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PREFACE

This report was prepered for Mr. Evmenios Damon, Mission Operations Computing

: DiviSion, WASA Godderd Space Flight Center under Contract Number NAS 5-20781.

Requests for further information or assisﬁancé will be welcomed by McDonnell

Douglas representatives:

. L..G. Stucki, Study‘manager'
Huntington Beach, California
Telephone: T1l4-896-37Th

. M. W. Hogan, Conmtract Administrator
Huntington Beach, California
Telephone: T1k-896-4856
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Al INTRODUCTION

The purpose of +this task is to 1nvest1gate the existence, avallablllty,
and applicability of sutomated verification tools. A comparative analysis
is made and relative merits are evaluated. In addition, recommendations
regarding development of new tools or modification of existing tools for
NASA appllcamlons are discussed.

In the course of this investigation eight automated verification tools
were tested. Two difficulties were present from the outset. The first

- was the aveilability of certain tools for purposes of a comparative

analysis. Researchers were reluctant to release their tools for an
evaluation over which they had no control. Thus some better known tools
such as PACE and RXVP were not included in the study. Secondly, due to
the diversity of tool functions, capabilities and machine implementations,
a suiteble test bed for comparison had 1o he found. This was accomplished
by using the same source program for testing the tools and adopting common

units of messurement for timing statistics. These units of measurement
are:

(1) the time required to compile the test program

(2) the time required to execute the test program

- Thus, 1f a particular tool was tested on machine X, the tlmlng statisties

are relative to the normal compile andKexecuﬁlon times of the program ‘on
machine X.




A.2 DESCRIPTIONS OF THE AUTOMATED TOOLS TESTED

A.2.1 Automatic Test Date Generator (ATDG)

TRW Implementsations: UNIVAC
Houstorn, Texas o .

ATDG examines a FORTRAN source program to determine the valueg of program
variables required to produce optimal test cases. A report is produced
upon completion of a path analysis for edch program or subroutine. The.
report is presented in six sections:

Sectibn I: FORTRAN source code listing and corresponding

- segment mumbers. (A segment is a set of contlguous '

source lines with no branch points).

Section II: : Statlc error analysis. Checks are made for infinite

‘loops, unreachable code, and set/use violations.

Bection III: Segment'number reference for symbols in set/use
S statements.

Section IV: List of prdgram paths

Section V: e List of program paths with branch expr3551on

values which affect executlon..
Section VI: Skeleton llstlng of each progran pamh
Exhibit Reference: A

Test-resulté°

'The exhibit shows the ATDG-reports produced for FORTRAN program HSMAIN and

one suhroutine.

The output from the ATDG static error analysis (secbions IT and IIT) is
interestirg only when errors are uncovered in the element being analyzed.
Of the six elements, only the main program (HSMAIN) had any detectable
errors, The only errors which may requlre some explanatlon are those

’ related to unreachable . code.>

a) ATDG says that the transfer 67-69 (and consequently 69-70 and
TO~50) cannot be reached. An attempt was made to verify this.
The transfer 67-69 is executed if L-li+1=0 (iie., if I=N+1);

~ since I=N is set at segment 59 and L is decremented at segment
62, it appears thet L can never be greater than N. (The reader
is encouraged to examlne the code and locate these traaners}

fb)v”ATDG says that the transfer 96—97 (and Lonsequently 97— 113)
© cannot be reached. Since NVEC=h is set at segment 1 and is not

altered until segment 105, it appears that NVEC. EQ 0. Wlll dn
fact always be false at segment 96.
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The final data generation output of ATDG is most useful if the transfers
in the element are dependent upon integer switceh variables, especinlly 1ir
these are inpubs to the element or are set to a constani. IL dues very
bedly if switching is based upon dimensioned veriables, wince Il doey

not interpret the value of the dimensions. When processing DO looups,

it iterates the loop only as many times as are necessary to execute

all transfers within the'range of DO (i.e., the indexes on the DO
statement are disregarded). Since the elements in this program perform
mich of the transfers based upon the value of A(I,J) and all contain

& large number of DO loops, much of the data generation information is
difficult to interpret. To assist the reader in understanding the
reports, the following test cases have been derived for subroutine COMPIT:

a) By looking at Section VI, we know that the inputs which affect
branching are N, L, SIGMA, A, and RHO. These are the values
.which will constitute & test case; a all other inputs are
arbitrary. : :

b) The listing (section I) shows that the key feature of the routine

is the loop from segment 2 to 36. The path 1 in Seetion V shows
that the leop (i.e., segment 36) is exercised 3 times, therefore
M-I=2, We can thus assume that L=l and N=k will be alright since,
in segment l, M—N—l—3 would then be set.

e¢) It appears that after der1v1ng a settlng for L and N, the only
other constraints to set are those on Bl and D (i.e., since
these are the branches shown in output V that are not dependent
upon L and N). Section V shows that the first time through the
loop, the conditions B1l.GE.O and D.NE.Q must be true; the second
loop, B1l.17.0 and D.NE.C must be true; the third loop BL.GE.Q
and D.NE,OQ must be true. Further, D cannot be negative, so
change all D.NE.0 to D.GT.0. Then, the conditions for Path 1
can be satisfied by: '

Flrst Loop

SQRT(Bl * 322

+ B3 )>0 true if Bl#o

A(l ll(Afl l)-SIGMA)+A(l 2)a(2, 1)+RHO>0 -

true if A(l 1)-1 0, SIGMA=.5, A{1,2)=A(2,1)=RHO=0. 0

Second Loop
D>0 true if BIF0 -

- B1=A(2,2)(A(2,2)-SIGMA)+A(2,3)A(3,2)4RH0<0
true if A(2,2)=.1, SIGMA=.5, A(2,3)=A(3,2)=RH0=0.0

i
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Third Loop
D>0 true if B1F0

- B1=A(3,3)(A(3,3)-3IGMA)+A(3,4)A(L,3)+RHO -0

true if A(3,3)=1.0, SIGMA=.5. A(3,4)=A(k,3)=RHO=0,0

. Then inputs for Path 2 can easily be derived as: -

" N=2, A{1,1)=A(31.2)=A(2,1)=RH0=0.0, SIGMA=,5
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4.2.2 FORTUNE

CAPEX - ' Implementations: IBM, CDC
Phoenix, Arizona

FORTUNE is used for FORTRAN source level optimization and execution anslysis.,
Statistics gethered during progrem execution provide:

(1) the exact nurber of times each statement was’executed,

(2) +the estimated total execution time for each statement,
(3) +the number of IF statement true peths teken,
(4) & sumsry of the estimated time and percentage of time spent

within each program module,

‘Standard preprocessor/postprocessor organization is used. Timing infor—
metion is gathered by analyzing each source statement, estimating the
execution time for each statement, and then multiplying the estimated

time_by the number of executions. Estima&es are obtained as follows:

(1) a basic cost fer each statement type (DO, GOTO, ete.),

(2) a further incremental cost for each operation in arithmetic

statements, each argument in subroutine entries, and
invocation of intrinsic functions.

Bstimates are relative to a base value of 2 for a GOTO statement. Library
subroutine times are based on publlshed values. Timings are not estimated

" for I/0 statements,

 Exhibit Referenmce: B

Test results:

The exhibit shows the results of instrumenting an entire FORTRAN program.
Note the use of an annotated source llstlng for reporting data. '




A.2.3 NBS Anslyzer

Gordon Lyon

Rons Stillman

Institute of Computer Sciences and Technology
National Bureau of Standards :
Washington, D.C. 2023k

Implementations: UNIVAC

The NBS Analyzer is a simple static and dynamic tool for use with FORTRAN
progrems.  Stabtic analysis consists of a summary of source statements by

FORTRAN type (i.e., GOTO, DO, FORMAT, etc.). 'TPo obtain dynamic statisties,

8 preprocessor divides the ‘source program into segments. A segment is
defined as @& set of contiguous instructions containing no transfer of
control statements, Thus a new segment is defined upon encountering a

GOTO, IF, DO, ete. stabement, Assignment of segments continues across
subroutine boundsries; that is, a main program and any attendant subroutines
are treated as a single program. Dynamic statistics consist of & matrix
containing execution counts for each segment of the. 1nstrumented FORTRAN
program.

Exhibit Refere:_lce: C

Test .:-t'esul‘b.s

Exhibit pages 1C through'lsc show the segment_assignﬁents for a FORTRAN
 program with Tive subroutines. Page 16c contains the Local Analysis:

fpr the program. Dynemic execution counts are contained on page 17C.
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A.2.4 Program E#aluatqr end Tester (PET)

MeDonnell Douglaes Auwtomation Company Implementations: IBM,CDC,GE,
Huntington Beach, California : Honeywell

PET is an subtomated aid used in debugging, testing and documentation of
FORTRAN progrems., Standerd preproeessor/postprocessor organlzatlon is
‘used. - Run time statisties inelude:

(1) the number of times each statement was executed

{2) +the number of times each branch of a program was executed.
This ineludes branch counts for logical and arithmetic
IP conditions, plus computed and assigned GOTO's branchlng
hlstorles : : :

(3) +<he minimum and maximum values atbtained by an assignment
statement variable or DO 1oop parameter

(4)  the flrst and last values attalned by an assignment
statement variable or DO loop parameter.

(5) relaﬁive subroutine execution timings.

A1) of the sbove except (1) and (2) are optional, and may be actlvated
via an option card. For each subprogram, a one page syntactlc and
operational profile is written by the postprocessor. For each program, four -
‘one page reports are written: a syntactic and operationsl profile, a
subprogram operational summary, & subprogram execution summary and a sub-
progrem timing summary.

Exhibit Reference: D,E
Teat results

The exhlblt shows the results of 1nstrument1ng an entire FORTRAN program.
- Exhibit D reflects a run with full instrumentation, while Exhibit B

shows the same program executed with minimal instrumentation. Note the
- -expanded use of the annotated source llstlng for displaying dynamic

- execution statlstlcs. :
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A.2.5 PFORT Verifier

g. g' g;iir Implementations: IBM, CDC,
Bell Laboratories gz:igzei;,
Murray Hill, New Jersey Othermg s

The PFORT Verifier checks a FORTRAN source program for adherence to PFORT,
a porteble subset of ANS FORTRAN. Subprogram communication is checked |
through common argument lists. Debugging and documentation aids inelude
subprogram cress reference giving tyne, usage and attributes of each
identifier with a list of statements in which it occurs. Also provided

.is a summary by subprogram listing argument attributes, common blocks

used, subprograms called, and the calling subprograms. PFORT iz written
in PFORT. ' '

Exhibit Reference: F

Test results:

Exhibit pages 1F through 6F illustrate the results obtained after scanning

subprogram IMVEC. Exhibit page TF is the summary report for the entire
program. . : :
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A.2.6 Problem Program Evaluator (PPE)

Boole and Babbage Tmplementations: IBM
Sunnyvale, Californis :

PPE is a performance measurement tool residing in the same region as a
problem program to be measured. The execubing program is sampled at regular
intervals by the PPE Bxtractor and the sample data is stored on a disk
or tape for later analysis by the PPE Analyzer. Measurements include:

(1) percent of time the program is actively execubing,

(2) percent of time the prograﬁ is waiting for I/0 to complete,

(3) percent ¢f time the program is waiting for non-I1/0 events
to complese,

(4) how the I/0 is distributed among the problem program's
data sets,

(5) percent of time the problem program is executlng SVC's
(Supervisor Calls),

(6) where in the program the various activities and waits oeccurred.

Note that PEE performg andlysis on load modules, and is therefore independent
of the programming language used.

Exhibit Reference: G

Test results:

. The exhibit displays the results of a PPE extractor and analyzer run for

a COBOL program. Since the PPE Code Activity Report is rather complicated,
the significant portions of the report are explained below:

1. Distribution of Activity (Execluding DSOW Wait)

The "Sample Boundary" referred to iz the entire region specified.
Samples taken, above and below the sample boundaries, are those
-in 05 routines which cannot be related back to the problem -
program., "Active" is defined as that percentage of activity
when instructions are being executed within the area. '"Wait"

is thaet activity when the CPU must wait for some event aSSOC1ated
Wlth an activity within the area before it can resume processing
-~ not ineluvding I/0 wait that can be associated with a data

set; examples are OPEN, CLOSE, LINK and LOAD. -

A-10
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2. Distribution of DSOW Wait

This section gives a compérison, 6n a percentage basis, of the
nmunber of DSOW samples associated with each data set for which
there is a DD statement. Data sebts showing a high percentage

of activity should be examined for opportunities to reduce
thls amount.

3. Module Map (Bxelnging Wait)

This section provides a list of each module sampled by the extrac-
tor in the orlar in which they were encountered; the starting
and ending addresses for each module, relative to the beginning

of the 08 reglon- and the percentage of active samples for each
module.

4. Study Report

This section is the most important part of the report. It -
provides information as to how the CPU time was distributed
throughout the program. The "Code Execution Freguency” sub-
report lists the percentage of time "Active" samples were taken
in each interval of the program. An interval is a2 number of
contiguous bytes (usually 32) used for grouping extractor results.
Therefore, each interval shown on the report represents several -
machiné instructions. The starting and ending location shown
for each interval represent their addresses relative to the
beginning of the module.

PFor convenience, the 10 Most Frequently Executed Intervals
are listed separately. The value of thig report is that it
allows the Programmer to concentrate his effort of optimizing

~ the source code on those areas of the program where the most -
time is being consumed. For those intervals having a high
percentage, the corresponding source statements should be
examined in an attempt to 1mprove the codmng

A drawback of PPE is the necessity of consulting s source program load
map to asgociate timing statisties. An alternate approach is taken by
FORTUNE, in which timing values are reported directly on the source
progrem listing. PET also provides similar statistics on a more .

sumarized basis per subprogram., An advantage over most other performance

measurement tools is PPE's ability to measure programs of any source
language on IBM,

P -1l
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'Calne, Parber and Gordon, Inc.

A.2.7 TFORTRAN Structurlng Englne (SPOBTRAN)

Implementations: IBM
Pasadena, California

“The FORTRAN Structuring Engine produces a. SFORTRAN source program and .

listing from a FORTRAN source program, SFORTRAN is a highly structured
superset of FORTRAN. A SFORTRAN to FORTRAN preprocessor is available
to allow compilation and execution of SFORTRAN programs. The SFORTRAN

program listing is designed to easily identify blocks of code and. thus

obtain a picture of the overall logical structure of the program.
Exhibit Reference: H
Test results:

Probably the best produce of this type on the market today, in terms

of structuring a given FORTRAN program. Note that even if the
preprocessor is never used to execute the SFORTRAN representation of

a particular FORTRAN program, the SFORTRAN listing can be an invaluable

aid in determlnlng‘wham is going on in a large and complicated program., -

The Structuring Engine hes serious practical limitations to go along
with its sophisticated output, however, since a 1000K load module size
maekes it rather machine dependent. Also, the number of SFORTRAN -

lines starts to go up extremely fast as the number af branch polnts

in the FORTRAN program increases.
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A.2.8 DISSECT Symbolic Evaluetion System

MeDonnell Douglag Automation Company Implementations: PDP-10

~ Huntington Beach, California

DISSECT is a symbolic ‘evaluation system that is used to analyze programs
wrltten in ANSI FORTRAN.

'When a program.path is executed by runnlng the program on a glven 1nput

the correctness of the path for that input can be determined by examining
the effects of the calculations carried out by the path. If the path is

“executed "“symbolically" rather than with acbual data, it may be possible

to use a single execution to illustrate its correctness on a large subset
of the input domain rather than on just a single value. Symbolic

execution of a program is carried out by given dummy symbolic values rather
than actual numerie (string, logieal, ete.) values to all or some of the

“input variables of the program. An exXpression in the program involving

variables with symbolic values is evaluated by substitubing ‘the current
symbollc values of the variables into the . expre551on. The resulting
expression is then simplified algebraically. All operators ‘having only
actual as opposed to symbolic operands are evaluated in the normal way.
The resulting expression is the symbolic value of the original expression.

The DISSECT éyétem operates on two input files and produces an outpub file.

One of the input files contains a FORTRAY program to be analyzed and the
other contains the DISSECT commands which tell the system what kind of
symbollc evaluation analy51s to carry out The output fi;e_con$ains the .

'results of the analysis.

The command file for a DISSECT analysis is divided into a number of cases.
The program in the input file is processed completely for each case.

Each case has a section for a text description of the part of the program
to be analyzed by the case. This text is nob processed by the system

and is considered to be the specification for the case. The rest of a

ponds to the case, commands which assign (symbollc, values to variables and

‘commands which specify what output is to he generaten.

jThe output file which is generated by a. DISSECT analysis is also divided -

into cases. Each output case contains the case speciTications and
commands as well as the output generated by the system for that case. -
The user can check the validity of his program by comparlng case
.speclflcatlons with system output for cases. o

A program path is & possible flow of control through. the program.. . A path
is feasgible 1f at least one element of the program's 1nput domaln causes
‘that path to be executed In general, & complete set of DISSECT cases
for a program should "cover" the progrem in some sence. One approach

“is to analyze each feasible path (up to some number of iterations of loops).
Complex. programs hav1ng many paths can be lelded 1nto segments and analyzed
"u51ng separate cases. . : :

L A-13
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Exhibit Reference: I
Test Results:

‘The first page of the exhibit contains a program called INTERP, where
DISSECT was used to verify that the program agreed with its specifications,
The INTERP routine is written so that the number of points NTERMS used = .
in the interpolation process may be less than +the number of points
‘aveilable (NPTS). The first segment of the routlne, lines 1-25, decides
which points to use. It involves choosing a value for Il. The points
¥(11), x(Il+1), ..., X(Il#n-1} in the program correspond to the points

X1, X2s «+es ¥Xpn in the documented formulae (n=min {NPTS, NTERMS}). The
documentation states that x1 (i. e., X(I1)) "is chosen so that x; and xn
straddle x". "If the value of x is too close to the lower or upper limit

of the values of xj, the corresponding value of x1 or Xp is set equal to
the limiting value", , ,

It was decided to examine the paths through this sectlon of code for NPTS
= 1 and 2 (the limiting cases) and alsc for NPTS = 3 and NPTS = L,

- Exhibit pages 2I-33T contain the system output for these four cdses,

which cause DISSECT to analyze all paths in the program up to statement 28
for NPTS = 1, 2, 3 and k.

This is a large number of paths but it was found that the outpuﬁ.for each was
easy to read and that it was easy to determine if the program was correct for
the case.

| . The second segment of DISSECT, llnes 26~ 33 is supposed t0 compute the

- Bymbolic output for code in the third segment, llnes 3k through hB appears S

U R e Y

following values of A and A .

e WY W Sl
x2 — Xl ' ’ K X2 - Xl

 The verlflcatlon of thls segment is contalned in Cases 5 and 6 on exhibit

pages 331 and 34I.

The Case 6 command ASSIGN I1 = "11" ensures that the outpui for Case 6 Wlll

use the symbol Il to stand for Il rather than the value it may have as the
result of earlier calculations.

in Cases 7 and 8 on exhlblt pages 35I and 361.

.compute the formula

The final segment of the progrsm, llnes h9 through 60 . is supposed to - -

n J—l

o Y(x)=a + % {a. I )}.
.1 j=2 3 1.

- oymbollc outpu£ for.this segment appears in Cases 9 and 10 on exhlblt
pages 36I and 371 (the program uses the variable Y@PUT to represent the

value y(x)).

”-'Ael;
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A.2.9 JOYCE

MeDonnell Douglas Autbmatioﬁ Company Implementations: CDC.
‘Huntington Beach, California

JOYCE is a program designed to aid the programmer both in checkout and

 documentation. It accepts as primary input FORTRAN source decks in the

form of card decks or CDC compile files., The source decks are edited
producing tables of referenced symbols (variables, subroutines, and I/0

© files) and flowlists (microfilm FORTRAN listings with all transfers indicated

by arrows to the right of the listing and all DO loops indicated by

‘brackets on the left). Also available are cross-reference lists for variables,
subroutines, and I/0 references. The above edit information may be combined
‘with definitions and mathematical symbols, input on data cards, to yield a

completely cross-referenced program glossary. This glossary may be listed
on microfilm in a variebty of formats on a program and/or subroutine level

sorted on FORTRAN and/or mesthematical symbol or in any of several special

modes (e.g. by storage location). All operating modes require only a few

easily punched free-format control cards. "JOYCE is written entirely

in TORTRAN IV. ' -

Exhibit Reference: J

Tegt repults:

- Exhibit pages 1J through 10J show the flowlist for'the test program and its.

subroutines, produced on microfilm. All transfers are indicated by arrows
to the right of the statement text, and all DO loops are indicated by
brackets to the left. . . . _

Exhibit pages 11J. through EhJ contain the- syﬂbol cross references in
alphabetical order. A description is given for each use of a symbol

~ name, togevher with an analysis of the symbol's use in a subroutlne. _

This ocutput may optlonally appear on a printer.
Entries under the Subroutine Usage headlng include:
(1) uubrouilne name in whlch the symibol is used '

(2): A code indicating how the symbol is used. A complete list
.+ - of usage codes isg contained on Exhibit page LLF. The
most frequent codes appearing in this example are:

the symbol is modified
working variable .

input variable

output variable

O =
1

- (3) ‘Symbol Type (real, -integer, ete.)
(¥} - Variable name within the subrowtine

(5)  Dimension, if symbol is an array

A-15
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I{ , The Cross Reference Matrix is on Exhibit pages 44J through L6J.
. “This metrix is a summary of the information in the cross refer-
g : ence discussed earlier. This output appeared on the system
;o printer.

[

i
1

ey

B A-16 e

PR | ‘

ey .




A.2.10 DAVE

Lloyd Fosdick and Leon Osterweil Implementations: CDC, IBM

. Dept. of Computer Science

University of Colorado

- Boulder, Colorado

" DAVE is a system used to detect the existence of a wide variety of errors

in ANST Standard FORTRAN programs. Common programming errors that DAVE
will detect include: , =

(1) misspelled variables-
(2) transposed variables
(3) failure to initialize

'(h) misspelled lables

Under mild restrlctlons DAYE can guarantee that certain types ‘of errors
are absent

DAVE does not attempt to positively identify the exact nature of every
error in a program. Instead, the program is probed for suspicious and
elusive construets, thus confronting the programmer directly with various
subleties and suspicious aspects of the program. The programmer must then
use the messages and warnings produced by DAVE to improve his program. ..

DAVE is written in highly portable FORTRAW.

 Exhibit Reference: K .

Test results:

- ¥xhibit pages 1K through 13K.sh0w the program llstlng for test program.

UNSEIG and its five subroutines. Page 14K illustretes the Call Graph Table,f

‘whiech lists the external calls for the main program and each .subroutine.

. The remainder of the Exhibit shows various Warnlng messages: for the main
- program and each subroutlne. :
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A.3 TIMING STATISTICS

The following pages contain timing statisties for each of the tools
tested to date. Two common units of measurement have been established
to give some basls of comparison for all tools tested. These units

of measurement are :

(1) the time required to compile the Lninstrumented source program

(2) the time required to execute the uninstrumented program.

Thu's',' if a par*&iéulaf tool was tested on machine X., the timing statisties

are relative to the normal compile and execubion times of the program on
machine X.

In addition, the same best program is used Por different tools whenever
possible. . : :
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A4 COMPUTER GENERATED OUTPUT FROM THE TEST RUNS

“Avtomatic. Test Data Generator (ATDLG)

FORTUNE
NBS Analyzer

Program Evaluetor and Tester {PET) ~ full instrumentation

. Program Evaluator and Tester (PET) - minimal instrumentstion

PFORT Verifier

Problem ?rbgram'Evaluator (PPE) -

FORTRAN Structuring Engine (SFORTRAN)

DISSECT Symbolic Evaluation System
JOYCE

DAVE
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USE _SEGMENTSZ % 13 19

R0 CE S S S Y M 3D L

e —NO_JSE VIOLATTONMS HAVZ 3TFN DETCCTED.

NO SET VIOLATIONS HAVE 3Z:EN DETECTED

r

T SET SEGMENTS/ 9 11 28 3% 59 77 9% ] : rj
L USE SEGMENTS/ 9 192 11 12 29 35 62 63 57 e
| ' 77 94 - i
T PRIOVCESS SYH3IOL M _ e
| NO SET VIOLATIONS HAVE 3TEM DETECTED i
T NO YSE VIOLATIONS HAVE 3EEN DETECTED Tj

: SET SEGMENTS/Z 15 19 - LA
T JSE SEGMENTS/ 17 19 22

: ®I0CESS SYHMS3OL MHAX 3

: o N0 SET VIOLATIONS HAVE 3TCN DETELTED ST -

: NO JSE VIOLATIONS HAVE BEEN DETECTED -

| . SET_ SEGMENTS/.__2 _§ L
C T JSE SEGMENTS/ 7 3 10 11 12 &

; R0 CESS SYMa3oL N , , _ o

? - NQ SET_VIOLATIONS HAVE 3ZEN OETZCTED oo oo o e = E

| oA




— ND JSE _VTIOUATTONS HAVE 3EFN DETICTED
_ SET SEBMENTS/ 1 52 55 65 59 77 94
m: ASE SEBMEINTS/...1._.3 .. 9 11.13 15 1% 21 25 _ ._. __
26 28 31 32 33 3% 35 48 53
. 5254 86 .59 .50 &3 63 66 6T .. ...
I 69 73 71 71 86 94 :
PR OCESS SYMB3O0L W4 -
ir - M LS SET_IN THZ EOLLOWING. SEGMENTS 3UT NEVER JSED _ . _..._ . .
34 . ' QAB
- PROCESS SYMB3OL NMAX - T T
. NO SFT VTOIATTIONS MAVE 37FN DETCCTED
NO JSE VIOLATIONS HAVE 3ZEM DETECTED = -
- SET SEBMINTS/ 152 56 KRS 9% T77 94 125 139
B USE SEGMENTS/ 52 3% 65 &9 77 94 175 139
e PRROCESS SYM3O0] M
i NO SET VIOLATIONS HAVE 3IEZIN DETZCTED :
I NO_JSE VIDLATIONS HAVE 3EFN DETECTED —
. SET SEGMENTS/ - 1 135 105 -
3 USF_ SEGMINTSZ 128 103 121 145 1.;9_113_11!4_11: :"
PROCESS SYM3D0OL NOY | 5
NO_SET _VIOLATIONS HAVE 3FEN DETECTED |
NO USE VIOLATIONS HAVE 3ZEN DETECTED |
e SET _SESMENTS/__98.125.12% B
i? USE SEGMENTS/ 99 135 135 129 119
— "PROCESS S Y M3 0L NVEC
I S— NO SET_VIOLATIONS_HAVE 3FEN DETECTED
o NO USE VIOLATIONS HAVE 3EEN DETECTED
—_— SET SEGMENIS/ 1 135109 N
=1 YSE SEGMINTS/ 95 145 135 139 113
i . _
o PROCESS SY430L N2l
s NO SET VIOLATIONS. HAVE BEEN DETSCTEL
; NGO JSE VIOLATIONS HAVE 3EEN DETICTED ]
S SET SEGMENTS/Z 60
- USE SEGMENTS/ 63
i i .
: PROCESS SYM33L R ,
NO SET YIQLATIONS HAVE 3EEN DETECTFL
NO JSE VIOLATIONS HAVE 3ZEN DETICTED
SET SERMENTS/Z._31 39 . " :
JSE SEGMENTS/ 32 - 37 44 46
PROCESS S YHMS3D0L 3HO
ol NO_SET VICLATIONS HAVI 32N OETECTED. _.o_ . ﬁmﬁ_ﬁg,qdhbu -
. | NO JSE VIOLATIONS HAVE BEEN DETECTED - TLEE
e . SET SEGMENTS/ 75 75 TT.. . . ___ k,ﬁm,gmﬁﬂﬁh S A
JSE SEGMENTS/ 77 or 2008 @ |
£ PROCESS SYMIOL RS -
i _ N0 SET_VIOLATIONS HAVE 2I:ZN DoTZCTEL

L




™
_ S
g NO JSE_YTOIATTONS HAVE 3TFN DETECTED o
; SET SEGMENTS/ 34 B —
JSF SEGMENTSZ. 35 37 39 e e e -
§ ) P RO CFS S S Y M3 OL Rl S
: NO SET VIOLATIONS MAVE 3EEN DETECTED :
NO_ JSE_ YIOLATIONS HAVE 3FFN AFTECTF
SET SEGMENTS/ 73 81 82
_USE SEGMENTS/ 73 - 77 87 B85 85 88 .
P3IOCESS S Y M3 D1 R2 e o
NO SET VIOLATIONS HAVE 3EEN DETECTED .. -
NO ISF_VIOIATIONS HAYE 3ZEN DFTFCTED —
SET SEGMENTS/ 73 8% 85 o -
USE SERMENTS/Z 73 77 36 39 _
P 2 0 C F S.S Sy M3 g | SYIET P
NO SET VIOLATIONS HAVE 3TEN DETICTED )
NO USE VTIOLATIONS HAVFE SFEM OFTFCTED -
- SET SEGMENTS/ 92 33 94 g
USE SEGMENTSZ 94 ' -
P2 OCESS SYMK3IO0 L SISHMA SR
. ND SET VIDLATICNS HAVE 3SEN DETECTED 3
NGO JSE VIDLATIONS HAVE 35N NETECIED
SET SEGMENTS/ 75 76 17 o |
_USE_SEGMENTSZ 77 R |
_ PROLC ESS _SYM3I 0L SMALL - P
NO SET VIOLATIONS MAVE 3ZEN DETICTED s |
- NO_JSE VIOLATIONS HAVE 3ZFN DETZCTED . %
SET SEGMCENTS/ 98 .1535 109 - . ;
R SF _SEGMENTS/ 105 103 —— R ,
) PR OCFESS __SYM3O0IL S5 o * _ :
NO SET VIOLATIONS HAVE 3TEN DETECTED o
NO JSE VIOLATIONS HAVE 3TEN DITICTED L
SET SEGMENTS/ - 94 135 109 :
- _USE SESMENTS/ 94 135 139 — o
- PR OCESS S YMS 0L VEC _ Vi
NO SET VIOLATIONS HAVE 35N DETZCTED _
_NQ_JSE VIOLATIONS HAVE 3TEN DETECTED s
SET SEGMENTS/ 52 55 65 69 s |
. JSE SEGUENTS/ 52 55 55 59 99 113 I
s . PROCESS S YMIOL. Z ... — Ry
 NO SET VIOLATIONS HAVE 3ZEN D=TZCTED !
E NO JSE VIOLATIONS HAVE 3ISEN DETECTED: ~ 1
- SET SEGMENTS/ 129 o
e USET SESYENTS/Z 119 B —
SCAN:33] . - B
CEOF t R o o
o 3
L R INTS:33) FICIOATA - )
: . . A
7
| VIS




L=

o

.r::_'

PATH, HUMEBEPR 1

CHEW ERANCH» <CTOTAL BFANCH} FERCENTAGE

OFTIMAL FATH OF SEGMENTS

i - &8 - 4 =
12 = &0 - 24 - B9
Rl R Rl S

I L . R
WE 10 10l =108 -103
f1d -115 -118 -

|
& =

i
LU IR P ]

|
(Y
=

ARy

HUMEER OF ERRMTHES IM METWMDRE = 157
HUMEER OF IFPNCHES FREVIODUILY TPAYERSED =. . 5
HUMEER OF HEW ERANCHES TRAVEFSED BV CURRENT PRTH = 145
TOTAL HUMEER OF EFAMTHES TPAVERIED = 150
(TOTAL = TRAYEFTED'-«TOTAL EBFANCHEIY FEFCEMTRGE = 95
CMEW EFFNCH>. < TOTAL EBRANCHY PERCEMTAGE = @2
OFTIMAL FATH OF ZEGMENTS - -
l- &- 3~ 4- £~ 2 - 5~ &~ 7 - 8-
13 =~ 14 = A% = {3 - 15 ~ 18 = 17 ~ 1& ~ 17 - 18 -
19 - B0 - 23 - 19 - 21 - &8 - 81 - 88 - 33 - 34 -
&= T~ 4- &= 7P~ T-10- 9 -10~11 -
12 =11 - 12 - 13 - 14 - 18 - % - 20 - 83 - &4 -
B - 2 ~ &7 - 36 -~ EF - B5 - 26 - &7 - &8 - 2% -
B0 - B9 - F0 - 2% - 23 - 30 -3 - 3 - I - 22 -
B3 - B4 - 3T - 35 - 35 - 3 - T - 33 - 40 - 41 -
43 - 34 - 35 - 26 - 37 - 39 - 40 - 42 - 43 - 44 -
45 - 47 - 48 - 47 ~ 48 ~ 49 - S50 - 51 - 54 < 55 -
S5 - 59 - &0 - £l - £3 - B4 - £7 - &8 - F1 - FE& -
Y- 80 - B2 - 83 -85 - 86 - 87 - 89 - F0 - = -
D - P4 — WT — T - G- EE - B0 - BE - B2 ~ £5 ~
BE - 5d ~ 55 - 58 - 5% - &0 - &1 - 6% - &4 - EF -
B2 = 71 ~ T3 - 74 = T = 77 = 78 ~ 9% — &0 - Bl -
B2 - B4 -~ EF7 - ER - T1 = 72 - 7?5 - F7 - TE - 5%
B0 - Bl - £3 = B4 - £P - £ =~ T1 ~ 72 - 7% - 81 -
25 - 86 - 83 = ¥ ~ 92 ~ B4 - 95 - 5% - &0 - &1 -
§% = 84 ~ 57 = 85 - VL =~ 7@ = 79 ~ 80 - §2 -~ 24 ~
BE - B2 - 30 - 32 - 4 - W% - 57~ £ - B - &E -
53 - BE - S4 = S8 - 57 = W~ A% - 99 100 ~101 -
102 ~101 =102 —100 -100 =108 —103 -104 —109 —1149 —
112 = 99 =100 =104 =108 —10% =105 108 ~108 — 99 -
LOg ~101 —102 —103 -105 -106 {07 =112 ~114 -115 -
114 -115 ~116 -
" FPATH HUMNEBER 2.
HUMEER OF FFRHCHES TN NETWDORE = {57
~ MUMEER OF EFRMCHED FPEVIOUILY TRAVERIED = 150
HUMEER DF MEM BFAMCHES. TRAYERTED EY CLRRENT FRIH = 7
' ' TOTAL HUMEER OF BFRAICHES TRAVERIED ~ 157
CTOTAL # TRAYERZEDY. ¢ TOTAL EFAMCHES) FERCEHTSGE = 100

- 8- 13- 14 = 18 -
- ey - as - an o~ -
ERCOE i R Y VI D W
- 5@ - 93 - % - 98 -
=103

=11a -111 —-1i3 - -

IF ALL WENT WELLs YOUF FRATHI RAFE CIMPLETED ©1F EFFDFT o
OCCUFFED S FIH RHD CALL AN ATTOS FROGEAMER ~ YOU CAH FESTART LATEF .,
YOU BFE FERDY TO [FOCEED WITH THE RCHEFRTION OF IdiTR.

(H{K;ﬂ{éllruu}E HS';,;-:
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CFRESEOND WITH @ MALD (DRTRGEM .
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- ]
+++ PATH HWUHMEEF -g
1 - &- 3= 4= K= 3= B - g~ 7 &= ‘ :
R L R - HE S R L L P L I T E
19 - &0 = g2 - 1% - 21 - 282 - 81 - 25 - 23 -~ 84 - :
2= 3- 4+ & - T - B-Q10- 8- Q0 - 11 - -
18 - 11 - 12 = 13 - 14 - 18 - 1% - 20 - &3 - 29 -
S5 - B& - BV - 86 - 7 - B85 - oMo~ BT - 28 - B9 - -
' 0o~ 29 - 30 - &8 - &9 - T o~ 3f - B - 3F - I -
S S B2 - B9 - BS - 26 - 3G - IE - 37— 3R - 40 - 41— -
- 43 - B3~ BT - BA - TP - T~ 40 - dE - 47 - 44 -
: 45 - 47 - 48 ~ 43 - 4% — 43 - 50 - 51 - 54 - 55 - -
: S8~ 59 - B - 61 ~ A2 ~ &4 -~ BT ~ B8 - 71 - V& -
3 Y = 80 ~ B2 — 52 - 35 -~ BE ~ 827 - 2% -~ 30 — 3] -~ ‘
j 92 - 94— 9F - 59 - 50 - 52 ~ &0 - £8 ~ &3 - 55 -
; BE - 54 - 55 - S8 - 5% = B0 -~ £] - £% -~ &4 - &7 — "
1 62 - 71 = PZ -~ P4 =~ TH = 77 = 78 - 58 - €6 - &1 ~ ;
; £3 — B4 - B - B8 - F1 - F3 - 75 - 77 - 78 - 5% - ‘
; 0= 8] — &2 - 64— BF - &3 - T1 - V& - 72 - 21 -
' 25 - G4 — S5 - 90 - 92 - BH -~ WS - 5% - G0 - EB1 - "
E B2 - &3 = &7 =~ BB - F1 - V& - 7% - 80 - 82 -~ 84 -
é 6 - 88 - T - AT - 94 - S5 - 5D - BN - 81 - £3 - -
I 65 ~ 66 — 54 - H& - 87 - A5 - 9 - 9% ~100 ~101 -
E 108 =101 =108 =100 {0l =105 =102 ~10d4 =109 -11480 ~ s
E 118 = 99 —100 —101] =102 -0 =105 -1 —10E - %% - -
; 100 =108 {08 —103 —105 106 —107 <13 ~11a =115 ~ ¥

114 -11% -11e - ‘ .
+oe ERAMCH ERPREZZIOME WHICH AFFECT EXECUTION )

CBRANHCH EXSPREZSZION . - COHMDITION : _ : . ) T
BPPPPLLCLHEPITTES b hpb et . . -
SREAT.GE .AE TRUE s
I-H {=ZERD P
GREAT .oE .HE _ FAL=E _ - _ -
I-H . T . » FEROD . - o o : -
MAK.EZ.EL TRUE | . _ i
AT s 02 ED, O, TRLUE
I-1f <=ZERD
ArTale EQ0, - . FALZE
MM o o : £=ZERD

P t-H 3 ZERDO
S I~ - » ZERD
Fepts oo JEQL G TRUE

CM-H o i : - o =ZERD
FsMed (ERL D, : FALZE
I-M : <=FERO

| ;

; I-H > ZERD - b
&. o _ M-M. _ .y ZERB ce . T

E o S : o ' §=ZERD S BV

{

b

{

|

GRERT . 5E . HE TRUE
I-N g > TEPO -
MACY LB - F o FALZIE
L=t S Lo C=ZERD
; L-H o > ZERO
: _ L-H : , <=ZERN -
o L~H - » TERD '
L C RSIsJdNLEODLG,. . TRUE

I-H . S ' - TEFB R
Acis do B0, _ ' TRIE : .
M=H ¥ ZFPO _ .
A= v CEFD S
B i | L. . «=CEROD o o - - g




: J-H : > ZEFQ
o aI-H <=ZEFD U
' - i J-H ' -» ZERD sl
&I-H ' > ZERD
=L : =ZEFD
J-L » ZERD
£I-H : . <=FEFD
K= ' * ZEFPD
RI-M > ZERFD
- ‘ I-M < =ZERO
S I-N ¥ ZEFD
s _ - =N - : <=ZEFQ
_ : J-H ' ' ' s ZEFD
. : RE.LE.F TRUE
s : C2.LE.U : TRUE
- _ I-H «=ZERD
B L & o - » ZERD
- _ FE.LE.P FALZE
R LE.LE.C . FRLITE
O I-H » ZERD ' _
: _  RWGBELC 3 TRUE _ _ B ;
- I-M o T=ZERD ' ' : EEE
i I-H- ' > ZERD - : ;
o H.HE.l TRUE ' , - ‘
_ . HWHELE TRUE
~— -  REITLALMEISHEI-10 LT, DELTA TPLE
g L.ME.E TRLE
i CL=t+10 JHE . 0 TRUE
' DIz eE. 0. TRLE
o , , E.GE.O. o TRLE _ _ . S .
i ' ~ FLJE.G, - : TRUE : ‘ a o N
wa © ABSCREMaNI-F1D, BE .RES tH(HaH?-P “TRUE - ' ﬂ

-~
o

o

SR T ST NS 4 Tt e e e
r

-] .
. AR1JHE (0. TRUE |
ABSVACHET sHEI-152,LT . DELTH - FAL3E o
L T-H ¢ =ZERT , :
o © HABECACHETAMEI~130.LT.DELTR . FALIF. - _ o
- I-H ~ » ZERD = S s Lo -i
. L .HE .M FARLZE :
- C H.HE . & TRUE
RESCRYHET sMET- 1:) LT.DELTH TRUE
L.MHE K _ TRUE RS R o
i (L=N+10 JHE . G TEUE ' s
bea DIZCLEE 0. FALZE
DEMOM . HE . 0., TFUE
= . : ARTANMETSHEI-13 0 LT EELTR TRUE
heoo T LJHE.H _ CTRUE
e ‘ Ll HEL D TRUE
o nIZC.GE, 0. : FAL:ZIE
% TENHOM I L0, FALIE
' - © o RABICAVHETAMEI-10 LTL.DELTH - . TRUE
L.NE.H TRLE
7 (L=M+13 NE.0 ' TRLE
P DITELEE LD, TRUE
wodd E.GE,. 0. FELIE S S ' : ;
oo CRBSCATHMI—F1Y . GEAEICACHMY—F - FALGE - o o Lo T e
= ‘ o : ‘ o ‘
AR .HE . T FRLZ
ﬂI'vHvuhI HdI 1~-.LT DELTH TRLE _— AT C LR R
L.HEH - S TRLUE- : i o
CL=M+1Y9 . HE .0 : TRLE {ﬂﬁ, CF‘Q JQE‘fﬁf-
DISC.GE. 0. * _ TRUE , tJ” -
fh [ E.GE. 0, TRUE '
s _ : FL.IE. : . FALTE
F e T o - Hﬁ'*H H H—F1 0L GE. AR VRGN - FRLTE

!T S S




[

[
4
i

AR .HE . &, FALSE o

{ HEZ FHET JH2T~105 LT . TELTHA TRUE
g o LWMEH | -~ FALIE 132::~

H.JE.2 : FALZE
HYEC JE0. 0 FALZE
; C =i <=ZEFD

P

£
L

i W=Hn 1 » ZEFD [

B ST -HM . - *=ZERDO R
J-HH » ZERO

#I-HH _ » ZERD i

C2WHE O, TRUE .

HYEL LED L HLHY : FRLZE e

- ot e = i A ————— s i ¢ -

SRR J=HH - > ZERO . .

5 &I~HN : » ZERQ. »

| CEME.O. ‘ FALIE . ‘ S
NWEC JED . HUM FALZE =

J=HH - . ' o > ZERD _ :

& I=HN ' : > ZEFD - _ ;q

: C2.HE. 1, FALSE ' :;

! MWEC ED MMM TRUE =

1-HH _ _ _ <=ZEFD : : .

I-M ) ' : » ZERD ) . : by

| ¢+ PATH HUMWEEFR & i
1 - 2~ &- 4- B~ 7- @~ 1% - 14 - 18 - -
19 - 20 - 83 - 24 - £5 - 26 - 2P - &5 - &3 - 30 -
Bl - 32 - 3R - 34 - 35 - 36 - 3P -~ 35 o~ 40 - 41 - - i
43 — 44 = 46 — 4F - 4% - 50 - 82 < 83 - 95 - 93 - o <
49 ~10f 101 -108 -103 -104 ~109 ~110 ~111 ~11% - ' L

{4 =115 -1l -
: +¢+ BRAMCH EXPREZIIONS WHICH BFFECT ENECUTION "

BRAMCH EXFRETTION ' COMDIT T 1EH
ARl EE S S SIS A : *hEsed o0
SRERT . 5E . RE ' TRUE o
I-H ~ » ZERD . T
MAX EQ KL . _ . ' L OTRUE R : : Lok
AClads EG,0. ’ TRUE _ . .
- 1-H ' - : -5 x ZERO _ : L 7T
RACMsJ ER. 0, . . TRUE
M-H » ZERD =
J=k ZEFD
J=H JEPO
LI-H CERD - ' R : i
4L _ FERD : _ o
LI-H ' » ZERD ' : -
I-H » TERO o

W e w

"

. J-M. _ S - o » ZEFO .. . _ S SR
! PELLE.F S _ _ TFUE - o ' ' I
: £z.LE.C _ TRELE : N
i I-H ' » ZEFDO

. CRLWBELC L : o _ FALZE . . oo : S o
i-H - . : S s ZPERD Co o o : '

. H.HE. 1 . , "~ FHLZE : o

g HYEC EC. D : FRLZE <

: Jd=HiE » Z2EFDO

f; LI-tN . R . e » ZERD .

: C2.HE.D, ' TRLUE e

- CHVECLEQ.HUM- . . - TRUE -

I I-HH * ZEFD o

v +++IELTOM ENT BF JOB+++ oo
6A

5, |
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_2001 A{I Kl)“A(I Kry- A{I H)*A(HgJI“'

: TOYRTO
]ﬁ _AB=-ONLY MODE
x TESE UPPER ASSUMED W= =t Mo s e s e s
_ 1 14.01-06/03-19:05-(04]
]‘ ﬂr S e e
- r*r—fNPﬁf—vwﬂfk&tﬁs—wﬁieﬂ~kFFEeP—3wac“ﬁ.
. FEC A
, Iﬁ“" kdk OTHER -INPUT VARIABLES ~ - --— - — e e
W fIBVEC Z BB ABS cec 55
. “rae—VARIABLES WHICH ARE COMPUTE. T T e e )
4 [ JI A NMAX  C1 SMALL NN NUM
T RISYECTNVETTCO —SS o €2 ra BB
MR DEL - VEC TJK N N2I. L SHIFT
o ERT ARZ RZ R OGISC—C B RHO
7 SIGHA  ARY AR3 DENOM ANUM  DELTA R cs
{IT KTd RS KT o M E —AB
- 5AX GREAT. K2 - K .
T P**—SKEEETUN—tTSTTN“—UP"THE‘CWNUTUWTE’PKTH—FGR‘HSMﬁfﬁ
o . SEE 1 SEG 2 STATEMENT
T T ey NN—="f h
1 HMVEC = &
T I 3 I
ﬁ 1 K=N-2
R T2 DOTJSTHK ..
rm 2 Ki=dg+1l
T T T HZzd+2 —— - O —
e 2 GREATS ABS!A(KI J1)
—Z TMAX TR
o 3 - DO2IzK2,N
e 3 nB:‘ABS(A(I;J)}
L 3 y IF (GREAT.GE.AB) GO TO 2
‘ 5 MAX=I
5 T CONTINUE
L e 7 INT(J)=MAX
Lo T T 8 IF~ (MAXLEQ.X1) G0 -TO-§ — = —= -
- il g ' 4 DO6LTJ,N ‘ -
T T g - ETACKI LY - , - e e
ST 18 6ATHARTET=E
PR 11 , DOTL=1,N
LT T gy e s — EEALL K1Y T e - —— —
S T AL, MAX)ZE ~ — - e S
TR 13 5 DOBIZK2,N o .
ST 13 T TFTACITOI R E O T GU—TO0 8
CRITERCIRE 15 AT, J)Z~ALT,U)/ALKL,J) : j S
S s teeiie — DOTIMZKL,N - : Eﬁﬁﬂiﬁi%ygﬁiiég
LTI 37 1L ACI MIZACT,HI+ALTJIHACKL H) DEEOG@&U |
ST g "8 CONTINUE R s e BIE TR
AR 19 o DO 2000 MzZK2,N _ . |
o TS Z0 —IF TAUH, TR EUSTV T G0 T0 2000
o Jﬁ 21 10 DO 2001 I=1.N
o T2z — T

pr—




o ———

e g D e

BCER Z000 CONTINOE :
.24 1 CONTINUE f{
25 Tttt T D0 108 ITLeN v B '
. _ 26 00 105 J=1eN .
CTTRT LTINS DUILJISALILSY T T T s e e I
28 DO 106 I=3,N ' L
248 L=l=zZ
29 DO 106 J=1,L T‘
30 ~'106 A(I,J)=0.0 ~~°~ T T 1
31 - K1zN+1
. 31 - [ e R:U ° D - — e m——— - — e — — - _..
3 c=0.0 P
T2 TUIII=ITN -
12 R=R+ ABS(A{1,1I)} -
I < 337CSC+ ABSCACI,N)) — = oo e T
34 DO34T=2,N -
S 1 RS=G.0 T
L 34 €5=0.0 o
KL T=I=T o
i 35 DO35J=L 4N
T35 RSTRS+ ABS{AtI,,JS))y ——~ - e e
35 KlJzK1-J -
T35 K1Iz=Ki-1 -~ — - . -
36 35 £S=CS+ ABS{A(KIJ,K1II}) _
e ST I IFtRSSEESR T GO—TG—36 L
o 39 37 R=RS ;
T 4T 36 IF (CS.LEGCY GO -TO 34 - T T e
! 52 44 C=C3 =3
o D 35CONTINUE — = — - T T e e
i »
i LE L] IF TR<GESCT GO TU 5% =
R . L]
Lo et 54 DELTA C#1.0E-11 .
g TET T DEL=C/17.1829 R T T
. 48 153 DO 107 I=1,N N
T Y 10T AT IISACITIT=DEL
i i 50 51 . 55 IF (N.NE.1) 8O TO 4 :
| ‘ e g e e S S -
, T st 5548 CIF (NWGNEL2) GO TO 80 S -
S0 B 56 . 49 CALL CALCEV(A,NMAX,DEL,VEC,LJK,N,2) L
TS —G0-T0- 76 —
58 80 AR10.0
TTTe-mg- —=AR3Z00 T T e s 7
. S8 _ AR4TD.0 _ S
T 59_..,-..-_‘_~__--_.7 61 L:N 7 . Ll Dt - —
€0 - D056 I=2,N rr
&0 N2 T-N+2—T -
0 61 IFC ABS{A(N2I,N2I~1}).LT.DELTAIGO .TO 57
T 82 - 56 t=L-1 : i
53 64 ~ 57 IF (L.NE.N} GO TO 59 .
~ §5— 58 CALL CALCEV(A,NMAX, UEL,vEc,IJK,N 1) -
- &6 U N=N=1 -
Tt GO-TO 48 ==
67 68 59 IF ({L-N+11}.NE.O0) GO F0 75 R
4 .




/
J, 71 75 B= A(N 1aN=1)+A{N,N1?
- Ft CEALN=1,N=1 Y%A (N,NY~AINyN~ li#AKN 14N}
71 CIZAC(N~14N-1L3=A(N,N) _
-]?- ¥ BISC=ClwCl+l, B*A{N N=l¥2A{N=1 N} — — o e e e
g 71 72 ' IF (DISC.GE.0.) GO TO &3 '
o :
JS 3 —DENDM=-ARI*ARI+ARY%ARD - -- e e I
73 74 IF (DENOM NE 0. 1 GO TO 200 :
5 g—T0—203 -
. 76 _ 200 RHO=C '
BN .
77 203 AR3=R1
. " . . .
= 77 _ ~ CALL COMPIT{A,NMAX,LsNsRHO,SIGMA)
=ik TE 50— 06T
7% 80 63 IF (B.GE.O.} GO TO 65
= £ ' G RI=TeS%® (B~"SGRT{DISCH)
81 60 TO 66
= 52 B5 RIZJS*{B+ SQRTI(DISCIT
- 82 83 IF (R1.NE.Qe) GO TO 66
i B 8§3—Rz=b+ G
S 84 ' G0 TO B4 -
- z5 56 R2Z=C/R1 . = T
7 B& 87 B4 IFC ABS(AINsN)}-R1}.GEe ABS(A(N,N)~-R2}1G0 TO &8
) &8 50 TO 69 .
= 59 56 AR , - : S
i 90 91 69 IF (AR1.NE.O.}) GO TO 71 :
. 92 60 TO 73
i 93 : : FI—SHIFTTARZ : —— : e ;
i oy 73 AR1ZAR2 : N
Gx ChEREAT T AT A KT U TR SHIFT5CC 5SS g
T 9% 60 TO 61 _ _ . _ _
g;""“96“*“””97“‘““““76‘IF (NVEC,EQ.0) 60" TO 600~~~ = T
:,.{__*__,,98.. "NUHZD--_"" [ - e e A—— - 1
g 98 R ) -3 | : _ _ o i
i . A . TR _ | -
- 99 : 513 Cl=VEC(JI) ' o
T _ s S C2EVEC(JI+Y) o N T e s i
Lo e 0 NUMENUMs1 - S L A
e 444 : ‘00 570 IT1,NN -— - ———— ' e !
i 121 ' DO 570 J=1,NN : - ‘
7 Hig _ o o o i A 6 i e
- 133 - 1py . IF (C2.NE«D.) GO TO 561
SR £11- T —CALL RVECCA,NMAX,INT, CI,SMALL,NN NUM,EIGUEC,NVFC,CC 3
j{ 106 JIzJ1+2 ,
= mTm136 oo 10T oo IF(NVECLEQWNUMIGS TO 600 : T
- 198 A "GO0 1O 513 - - :
- Ty -_“SST"CKEE"TMVECT#“N&w?,rNT—tT-f?, ﬂ#tt-wn,munatxev&c;uvec £C s* :
J o - © JIZJI4y 25801
S TTIOTTTIITTTTTT T T IR INVEC L EQL NUMIGO TO BO0 T T e i
R TTTERINVEC.EQ. UG 1A
L,)

I
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; 113 ' 600 CONTINUE : ' G
i [ i
| 114 DO 20 I=1,NN -
| 115 - T 20 ° MRITE(6,700) (EIGVEC(I,Jl.J=I,NN} ~— L
= k¥ INPUT VARIABLES WHICH AFFECT BRANCHING : - w4
itL A
v%* OTHER INPUT VARIABLES i
——FISYEC CC 55 2~ - -BB— : : - e
r kk* VARIABLES WHIGCH ARE COMPUTED - ' ' ' :
2 R b A NMAX €1 - €z SMALL NN~ e
yUH EIGVEC NVEC  CC 3 z BB J -
: 013 : DEL VeT TJR N DEETA CS RIT _ —
! £1d RS L C R KL D M ' e
; (42 MAX —"GREAT K2 K s
g k¥+ SKELETON LISTING OF THE CANDIDATE PATH FOR HSHAIN - i

SEG 1 SEGT 2 STATEMENT -

L J ST
| —
e

NN = 4

1
I NVEC = g~ _ — i
E 1 N=NN P
e 1 K=N=Z o — SO S S I L L S
i 2 DO1J=1,K _ _ —
; ra KI=o g ' : ' —
| 2 K2zJ+2 =
Lo Z T T GREATZ ABSTALKILJYY ~ -
; 2 . MAXTK1 o . . i
e 3 — DO2I=K2,N - - — — Bt
: 3 AB= ABS(A({I,J)) ;
: 3 I IF (GREATGEVABT GUI0 & t
6 . 2 CONTINUE o N e
—7 INT{JISMAX  — =~ : : e
7 8 IF (MAX.EQ.K1) GO TO 5 C ol
- 13 —5-D0BIZK2,N - - . —— et I et
13 14 IF (AtI,J)+EQ0.D.) GO TO 8 o
' . - ° i S S S . W
+8- - 8—CONTENUE : : =
19 DO 2000 M=KZ4N ' - : N
=19 - - 20 - - IF tA{M,J).EG.C.) GO TO 2000 SRR :
23 12000 CONTINUE , I
24 ~m——}—CONT I NUE~— -
25 - DO 105 I=Z1,N- ~ ~ o X
- 26 eeem s DO 105 JT14N _ . _ o : -
27 165 D(TI;J3=A(I,J) : : i
SRR R DO 106 I=3,N . Lt me e S
29 - 00106 J Sy b ' ' ' e (o
30 106 A(I,J)=0.0 ' ' ' i
.._...,31 ————.— - :Kl:h+1 *. s —_— . O R . R
— . - ' R
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- %3 R0
'] ' z €=0.0
o T B ——— - e - PO33IZ1,N : St e s e -
32 R=R+ ABS(A(l41))
m e g e - = 33 C2C4 ABSCACI G NY) e e — ==
o 34 DO3YI=2,N -
| == 4y RS=0+0
\;ﬂﬁ 34 CS=0.0
I e t=I-1 ——— —
1 z5 ' DO35JzL 4N
o TT 35 o= -~ RSZRS+ ABS(A(IL,J)3 -
g 35 K1JzK1-J
25 ' 35 CS=CS+ ABS(A(KIJ,KII))
T — 38 —PF—tRSHLESRY GO TO36 -
! .
o) 4 36— IF tCSeLESCI GO TO 34—
N 53 3tCONTINRUDE
" [
L TTTmRRTTTTYE e TET({R.GELCH GO TG 54 ~ e
o 56 60 TO 153
45 153-D0107 -Fz1yN—"
.- 49 107 At1,13=At1,I)-DEL
sS4 51° S5 IF " IN.NE«1) GO TO BEg™ 7
: 52 47 CALL CALCEV{A4NMAX,OFEL,VEC,IJK,N,1)
) —53 GO—TOo T8
{i ™
[ - v
95 97 76 IF (NVEC.EQ.O0) GO TO 600
il 98 NUMZD
; Amm——eg g =t
L 99 C2=VEC{JI+1}
o —————— NUMZNUM=+1 e e T s
DO 570 I=1,NN
DO—570-d =y NN-
: 192 570 A(I,J)1=D(I,J)
COFFTTTTI93 104 T T 7T IF (C2.NE.D.) TGO TO S61 S
iﬂ 189 561 CALL IMVECUCAyNMAX,INT,C1,C2,SHMALL yNN,NUMEIGVEC+NVEC,CC.S
1 . “‘
R Y IF (NVEC.EQ.NUNIGO TO 600 Z:BBY
if 113 600 CONTINUE
L . . — - .A._.. - - . —— . — —————
. 5 L DO 20 I=1yNN - s | | _
i TS 20 HRITE G, TOO T {EIGVEC I w5y O i)
L‘i CAN:IZTY : : :
DF:zTT - ¢ b — — p—— - r———— - - 2| A_ . m— .
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- IT I .- S
. STIMENT ‘
. KL%BERS  __..__ FORTRAN STATEMERTS _ _ L
- 4 FLEMENT COMPIT
- 2 SUBROUTINE COMPIT(A,NMAX,L;N,RHO,5IGMA}
T e — 3 DIMENSION ACNMAX, NMAX) .
1 M=N-1
R 2 _ DO 1 _I=l.M
- 2y, 3 IF (I.ME.L) GO TO 3
- 23 2 Bizpa{l L ¥*(A() , L]-—%TuMA!-&-A(L L+1)#A(l+l.l}+rx’
. *HO
: 4 A(L+L4L)#lﬂtLJL);é(L+1 L+1)~-SIGMA) _ .
4 85 AlL+1, Li*A(L+¢,L+l)
o e re——, L _AtL*2,L)=0 S -
4 GO TO &
—_ - - 5 2 R1ZA(T,T=1)
iE 5 CB2IA(I+1,I-1)
T S 5 s 6 IF (I,E50.%) G0O_TJ_5 —
7 4 BE:A(I+2,I—1} _
R 7 80 T0 6 o . _ _ e
- 8 5 33=0.7 - A — T -
) B Dz SEPT(S51=BE1+E0%R2+53%R37)
. 9, 1D IF (31.GE.L.) 30 TO @®
R ¥ MUY S 1 =2 ) S B : e e e e e
12, 13 8 IF (D.E9.C.) GO TD v . .
e ___'18 _...9 C1zZB2/40+w#l) . S
- li S L - £2=83/7(0+31) ’
codme o oaw F22.0/03.0+C%C1+C2%C2)
- 15 . 00 10 ALk
Dol A5y dB L IF (TWEQ.M) 6C TO IR
L 17 11 GIE#(A(I KI+CL¥A{T+1, K}+C2*A(I+2 K)l
e AT ATIZRIZALT,KI=G L L o )
o 17 ALT+1,K)ZA(I+1,K)-C1%G
— — 37  ALTH2 KLZALT 2K ) (R %G
17 .~ BO TO 1D _
- 1B 12 BTER(ALILKIFCIEALTRI LK) R,
! 18 o ALL KISALI LK) =G
O - T ,“MW_A(I+1,K)—&(I+1 Ky-ClxG_.
e 19 _ 13 CONTINUE o
-, oy 21 IF (1.C05L) 60 T0 {4
% S22 .13 A(l,I-1)=-y o ,
—— 220 ALI+1,I-1)=0.0 : T U
$20.023 IR LeBRANY L0 TOE s L ege
24 _ ____.15 "ﬂ('I+Z,I"1J‘:ﬂ.ﬂ“ R T SR _‘“B_ 3 L
a5 71w gs1ez ST (ﬁﬁEENQJJEBAlITY
e 255 26 IF (helEaN) Goirb‘17 - oF POOR QU= -
o 27T 18 JEN N o . ) "
m 28017 DO 18 K= Lol . — R I
23, 29 IF (I.E3.M) GO TO 29 R - 23 A

e - | R |

P P S T
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kKl 19 GzEx (ALK, I}+CLl%A(K,T+1)+C2%ALK,I+2)Y "
-. .31 ALKsIYSALK, I -G e ]
19 ALK I+#1)=ALK,I+1)-C1%G .
- 31.... - CATKgI+2) AR I+21-C2%6G B -
33 GO To 18 .
31 20 GoEH* (ALK, TI+CI%A (K, T+1)) -
31 CA(RIYSALK,TY -0
31 L _A{K, I+l)“A(K I1+1)=C1%6_ .
3 32 18 CONTINUE ]
Fooo =33 dEIe3 U
i - 33, 34 IF (J«GT«N) GO TO 1.
p——————,__35 21 GoE*C2xA(T+3,T42) _
o 35 A{I+3,1)1=-G
P 35 A3, T#1)E-CANG L
: 35 COA(I+3,T+2YZAL43, I+21-C2*B
[ e — 36 1_CONTINUE . . .. - _ _
! 37 RETURN - —
—_—— 9] END L
oo STGMENT - — e e e e
f NJIMBERS FORTRAN STATFMEMTS - .
L 0 "ELEMENT EOF .
P A e T T il - LT
: IF:77 |
P INES:77 FIELDATA .
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+++STATIC ERROR ANALYSIS FOR ELEMEHT conPrTeys o JET

¢¢¢VHEPF FOR IHFIHITE LUGP°

HD IHFIHITE LDUPE HH E EEEN DETECTED

++4HECE. FUR UHPEHLHHBLE CDD _
MO UHRERACHAELE LODE Hﬂ‘ LEEH DNETECTED

+++CHECK. SET/USE OF INTERHAL -SYMBOLS

MD Y1OLATIONS HAYE BEEM DETECTED FOR THE FOLLUNING ZVMEOLS
kL E2 i3 oL £e D E A L
B IR £ Jo Ko S : .

STATIC ERROR AMALYSIS IS COMFLETE.
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 a#CHECK SET/USE UF INTERNAL SYMBOLS _

; ...P RO CES. S sSyYy®mBoL B1 . e
.+ 77 NO SET VIGLATIONS HAVE 3EEN DETECTED

NO HNSE_VTOLATTONS HAVE SFFN DFTECTED
SET SEGMENTS/ 4 =

_{ISF SFGMENTSZ 9 it I

P 3 O0OCF S § S Y M B Q L B2 ’

NQ SET VIOLATIONS HAVE 3FEN BETECTED

e ~ND USE VTOLATTIONS HMAVE SFEN DFTECTED
' SET SESMENTS/ 4 5 o
USE SEGMENTS/ 714

w22 2 0. CE S5 . S. Y. M3 .0L..B3 ..

R " NO SET VIOLATIONS HAVE BEEN DETECTEG
NO USE VTOIATIOMS HAME BEEN OFTFCTE[

i SET SEGMENTS/ 5. 7 &
. USF SFGMENTSZ 9. 14

.. PROCFSS _SYMBOL.CL

NO SET VIOLATIONS HAVE BEEN DETECTED
CNO_NSFE VIDIATTONS HWAVE HfEM'E?TFCTFG

S SET SEGMENTS/ 14 ‘
T S ~_USF SEEMENTS/ 14 17 18 34031 35

B2 0 CE S & .S Y M3 0L C2

NO SET VIOLATIONS HAVE BEEN DETECTED
NQ USE_VTOLATIONS HAVE 3FEN DETECTED

SET SEGMENTS/ 10
USE_SEGMENTS/ 14

T, | 4. _17...30..35

RO GCES.S. _ S YM3 0L D _

© NO SET VIOLATIONS. HAVE BEEN DETtCTFD
_NO USE _VTOLATIONS HAVE REEN DETFGIED

SET SEGMENTS/ 9
USE SEGMENTS/ 11 32 14

. PR O.CESS S, Y M 3.0 L__E_.ﬂ];;'f‘
77 NO SET VIOLATIONS HAVE BEEN DETECTED
NO USE VIOLATIONS HAVE SEEN DETECTED

“SET. SEBMENTS/ - 14

" - USE SEGMENTS/ 17_ 18 36 3135

_PROCESS SYMBOL. G __ . .

© NO sET'vIULnTIQNs HAVE_SELN DETECTED
NGZUSF VTOIATIONS HAVE HEINM DETECTFD

SET. SEGMENTSY 17 18 30 - 31 35

e MSE SEGMENTS/_ 17 18 30 331 . 35




L om e e

7T PROCESS SYMBOL I . ]
.—.NO SET VIOLATIONS HAVE BEEN DETECTED e
NO USE VIOLATIONS HAVE SEEN DETECTED

~ o SET . SEGMENTS/ 2 o oo e
S USE SEGMENTS/ .2 5§ 7 15 17 18 20 22 24 <

25 28 2] 2] 33 3H

_-EROCESS SYMBOL J _ _ .. e
- NO SET VIOLATIONS HAVE BEEN DETECTED. S S o

____NO USE VIOLATIONS HAVE ZEEYM DETECTED . .. __ RSP

o SET SEGMENTS/ 25 27 353 '

P USE_SFGMFNTS/ 28§ 28 33

Lo TR0 CFESS__SY.M3O0L K _ | .

B - NO SET VIOLATIONS HAVE ®EEM DETECTED i , ‘

- N0 USE VIOLATIOMS HAVE REEN DETECTED . ! o
SET SEGMENTS/. 15 zm - - o R

. USE SFGMENTSZ 17 18 30 31
2T ; -

S . - PROCESS SYMBOL M . . e e
A ' NG SET VYIOLATIONS HAVE BEEN DETECTEL' I ' : '
: S . NO USE- VIQLATIONS HAVE_BEEN DETECTEL ... . .. : e e
SET SEGMENTS/ 1

e _JSF_SEGMENTS/ . 2 5_ 1522 28
L F:75

U MES:T6 FIELDATA
|

R
S e R R
e T T e e e e




PATH MNUMBER 1

NUMEER OF BRANCHER IN MNETWORK

. MUMBER OF BRANCHEZ PREVYWIDUSLY TRAWERSED

NUNBEP aF HEM ERARNCHES TRAYERZED BY CURFENT PATH
TOTARL HUMBER OF ERAMCHES TRAYERIED

C(TOTAL # TRAVERIZED)-(TOTAL BRANCHES) PERLENTRSE
CHEW ERRNCH)~CTOTHL ERANCH} FERCENTASE

OPTIMAL PATH OF ZEGMENTE -~ -

(T

1- 2~ 4- 2= > ~ 14 = 15 = 17 - 19 ~
15 — 17 - 19~ 20 - 281 - 25 - &85 - 22 - 30 - 3% ~-
28 - 30 - 32 - 33 - 35 - 38 - & - 3~ 5 - 7
$ - 11 - 12 ~14 = 15 - 17 - 19 - 20 - 22 - 24.-
5 - @5 ~ @3- B0 - 32 - 3T - 34 - ZS < 2 - 3 -
S- 6- B~ %-10- 128 - 14 - {5 - 15 - 18 —
19 - 20 - 22 - 2% ~ 35 - 8F - &3 ~ 2% - 31 - 32 -
33 - 34 - 36 - I -
PATH HNUMWNBE 2

by]

10

Y

oy 1= .

R

HUMEER OF EPHHPHES IM NETWORK
" NUMEER OF BRANCHES FPREYIOUSLY TRAVERSED

NUMEER OF MEW BRAMCHES® TRAYERZED BY CURRENT PATH

TOTAL MUMEBER OF BRAMNCHEE TRAWERIED
TRAYERSED» (TOTAL BRAMCHED) PERCENTAGE
fHEw BRANCH) ~ (TOTAL BPRHLH} PERCEMTAGE

LTOTAL

UPTIHHL FATH OF SEGMENTS - -

1 - 2= 4- 3 -10 - 18 - 13 - 356 - 37 ~

| I 1 S0 I T |

43

45
45
93
o3

49

48
4%
100

ot

o




S

St VT

il

i

fl‘ *+PRTH NUMBER 1
i- 2- 4= % =-10 =12 -~ 14 - 15 = {7 - 139 ~
. 15 - 17 - 19 - 20 - 31 - 25 - &5 - 23 - 30 - 32 -
T 28 - 30 - 32 - 33 - 235 - W - 2~ T - S - 7 -
1 . g =11 = 1& = 14 = 15 = |7 - 1D - 20 - 28 - 24 -
35 -~ 26 - 25 - 30 - P2 - R - - ¥ - 2 - 3 -
S=- &—- 8- 3 -10-12 - 44 - IS5 - 1& = 13 =
. 19 - B0 -~ 22 - @3 - 8% ~ &F - &8 - 23 - 31 - 32 -
l 3% - 34 .- 3 = 3P -
A | #++ BRANCH EXPRESSIONS WHICH AFFECT EXECUTION
e BRANCH EXPREZSION :  CONDITION
] . Rianas st e LR LS S P T
. 1.ME.L FALZE
_ o Bl.BE.0, S TRIE
- o L DLE@.B. - ' . FALZE
] : I.ER.H FALZE
v ' K- _ <=ZERD
_ _ I.EQ.M ' . © FALSE
-~ ) . . . . K‘H. P S . ZERO
: 1.EQ.L . TRUE
J.LE.N ' TRIUE
I.EG .M ' FRLSE
amho . K- o <=ZERO
T : 1.0 = o . ..FALZE .
s K—J T > ZERO
. J.ET.N FRALIE
I-H «=ZERO
e COILERLH o : FALIE
' Bl .5E.0O. S © FALSE
o D.ER.D. ‘ FALSE
S 1.EG.M _ S FALSE
=M N : ' . " % ZERO
- 1.EQ.i ' : FALIE
LT I.Ed .M B S . FALIE
. J.LE.N S TRUE
Mt ~ COILERLM . FRALIE
o o R=d ' o . > ZEFRD
" SR Y ) o S o o TRUE
: -0 : . . <{=ZERO
I.ME.L ‘ : TRUE
TLERLM - SR TRUE.
o Bl.GE.C. - , . TRUE
Lo : DLER.O. . FALSE
hE T ILERLK c TRUE
- : T 2 - o % ZERD
CLLERLL L L LUFALSE L
v 1.EB.m o ' - TRUE
= JLE.N AR FRLSE
N I.EG.H : ] . - : TRIE
) K=d - e s ZERD
_ J.ET.H ' A Co TRUE
: I-M C . - > ZEROD
’ +++ PATH MWUHWHBER &
' 1 - @~ 4= 9 -1i0=-12 - 13 - 36 - 37 -
J#++ ERANCH EXPRESIIONS. WHICH AFFECT EéEIUTIBH
S R ERANCH EXPREISION - . CONBITION
P IS S R L o Tt Orere
o T LB 7 FALIE
i . BL.BE.O. o .o - TRLE
e T e DLEG.O. . , TRUE. -
S 1-# S . ZERA
aht

r——ar_

1
Fa—
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: CaSe UPPER ASSUMED SR o . - ,
jn».m_ha—+italnﬂb#u7-45144n¢L - : _ e
EDIT : - o E x
nt
tesa INPUT VARIABIES wHICH AFFEGCT aRANCHING . S
e SkaMA- A RHU mem L
P 9--- GTHER INPUT VAKTABLES _ I : 3 i
. ——Desy VARIABLES- leCﬁ ARE-CagMPUTEDL- : ——
; K E C2 el D ' ‘
. 1

SKEL&TDN LISTING UF THE CANUDIpATE PATH FOR CUMPIT

_u_-__+4—h=&lL#%1 HJ¢C1¢A(i+!1£t*C2wAr4+&:£i!

ALTiR)=A(T,N)ut

AttA| P A )

' T lees
: SEG SE6 ST-aFENENT
l *
LI ]

3 HeN=1

% BBty . — —

Z 3 IF (leNEWL} Gn To 3
: 4 . 2—8%’#‘ka4*{ﬂ+t“k+*51Gﬁf++ﬂ1hﬁh+++*ﬂ+Tﬁ1ﬁiﬁ*Rhu_
: y BZuA(L+l Ly ®{atl L)+A(L¥E,L+1]1=~SIGNHA) S
; 4 BlaA{ i+l Ly vA B2+l 1 St
! 4 AlL+Z2:Linl,U
: b — GOt ~
; 5 - 3 BlmALLal=1)
- & BaxA{i+lptmrt
‘ 5 & IF (J+EWatl) Gn TO S ) .
p T ? 4—B3uA (f4Zylwy — —
! 7 G0 TO o . - : . E
* g LR mlbaet)
| 9 b D= SURT(B1481.82¢B2+83.83) | :
; —5- iﬁé;__;*—T4F—+&fia&bﬂrfﬁﬂkﬁp 8 -— — — = L

1 7 Dx=D ' : o

2 -3 8=}t st} —g 0 T0f

14 9 C1=B2/(D+ny)

5 - R A R

14 'E=2-u!£lou+C1.Cl+C2*C21 o
: 1B - DO—tu—K=]ah : — - —
s 15 1é IF {lENett) Go To 2 - b .
+ 7 . o

17

7

17

> 4 s 14
X Fiv ¥ ﬂ‘;=|nu|

A(I*Z R!aA(I&p.K) CZnG

s e g0--TO - }T - - S — **-"f?'"
18 12 G=E* (AL, K)+C1-AtI+I,K;} ' i
i o e B
‘ 19 LO—CONTHbHE—— i
20 21 IF ([eEWRaL} Gn TO 14 :
22 23 :IﬁmLL.EQ.N}“Guuiowxu S P SN ) D
24 15 A{I+2,1=1)=ns0 o o
. 1V » W R L ) — ' - - =
25 26 IF {JeLEen} Ga T0-47 T : . _ v
27 - . ' RSN O = S ORS
28 t7 D0 18 K=LyJ ' . 3OA A
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g
[

-

[ 28 29 IF (I.EWsH) Gn TO 20
‘ : 38 ' i%»»ﬁni¥&iﬂrliwﬁtwA§Kyl+&1*¢£nA‘KrI*3
' 30 A(K I)=A(K]l) =G
.] 30~ Atk st rld ALK ¢ b+l }=Cl oG —
: 30 A(h;1+zla31n.l+2:-czvﬁ,
3l ' & -+ s
]‘ al 20 GEE*LAIR I I+C12A(Ksl+1)
A .
- 32— 18— CONTIRUE
33 Jal+d
- 33 5!1' IF {HLI(JTQD‘;}45” Tﬁ '1
B 3s 2] GeEeC2wA({l+3,1+2)
- ¥
35 ALTI+*3,[+])xnC]l=G
35 A’t‘&rf*z}fﬁ+f+&—t*£+*52*a
- 3b 1 CONTINUE
= 33 -u.llvlg'i‘

_i®sa IRPUT VARIABLES WHICH AFFECT aRANCHING

bl ll

SteHA—-RHU—

[a) I-

Osses OTHER INPUT VARIA4LES

———*—_—n:xt—ukaxAaLES—wacnuana—comPursb'

D A B3 Be - Bl i
u———————%++r—S%EhEF@N—&+5444MF4H;4FHr—G#NU+w#FE—F#+ﬂ—FBR—fﬂﬁPf4"“—"———-“—~———"—"——-—
566 | SEG : STATEMENT '
- M ]
T *
o t Hah=1
2 3 o; {L'IYEHI—J_'“U lu 3
4 2 Bl=eA(l, L‘*ia(L.L)nSthn)+AtL Lei)®Atl+] sl ) +RAO
4 BzgﬂiL*lrL)n(A£L|L3+AEL*lrt+;%-5!hhﬁ}"
5 B3mAGL¥E L yoA{L+24L*4})
i 4 Go 10 &
- . . . R . . .
- ¥ 6 _Dr SURTLBL»Bl+B2en2+u3nB3)
- 7 10 IF {BleGEsUs) 0 TUO 8 s
il 12 13 "8 IF {DwEY,yyal @0 TO |
e _ _ .
e —— 3k I—CONTINUE —
it SRR ¥ RETURN

e e bt i e 1
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¥kx G A P Yt FORTUMNE. EXECUTION PROFILE LISTTINDG=*kx VERSION DATE 1/26/73, - )}
,STAT_EHEN:TS *hx rnHTUNF FOR IBM/Z60 w4 EXECUTTONS TIME “TRUE PAGE |
Tt FoR qucRIPTqu OF METHOD usan In TuIs PROGRAH, SEF #*THE OR
© € TRANSFNRMATION«* BY FRANC1S,. CAHPUTER JOURNAL, YOL, & PP, 265,132 i
C _START HE@E TN PRODUCE UPPER HWESSENBIRG MATRIX
DIMENSIDN a(10,10),vEC(B), ETGVEC(4,4), INTC10) (CLL10)786(10)
NIMENSION 7(10),D(i0r303,BR(10/10)
DA I4 A_z__nﬁils.a_._tﬂsﬂ 21 %0, 052 A X2920,720.808%0,0,
 6.253.5,0.601.248%0.0/9, 9.6, a,l Te3.8 T _
. NHAX z 10 . I 2
NN = Y i 2
CNVFL = & 1 2
CNENN 1 2
Ll URENeR i 5
. LITRETHY | 18
TKiwJ¥y 2 10
L h2xT42 2 190
CGHEAT X Aﬂsi’ﬁ“ﬂ:J)J 2 24
: : HAyswy ' 2 4
i DDPT 2K 2N : 2 a1
Az ARS(ALT(J)} 3 36
' “TF (GREAT.GE,AB) 6O TO a 3 19 2
_'_._..__LG"?FATMB | 2
. - HAyx=] 1 2
a CAMTINUE. 3 av)
__LINT(T) GTVFS mmnnnrnu ABDUT mzsacmnsta 55)
: : mr(JJ-HAx ' . 2 8 =
IF (MaX,EQ.KY) 607D 5 2 12 i
U DOAL=I N i 27 g
E=alky, L) | 3 21 E
ATK1LI5A(HAXLY 3 33 o)
RN ﬁ,“ﬂﬂrU'E 3 21 } .
nOTL=y,N i 1 1) R
CExALL,K1) : . o) . u 28 g
AU Ry XACL MARY 5 ~ 4 14 B
T ACL Ma¥Y®E Uy 4 28 iy
c - wrencvwm: DONE" OE : e,
0 & DORTEKAN L5 2 27 . £
IF (AT, d3TE0.0.5 6O 10 B o - A = 3 27 XN ¥ [
A(T,J)uA(r,J)/A(K; N5 N _ : :O,_d 3 78 R
DOffHERIPN : R 3 72 i
ST AT, MYEACY, Mnu..nu(m.u) ~ G B 2{b =
_ 3 COMTINUE : E:§ 3 _ %
€ LEFT ®ULT, DONE ) ’34‘55— i _ _
' 77 DO 2000 MaKReN ‘ - T T 2 -3 B ;
: 1F (A(M;J)JER.0,) GO TN 2000 . : 3 27 KRR _
n . 10 DO 2001 Ixi.N 3 108
200 ATT, X1V =K(T, Kl)-itT.H)tAtH 53] 12 354 E
- 2000 CONTINUDE . _ 3 :
“o 1 CONTINUE : L o . 2
LB T T RIGHT BULTI DONE ‘ ' B T o '
¢ HESSENARURG HATRIX NOW FORMED AS A(I, Na HULTIPLIERS s'ronso HITH IT
o ._bb 105 I=i,N y 1 35
‘ D0 105 J=y,N R {44
L 105 DLY i) RALTL ) 16 176
o3 - R o : -

e
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STATF 5 ¥+ FORTUNF 'FOR IBHISbO Y T EXECUTTONS TIHE TRUE
~.C PUT APchnnnIATr zanns MWHERE HULTIPLIFRS WERE STODRED . : -
Nt 10 I*3,N . | - 18
Lo kmye2 . — - R e _10 -
00 108 J'l i g a7 :
106 &(1,01)20,0 3 21
: KieNsy . H 5
REO, 0 1 2
Csn,0 R R ‘ 1 e
. DORETEV,M L — - Yy . 3
- RER+ ARS(Af1s1))} ' : 4 56
33 Crevy ARSCAFIANYY - g 56
noTUTz2, N 3 a7
R5x0,0 N "3 b
C830.,0 3 b
. L=1=y - R L — 3 i5
nU’tSJxL; 3 Bl .
: R5=zR5+ msrul.n) 9 126 -
SRR S W £1.3 ] : 9 45 :
KiTakie=l - 9 . 45 "
35 CSxC8+ ARSrAIKIJ, xl:)) Q {26 i
i -IF (PS.LELRY. GD 0.3k . L .3 21 3 '
37 A=RE *ROn
5 YF {CS, LE r) Bn 'rn 34 3 i% e
._....._._‘Ut‘_ C’FSV,V S 1 2 '
3u CONTINUE 3
TJIk=xy. : o i 2
R IF [R.RE.CY GO TO %y i 7 i
"t DEL*A 1S CRITERION FOR STOPFING AN ITERATIDN E
5% DE;. TA=Rwi nEwlf k0%
L DEL 18 ARBLIRARY SHIET v
RE1 =R/717, 14258 LT 18]
0 TO 153 ‘ k&%
%u DEyTACHI pE=11 _. X 3
DE1 2C/17,1829 R _ _ _ i C10
o0 DELTA cnMPuTED ~
L PRODUCE_A-PI, YTERAIE On THIS TD BREAK. UP FIGENYALUFS ﬁr EQYAL thunus
151 A0 107 Is),N° . i 36
107 aL7, 1) =4(1,10= ~DEL " 56
55 1F (M_NE.1) GG TN 4B, et e s e o D T i i
‘C SURSNUTTIME CALFEV rALcuLATEs EIGFNVALUFB OF 1%! OR 2X2 HATRICES.
€ PI #5 ADRED RAFK IN CALCEY B .
—_—ur CALL*CALGE!LaJNNAXaDEL YEL . IJK,N.11 *xQk
GD TN 76 Kk 0%
HA.TF {N,NE,2) GO TN nu 3 19 2
ug ALl ancevtA.uHAx,nEL.VEc IJKJ_N.;!J S — — 3 . Bf
GO TH 76 T ) 2
L BR TRAMSFQRHMATTON STARTS HERE
MJLlththlia Eﬂawniliﬂhlﬁlﬂﬁ_ﬁUE&EQHEN_*AHILI :
o 8O AR1=0,0 2 L
ARza0,0 | -._-‘ N 2 4
CARG20,0 - U . — 2 [}
"¢ RE~ENTFR AFTER RFALIT nn anPIT SUBHBUTINES CALLFD
- € BELECT FIRST HZERD)) !!UE DI&GnNiL ELEMENT FROX BOTTON
" b1 L uN 9 13
' - DOS& TMReN ) 180 :
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S B 7 B S BN e SN e MO VTP eun TBRrag0 xw T T ExECUTFONET T TIME TRUE P 3 f{»~-~
H3TeNIET - " ) R 0 160
IF ¢ aBS(AtMaI:Narnl)) LT DELTAIGO TH 57 : v . 20 . 3ug4 2 _ _
B4 L] ) o o 18 90 : B

’“c VALUE nF L SELFCTED

“57 IF (L.ME.N) GO Tn 59 9 . 59 7
: 53 CALL CdLCEVtA NHAK DEL, VEC.IJK. 4 g :g
8”-1 .
GD TO &8 o 2 4
”59 TF (fLeN+{1,NELOY BO TU 75 i e ' 7 84 1
760 calL cALcavtn uMl!,DELaVEc.IJKaN;H) T RaOx
. NENwp . _ » **Qw
_ RO TR %S . - *k O . _ . .
c DETERHTNF FIGEMVALUES AF 2%2 HATRIX == ROW T % ACN=1,N=1) A[N=T,NJ , } : —
ROW 2 F ifN;N'l) ' L ACN#N} R : .
c AND AASE SHIFY ON YHFSE | o o ) . ] )
TTUTR RraNefaNe1)+ALN,NY ! T 133
Caaf{Nml s Nut)rA(N,N)mA (N, Nuf)nh [Nu]  N) 7 294
Cload(Mel Nal)= =A(M;NY . 7 133
DISC*CI*CI+U,DEA(NNmLI4A[N=] ,NJ 7 224
. TF {DISC.GF.0.) GO TO 63 _ _ . . 7 49 ¥
62 Rlw0,548 : . - . e **0*
T RE:.‘E* SNRTT ARS(DISCYY ] e wx0*
ANnN:rﬂl-Aazi*rﬂi-ARBJ+(R2-AnaJ*tRa-ARa3 - . *a 0k
NEmGPzARIA ARI+ARARARE : BT}
T TIF {PENOM, nE.o Y &n T4 200 _ _ - T wx0¥
201 RHpx0 . DO o ) . _ x*QR
' SIrHAIO Q _ ' ) = “*:g:
"7 G0 Tn 203 : , o) T
200 RMnut . Sl k204
. SlrHaxh g P ::g:
- 203 ART=zR) :
© ARamRy : gg  kwQx .
O CALL. cnupxrtajun;x,L.N RHO, 8YGHA) ot 3:81 ‘
TR0 TD By *
63 1F {B.GE,O7) GO TD 65 ‘ c:;g - 7 35 *aQn M
64 Rix,5e(Bx SORT(OTSCY) - 7 457
" GD TD b6 R : 7 14
65 Rluw,Sw(B+ ‘8QRT(DTSE]) : : : ﬁgEa YT
L IF (R NE,Q;) GO_T0H &6 : i S xhQw . -
B3 R2x0.0 _ ::g: , ,
60 T A4 : . . : e
66 Rewl/RL : 7 A 70 .
€ . ROATS OF 2s2 HATEIR FOUND _
ga IF¢ ABS(HN:NJ*RH.GEa ABSTAINGN)=R2)IGO TO &8 T 209 3
. b7 ARpeRY M B
- GO TD 49 q 8
68 ARP=Rp. 3. )
s 69 YF_(ARILNETD.) GN 10 71 7 as_ 5 B
72 SHTFTa0,.0 . 2 4 ———
G0 1073 - S - 2- 4
T 71 SHTFTI;tRE - ) .o . ) ) s 5 10
T3 ARjEAR2 7 14
CALL RFALITtl;HHLx.L:N.SHIFT:CC 85) H 147
1 i GO-T0 61 . 7 id
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EXECUTIGNS

STHT‘ .Ts *wx FORTUNF FDOR IBH/360 wwx ot TINE TRUE i & /
76 IF (NVEC,EN,0) GO 70 &00 : 1 * 5 *#k0%
T INV4RSF ITERATTON I5 USED FOR FIGEMVECTORS ;
550, SHALLtﬂELTAwl.DE!Kﬂ“MA; .. . : . 1 9 2
NUMzD : ‘ . _ 1 2 :
“J1xd i 2 :
o NMyNMeNN_ '_ 1 5 :
C°Cl I8 REEL PART OF EIGENVALUE ——
51% ClaVEC(JI) 4 1b ;
B C2._15 sOMPLEY PART. OF. EIEENYALuEhﬁ e — . . ,
o C2aVEL[dIe1) ' 4 28
NUBXNyM+ ) 4 20
_C_.__E_LR PLACF WESSENRURE MATRIY mn HUL TTPLTERS
B0 570 I=1,NN 4 §84
: Bo 570 Jxx.NN _ 16 576 — e
C5T0 ACT.Y=0LTLSY o e . b4 104 .
IF {C2.NE.0,) GO Tn S61 4 3] Yk QR :
I INR ‘WEC(A.NHAX.INT;E!rSHALLp“N NUMETGYEC: NVEC,CC, SS) 4 124 : .
JIzdIed_ 4 20 =
TF (NVEC,EQINUNIGO TD 600 Y 22 t ;
50 TR 513 3 & :
—_— 561 CALL . I"VECfﬁ:NHAXJIHIJCALﬂ?lEHALLLNNLHHWLEIGvﬁﬁLﬂ!ﬁﬂLﬂﬂ}BﬁlzlBB) Leit) :
€ NEXT STATEMENT IGNNRES CONJUGATE COMPLEX EIGENVALUES [
"JIxJTel i _ ok (k ;
IFENVEC.FRANUMYISD TN 600 *k (%
GO TH 513 : *kON
400 CONTINUE : i
o _ WRTTE(&s700) (VECLILLI:ipNNJ 1 144
DO 20 Ixi,NN [ 36 ,
20 WRTTE(H,700) :FrnvsctI.JJ,Jui.Nui 4 BB P
700 FORMAT(iH ,5E20,8 / SER0.4)
END :
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ju—"__jﬁ SN R S R ‘-l*tﬁ:"r'b’h‘;-ﬁlml'""'rl.'iﬁ TBrrang wwa ™" ° 1 ‘Ex}:cunjﬁs - TIME TRUE E 5 —
SURROUTIME CALGEV(a,NMAX,DEL,VEL, IJK,/ N, H) 3 132 /
DIMEHTTION A (NHAX,KMAX),VEC L)
L IR myNEgNYGOD TR 2 R e 3 _ 17 i "
1 ATw0.0 o : ' ' 2 4
A{M N} sA N, NY ¥DEL 2 28
- C_BTDRF FIGENVA|LUES IN VEL -
VER(IJKYaArN,NY 2 18
VEC{TIK+1IwAY" 2 14
e TdK=TIHR . e 10
RETURN : ' 2 ]
2 Bra(Naj,Nal)+A (NN} : ’ . 1 19
' CAA(N=1, Mot ) ad{N; MYwA LM Nut)id (Nuwi N) i up
CluA{Nw]  Nul)=a(d;N) - . 1 19
DISCoi*L 4l ORALN, NoLI WA (N=],M) i 12
. IF {n1SC,.LY.0.) 6D _TI0°9 : S i 8 LA XL -
' 4 ATeO,0 - 1 2 -
. IF (R,GE,0.) GN TD & ! 7 !
e RixD.5*(Re SORY(NYISE)) * k0% ‘
A L e L : *wQx "
b RieD.5*{B+ SART(DISC)) i 71
e ot »IFIRL.NE..D ) 60 TO Y i 1 o 1
10 R2=0,0 Co wk(Qk . e
: GG Tn 14 xh(*
e L R2yC/RL. 3 10
11 RLwRJ#DEL - [} 5
‘ ) R2xR2+NEL 1 3
— M NEp({IJK)=RP 1 [
‘ C VER(TJIK+1) i) 1 T
YErF({IJK+2}=R1 i T
VEPLIJKAZImAY i b
- ‘ I 2
.8 Rix0,5+8 o *hQ¥ .
i ATe=, 5% SOPT{_ARSIDTSEI) ek Qw ¥
" RiaR1+DEL ) . } : ahw
YErp(TJyxKd)=smry -~ . * -~ *xwQw
VECLIIK+1 ) mw AT ' : *%0%
NELCTIK+2)wRY- *x0%
_ VECL(TJK+3)xAlL kRQ%
e oo B TN T KA 1 5
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T 8TATE e ~&xw FORTUNE FOR IBM/360 =aw EYECUTIONS TIRE TRUE T |8 ]
SURROUTINE REALIT(A,NMAXsLsN:GHIFT,CrB) . Ty 08 /ﬂ__ﬁ
- DIMENSTON & (NMAY,NM2X),C(1),8(1)
. 1F (SWIFT,FR,0,) GO 7O 2 . I S . D 2 .
T N3 a4 N ‘ 5 162 - ;
3 A(r.!)aAtI.I)-SHIFT 18 252 .
2 Meyey 1 35
. nBa Tal® : 7 162
DENDMz SORT(A(T, T)nEﬂtIH;I)**EJ 18 3312 ' :
. _ IF (DENOM,T,0,) 6o Y0 30 e .18 128 13 o ———
{1 c{n1=1,0 - k% '
T 5(1)=D0.0 T kD%
50 TO.U * &
10 ctn-a(mwuwnn 18 288 ‘
S(T)=a(1+1;1)/DENOM 18 342 !
- ALT,Ty=DENMH - B 18 126 - |
12 Ti=l+t 18 90 e
" D0 35 J=lyLN © 18 297 ‘
FegtT,d) : : 33 23 ;
: Ath):A(:ruad)*stn-vr*c(:: 33 957 5
o ALTe1, ) fIe1, D) e (1) F RS (1) 33 19056 ;'
.35 CDHTTMIJE _ 33 . b
“ 0 CONTINUE 18 _
c . TRMN(;ULA,; HiTnIx FORHED ;
: nos, Jal,M 7 162 »
nos Tzl,Jd- 18 297
- Fra(l, ) 33 231
o BTN EALT IR IRS () EFACIIT - 33 957
TR AT 341154 0T, J41)2C (JIwFRS 1) : . 33 1086 _
C ALIL IY AT J41225() 18 450 )
-SRI WAL ISEYNCLINNEIRE I ND] 18 5on —
[+ TRANSFORMATYION COHPLETED
' 1F (SHIFT 3.0, } RETURN. 7 39 i ‘
X 27._D0g Y=L, N 5 162 : ! ~
9 AlT, 13wAlY, I)*aHIFT 18 252
. 8 REYURN * ~ 5 50 ‘
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I
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RPN U SO S S S e e R 1 A s 1, : LT ’ ] — -J
R T e I e L a1 Isnfquo ex Cooc YE o pxpgurrdns f 0 TIMES TRUE «/ B
SURRNUTINE CNMPIT(A,NMAX, LeM, RHO, STGHA) ] *kQw
© NIMENSTON a(NMAX,NMAX)
..L &DJﬁEHﬂLEER IYPE. MATRICES USED._INSTEAD nF-RDTATIDN&LSEE FRANCI& PAPERJ .
o LR ok (E
: 00 1 T=L,M . ) wxQ*
- IF (I NE,LY BED TO. . % _. Kok () —_——
2 RIZALL, LY 2fACL,LI=SIGHAY VAL, L+1)wA(L+1,LJ+Rnu AkQw
B2aAliel LR (AL, LY +ALLS L, Lo Iw8IGMAY k0%
e B3xﬁ(L+laL1*ﬁ(LiB¢L&i1 L. wxQ%
ALL+R,L)x000 AnQk
. GO T0. & wu ¥
3 BlaA(T Y=13 wx Q%
RExAfI+]sTni) " - 0% S
IF (Y.EQ,#Y 6O TN 5 I
e 8 REzAfTI42Im1)" : : ' — e *x0n_
GO T & - : g : . *H Ok
% BR3Ix0,0 REQW
—_ b b= S SQRT(BL*81+HE*BE+HIt53) x* QW
- JF {A1.GF,n,) GO TO 8 *x QW L _
7 D3D . . ' ) * N .
~ 3 1F (0.FO,00).60 TD_1__. : _ i *RQ¥ T
g EluB?/(D&B!] ‘ ' K xn(%
2zB3/{D+R1) - xk(n
FEap, 0703 0#CIxCLe0R%0 25 *k Ok
DO 10 KuI,.N ) _ ‘ *RO*
o IF (1.EG.HY 6D .TH g2 S wk e
A BsnutImHCI*Atzugkncawuualxi)  weQx
AT kisAlI KI5 . W%
Alres, /K)=acl+l, Klwc1iG * k0%
A(T*P.K)-At1+2.xi—caw5 x(w
) GO TO. {0 . YTk
i2 ftrt(A(I:K1+CI*AfI+an)J *R( W
__mk%v_nlffnklﬂdtl Kiwg I
A(T+1,K J'!fI*lJK}'Cl*G ww iy
10 CONTTINUF : . - 11 T
IF_{1.EQ.LY.50 Tn ig *a (o
13 A(1,Iel)sed wwQn
o Al1+1,I-1)x0,0 'TIL ]
e 1F {7.E0 «HY GO TO tg *wlw
15 A{t+2,1~ i):O Q- N wa(w
C  ROW DPERAYTON CUMPLETED
46 Jzy+2 TR oo
_ IF (J. LE (D] PU TN 7 kww .
e J=xy xk0W
S 17 b0 18 %sl, _ 111
. IF (1,FR.M) GO TD 80 . - TRRQW
19 G-F*rafo11+CI*ACK-I*ll*ca*AfKII*E)i . kEQw
3 A, TY=A(K, TG . Wk QW
_ A(RrI*!)'&fKrI*l"CI*G *e(w e e
AR THB)EALK,  T+2 )l 206 *w0* '
« - GO TR 18 : . ETDL]
' 20 Garwter;1)+c1*AfK;I+li) wkOw
c ALK IY=A(K,I)wE *x (%
1 _ A(KLAjl)IArK I+1J-c1*s ek Ow
18 CONTINUE : *x0w
‘ . e e —— e — T
o
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STaTt 75 *t4 FORTUNE FOR IBM/360 x» TERECUTTONS “TINE TRUE T8 i
Jr-n!h ) T L - A
. “IF (J,6T,NY 6O TO *x(w :
: 21 ruF*cauLns.naJ e . $x0% {
Alr+5, 1) ume; P -
, CALT+3, 148 xmCi¥G. C kA O :
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; CLOATE T T L Bee L ONEL o TB e g ww e e T N ERUTIONS T T TINE T ~ TRUE j 2 {/
SURHOUTINE RVEC(A nuax,zwr c;,suaLL, ¢NUH,EIGVEC,NVEC, INTER,Y) 4 , )
DIMENSTON a (NMAX, NHA3),INTFRI13 Y(t)a INTCl)aEIGVEC(NHAX,NH1X)
B0y 121, . _— L .. e 4 1a4 - : -
T AT, TEATI IV wE ] B _ ‘ : 16 224
no> Tx2,N . : : 4 : 105
:ff_gggg}Cr-iyf 1)), GE. ABS (AT, 1=£1))Q0 TO 4 . ' 12 . 384 C B
~ % JNTER{T)=I - - ' 1 24
JEtw] - ‘ : . & 30
D05 KxJ,N_ -~ o - N b 162
"BEA[TS1,KY o . : 18 182
AlT=1, RJ:A!I,K) S . o . 18 pse
-5 Afr,X)=B . i ' . 18 126
GOTN & _ _ - B - b 12
"4 ITRTER[I)=Twi ; _ o ) 'k 42
. ‘b TIET(ACT.I-3),ER, o Y 8O TO - e : 12 ' 144 kA0 .
T CEALT I ZA0T R, T]) ' : 12 348
AlT,T=1)xC .' - A . . 12 _ 108
NG 8 K=IsN ' ' : ) ] 216
8 ACT,R)=a(T, K)+CwA(T~1 ,K) - ‘ : o ~ B4 600
2 CUNTINUE . : _ : - : ' i2 .
000 TRTANGULAR HATRIX FORMED . o e = o
. nDa-YEi,N : : T _ 144
IFt ABS(‘(T;I)J.GE SNALL}GH T4 & L i6 2586 - 16
“.___i___fIz YRSHALL T L
. 4§ CONTTIMUE Y
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‘ ND_5555 Yug,N= q 1484 ‘ ) -
TTESES Y(T)e1.0 ' o . ‘ - ) b4 ' E—
i DD BARBA JIrlai, 4 : ; . 4 144 :
17111 YIN)Ey(N) /4 (N,N) - : 16 288
"~ Ray(N)- o ' - ' . X ' 16 64
D011 Ta2:N L : ' B 16 432 .
e EEDLO. : : - 48 96 . d
a Hans)=T - o _ } - 48 336
POy Ju2, I : -t g : : ~ ug 884 : - o
LEsed=T : . . : : 9t 672 :
1?2 EWF+YIL]*AfH,L) ) ) } 96 1536,
YIMYx({Y{H)= E)/atn M) . : o 4n . 1oos
_____ IF¢ ARS(B).) 6€s ma_r_anlﬁmn__u___ ' e e L8 856 20
A3 Bay(Mmy _ o : . . 28 R £
1 cONTINUE . : _ - T
POL4_Y=1,N _ ; : 16 _ 578 e
ia Y(r):v(llln . B : i . . b4 ) B96 h '
1FrJJIJd,.Enlei6n o ﬁﬁ&b - - . o - S % 3B a
nOYS: Y=3sN.__ . ' . . : R 12 324 .
TF (INTER(T) .NE.1) 6O Tu 15 - : ' 2n 288 18
16 Rxy(T) , ' . 18 72
PRGN 48 5 £ 3 46 3 5 I . ; : . 18 162
Y(r=1)x8 o ' : . ‘ . ‘ 18 ' 126
. L vth:vr1)+‘tr.:-13tvt1-1J ' o ) ’ : ' . - 36 200 M
_BABA COMTINUE. : : r_. 12 :
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' 021 IxpsH : _ : 4 72
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NO20 Kal, N - : ) 108 /_,.ﬂ
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LLaINT{N=IY - 8 160 T |
IF (J.EO,LL) GO 'ra ai 8 48 4
jo Ray(J) : q 16 :
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.21 CONTINUE . 8
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Bsn,0 . 4 - B
NRp2 Ix1gN ) {44
IFt aastaa GE. AHS(\'(I)J)GU TO 28 16 288 B
. 23 ARy (1) B 32
22, CONTTNUE - _ 18
L alrpa 1s51,N 4 144 :
: B Yir)ey{li/m _ ib agh e
£ NOgMaL TZED EIGENVELTOR OBTAIMED . . ] |
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PO 100 Ix1,N _ 4 144 f
100 EIRVEL(NUH, IJIYEI) 16 144 t
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: DQSQ_Jtl:N 2eos
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1IE (PEHUSWNIC D) S0 TN 250
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c¢*;y;:4**+***t¢¢4:*;#*4:1*3 SEGMENT A2 Ekkdkd ok ko Rk R ROk ok F R R
au hnn-f :
B RCIA | .
Ce +t*+ri*0*+¢+*t*****¢**t*** SPGHLNT A3 ok kb do o ok kkor f ok ok stk kork
P03 M3ALTL )
. HET] | B=S]
Call CHMPITIA NMnX:LvW:k‘Ur I5MA)
Gy T nl .
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STATEMENT

NUMDER  PROGRAM L15TING (LEADING N INDICATES CONVERSION WARNINGS) COUNT SPECIFIC EXECUTION DATA

< —
L] PROGRAM_UNSEIGE INPUT, OUTRUT, TARES INPUT FAPES=PYTRYT )
.2 C FOR DESCRIPTION OF METHOD USED IN THIS PRAOGAAM, SEE <»THE QR
3 € TAANSFORMATION=s BY FRANCIS, COMPUTER JOUANAL, YOL. 4 PP. 265,332
4 C _START HERE 7O PAODUCE UPPER MESSENBURG MATATX
5 OIMENSION AC}0,10),VEC(8),EIGVECIY 4 ), INT(10),CEC106),55(10) s
& DIMEKSIDN .2010),D410,10),B5(10,10) .
OATA A / 0.),5.8,1.9,3.2 490.0,2.8,3.9,0.7,0.),6%0.0,
B X 6.2,3.5,0.6,1.2,6%0,0,9,9,6.2,1.7,3.8 / —————
9 NMAX = 10 ' v 1
10 NN = 4 1
11 NVEC = 4 . s v 1
12 H=KN ‘ : ’ : : 1 MIN= 4 max= 3
‘ : : . FIRST= 4 Lasts L]
13 K=N~2 . . 1 MiNs 2 Max= F]
: ) FIAST= 2 LAST= 2 ,
14 0o1t=1,% ' i 1 MINIZ 2 _maxis 2 s
15 K1z J+1 : 2 mil= 2 fAxs 3
: ' v FIRST= 2 LAST= 3
16 K2=J+2 . i : 2 MIN= 3_max= H
, i ' - . FIRST= 3 LAST= L]
17 GREAT= ABSCACKI,J)) ' 2 MIN= .9392687E+00 MAX= .5800000E+01
FIRST= .58000E+01 LAST=  .93927E+00
18 MAX=KL 2 flh= 2 MAax= 3 : -
: : FIRST= 2 LASTz 2 - —
19 0021=K2 H . : 2 MINI= 3_maxi=s »
: _ . ‘MmINZ= 4 haxas »
20 AB= ABSCACI,J)) : 3 MIN® .19000C0E+0]1 MAX= .3200000E+01
. FIRST= _.19000E401 LASY:  _20819E+01
21 IF (GHEART.GE.AB) GO 10 : 3 TRUE 2 FALSE 3
22 3 GREAT=AB : : : 1 MIN= .2081928E+01 MAX= .2081926E+01 :
: - : FIRST= _ .20819E+01 LAST= . 20819E+01 '
23 MAX=1 ' ) ' 1 n'N= 4 hax=- 4 T
: : : FiisT= 4 LAST= 3
24 _2 _CONTINUE : a .
5 C INTCI} GIVES INFOAMATION ABODT INTERCHANGES
26 - 15T J 3=MAX . ’ 7 til= 2 MAX= *
: - FIRST= 2 LpST= L3
27 . IF (MAX.EQ.KE) GO TO & 2 TRUE 1 FALSE 1
28 4 DOAL=J, N . : 1 nINt= 2 hAx1= 2 e
: MINZ= 4 MAX2:S L)
29 ESR(R1,L)Y ' - 3 MIN= —-.9392687E+00 MAXs ~.33103495E+00 ]
' . FIRST= ~.93927E+00 LAST= ~.33103E+00 ¥
30 ___AIXI,LI=A(MAX, L] 3 MINs_~,2081926E+0] maXx=  3793103E+00 3
_ C - FIRST= ~.20819E+01 LAST=  .37931E+00 X
21 . & A(MAX,L)=SE 3 MIN= -.9392687E+00 MAXS -.3310245E+00
. Q0 FIAST= -.93927E+00 13S¥= - 33103E400 :
32 bo7L=1,N = 5y 1 MINI= 4 MAX1= » -
3 E=A{L,K1} - } "U 5'5‘ 4 MinN= =-.731034SE+D0 max= .6200000E+01
: : fon il o EIRST= ..  62000E+0] LASY= - SHESSE«QQ
34 ACL,%1 }2ALL,MAX) Q = 4 MIN= ~,3310345E+09 MAX= .9900000E+0} :
' {—‘Ufj‘ FIRST= .99000E+0) LAST= ~.33103E+00 g
3% T _ACL, MAX)=E o 4 MINz = .T310345E+00 MAX= _£200000F+01
"~ "c:;}' Hy FIAST: .5200GE+01 LAST= ~.54655E+00
3 € INTERCRANGE BONE i 5
1 5 008i=K2,H E: [on 2 _NiNl= 3 ppxi= 4 . SO

E~@ 1Nz 4 MAX2= "
&
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"NUMBER PRDEBnH Ltsrlws tLEﬁDIHG n 1Nnxca1£s CUNVEHSIUN HARHINBSI COUNT SPECIFIC EXECUTIOM DATA
k. I tACT,J).EQ.0.) GO Y 8 3 _TRUE ; O_FALSE - k)
39 CACE, 0==A01, SISNCKL, T 3 MIN= =551 7T241E400 MAX= —.3275842E+00 :
o : - : FIRST= ~,32759E+00 LAST= ~.45115E+00 :
%0 .. DD1in=K1, N 2 NINL= 2 Maxi= 3
- - N : , : MINz= 4 mMAR2: i 4
]! 11 ACT,MI=ACT, MI4AL T, JIeatx] ) 8 MIN= ~,2051724E+01 MAX= .37%3103E+00
: . : X v FIRStz = STT59E400 LAST=  ~, 21674E+D0
w2 - 8 CONTINUE . : . o _ 3 - :
T 43 C “LEFT MULT. DOME : ' . .
L] ~:p0o 2000 AZK2,. N - : : i . . 2 MINI= 3 _HAXI= 5
‘ - ) - MINZ= N HAR2= ]
43 S IF tAtm,1)3,E0.0,) B0 70 zouo o : 3 TRUE 0 FALSE a3
45 16 D0 2001 f=1 A . g - : 3 MiNI= % MAYQ= %
4T 2001 AL§,K1)=ACI,K1I=-ALT, n;»amn J) : o ‘ - ‘ 12 MIN= ~,22912D1E+01 MAXs . . 1269715E402
' _ ‘ ‘ FIRST= .48310E+01 LAST= ~.59995E+00
8 2000 CONTINUE . : - : : : : o 3 : :
37 T CONTIWUE ' R _ ," B ‘ - . 2
.50 C RIGHT AMULT. DOHE. -, !
‘51°C nssssuauas MATRIX NOW. FORMED AS At1,J). HULTIPLIERS STORED HITH 1T ) ——
52 DC 105 1=1,N. - . o . - o 1 MiNI= ' % MAX1= o
53 - pp- 108 JE1LN . ) C . . s - N MINl= _ 5 MAX]s B
5K 105 be1, Jl-nil,J! ' L - ‘ g 16 MIN= ~.2081926E+01 _MAX= . 1269715E+02
D ' ’ FIASTZ  .10000E+00 LAST= =,2146T4E+00
. 85 ¢C rur.apranrnxnrs ZEROS WHERE HULT!PLIERS usne STORED - .
54 00 _108 I=3,M : ) 1_NMINi= A _MAX1= x
57 'L-I—z 2 MIN= 1 mAX= 2
: T FIRST= 1 LAST= 2
1 op 106 J=1,L 2 MIN1= 1 MAYAz 2
.59 106 A(T,J1=0.0 a
60 K1=M+1 1 MIN= 5 HAX= 5
vl FIRST= 5 LAST= -3
61 §=0.0 1 .
62 C=0.0 1 : .
[ D033 I=1 M. . T MINI= ¥ MAXIE o 5 em——-
) R=R+ ABS(A(l 15 B 4 MIN= .1000B00E+00 MAX= .2929026E+02
. : FIRST= .1006U0E+00 LAST=  .29290E+02
65 . 33 C=C+ nasxnrz N1} 4 MINS . 6200000E+0) MAx=  1084T70E+0?
- FIRST= ,L42000E+01 LAST=  .10&4BE+02
Y poaat= z n 1 MINI= ) % MAYXIS on
67 - RS=0.0 3 .
68 - €550.9 3
69 t=1-% 3 HIN= 1 MAX= 3 i aauman
. o FIRST= 1 LAST= a
70 ;o Do3sJ=l., !' i MINl= 1 MAX1= k]
- ) niNz= % MAX2= L]
L T1 Rs-RSt aBSlA{I .JH 8 MIN=__  599945)FH00 Maxs 2554 E2BE+0D
' : FIR5T= .58000E+01 LAST=  .B1649E+0Q
72 . KlJ:Kl.!: 9 MIN= 1 MAxX= i 3
X ® . FIRST= i 1 a5T= 1
73 'x11=x1—1 _ "9 MIN= 1 nAx= 3 T
C - ‘ FIRST= 3 LAST= 1
TH 35 CS=CS*-"AB'S(MKIJ X1133 9. MIN= + = +
: L © FIRST= .59995E+00 LAST=  .59000E+0}
1 . IF xas LE.R)Y BO To; 35 3 TRUE 2 FALSE 0
_Th iT_R=R§ » [ .
SIT7 36 IF (C5.LE.C) 60 70 234 3 TRUE 2 FALSE 1
78 A% C=CS . 1 MIN=  ,211256RE+02 MAX=  .211256%E+02 e



. PET CASE 1 .

TATE

O /28/Th,

STATEMENT
NUMBER -

PROGRAM UISTING (LEADING N INDECATES CONVERSION WARNINGS)

SPECIFIC EXECUTION DATA

. 75

34 CONTINUE
80 1K=} < 1.
.81 . 1F (R.BE.C) GO TO 5% 1 TRUE ! FALSE ]
82.°C DELTA IS CRITER{ON FOR STOPPING, AN lrenATlnn L
B3 53 DELTA=A¥1.0E~11 - [
B4 € DEL 15 ARBITRAARY SHIFT "
8% . - DEL:R/17.182% 2
8 . ~. GO 7O 153 - [
BT 54 DELTA=G#1.0E~-11 ! MIN= L2112564E-09 MAX= L2112544E-D9
‘ : N FIRST= . 21126E~0% LAST= . 21}246E-09
88 DEL=CIIT_182? : 1 MIN= L 122945TE+N] MAX=  ,122945TE+01
3 FIRST=  .§22955+01 LAST=  .12295E+0}
89 DELTA CONPUTED s : : :
g0 PRDDUCE A-F1, ITERRTE oK THIS TO BREAK UP Exﬁsnanues O0F EQUAL NODULUS _
9}, 153 po.-107 I=1,8 _ o : 1 MINL= 4 HAxl= : L
82 107 ACI, LI=ALT, I)-DEL 4 MINs ~.14%6200E+01 MAX= . 7237TBME+0]
' FIRST= ~,11235E+01 LAST= - ~.l4462E+01
3. 55 {F (N.HE,1) GO TU 48 . ‘ 1 YRUE 1 FALSE 0
94  SURRDUTINE CALCEY CALCYLATES Exasuanuss ‘0F_1X1 OR_2X2_ nnrnrcss. - .
95 C PI 15 ADDED BAGK IN CALCEVY~ - .
96 BT CALL CALCEY(A,NMAX,DEL VEu,IJK N, l) ‘ % ‘0
57 GD_TO 7b : » [
58 48 IF (M.NE.2) GO 70 B0 : - 3 TRUE 2 FALSE 1
9% 49 CALL CALCEV(A,NMAX,DEL,VEC,1JK, u 23 1
100 GD TD 76 1
101 G OR TAANSFORMATIDN STARTS HERE . .
102 C INITIALIZE FOB DETERMINING sunssausur SHIFTS o

- 103, so AR1=0.0 2
C 104 " AR3I=0.0 2
108 ARY=0.0 ; 2
106 £ RE~ENTER AFTER REALIT 0f CONPIT SUBROUTIMES CALLED .

"T07 T SELECT FIA5ST.((ZERD)} SUB-DIAGONAL ELEMENT FROM BOTTOA .

108 . 61 L=i S o " : : 2 MIN= 3 MAX= ]
- FIRST= 4 Lagts 3
R U1 I — nnsa 1-2 n 9 MiINl= 3 MAX1= 4

e -Hzl-u+z-x 20 MIN= 2 MaX= L]

! o : F1B5T= 4_LASI= 3
ST JF! ABS{ ALNRT, NZI-!)) LT. DELTnano 70 57 20 TRUE 2 FALSE 18
1112 56 L-L-l 18 MIN= 1 PMAX=. 3

: FIRSTs 3 LASI= 1
s 113 anus OF L SELEBTED . R '
114 ST IF (L.NE.N) GO TO 59 . 9 TRUE T FBLSE 2
oodiz_ 58 CALL CALCEV(A,NMAX, DEt,VEC, th N 13 _2 : -
EY) IS i 2 NIN= 2 nax= 2
e - FIRST= 3 LAST= 2
AT so T0 5§ 2
U118 59 IF {tL-N+1).NE.C) GO TO T3 T TRUE . 7 FALSE [
d - 11% 60 CALL anCEV(a NMAX, DEL,VEC,TIK,N,2) x 0 ‘
w120 Hzhw~2 . . . [
» [

ET]]

" GO TG 55

———_ -



?ET cas: o

DATE

04 /28776,

[

‘STATEHEHT
- HUMBER

PROGHAH LISTIHG (LEADING N IHDIBA ES CBNVEHS]GN HQRRIHGS}

SPECIFIC EXECUTION DATA

AtN-1 N1}

ANt N)

122_¢C DETEFH!NE E'GENVALUES OF 2x2 MRTRIX == HUH l

123 ¢ HGH 2

irjp

ACN, H=1)

ALK, H)

MIN= - 53IBHT25E+0]

—.3040452F=07

124 C AND BASE SHIFT ON THESE
125 75 B=ALN~1,N-13+R{H N} T HAYs
, " — . FIAST= ~.26262E+01 LAST= =.49193E+01
124 . c_ntu-z H-1)¢ntn Ni»n(ﬂ N-l)latﬂ i, N) T MIN= - 8THOT59E401 MAX= .126T871E+01
- . FIRST= . 12579E+01 LASTS ~.B13T9E+01
127 . Cl=AlH-1, N 1)=-AtH, H) T MIN= -.B0D44T0E+01 MAX= .2454B7TE+9!
. I FIRST= .26624E+00 LAST= ~.75333E+01
LI D1SCEC1ACI4H. gmAtN N- zl»atn-l N) . 7. NIN= . 1825211E401 _MAX=  .4639592QF+02
T E : _FIRGT= .1B252E+0! -LAST= .567S1E+02
129 ,jxr {DISC.GE.0.) G0 T0 63 . 7 TRUE . 7 FALSE - [
1%0. 62 M1=0.52B - * -0 - . o ;
T3f . . A2=.5+ SORT{ ABS(ODISCIY - K
-132 - - ANUM=CR1-AR3 }I3(R1-~ nH31+(HE-ﬁRH!¥(H2 nnq) . 0
-133 _ DENON=AR3¥AR3“AR4¥ARY - o
129 ~IF (OENMOM.NE.O.) GO-TD 200 » 0
©13% . 201 RHO=0.0 ’ ' * 0
T13% SIGMA=0.0 » 0
137 . GO0 TD 203 ¥ 0
138 © 200 BHO=C. » o
"139 S$16MA=B x 0
140 203 AR3I=Rl » 0
C 1Ml AR%=R2 . o 0
142 CALL COMPLITLA, Nnax L N, RHO, s:snn; S e 0
"3 GO 10 &1 . ' £ 'y .
L 5] 63-1F (B.GE.0.) GO TO. as : T TRUE 0 FALSE ‘ T
145 64 RI=.5x(B~ snnrznxsc): 7 MIN= ~.6691059E+01 MAX= —.132B918E+01
. : . . . FIRST= ~.19BBGE+01 LAST= .—.62263E+01
156 G0 TO is T
147 - 85 R1=,5x(B+ SUHT{DISC)) C» 0
148 IF (RL.NE.D.} BD TO &6 » [
159 . 83 B2=0.0 . 9
150 GD TG_a% x 0 ' .
151 66 A2=C/A1 : T MIN= ~.6375759E+00 MAX: - .1325918E+01
" o FIRST= —,6375BE+00 LAST=  .130TOE«01
152 B ROOTS_OF 2x2 MATRIX FOUND : i
153 . 84 IFC ABSCALN,NI-R1).GE. ABSCALN,N)- RZ)1G0 70 58 7 TRUE 3 FALSE : L]
‘154 © &7 AR2=R1 . 4 MIN= -,.1988580E+01 MAX= —.1328918E+01
_ - s FIAST= ~.198B8E+01 LAST= ~.13290E+01
155 . GO 10 &% 3 ]
A58 48 AR2=R2 -3 MIN= .1301875E+01 MAX= .1307015E+0]
S ' __FIRST= -  13019E+0] LAST= 1 30T0E+01
157"~ 6% IF (ARI.NE.O0.) GO TU 7l 7. TRUE . 5 FALSE 2
.. 158 72 SHIFT=0.0 ) 2 :
159 GO TD 73 - ‘2 . .
160+ 71 SHIFT=AR2 5 MIH= ~.1337816E+01 tAX= .1307015E+D1
; : - FIRST= ~,13378E+01° LAST=  .13070E+0]
161 73_ARI=ARZ . - 7Nz =, 19885A0F+01 MAX=_ ,1307015E+01
. . FIRST= ~.3i98B6E+0} LAST=  .13070E+01°
1wz ,anL REALIT(R NMAX, L, N, snrrr,cc 551} 1
163 G0 70 &1 I

169 © ABEAVECTQRS NEEDED

:15(1 ;t,_;t{i.v:_

R

g %

Lt e
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¢

e B B lﬁlﬁl

PP T T Sy P O T

ke, m;tll«»‘,ﬂ“_-\‘;‘a—?!.':-‘-a'v-!;h'-:hfs'_w.'ﬁ _-n:!.-uﬂm.'.'(‘_:.-;e}'. = Lty AR e T b e T LI e R Lt o Ry e e T i) Wb Lo My R T W S T R TN AT AR b I o W Fuinh LTz S B e N A’ -
PET CASE 1. N c C . DATE _ 0%/28/75. PAGE 3
. STATEHEHT y : -
"NUMBER PROGRAM LISTING leanrua “ lnaicntss CONYERSTOR wnnu:uns; - COUNT SPECIFIC EXECUTION DATA
185 16 _1F (H‘JEE Eu, DI GO TO 605 1 _TRUE 0 FaltE 1
166 .C INYERSE ‘JTERATINN I5 USED FOR E}GENVECTUES ) :
167 550 SHALL‘UELTQCH.UE-SO 1 MiK=z ,21123649E~3% MAX= _2]12564E-3%
» FIRSY= _,21]128E-39 {AST= 211 25E-39
168 HUA=D 1 :
169 Ji=l i :
170 H"HNQNH ]_MiN= 3 MAX= 8 ——
- FIAST= 5 LAST= [ B
171 C1-°1S REAL PART IJF EIGENV‘HLUE : ’
172 . 513 Cis¥YECL.I1) § MIN= = S2HTO2NE+01 MAX= JJ171005E+02
. S o FIRST= -.39502E-01 EAST=  .11210E+02
173-L Cc2 1§ EOHPLEX PART- OF EIGENYALUE -
118 C2YEC(JI+1) - 4 MiN= O MAxX= 0.
i B . FIRST= 0. LAST= @. .
173 HUR=NUNe1 4 MINx i 1 MAX= : » : .
. . : . . FIAST= 1_LAST= : L
176 REPLACE HESSENBUAG MATRIX AND MULTIPLIERS
11t Do 570 I=1,NM . ' 4 MiNl= % RAX]= L]
-17B - DO3TO J=1 WK 16 MINI= A MAYI=S L]
179 - 570 At1,0)=D{1, JJ &4 MIN= ~.2081926E+01 nAX= .1269715E+02
' L ' ' FIRST= .IOUBUE+DO LAST= =.231874E+00Q
180 IF fﬁ? NE.D.) GO TD Sbl _ M TRUE 0 FALSE L]
181 CALL RYEC(A, NHRX INT,C), SHRLL NH, Num, E.IG\'EC NVEC £C,55) k] .
182 °'; JI‘JI+2 : ) 4 MIN= 3 nax= 9
) . F1RST= 3 LAST= 2
183 IFINVEC EQ.NUMIGO Tﬂ 400 4 TRUE 1 FALSE 3
184 G0 TO 513 i : <
185 - 541 CALL IMYECLA NMAX, TNT, C1,C2,SMALL NN NUM, EIGVEC HVEB EC, SS Z BB) L 0
186 C NEXT STRATEMENT - IGHORES CONJUGRTE CBHPLEX EIGEHVHLUES 1
187 JI=d1+% - = 0 o
183 TE(NYEC.EDQ.NUNIGD 7O 600 » 0 e
189 GO TO 513 ’ L] 0
190 - 500 CONTINUE - 1
191 END - : 1
g —
S
g
) 5. !
CSE R
& :
£g
: K 5
cpo L




PET CasE

" DATE  04/2B/T6.

O o
. PROGRAN EvaLcnrnn-ﬁkn JESTER REPOAT :.
. T F0# SUBRGUTINE UNSEIG . —
:ﬂ-“.!";l..Uﬂ.UO‘"‘.G"V'§I.l;"":.‘-:
__SYNTACTIC PROFILE B
‘ :2fDTaL ﬂuugén”hf SOUACE STATEMEMTS 170 . :
TYRE OF STRTERERT ~WURBER “FERCENT OF TOTAL ;
EXECUTABLE SOVRCE 156 : 82.1 §
*ﬁuNExEuurnaLs SOUACE S L] o 2.1 }“‘°“”
SRR — T 5.8 §
"HONSTANDARD L _ | | R : ' -5 j
BRANCH L s HIA }
TALL E ISR :A WA -
unFoRMATTED 1f0 - 6 - H7a
- FORMATTED 1/0 j o um
ﬁssaaTxuﬁ DIRECTIVES o T . H/a :
GPERATIGNAL PROFILE g
~xaTaL EXECUTION COUNT S 580 !

TYPE OF STATEMENT

NO EXECUTED

PERCENT EXECUTED

"EXECUTABLE SOURZE | T 80.1
BRANCH - ' R - 69.3
AL S 5 50,0
URFORAATIED 170 T o Too.e
EQAMATTED 170 - . S : 100.0°
O R W ) DN 1 — —_

O TR,

- ——



(I; l_;}

ey

TR R

DT

et im

I rwed sl oy

b L -'-ncinanmr_‘s‘-ﬂ_n G T hh-v‘uﬁl-’:-:,"!.-tl.l-ﬂ"—ﬁﬂn ‘IR o ﬂwﬁ!’aﬁ ‘-'—-M s‘_tlaij e TR L YA AT AT L e T T s T L T Tt e LI S e B LR AR e T T T T i Y e BT A L L e A -,
FET casa 1 DATE 04728776, PAGE . 7
STnTEHEHT . :
NUMBER . PROGRAM LISTING tLEunlua ] lan:carss cnnvsnsluu unanzwss: . COUNT SPECIFIC EXECUTION DATA
1 - SYBRCUTINE CALCEVIA _HNMAX, OFL VEC 1JXx . N.N)
2 DIMENSION AUNMAX,HMAX ), YECL]) _ : . .
‘3 IF (M.HE. 13 G0 70 2 3 TRUE ! FALSE ' 2
Y 1 AlIs0,0 2 :
5 ‘At N, NI=ALH, H HDEL 2 RIN= -.9950155E~0" MAX= ,25364T2E+01
o L = FIAST= =,9y9502E~01 LAST= = .25345E+01
6 C STORE- EIGENVALUES IN YEC :
T - VEC(IJK }SRIN, M) 2 MIN= ~,9950155E-01 MAX= ,2534472E+Q1L
_ : . FIR5T= ~.99502E~01 LAST=  .25365E+0D1
8 VEGCIIK+1)=Al . 2 nin= 0. MAX= 0.
) ‘ - : FIRST= 0. . LAST= O.
9 o 1JK=IJK*2_ 2 MIN= 3 MAX= 5
. : . FIRST= 3 LASTS 5
10 RETURN 2
1t 2 B=A(N-1 H-11+AIH,H) 1 M= ,35041)5E+01 MAX= ,3504115E+0!
: . : FIAST= . 350%1E+0! LAST=  .350%51F+01
12 C=A(H~1, OES 11=ALN, - atN, N-l:»ﬁtn-l W) 1 MIN=S -_64%6390TE+02 MAX= -.646390TE+02
: : FIRST= ~.644639E+02 LAST= ~.64635E+02
13 '-jc1=ntu~1'nwr)—ntu H) 1 A3H= . 16B1400E+02 MAX= . 14B1%00E+02
" - FIRST= L16814E+02 LAST=  ,16B14E+02
T p15t= cl»ﬁ:»ﬂ o»atn u-liaAtu-l N) t MIN= .2TG83IS1E+03 MAX= .2T0B351E+03
_ . FIRST= _ .2TO0B4HE+03 LAST= . 27084E+03
T I IF (DISC.LT.0.) nu TG 9 1 TRUE 0 FALSE 1
16 4 AI=0.0 1 A
17 IF (B.GE.0.) 6O 70 & 1 TRUE 1 _FALSE 0
- 18 LRl=0.5(B~ sunrtnxsc): ) [} '
19 BOTOT: ™ 0 _
20 & R1=0. Sata+ anTtnISCJ} 1 MIN=  .9980592E+0] _MAX= . 9980592E+01
B ) FIAST= - .99BOGE+0] LAST= = .99804E+01
‘21 - . IFCN1.NE.D.) 60 TO 7 1 TRUE 1 FALSE _ o
22 10 Rz2=0.0 _ - ¥ 0
23 . 60 TO 11.. » 0 : .
28 7 R2=C/R1 ° 1 MIN= - 64TBNTTE+OD MAXE ~.5MTEHTTE+01
o B B FIRST= - 6HTH5E+00 _LASTs  ~ 64TESE+01
25 117 RI=RI+DEL 1 MiN= .1121005E+02 MAX= .1121005E+02
o : = FIAST= .131210E+02 LAST=  .1121DE+02
26 R2=R2Z+DEL ] MIN= ~.5247020E+0] _MaX= -~ 5297020E+01
: . - FIRST= ~.52470E+01 LASTS =.52470E+0}
2r VEC( IJ% J=R2 1 MINs -.5247020E+01 MAX= - _5247020E+01
. FINSTs =.52870E+01_LAST=  —.524TO0F+0]
287 VEC{ IJX+1)=AL 1 MIN= 0. nax= 0.
- o FIRST= O. LAST= 0.
. 29 YECC jJK+2 i=RY 1 MINs_  )121005E+02 MAX=  1121005E+02
o ; " . FIRST= .11210E+02 LAST=  .1i210E+02
30 YEC( 1JK+3)=Af 1 MIR= 0. : nAx= 0.
. - F1A51= 0. LAST= O,
ED "GO TD 8 1 }
az 9 RI1=0.5+B - 0
© 33 “Al=—.5% SORT( ABS(DISC!) * Q
1) H1=R1+0EL . 0
a5 YECL IJX =Rl = o
a6 VECLTJK+1)==A1 - 0
ar " 0

VEC{ LJK+2)=R]

/.




PET CASE 1 CDATE  04/28776.

PAGE 8

! S e A I i R e . S TR S A 2 S R e '-.quv:wat—:sm-—.':mwnmw,-m:mﬂ-%_wwm;r.wwte;ll-'mr-zl..:nnvsqh‘-"-'- DS D A T g T LS T LS e A N b e T R R L

D Y | e ey e

STATEMENT - - ' B . K -
NUMBER - PROGAAM LISTING (LEADING N INDICATES CONVERSION WARHINGS)

COUNT

. SPECIFIC .

EXECUTION DATA

L7 il o rat R e 81

38 . VEC(1J4%+33=At

-9 MAX= 9

39 8 1JK=TJK+%

1 MiK=

FIRST= -

"9 LAST= 9

{0 RETURN |
: 41 END 5
i
t ;
b
i '
I
i
1
¢ e
‘ i . L ‘ . = ’ e
- = e — S —_— - e T e B ; — -
(e
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Ons28/78.

.-""l.ll...'!.-‘Ul.ﬂ."vﬂﬂl"-‘.a"'.'.'—.il'.

PROGRAN EVALUATOR AND TESTER REPOAT

* ufs 4 a
LIRS I

FOR SUBROUTIAE CALCEY

"l"l#l!#l"'li't.l“‘.!ill“““""!

SYRYACTIC PRDF\‘LE
) TOTAL NUMBER OF SOURCE STATEMENTS 1
fvps-qF G 7 T A— WORBER PERCENT GF TOTAL :
, _EXECUTABLE SOURCE B 37 __90.2
'f=-£g & : fuousxécurnaLE,éuuacE ;' a ' 7.3
=g * : uREE _
: — TOARERT - — i . ZoN
NGNSTANDARD - 0 0.9
CsAANCH - , 1 _ H/A
TALL - ) — - — - T
UNFORMATTED 170 : . _d - N
FORMATTED 170 - 2 ° . uia _
ASSERTION DIRECTIVES 1) — - Ty '
_ OPERATIGNAL PROFILE - | e
TOTAL_EXEGUTION COUNT _ - B s =
TYPE OF STATENENT © NO EXECUTED . PERCENT EXECUTED
"ERECUTABLE SOURGE TR EECE
BRANGH _‘ & _ 5%.5 e
caLt f: o - o . 100.0
'ﬁysuanarrsn 170 ' o TR
5 #ﬁausrren 170 R 0 100,0

[ I




T SRR T v T

e

mw el et AR e Ll ot A, ey

AL AT ST i Y R £ ST L - S W £~ R IC DI, W Tk T A TR 15

we: £ AT W e A ST I P ) A T T (NS T D T T v

e -ﬂ'ﬂ'ﬁa"-aht-sa."—'-.-‘.f:_— 2 T BTN AT Rt
pEr casg T DATE 04 /28776, PAGE 10
sraTEnENT '
[ HUMBER PRBGHRH LISTING lLEAD]HG N lHDltaTES CGHVEHSIDH HARMINGS) COUNT SPECIFIC EXECUTION DATA
1 - SyUBROUTINE HEALITt# NMAX. L N, SHIFT,C,5)
2 DIMENSION ACNMAK,NMAX Y, B(l),S(lJ
a . IF CSHIFT.ED.0.) ao 70 2 : 7 TRUE 2 FALSE 5
y 1.Dpa I=L, N 5 MiN1= : 1 MAX1s 1
MNiN2= 3 flpx2= . ]
1 3 Atl,!):ﬁtl,l)-SH!FT 1B NIN= -,B0DOY3ZE+0) MAX= ,i173958E+02
: o ; FIAST= ,52505FE+01 LAST= ~ 25864E=06
6 2 mzii-1 B 7T MIN= S .® MAX= . E]
. FIRST= 3 LAST= 2z
T .. bos I=L . H ] 1 Maxiz 1
ik i MIN2= 2 Max2= 3
8- ©  DEROM= snartntl i::'2+a¢x+1 es2) 18 MIN= .1456132E+40) MAX= .1260434E+02
C . FIRST= .59089£+01 LAST=___ .75BRIE+01
-9 ¢ "(DENUR.GT.0.7 G0 70 10 18 TRUE 18 FALSE [}
10 1. cti)=t.0 » [1]
11 5t1)=0,0 » 0
12 - BG TR 4 2 0 ) -
13 10 CC1,=A01,13/7DEHON 13 MIN= -,1000000E+01 MAX= .99&6T0B&E+Q0
: FIRST= —~.19114E+00 LASTS  ~.10000E+0}
1% .sct:zntl+1,11/nsnuu. 18 #MIN= ~,4120135E+00 MAX= .9815621E+00
M i : FIRST= ,9B156E+400 LAST= =.62847E~0T7
1% CALT, T)=DENDM 18 MIN= . 1456132E+01 MAXT . 1260434E+02
e, K ’ FIAST= .59089E+01 LAST=  .79883E+01
R 12, 11=1+1 18 AIN= 2 MAX= %
- . ) FIRST= 2 LAST: 3
17 DY 35 J=11,RN 18 MInl= 2 MAX1= 4
! : MINZ= ' I MAX2= : L}
18 FoAtI,J) 33 MIN= —.139q99&5+az HAX= 1405885 E+02
B FIRST= .10293E+02 LAST= ~.A¥9720E+01
19 "At: J)= nt1+1 J)¥5t1)+F¥B(I} 33 MIN= -.1345THBE+02 MAX= .13936TLE+0R
L FIRSY= .513569E+0] LASTS MIT20FE+01
- 20 A(I+l JJ»&(I*! J)nctll F#St!)ﬁ 33 MIN= -~ 1394996E+02 MAXS  .3Y3I5B14E+01
v FIRST= ~.11487E+02 LAST= ~,52B38E~-0T
21 M'cMHmm 33 i . :
T22 ~4 CONTINUE 18
23 C . CTRIANGULAR narnxx FUHHED
- 24 © pos- J=L. .. T_MINi= | MAXq= 1
- o . MIN2= 2 mMAxa= 3
25 . Dos I=L,J 18 MIN1= 1 mAXl= 1
: . : HiN2= 1 _Maxds 3
;28 F=A(I,0) 33 nIN= ~.141112BE+02 MAX= .126043%E+02
: : : FIRST= .59089E+D]1 LAST=  .TP520E+0}
27 a(t 1i=all, J+11¥S(J)+F*C(J! 33 MIN= = . TR61958F+01 mMax=s  [HQS885E+02
e N : - FIRST= .39127E+01 LASTE =.79620E+01
28 & ALI,J+1)= AtI J+1)¥B(JJ~F¥S(J)‘ 23 MIN= ~,141112BE+02 MAZ=  .1346203E+02
. . FIRST= =~ 6TB19E+0) LAST= - 49720E+D]
- 29 AL, J'=*(J*l J+1)es0d) 18 MINS -.9605441E+00 MAX= . ,1145868E+02
‘ . FIRST= .11459E+02 LAST=  .33101E-1%
30 5'A(J+I J+1J—arJ+1 J¥idege ) 18 MIN= =, 2653I969F+01 max=_  794)195AF+01
h S FIAST= =,223)14E+01 LAST=  .52838E-0O7
3¢ -Tanusrnnnarxnu COMPLETED . .
3z JF (SHIFT.E0.0.) RETURN 7 TRUE. . 2 FALSE_ %
"33 7.009 I=L,H : , 5 MIN1= 1 nAxl= 1
. . .' #MiN2= ‘ 1 HAX2= »
CLan ? ALY F)=ALT. [)+SHIFT. 1R MIf= <. 69254 12F+D1_MALT 1041062E402
) ) FIRST= .569542E+01 LAST= Z13070E+01
35 © 8 RETURN 5
s
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: CPET GASE 1 DATE  04/28/76, PARE 11
' v;lull!:-taahsislﬁnhataIﬁluunsui.a-ula--x-s
:-rnnsaan'éanuarun.nun TESTEE.REFUHI .
. "TFOR SUBRGUTINE REALIT .
. :-uasua.uum;-qa Ht#;si:ss:--:ss'i;.\-n;saun: g
_ _ SYNTACTIC PROFILE
o ‘TﬂTnL.NUﬁBER-QF SOURCE STATEMENTS -1
TYFE OF STATEMERT Hunhaa — PERCENT OF TBTAL
EXECUTABLE SOURRE | 31 . ' .Be.t T
- NONEXECUTABLE SOURCE 3 - 8.3
EORRERT F— 5.8
HONSTANDARD: ' 0 0.0
BRANCH 7 H/A
TTALL _ o )
g UNFORMATTED 1/0 ) N/A .
:f o FORMATTED 1/0 0 H/A
é 8 ' ASSERTION BIREGTIVES. 0 | T T
8
; _ _ . OPERATIONAL PRDFILE
- ) . " TOTAL EXECUTION: COUNMT- : __B)E
% B 7 TYPE OF STATEMENT N0 EXECUTED ' PERCENT EXECUTED
§ T cxicuiReLE SUACE 28 . 90.3
BRANCH - 5 . TLh B o
1 oALL 0 o 100.0
f_ hurnnﬁarrsn 170 . o - Too.0
~—~ FOMMATIED 170 0 — 1000




- =143

:PET. CASE 1 DATE 04 728/76 . PFAGE 12
STRTEHEMT .
"HUMBER IlHBGHﬁH LlST!NG (LEABING K INDICMES CONVERSION unnumss: couny SPECIFIC EXECUTION DATA

i SUBROUTINE COMPITCA, HMAX, LJ.‘i AHG, STGHQ)
2 - DIMEMSION ACNMAX , NMAX} :
3c HOUSEMULDEH IvPE HATH]CES USED INSTEAD DF BBT#TIUHS( SEE FRANCIS PAFEHI‘
» : H‘N-l - 0
x Do i I=L,N » 0
& . IF ¢1.NE.L) GO TO - 3 » 0
7 2 B1=ACL L)s{ACL L )-5IGMAI+ACL  L+1 )»ATL+1_ L )+RRD » 1]
[] B2=RCL+1,L el ASL ,L)+ALL+],L+) 3=51GRA) : - 0
L) BA=ACL+], L )»AL{L+2,L+1) = 0
10 Al(L+2,L)=0.0 » 0
11 GO 10 & ‘ * 0
1z A Bl=4AlL,I+~1) » Y
13 B2=aC I+, 1-11) » 1]
1% . IF C1L.EQ.MY GO TO0.5 - o
15 5 BI=ACI+2,1-1) * 0
1% . GO 70 & . = 0
A7 5 B3=0.0 . ()
13 & D= SQRT(BHBHBZ*IZ'*B:!»B:!) * [
19 lFtBlGEO}GnTUB i * 1]
- 20 7.D=-D * ¢
2% 8!F(DEIIO)6IJTG! = o
|22 9 C1=B2/(0+B1} » 0
23  C2=B3fiD+B13 ) » °
L E=2.0/7{1.0+C14C1+C2»C2) * ¢
25 - DO 10 K=1,N . » 0
26 IF (1.E4.M) GO TO 12 : » ]
.27 11 G=ExCALI, K HCINALT+], K I+C2¥AT 242, KJ) : » °
_2s AL, K)"MI K3-6 : » 1]
29 AC I+, K I=A01+]1, KJ-ClaB » ]
L30 AUI+2,X J=ALI+2,X)-C2»8 » 0
3l - GO YO0 10 » 0
32 12 G=F+(Al1 x1+c1~nu+x,x.‘>f - 0
b} AL, K:MI Ki)-6 » ¢
3a A(1+l K= MI-H Ki=Clab x 0
a5 © 10 CDHTIHUE » [
k12 IF (1.EQ.L) GO TO 1% » 0
ar 13 At1,1-1)==D = 0
as SOATIHL,I-10=0.0 . 0
3® L IF {1.E0.M) GD 7O Ix - 0
. 40 15 AC1+2,1-13=0.0 * 0
43 C ROW OPERATION COMPLETED
42 1% J=1+2 - ) » 0
%3 ___IF t31.LE.N} GD YO_1IT » )
A4 16 J=N » [}
L} 17 DO 18 K-L 2 ) ]
el IF(IEQH)GD 10 20' » 1]
LE] 19 G=E+{ACK, I )4C12ALK, I+1 Jﬂ!Z!MK I+2)). * ¢}
L1 ALK, T)=A(K,1)~6 . * 0
Pk I ACK, I+1)=R(X, i’-fl)-Cl:G 5 [}
50 ALK, 142 )=A(X, I+2 J-Bz-vs * 0
51. GO TQ 1a » Q N
52 20 G=E«(ATX, T)+CIwACK, [+1)) = [
53 AR, TI=ALK, T )-6 : » 0
-1 CRUK, I+ )=A(K, I+1 -C1vG » a
55 18 Cl]NTIHIJE : - » Q
5k * 0

[ SI——

e



DATE O%/Z28776.

FET CASE 1 .
) _ SPECIFIC EXECUTION DATA

STATEMERT N - L
HUMBER  PROGAAM LISTING (LEADIHG M INDICATES COMVEASIOH WARNINGS)

o AT P ARTY IR by o A kS R

R

Ry

1F ¢J.GT.N) GO _TO 1
21 G=EeL2¥Al123,142)
’ Al I+3,1)=-1 )
AlT4+3, 141 )2=-C120Q°
ALT+3, 1+2)=p01+3, 147 )~C 25
COLUNKH -OPERATION COMFLETED
CONTIMUE .
RETURN -
END

R | oo
B g
1 25
e o5
W )
Y —




" BET CASE 1

OATE 04720/76. - PAGE 10

SBYCYNAREAEI VIR G NIV EN DR ORANIDEEYEN RS

» .
» PROGAAM EVALUATOR AND TESTER AEPORT

[ ’ FOR SUBRAGUTINE CONPIT
. .
RPN AN AS AN AL INERUR RN ES RS AN NN

SYNTACTIC PROFILE -

' TOTAL NUMBER OF SOURCE STATEMENTS &5
TYRE OF STATEMENT NUPBEN FERCENT OF JOTAL

_ EXECUTABLE SOURCE 59 90.8

HONEXECUTABLE SUURGE 3 4.6 T
—CORAENT Can 4.6
_HONSTANDARD 0 0.0
~ BRANCH Y N/A
AL o . /A
UNFORAMATTE: 140 [ HZA
- FORMATTED 1/0 o . N/A
' H/A

RSSERT:ON DIRECTIVES o

THIS SUBROUTINE WAS NOT EXECUTED

, o



P

'-PET"énss

DATE

QH 128776,

STATENENT

NUMBER

PRUGHﬂﬁ LISTING (LERDING ® !MDIC&TES CDNVERSlUH H&HN[HGS)

SPECIFIC EXECUTION DATA

SUBROUTINE RVECIA,NMAX INT. C1, SMALL N, BUM EIGYEC NVEL, INTER,Y)

DIMENSION RUHMAX, HMAX), INTERLL ), Yoy, IHT(!) EleEC(NﬂﬂX NRAX )

C001 I=1,M .
Al] 3= ﬁ(l I) cl

i
16

MINI= g MAXL= »
MIN= = 11425795407 MAX= 1 371424F+07

BUE I=2,N

N
12

FIRST= ".19950E+00 LRST= -,11427E+02
MiNl=. “ 4 MAX1=
TRUE . & FALSE

IF( ABS(R!I 4 I-11).6E, hBS(R(I.I*I)l)BD T0 4
INTEH;{) =1 . . :

d=1=1

b

]

MIN= ’ 2 Max=
FIRST= 2 LAST=
MIN= - MAXS
FIRST= 1 LAST=

DO5 X=J,N

5§

MINI= MAX =
MiNZs R _MAX?=S

BEACI-1,K)

18

18

M= =, 3365121E+01 MAX= 12697156402
FIRST="" .19950E+00 LAST=  46004Ecol
fIN= -, 11426T9E+02 MAX= . 1371426E+02

ACI=1 KI=ALI,K)

ACT,K)=B

18

FIRST= ,58000E+01 LAST= ~—,1142TE+02
MIN= =, 3365121E+01 MAX= .1269T15E+02
FIAST= .19950E+00 LASYcS -HEOOHE+D]

G0 10 & :
INTER(1)=1-1""

]
N

miN= 1 Max= 3
FIAST= - 2 LAST=

IF (Atl,I-1}.EG.0.} GO TO 2
c=-Al1, ~IJ[A(I 1,1- l)

12

12

TRUE 0 FALSE 12
MIN= =.9216993E+00 MAX= .T9139%4E+00
FIRST= —-.34397E-01 LAST= -HOZ259E+00D
MEN= -.9218999E+0D MAX= .T7913944E+00

A(] I 13=C

12

12

FIRST= —.3439TE~01 LAST= +H0Z59E+00Q
nikNic 2 MAXI= L]

D0 8 K=I, M

ALT,KI=ACT, R 4CALI-1,K)

2%

Mika= . % MAX2= k]
MIN= -.3365121E+01 HAX= .1596498E+02
FIRST= .599984E401 LASY= -10311E-0%

CONTINUE

_ TRIANGULAR MATRIX FGRHED

1z

4

MINl= : MAX 1=

B9 I=1 N

10

TFi ABSCA(T,T1).6E, SNRLLIED 0.9
AT 1)=SMALL: .
anTIHUE )

16
Q
16

TRUE : FALSE

9

. © NORMALISED ((EIGENVEBTGR)J DF HESSEHBUHB NRTRIX UBTaIHED FOR AHS =

- 5555

B 5555 I=1,N.
¥i{11=1.0

L]

(16

MINlE MAX1=

rrT

D0 8888 JJJJ=1,4
YINISVONI/ACN, N

4
16

MIN= —~,35TH285E+14 MAX= [1330028E+i3
FIRGT= —~,35TYIE+14 LASY= AFTHOE+10

BEY(H)

18

MIb= = A5TH2BEE+14 MaX=  .1330028E+13
FIRST= *.35743E+l! LAST= . .BTT49E+10
L »

L1686 MiNi=- 4 Maxis

091l =2, W

E=0.0
f=N+1=-1

48

48

Hil= MAax=
E1RST= . L AST=

D012 1=2,1 - -

L=h+t=-1

H8
95

MEN1=" : HAX L=
MIN= MAx=
FIRSTS 5 | ASTE

ESE+Y(L)eA(N, L)

96

48

HIN= ~.130483BE+15 MAX= .18A813516+)5
FIRST= ~.19119E+14 LAST= - .71225E+13
PIN= = BTSP2LAAE+1] _MAX= .  IN5049F 1Y

YEM )= VLN - E)In( 4. M)

FIASTS .569B49E+13 LASTS  .%%109E+12




e

DATE Dh/28/76. - PAGE 1%

PET CASE .1
STATEMENT . : o ‘ _y ' " o . .
NUMBER . PROBRAR LISTING ILEADING N INDICATES CONVERSION WARNINGS) COUHT ) SPECIFIC EXECUTION DATA
39 IF{_ABS(B1.0E, AMS(Y(M))IGO 10 1) . ; : . 48 TRYUE .29 FALSE : 28 .
4D 13.B=¥(M) _ - o . v 28 MIN= ~.B75266BE+13 MAX= .T82B595E+13 ‘ S
R SR - R v ' FIRST= .78286E+13 LAST=  .89285E+12
L1 11 _COHTINUE ' . . NE_ N :
42 C Doy 1Tl h . IR : _ v ‘ v 16 #INi= 4 HAX1=z . [
3413 1q.v(l)qy(;);a B - : , . ’ o 84 MIN= -.B944230E+00 MAX= ,10000NQE+01
o . = S . : - ~ FIRSTT . 17734kvwy LASTZ _  982B0E=02
BT R IZFEEER Ea 460 TD F606 o i i . : ' 16 Tout, : 4 FALSE T2
J. a5 o o pois 1=2.4 ’ , , ' 12 HIRl= 4 MAXI= » ‘
P 4g 1F CIMTERCI).NE. 1: 50 T 15 o = : 36 TRUE 18 FALSE 1A I
TyT 16 B=VC1r v ) i , 18 MiN= -,3551198E+00 MAX= .1000000E+0]
B} ' ' ; ;3 v ' ' : ' FIRST= -.26512E+00 LAST=  .98280E-02 ;
48 - Y01I=Y(I-1) - - R - . 18 MIN= -.1301137E+01 MAXS . 1000000E+D1 4 .
T j - T R FIRST= .19T94E+0D LAST=  .900B5E+00 :
49 YCI-1)=B i . y S - : 18 MIN= -.3651198E+00 MAX= .3000000E+01
: - . ) : FIRST= ~.36512E+00 LAST=  .98ZB0E=02
50 15 ¥1)= (11+a(1 I=1e¥0I-T) - ' 36 M= -.1312023E+01 MAX= ,1374845E«01 :
: _ i _ ' - : FIAST=  .21050E+00 LAST=  .904B1E+06 ———
51 8088 cunriﬂus ] ' 12 R . : :
52 C EIGENVECTOR OF Hassauuuas MATAIX OBTAINED (NOT unnnnleEn) ‘ A .
‘53 bbbb n-N-! o _ _ e : 4 MIN® s 3 HAX= 3
: = . SR : ) ______FIAST= - : 3 LASTS 3 -
T D021 15 2, N ) - ' - : . ‘ ' 4 MINI= . 3 maxis 3
‘55 J=l+i- 1 : : . L : 8 MiN= 2 MAX= 2
- o o : ‘ . L _FIRST= 3 Last= 2
- 56 L=Jd+X o . ’ ’ o . 8 nlN= 3 max= - ki
C . _ : : R : - FIRST= 4 LAST= 3
_ 5T - 'DO20- K=L. N ' - . - 8 niNl= 3 maxis= *
R i T - ‘ : Mif2= 5 MAaxz2= »
58 20 YOXI=YORI=YO I IrA(X ,J=1) : : o T 12 AIN= .3968&51E+0D MAX=  .911835TE+00 :
. L - - _ ] - . FIRST= .91184E+00 LAST= __  3645%E+0Q '
59 - "LL=THTIH-I) ' - : I } 3 MIN= 2 HAX=. K] :
S ' : ' : . . - FIRST= : % LAST= . 2 :
&0 IF (J.EQ.LL) GO T0O 21 g : 8 _TRUE 4_FALSE L
&1 19 _B=Y{ .1} _ o : - ' ' ' 4 MIN= ~.B94423BE+00 MAX= -, 1364325E+00
: C C - : : : © FIRST= ~.19542E+00 LAST= ~—.18T19E+00
b2 YOI ¥=YeLL) . ' . . ' 4 MINS —.20B5210E+00 MAX= .9118357E+00
o S . . . : ‘ T i . FIRST= ,91184E+00 LAST= ~.T4522E-01
.83 ?(LL):! : c e : : : : : 4 MIN= -,.894423BE+00 MAX= ~.13564325E+00
N L - : . FIRSTs = 19542E+00 LAST= -, 18719E+00
T4 21 CONTINUE" : ' ' ‘ S 8 - ' - : i
&5 C UNNORMALIZED EIGENVECTOR OF ORIGINAL nn.ﬂzx 0B TS INED o
1) . B=0.0 : o e
67 -bozz I=1,K I o _ .1 a ' i O H mINLE 4 MAXl= v N
58 TRt nns:a) GE, ABS(Y(I)})G0.TD 22 : Co N © 16 TRUE 8 FALSE .
_59 23 B=¥(1) ' : . - 8 _MiN= ~,355119BE+00 MAX=  1000000E+0]
- . I : : . ; ‘ ) ~ FIRST= .19794E+00 LAST=  .10000E+01
70 - 22 CONTINUE C 16 ’ .
A - bp2y I=1 N 4 MiINl= N MAXI= i ——
T2 24 YUI)=Y(1)/B 16 MIN= ~.50094B4E+00 MAX= .1000000E+01
Co FIRST= .249B&E+00 LAST=  .36%54E+00
73 ¢ NDRHALIZEB Ersruvecrun DBTAIHED
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PET CASE i,i - o : : . OATE 04728778, PAGE 17

B - STATEMENT - ' . o ;
B _HUMBEH PHUGBQH LISTIHG \LEABIHG H IHDICATES ED?JVEHSIDH HM\HIHGSI : COUNT - SFECIFIC EXECUTION DATA -

N I8 C FUT Y( 12 tREm. '-‘!rsnvscmni lu EIGVECTLUHBFEV L . : . : :

1 s - D0 100 I=l N L . . : S : 4 MlH]= N MAX1= y

. i) 100 EIB?EQ(NUH | SESLE )‘ . o . o . ) o ’ . 16 MIN= ~,/5009484E+00 MAX= ,)JODD000E+0] ,

i o L : . : — EIRSY=  ZHI86E+Q0 LASTS LIEHEHEQ0Q

¥ AT . RETURH . } L - o . : L]

s . »EHD U s : . -

T

o £ T T et G2 R Tyt

23w by,

T A vy Y
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© PET CASE © 1

 DATE

04/28/76,

X I I Y A X X A S X LR A Y R S R X X X X X XS R A X XA X ]

- - .
PROGRAM EYALUATOR AND TESTER

REPORT

»

& .

. FOR SUBROUTINE RYEC
* . -

¥

ADRARRBUSEBURSNENERIELGRSERRES

LR A C A A

RMRBENER

- SYNTACTIC PROFILE

TOTAL HUMBER OF SOURCE STATEMENTS 7
TYPE OF SThTEMENT . : © HUNMBER - PEREEHT B# TOTAL
EXECUTPBLE SOURCE - © . &9 88,5
HONEXECUTABLE SDURCE s 3.8
TORRERT T e 77
_HONSTANDARD _ S 0.0
'*:naancu b; v ’ ’ 17 v N/
AL N — % “HIA
UNFORMATTED /0 R | 97
FORMATTED 1/0 : _ e N/A
“RESERTION DIREETIVES o A
- _ TOFERATIONAL PROFILE -
_TOTAL Ex'sf:unuu COUNT | 1238

. TYPE OF STATEMENT =~ ﬁu EXECUTED *PERCENT EXECUTED
“EECUTRRLE SoURCE T e o 38,6 '
CmaNeH - - .15 882
eal e 100.9
:7unrdannr1én 170 o 100.0
' :ronnaTTEDiIJG : 0 10020
' I S T RS WS ! e o
g B b

e



il

!

a6

BIHENSIDH ACNMAX, NMAX ), INTERCY ), Y( 1,201, IHT(IJ B(HHRX HHAX),
1EIGVECINIAX Hmax) \

pET casE 1 DATE  0X/28/76. - PAGE 19
CTETatEmERT ST T : -
NUMBER ~ PROGRAM LISTING (LEADING N INDICATES CONVERS;ON MARNINGS) | COUNT SPECIFIC EXECUTION DATA
s SUﬂQUUTINE IMAEﬂ(ﬂ HEAax, IHT, CI RHU SHALL N Hym, EIGVEC , NVEC, IHTER.‘
2 1Y,2,8)

DO50 1=1,N

50

C=A({I1-1,1~- 1)Mn(1 1,1~ i)*ﬂil—l 1- 1)'3!1*1 I-13

DzACT, I-1)eall, 1~ 1]+BtI I-l)&B(I I~11}

" IF.(C,GE.D) GO TO' %

001d J=2,1

a Q
.. ]
. o
A 3 1]
» o
» 0
» 0
» 1]
x 1]
» -0
3 INTERC I )= » [
G=C L Y 0
c=p - A ]
p=d » o
J=T=1 * 0
po5 K=J,N . 0
21 G=ACI-1,K) . o 0
23 ALI-1,KI=R(* XY » -0
- 23 A(1,%)=6 - o
2% G=BLI-1,K) - » ] e
25 BCI1=1,X)=B(1,K) » o
26 5 B(I,K)=6 . [
27. GO 70 6 - ‘» -6
28 4 INTERt 1)=1-1 » 0
29 & IF (D.ER.0.) GO TO 2 . ¢
30 T G=ACII-Y) : : » ]
S 3 At 1-1)—~csnntr-1 1- 1)+a(x 1= 1}¥B(I~l I~1)11c“ » 0
EFER "BUL, I=1)==(B{1, 1-1)-Atl-1 1=~ l)-G#B(I-l 1-1)110 . 0 s ——
s pos8 K=I,N . . 0 )
3% ALE, x)~ntx X)+h(t i~ il#ﬁtl-l K)=BCI, I~1)eBtI=1 %) Lo 0
a5 sa::x)sctxrmtxi Uum:»lxrmtlz u-mx lx) - Q.
367 2 CONTINUE » 0
37  TAIANGULAR MATRIY annsn .
38 po9 I=1,N ' - [
ay: c=n(1i, 1)»3(1 I)+B(I l)vﬁ(l 1) » ]
LU IF (C.BE.SMALL) GO 1D 9 » 0 T
31 - ACT, 1)= SQRTCSMALL) . D
42 '-B(!!LGO - 0
45 9 CONTINUE ® 0
T .00 1111 1=, u = 0
A% LTIy : - 0
%6 1111 Z(13=0.0 x [
AT oo 8688 JJJ=1,% - [
LI C=ALH,NI=ALN; u:+a:u Hl*B(N M) * .0 T
52 G=¥(NY o (i
50 YONIZ(G*ALN, HJ+Z(HJ*B(H H)/C . : 0
51, ZtN)= (Z(N)rnfﬂ H)-G*B(N,NI}/C » -0
52 0017 1=2,0 » 0
EFE ©E=0,0 o 0
54 "F=0.0 3 [}
55 M=N+1-] " » 0
56 = . ' AR



CTTWT

_ DATE  O%/28/T6,  PAGE 20

P‘ET CASE

TnTEﬂERT '

_KUMBER PﬁUGHAﬂ LISTIHG !LEADIHG H ERUISATES CUHVERSIGH HRRHIRBS) .CBHHT ©  SPECIFIC E!EBU'.”DH DATA

-

By L=N4de] ' .. . o 0 .
TTEE . ESE+T(LISACN,L3-Z(LI#BIN, LT - A . v e
5% 18 FZF4¥{L 1aBOH,LI+ZCL INALN, LY - 9
80 _DACH,M)SATA IR, BysBiR, M) 2 0
el TEEYMY » ¢
N Y YOMI=C(GmE TeRLA, M 4L 2L )= F)vB(ﬂ Mmoo o 0
: . $3 17 ZUMY=( L Z0M)=F JaALH B )=t G=E)3B(M,MI}/D . L] g
{ B4 - E=0,0 o : * )
; "85 “post Ix1,N . 0
; 86 FSYCIIAY(1)eZC1)eI01) L 0 e
! &7 IF (E.GE.F) 60 70.51 . 0
i 68 5% E=zF . . o
89 L=t z_ 9_
70 51 GCOWTINUE - ¥ ¢
i ST ALY N ¢ 5
i J2 .. AR=I(L)C 2 o
5 73 0014 1=1,N . ‘ - 2
] S O G=¥l1) . ' : , . * ¢ —
! 75 NCIYS(GeRisZ(11%ABI/E - : : * L
' Te 14 Z{13=(Z{TI*R1-G=A2)/E * ¢
! 17 . IFCJLILEQ,4) BD TO 6666 » 0
| 1 . BDI5 I=2.# » i
‘ 1Y '-_IF (lNTER(!) NE.1} G0 TO 30 * ¢
j B ieG=Y(I) . o _
E .8 L ¥iI=YI-1) x 9 ¥
{ TBE - Y(I-1)=€ * ¢ m—
, T a3 GEI01Y ¥ ¢, i
g L2 LZC1I=Ze=1) x 0
[ i3 T ILI-13EE . 0 -
‘ L1 0 YCT)=v(l j+ACE, I~ 1)&?(1 11=-8{1,1-1 1320 I-1) * ¢
i a7 15 Z0T=Z¢ 13+BE T, E~1 Ta¥ L I=1)4AL T, I—~1 }¥Z( 1~1) » 0
; g8 8988 CONTIHUE * 0
' 89 C . EIGENVECTOR OF Hesssaauns MATRIX naTnznsn
| 90 hb64 mzH-1 » o ———
‘ Y DOZ1 12,8 ¥ o
TN J=Nei=g 2 0
L - 93 o L=J4l -] 0
' 5% - 0020 K=L,N * °
L1 R 14 S B th)—?(J)v&tK J=1)+ZCII¥BLK, I=1) » 9
\ 9% 20 ZURI=T{RI-ZLIIFALK, J-1 1-¥( I I3BLK, =11 * o —_—
| 97 LL=THT{H-T) : » 0 —
| 18 . CIF (JLEQLL) SO TD 21 » o
C 99 19 G=viJ3 > o
. ST TN Y=Y (LL) * .9
So1el S YLL )2 * o
102 . G=ILS) L3 ]
1037 - v IO =ILLL) ¥ ¢
S 10W L LG . 0 .
©.105 - 2} BONTIAUE L R —am
. 166 €. UNNORNALIZED E:seuvzcrnn OBTA INED
. TR )4 . Es0,0 . - » o
I\J 108 . D027 Ir) N L) &
i - 109 ' F=Y{Il'¥tl)+ztll41(!l + g
0 S0 - IF (ELGE.F) GO TO 22 * 0.
O S 111 23 ExF . » 0.
1i2 oo L] - o

T



FAGE 21

PET CASE 1 DATE  04/28/75.
STATEMERT - R . ; - - )
NUMBER  PROGRAM LISTING {LEADING: N INDICATES CONVERSION WARNINGS) COUNT SPECIFIC EXECUTION DATA
113, 27 COMTINWE . 0
114 AIZY(L) . o
115 A2=Z(L) - . 0
16 DOZH I21.N . 0
YT T T . 0
‘118 U1 I=(GRA1+Z0TI9A2 I/E . 0
119 24 ZCT=tZ(1Y»R1~G*R2)/E * 1]
120 'C NORMALIZED EIGENYECTOH OBTAINED
121 ¢ PUT Y(1) (REAL PART} IN EIGVECT(NUMOFEV,I)
122 B0 100 1=1,8 . s 0
123 160 EIGVECCNUM, TIV(1) : 2
124 | HUM=NU#+L TR et : - [
125 C_PUT Z¢1) (COMPLEX PARY) IN EIGVECT(NUMOFEV,D) ' ,
i2e 00101 I=1,8 T . r 3
137 161 EIGVECCNUS,1)=2(1) » 0
128 RETURN 3 . 0
129 END
=
S
S
Ll
,' . p ?d
Sy
— e
=y
Ay




CPET CASE . 1

DATE

NAKUNY B ENSERNR S ANANSE RSN B RSB REINNR N

. : .
PROGRAN EVALUATOR AND TESTER REPORT

3
» »
» »
. FDA SUBROUTIKE IMVEC »
] - ' =
® »

FOFDALEB UL SIN IR NNERRIS RN ARA NI RS

_ SYNTACTIC PROFILE

~_TOTAL NUMBER OF SOURCE STATEMENTS - oeT
TFYPE OF STaTEnEﬂT';' HOMBER ‘ -PERBENT_éF TATAL
_EXECUTABLE SOURCE 118 92.9
' - MOMEXECUTABLE SQURCE 3 : 2.4
i “TOAREAT - P 5.7
HONSTANDARD o ' . 0.0
© BRANCH ~ 17 Co " HZA
AT _ T IR
hHFUHhRTTED 1/0 0 H7IA
FONMATTED 1/0 o : N/A
n ns5EnT1qun1n£cT1y£s T N/A

THIS SUBROUTINE WAS NOT EXECYTED

04726776,




PET'CASE 1

. ,

DATE  0M/28/Té. PAGE 23

.Illl,l‘._l.‘o' S4BT ANANY

EENONBENBASIUERS

»

» PROGAAM EVALUATOR AND TESTER REFDAT

[ 3

*

-

. .

L FOA PABGRAM UHSEIB ®
L »

o

AR INECIBOUSRNL TN B AN IS EFITRG S AN TR

SYNTACTIC PROFILE

TOTAL NUMBER OF SOURCE STATEMENTS -

537

TASSERTION DIREGTIVES o

TVPE OF STATEMENT NUﬁBEH PEHBENT oF TU;HL
EXECUTABLE SOURCE 470 81.5 '
NONEXECUTABLE SOURCE 12 1.5 _—
CORRERT — ' BT 5.9
NONSTANDARD 1 .2
Bnnntﬂ ' . ' ' ié! NZA
AL - _ 3 WA e
UNFORMATTED 1.0 - o N
 FORMATTED 170 - 0 H/A
HA

DPERATIONAL PRGFILE

TOTAL EXECUTION COURT

2347

TYPE OF STATEMENT WO EXECUTED

PERCENT EXECUTED

EXECUTABLE SDURCE = BT 52.6
BAANCH - _ - _ 61 455
et . = 50.0
“URFORRATIED 170 o T100.0 i
FORMATTED 170 ‘ : 0 _190.9




PET CASE 1 DATE  ow/s28/75. PAGE 29
...“1‘"'"‘.‘."..‘...“...“".‘B.'...‘-
» . ’ . »
» PROGAAM EVALUATOR AND TESTER. REPORT =
" . . .
. SUBADUTIRE UPERATIONAL SUMAARY o
LB .. " . 3
.‘..."'.'.."‘.“."'l‘a.““..ﬂ"“"“.
SUBROUTINE ‘MO OF . PERCENT NO OF PEACEWT NO OF PERCENT
N&mE STATEMENTS EXECUTED CALLS EXECUTED BRANCHES EXECUTED
A EXECUTED EXECUTED ) EXECUTED -
UNSETG 175 50,1 Y 50.0 35 60.3
'CALCEV 25 70.2 o 100.0 & 54,5
REALIT - 28 90.3 0 100.0 5 1.4
~RVEC %8 98.6 ) 100.0 5 86.2
“FHOGRAR ST 52.6 0y 50.0 51 %5.3
. SUBROUTINES MOT EXECUTED
CORFIT
IMVED
. Y ,‘.__

e m—

b o e -



| PET CASE

DATE 04/28776, PAGE 25

.
Ul.ll#ll#i.l.l.‘Iﬂlllllllll‘:‘lll‘l‘l".
kS . : . . F)
* FROGRAR EVALUATOR AND TESTER REPORT » —
* . . . -
- SUBROUTINE EXECUTION SUMMARY »
* . s : L
!lll!ll!*‘l‘!*#l!!l'-‘lllt#lU¥I'cxl!lttl¥.¥
Sﬂ'BHDUT!NE ‘NUMBER TOTAL TOTAL '_'PERCENT OF TOTAL PEACENT OF TOTAL PERI‘:EHT: oF
NAME TIMES - . . EXECUTION CALL TOTAL BHANLCH TRTAL 120 - TOTAL
. EH‘{EB_EB L COUNT COUNTY . ‘EXECUTIONS COUNT EXECUTI(QNS COUNT EXECUTIONS -
~ UNSEIG 1 560 14 2.50 121 21.41 0 0,00
CaLGEY 3 kL) 0 6.00 T 20.59 [} 0.00
. REALIT 7 515 [ Q.00 32 §.21 [1] 0.00
" RVEE k] 1238 . 0 0.00 170 13.73 [+} 0.40¢
-
]
IF
= R
S
4 B
S
8 &
e A,
D9 e




DATE  OM/28/76.

PAGE = 26

ll*-*?# 'l».I‘"l‘.‘tll.l‘ll‘ilﬂ’*ill#llll¥
) PROGAAM EVALUATOR AND JESTER REPORT :
! : SUBROUTINE TIMING SUMMARY . :
:#li'!‘8l¥l¥_ll‘ll!Clm!il'llltll!&#!*lllz

- TOTAL EKECUTIUH'TINE FOR THI5 CASE

042 SEC

“TOTAL TINE TN MONITORED ROUTINES

038 SEC

.00 SEC

TOTAL TIME IN OTHER ROUTIMES _

DETAILED SUBROUTINE TIME MO ITORING

'SUBBDUTTﬁﬁ - TIME RELATIVE TD MAXIMUN . ACTUAL TIME PERCENT OF TOTAL
‘ NAME . SUBROUTINE EXECUTION TIME I SECONDS NONITORED TIME
L : ‘{# = TWO PERCENT)
UNSEIG ‘4!4*0#!#!!{**44‘##!#*l¥¥¥l¥'¥l!;t;;;;;;;;;;a;;.‘; 017 Hi TS
CALCEY rax _ T ) o ' ,' . .001 2.83
. REALLT LR it et ek e R ] . . . 008 21.0%
. RYEGC HABRERRBERNEN BN ESENESR L RRERB AT AN Y o ] 012 31.58

TUTAL_TIME IN POSTPROCESSOR

1.6467 SEC

- O

[ESPEEE

e

e



PAGE 1

0g 105 d=1,4

- PET CASE . .} DATE  0%/28776.
STATEMENT ,
"HUMBER Pnosnnn LISTING lLEnDIHﬁ N luuzcarzs CONVERSION WARNINGS) COUXT SPECIFIC EXECUTION DATA
1 S PROGAAM URSEIGCINPUT, DUTPUT, TAPESZINPUT, TAPESA=OUTPYT)
2 C FOR DESCALPTION OF METHOD USED 1IN sH1S5 PROGRAM, SEE #®THE QR
3 C TRANSFORMATION+s BY FAANCIS, COMPUTER JOURHAL, VOL, 4 PP. 265,332
4 C START HERE 70 PRODUCE UPPER HESSENBURG MATRIX
5 T DIMENSION AC10,100,YECH8),EIGYECEH 4}, INT(10),C0(10),55010}
6 : Dxnsnstuu Z(IO) u(lo 10), BB(IO 10) ' ,
. _DATA A / ,5.9,1.,9.3,2 6%0,0,2.8,3.9,0.7,0.1,6%0.0,
'y X _ z 3.5,0.6,1.2,600.0,9,9,6.2, 1.:,3.5 /
] L HRAX = 10 . ' C 1 —t
10 CNM = N 1
11 T NYEL = 4 1
12 I N=NN |
13 K=N-2 1
1% DO1J=1,K 1
13 K1zJ+l . 2
1% C K2z 2
17-. . GREAT= ABS(ALKI, JJ)- 2 —
18 o mAxsKl 2
19 ‘po21=K2, N 2
20 . "AB= ABS(ALI,Jd3) - 3
21 "IF {GREAT.GE.AB) un 702 3 TRUE 2 FALSE
22 "~ 3 GREAT=AB 1
23 Max=} ’ 1
2%, z CONTINUE - ' 3
25 € INTCT) GIVES INFORMATION ABOUT INTERCHAMGES ——
26 TINTUJ =AY . 2
27 .. IF (MAX,EQ.X1} GO Tu 5 2 TRUE -1 FALSE
23 ERLOTEAN : | :
29 -~ E=A(KT,L) 3
. 30 T ALK, L:*ﬁtnnx L) -3
a1 6 A(MAX LI=E 3
3z . DOTL=1,N 1
a3 : E=A(L,X1) 3 ———
34 S AfL, K1 )=ALL MAX) 4
35 T AfL,MAXISE 5
.36 ©  ° INTERCHANGE DONE
37 . % DOoBl=K2 M. 2
38 IF {A(I,J).E0.0.) GO 10 6 3 TRUE 0 FALSE
39 Atr, 4= —nt: J)Iﬁ(Kl N 3
490 DO11M= K1, H 3
HY 11 ACT,MI=AC T, MI+ACT, J)!AGKI H 3 T
42 8 CONTIHUE 3
43 C . LEFY MULT. DONE
'TH DD 2000 M=K2,N 2
1 CIF tatm,d), ED.0. ) 50 TO zouo 3 TRUE 0 FALSE
S 4g m 6o 2001 I=1,N - 3 -
4772000 ACT,KII=ACT, K1 )-ACT, M IvAln, J: 12
#B. 2000 CONTINUE - 3 :
59 1. CONTINUE 2 e
50 C " RIGHT MULT. DONE - . '
51 C HESSENBURG MATRIX NOW FORMED AS ACI,J). MULTIPLIEHS STORED WITH 1T
52 - po 105 I1=1,.N ) 1
.53 ™

[ e



; _ g - : DATE  O%/28/7%.

‘ - . - PET EASE
STATENENT : L : ‘
HUMBER - FAOGRAM LISTIKG (LEADIHG M INDICATES COMYEARSION RARNINGS) COuNT SPECIFIC EXECUTION DATA
e
4 S 105 Dt d)=ALE,d) . ' : 15
55 € PUT KRPROFRIATE ZERQS WHERE NULTlPLIEHS WERE STORED.
56 .. DD 105 I=3,H i
57 L=1~2 2
t 50 . DO 106 Jd=1,L 2
; £9- 106 ACL,J)=0.0 3
; 60 KizHel !
. 41 . R=0.0 1
;) 62 ~OR=0.8 1
b 43 . DO33t=1,4 : 1
5 X - R=R+ RBS(ALY, 23 L)
¥ 65 . 33 C=C+ ABSCACI, N} %
i 66 no3ql=2 H H
i 57 AS=0.0 . _ 3
t &8 - bS5=0.0 ) : : 3
¥ 5% - t=1-1 : : : 3
) T L EEEEN] 3
71, " RS=PS+ nSStntI J)I 9
72 C o K1J=K1-) 9
73 . K1I=K1~1 ]
T4 35 CS=0S+ ABSIALKIS, K11 9
75 IF tRS.LE.A) GO 10 38 3_TAUE 3 FALSE 1]
T 37 R=RS ' * 0 .
T 36 IF {C5.LE.C) GO ¥O 3% 3 TRUE 2 FALSE 1
Y 3 . _ T8 H4 C=CE. ' ) 1
) - Y 3% CONTINUE 3
8 8o - Bae=1 H ]
- 81 IF (R.GE.C) GO TO.5% 1 _TRUE 1_FALSE )
- 82 © DELTA IS CRITERION FOR STOPPING AN ITERATION
B ¥ 53 DELTA=R=1.0E-11 - "}
© 8% £ -DEL 15 ARBITRARY SHIFT -
[} . DEL=R/17.1829 o ' 5 [
\ 8% GO TO 153 ‘ B » ']
‘ BT, 54 DELTA=Ce1,0E-11 : ' : 1
‘ BB T DEL=L/17.1829 1
- 83 € DELTA COMPETED
90 C FRODUECE_A-P1, ITERATE UM THIS TD snsnx UP EIGENVALUES_OF EDUAL_ MDDYULYS
N 153 po 107 I=1,M 1
! .92 10T AC1,1)=AlI,])=DEL »
‘ ' < 93 55 IF (N.NE.1) GO TO A8 ) 1_JHUE 1 _FALSE 0
i 9% C SUBROWTINE CALCEV CALCULATES EIGENVALUES OF 1X1 OR ETZ MATRICES. .
95 C ‘PI 15 ADDED BACK IN CALCEV .
96 - M7 CALL EALCEVUA,NMAX, DFL YEC,TJX. N, 1) * ]
9T GO 70 74 * o
- 98 al IF (N.NE.2) GO TO 80 ) 3 TRUE 2 FALSE 1
L 49 .CALL CALCEV!A, NMAY DEL,VEC,IJX,MN,2) 1 :
T00 GO 10 76 - 1
101 'C OR TRANSFORMATION STARYS HERE
102 € _INITIALIZE FDR DETERMIMING SUBSEQUENT SHMIFTS
103 80 AR1=0.0 F
_ R {1 - AR3=0.0 2
P P ! = * —
H 4 — X - e ~ 3 . . o B f . v
. - IR . - EEETHG.

- i i . - e . L




DATE  04/28/76. PAGE 3

PET CASE

STATEMENT

NUTSER  PROGRAM LlSTI_Né' (L_E:BDI'HG,_N INDICATES CONVERSION WARNINGS) COURY SFEB!FIC EXECUTION DATA

105 : nﬂ‘f 0. l:l
106 C RE-EMTER AFTER REALIT OR COMPIT SUBROUTINES CnLLtD
107 € SELECY FIRST :czeau:: SUB-TIAGOMAL ELEMENT FROM BOTTOM .
108 1 L= - : ki
109 - D055 I=2,% . _ : -z:
110, . N2l=N+2- 1 o : : . - .
111 LAFt ABSCALNZE, N2T-1)).LT. GELTA IO TD 57 . : : 20 TRUE 2_FALSE 18
112 56 L=L-1 i o - - : 18 :
113 ‘€ YALUE OF L SELEGTED ' o :
114 57 I (L.NE.N) GO TD 59 4 _TSUE : T FALSE —Z
T13% 58 CALL CALCEY(A,NMAX,DEL,VEE, IJK Ny :) 2 -
16 © NEN=1 2
ST B0 TO M8 v 2 : :
CAtR T B9 IF {(L-N+1).HE.O0) GO TO 75 ; T TRUE T FALSE ¢
119 . &0 CALL CALCEV(A,MMAY,REL,VEC,1JK,N,2) L ¢
120 . ‘N=N=-2 » 0
121 GO T0 55 o B ‘ ‘ * 0
122 € DETERMINE EIGENVALUES OF zxz naTntx - nuu 1= &(N-~1,H-1) ACH-1,H}
123 -C BOW 2 = AIN N-1)._. AlN, N
124 C AND BASE SHIFT ON. THESE ‘ :
125 - 75 B=A(N~1,N-1)+A(N,NY . 7
126 o C=Arh-1, N-1)*ACH N)-ACH, H-1 )xa{-1 (N T
127 . - Cl= acn-x N~11-A(N, LR 7
128 . DISC=C1sC144 ., o¢atu N-1)»athN-1, MY . T .
T 129 - IF (DiSC.GE.0.) GO T0. 63 : 7 _TRUE 7_FALSE a
130 . 62 RI=0.5+B * <0
131 A2=,5» SORT(. ABStDISCY) » e
132 ° ~ANUM=(R1~ARA 1#{ R1~ARD J+( RZ=ARY Jr{ AZ-ARH ) - » 0
133 DENDM=ARI*ARI+AR4 #ARY . -0
kLY IF (DENOM.NE.D.) GD TO 200 . Q
. j 135 20! RHO=0.0 .= 0
g 136, SIGMA=0,0 » o
N 137. GO T0 203 - )
- 130 200 RHO=C L a
[ - 139 ~ S1GnaA=B x 0
: o 140" 203 AR3=R1} = 0
A 141 - BRE=AZ . o
8 M2 - CALL COMPIT(A Nnnx,L N,RHO, sxsuna » o
BRI 43 . 6070 61 - » 0 ' '
S Ll 63 IF_{B.GE.0.) GO Tp &5 T_THUE 0 FALSE T
; 3 145 (6% R1=.5+(B~ SART(DISCI} T :
N 146 Gﬂ T0 66 . T
: B iat 5 R1=.5»(B+ SORTIDISC)) » 0
) 19e: IF: (R1.NE.C.) GO TD 66 » 9
Cl 149 83 R2=D.0 : » 0
‘ o 150 GD TD BY » o_
co 8 151 : &6 R2=C/R1 . = E : _ _ 7 _
Co ] ts2 e ROOTS OF 22 MATRIX FUUHD - : R
L 153 84 1F{ _ABSCACN, N)—Rl! GE, egs;g(u,u;-ﬂznﬁn Tﬂ 48 : T THUE K
- 154 - &7 AA2=R1 .
P 155 " 60 To &% 5




PR—

FET CASE

DATE

0 /28776,

TSTATEMERT.
NUMGER  PROGRAM LISTING (LEADING A IHDICATES cnnvsas:nn WARNINBS)

SPECIFIC EXECUTION DATA

191

END

. sB ARZ2=R? 3
151 69 IF (AR1.NE.0.) GB e T 7 TRUE 5 FRLSE
S A58 'vz'suxrt-o o - 2 s
159 G0 70 73 2
S 180 T1 SHIFT=AR2 5
161 73 -ARI=AR2 . 7
- 182 .CALL REALITCA HNAX, L N, SHIEYT, cc 55) 7
© 163 TG0 T3 61 ‘ 7
‘164 '€ ARE YECTORS NEEDED : )
C185 76 1F _UNVEC.F3.0) GO ra 600 ~ 1 _TRUE 9 FaLSE
“16b INVERSE ITERATION IS USED FGH Elaenvacruns :
- 187 .. 550 SMALL=DELTA+1,0E-30 1
168 NuR=0 i
169 BN TR ]
- 1T0 NM=RN+NN 1
171 € C1 IS RERL PART OF EIGENVALUE
172 513 CI=VEC(JI) 4
i73 € £2. IS COMPLEX PART OF EIGENvaLUE
174 R2=VEE( '1+1) . 4
175 RUM=NUM+1 4
176 € HEPLACE HESSENBURG . nnTn:x AND nULT!PLIEHS
177 00 570 I=1 NN 5
178 . D0 570 J=I,NN 1%
179 5TO ALI,1)=D{(1,J). &4 .
180 “IF tcz §E.0. ) GO TO 561 4 TALE 0 _FALSE
181 . CALL RYEC(A,NMAX, INT,CL, SMRLL NN, Nun, Eisvzc NVEE,CC, $5) LR
182 CTl=d1e2 _ x
183 -IFUNYEC.EQ. HuM G0 Tﬂ 500 _4_ TRUE 1_FALSE
184 - GO 70 513 . 3
185 5&1 CALL IMYEC(A,NMAX, InT c1 .02, SMRLL NN, NUM, Elsvsc HVEC,LC,55,Z,88) » 0
185 € NEXT STRTEMENT IGNARES anJusnTE COMPLEX EIGENVALUES :
18T CJISJI+N _ * 0
188 - IFUNVEC.EQ, NUR G ToO 600 » 0
-18% GO T0 513 x o
©190 600-CONTINUE - - 1
N 1




/e

DATE  04/2B/76.

S

ERFURLEERINANIFERAPOIINARNFINFIURIFZARAY

» . . . . *
» PROGRAM EVALUATOR AND TESTER BEFﬂBT »
L3 - i . *
L FOR SUBROUTINE UNSEIG -
L . o *

AORBALET ARG RAR AR RS RS R UNFARNSI IR EN AR

_SYNTACTIC PROFILE

- TOTAL Humptn‘us SOUACE STATEMENTS 190
~TYPE OF STATERENT T RURBER FERGENT OF TOTAL
_EXECUTABLE SOURCE e ' 82.1
' NONEXEEUTABLE SOURCE R T N |
TORRERT - T j 15.8 —
HONSTANDARD _. _ L ' 5

BRANCH - ' 58 _ N/A
AL ' C— = A
UNFORMATTED 1/0 : o _ n/
" FORMATTED 1/0 - e . ‘Hra
A_ASSERTION DIHEcTIlES R = N7A

-Eﬁ L o e ~  DPERATIONAL PROFILE

_ . TOTAL _EXECUTION_COONT ' 560

“TYPE DF STATEMENT. " NO EXECUTED "PERCENT EXECUTED
EXECUTABLE SUURCE y 2 T . 80.1
BRANCH - _as 00.3

coaL _. . o | 50.0

URFORRATIED 170 — % "100.0

- FORMATTED 1/0 _ -.]- ] : 100.0




.Tw.;mw

s e

2o matie

e

T R ST D R R S A :.—..a—-—:-,-:-_u S e TR A T e T T L L e Ty UM S o - PYar s g s o

PET CRSE 1 DATE 04722776, . PAGE. . &

STRTEMEHT -~
SPECIFIC EXECUTION DATA

-NUMBER- . PROGRANM LIST!NG (LEADIHG N !HDICATES CONVEHS[OH HRHHIHGS) ) - "COUNT.

SUBHBUTIHE CALTEVLA, NHAX DEL  VEC, IJKL,.HI .

e IR T by

1
2 "DIMENSION ALRMAX,NMAX), vECtlJ
3 SIF AMLNELY) GO Tﬂ 2 3 THUE 1 FALSE
4 1 AIZ0.0 r 2 . :
5. CACN, HI=0UN, N +DEL 2
& C STDHE EIGENVALUES I VES
1 VEC{ FIKISACN N 2
) T VEECTJE+1)=R1 2
9 - LIK=1IK42 2
10 - . RETHRN " 2
il 2. B=A(N-1,N-1)+ACN, N} 1
12 JOC=ACN=1,N=1 )#ACH N I~ACN, =1 )xA(H-1,H) i
13 S Ca=ACN-1,N=1 3~ atu N} 1
14 "DISC=CL*C1+4 ,0%A(N, N-i)-n(u-l UL} 1
15 = 1F (DISC,LT.0.) GO -TO 9 _ 1 TRUE . © FALSE
18 4 AI=0.0 1
¥ IF (B.GE.0.) G0 TG T 1 TRUE 1 FALSE
12 R1=0.5%( B~ suBTtnlscll Y o : : .
19 - GO 707 i » .0
. 20 t Ri=0.5%(B+ snRTEDISE:J 1 . .
21 . IFtR1.ME,0.) GO 70 7 1 TRUE 1 FALSE
.22 10_A2=0.0 » o o .
— 23 60 70 11 - iy
2% T B2=C/RI 1
25 il B1=RI+DEL. 1
25 ~ R2=RZ+DEL 1
27 . YEC{ 1JK )=R2 1
- 28 - © YECLIJK+13=AL 1
29 T ¥YEC(IJK+2)=RI 1
a0 YEG{ TIK-+3)=AL. 1
15 GO 7o 8 1-
3Z . 9 RI=0.5x8 = 0
33 Af=—.5» SQRT! aasrnlSc)J * 0
31 Al=RI+DEL » a
35 VEC(1JK }=R1 » o.
3k . VEC{ 1JK+1)=-A¥ » 0
S Y A VECt TJK+2 )=A1 *. 1)
as  VEC(LJK+3)=AT * 0
39 B IIK=1MK+4 1
1Y - BETORN 1
i - -END
i v = r - Ty [ - o — —— . 3 . . K .
— et 3 i T et — Ty




e == T ————
¥ CPET CASE 1 DATE  Ow/28/15. PAOE 7
a:--;t-.n-nsnu‘cacuuuoe‘i_uuva-ﬁ--aibs---
» PROGRAM EVALUATOR AWD TESTER REPORT .
. FOR SUBROUTINE CALCEV .
:#uu;:an..ic..xiaudaas-talllvlstvfalls:
svmn'c PROFILE -
: TOTAL NUMBER OF sﬁuncevﬁrnTénsnrs . 41 :
¥ " TYFE GF STRTEREAT NURBER . - PERCENT OF TOTAL
_EXECUTABLE SOURCE ar_ 90,2 ' -
| NOHEXECUTABLE SOUACE 3 13
-‘;=con_né'u'r " — T S
'Hunsnuﬁann 0 0.9
gL u o B "
TALL | o N/A
UNFORMATTED 170 8 . 71
1 FORMATTED 170 K L w
: 3 ~“ASSERTION DIRECTIVES o T WA
: : | , o . _ Y
, ‘- _ OPERATIONAL PROFILE .
o . T0TAL EXECUTION COUNT ' ~ LR
SRS : ‘ TYPE OF STATEMENT | MO EXECUTED © PEAGENT EXECUTED .
- " EXECUTABLE SOURCE IS - 70.3
| L BRANCH | 6 : 54,5
f taL o _ 00,0
: ' ‘ ) .o o UﬂFﬁRﬂﬂTTtD 170 [ : Lo 160.0
;*J E- DY __FORMATIFD 140 e _ 100.0
N B -

————e—
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FET CASE 1. DATE  04/28/76, .  PAGE 8 3
i STnTEMENT ' - _ - 3
B RUMBER Pnnsnnu LISTIMB (LE&BINB N IMDICATES cnnven510u WARNIHGS) COURT SPECIFIC EXECUTION DATA :
: - :
i SUNROUTINE REALTLA MAax L N SHIFT,C, S) : - - I o
i 2. OIMENSION A{NHAX NNAX),TEY),5(1) - . : : N
: 3 IF (SHIFT.EQ.0.) GO TO 2 o ‘ 7 TRUE 2 FALSE C 8 :
£ L 3 1003 I=L.M — : — ; 5
- 33 ACL D=ACL DsATET . ' 1 '
H b 2 Hzf=) ' : R T : . _
i 7 ooy _I=L.M : : : T ' - 5
: 8 DENON= S0RTLALI, 1:-s2+nt1+! 114421 . 3 S _ TN _ . . o
g 9 . . IF {DENOM.GT,0.) GO 70 . : , : . 18 TRUE . 18 FALSE 0 B ——
N 107 t1 Cerysl.o - ) . - - . L 0 : : T ‘-
d 11 5{1)=0,0 _ ' _ o ' . 0. : : S K
12 G0 70 4 _ S P : ' : . o _ : o : &
i 13 10 ECI)=ACI, 112DEHON : : . - L 18 . . 4
L 1% cSUTI=AL I+, T)/0ENON IR . o id
: 15 ACT, T )=DENON - : . ‘ : S 18
3 16~ 12 I1=1+1 L o P : : ' 18 :
! 17 T B0°35 J=I,N - - L ; ] R j : : 18 . ] - -
18 - F=atld) g L B : : : 33 ' : : 3
; 19 LT, 1 )=AL 141, 11»5(1:+F-nt1) : SR : 33
B 20 RCEH L, TIEACTHT, 0400 T)=F=50 00 & _ - T B 13
i 210 35 CONTINUE S o - ' : ’ 33
: 22 % _CONTINUE ' § _ S . 18 .
23 ¢ TRIAHGULAR MATRIX FDRHED R , o
24 pes J=t,h : R g : " T
25" pes IsL, g ‘ : - a o L L 18 : —
26 - F=all,J1} o o - ‘ ; a3 :
21 LT, d0ZACT, Jo1 19SEINFrCCL) : ' ' a3
28, 6 AtLI, J+l)= A(I J¥1)#CC J3-F5{ 1} - 33
. 29 . ACJ¥1,JI=ACIHT, J+13%5(0) N T S 18
a0 5 ALI41, 341 I5A0S+T, I+ IRCLd ) - ' . . CoL 18
_a1c TRANSFORMATION: COMPLETED - - = LR L L : :
32 .. IF {SHIFT.EQ.0.) HETUHH : o . . T TRUE . 2 FALSE 5
337 7 D09 I=L N . - _ " : 5 _ _ S
3 9 AU, 1)=ALI, 11+su1r1 : 3 : ‘ : ) 18 '
35 8 REIURN . 5
b . END
S
o e o i ) — — ~
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CPET CASE 1 DATE  QW/28776. PADE -

MR . .

AR

AN AN N AB AU R ADIIENSUENII SRS RLGIRE

P . - _ .
» PROGRAM EYALUATOR 'AND TESTER REPORT
2 - - .

»

-

* = FOA SUBROUTINE REALIT o=
»

» . .
EANABRYERIFREREFELESRFARLFISLBARTIRANER

SYNTACTIC PROFILE

TOTAL NUMBER OF SOURCE STATEMENTS - 3k

TYFE BF STATEMENT ) HURBER g FERCENT OF 7T0TAL

EXECUTABLE 'SOURCE o g S 86.1

NONEXECUTABLE SGURCE  ~ = 3 = - = . . 8.3

CONMENT . 2 5.6

NONSTANDARD L 8 - . 0.0

BRANCH - DU r N/A

TALL T : 0 ' ~ H/A

UNFORMATTED 170 - | . L N/

FORMATTED 170 . e /A

ASSERTION DIHEQTIYES - [ ' S N/A

G

i

OPERATIONAL PROFILE

N
£

TOTAL EXECUTION COUNT . s15_

TYPE OF STATEMENT  ND EXECUTED - PERCENT EXECUTED

EXECUTABLE SQURCE = T 28 N ‘ 5.3

|KIrivoe woga & |
ST aDV [TVN

BAANGH 5 : 4 AN M. : : i ' :

eAL . o 100.0

UXFORMATTED 1/0° o v - 1uo.d

FORMATTER 170 . g _ 1000

]

=6

R T ST TR SRt




04728776,

DATE

PET CASE

STATEMENT
‘NUMBER

SPECIFIC EXECUTION DATA

PROGAAM LISTING (LEADING. N INDICATES CONVERS 10K HAAHIKGS )

I T e Ty A

1. SUBROUTINE COMPITCA, unn: LN, nno slgnnp
2 DIMENSION A{NMAX,NAAX) : —
3 c HOUSEHOLDEA TYPE MATRICES USED INSTEAD OF HUTGTIUHE{SEE FAANC1S Pana:
» M=t=1 = ¢ :
K pe -l Ist,M . » )
- % - IFCI.NE.L) G0 TO . 3 » -0
7 2 5:~ntL LIstAct LI=SIGMAI+AIL L+} JsALL+1, L J+RHD - o
£ BZsAlL+),Lis(AlL, L)+A0L+], L+I)-5!GNR’ » ) ;
LI -;ns-n:L*l L)!AIL*z L+t * 0 .
.10 - AtL+2, Ll=0 0 - ) » 0 e
11 GO 70 & . » [ :
12 3 di=all,I=1) . » i
13 - BR=ACTe1, I-13) - - 0
14 If (1.EQ.M) GO 70 5 . )
15 4 BI=At1+2,1~1) » 0
1% GO 7B & . . 0
17 5 B3=0,0 S * 0 :
18 - 6 D= SQHT(al»bl*len°+53053) ¥ 0 e
1% 1F {B1.6E.0.) Gn T0 8 - % 0 :
20 7 0=-D » [} !
21 8 IF {(D.E9.0.) 80 TO 1 . 0 :
22 § Cl=B2/{D+B1) » )
23 ~ C2=B3A OB ™ 0
b LN . E=2.041. o+c1~cl+ca¥c2) » o
25 00 10 X=I,H - » 0
2& —IF (1.EQ.M3 GO 7D 12 . 0
© 2T 1L G=E=(AL I, K +Cl=AL I+1, x)+czaa¢x+z K1) = 0.
28 ALl K= n(l X 1=G . 0
27 _n(1+1,x1-acr+1 X)-C1+6 » 0
30 L ACTHZ,RI=ACT2, x)-czas » .8
a1 G0 TO 10 M 0
EFY 12 GSE#CACI, K CIspA(I+], x:: - [}
33 CALILK)= A!I K3-6 o 0 .
34 .‘nn+z xaﬂann X)-012G » 0
35 10 CONTINUE * [
LI . IF. ¢1.EQ,L) GO 70O .34 e 0
ar 13 Atl,1-1)==h - .0
as ACI¥1, I-1)=0.0 - 0
19 IF ¢1.80.8) GO TO 14 * 0
N0 .. 15 ACU1+2,1-1)=0,0 _ ¥ 0
4] € ROW OFERATION COMPLETED - R
¥2 15 J=1+2 : ™ o
H3 - iIF (J.LE. H)Gﬂ 70 47 » 1}
LTy 16 J=N - . ™ 0
45 . 17.p0 18 k=L, ¥y . 0
LI " IF C1.EQ.M) GD_TO 20 ¥ g
HT - 19 G=E={ALK, F)+CI*ATK, I+1 )+C2=45(X, I+2J) - K}
4B AKX, 1= A(K 1)=§ ‘ * .Q
49 ALK, T21)ZACK 131)=0146 e s > 0 e
50 atx, 142 )2A0K, 1+2 )-C246 » [}
-3 GO -TO 18 . : » o
52. 20 GoFafatK 1)+C10A1K 1+13) x 0
53 .- ALK, TISALK, 1)-6 » 0
L2 ALK, T+l )= A(K £+1)-01-e » g
55 18 CONTINUE = . * 0
» 0

54 e 8 L o o . A a . : o




(PET CASE ' o . - . _ ‘ PATE  ON/28/Th.

: STRTENEHT
- HUMBER- FﬂDBﬂRH LlSTINﬁ (LEHB!HB N IHD!CATES BDHVEHS]OH HﬁHHIHBS)

_IF tJ.GT.N) GO 10 l
21 G“Et?!*ﬁ(]+3 T2
AL, 1 == : :
ALTI+3, I+ 1--(:1- .
TACLEY, 142:)=A0 143, 142 )=C200
: CGLUMH OPERATION cunPLETED
1 CONTINUE.
“RETURN -
" END




2
&
K
.

DR vt Tamd ST T i 4ok T el S T LR, AT g B 4, S R o i T s SR AT S Sl A BT 3 7 A B LA e el PO IR R e K B e 4R T Ty R TTE <y P M el AT T e S amw . ol Irars g ) 00w

PET GASE ) DATE  O%/28/76.

PAGE

12

ARARNNINSLRACARRE SN BNAIBRGNSRESURRENESY

* PROGRAM EVALUATOR AND TESTER PEPORT
-

. FOR SUBBOUTINE COmPIT

5
»
-
.
» E ]
-

SADAENSUSESVBNGIRERN N USRS BRI IR AIRE NS

SYHTACTIL Pﬂﬂ#lLE

TOTAL NUMBER OF SOURCE STATEMENTS : 65

TYPE OF STATEMENT NUMBER PERCENT OF TOTaL

EXECUTABLE SOURCE 39 . 90.8.

NONEXECUTABLE SOURCE ' k] S

TORMENT _ 3 : .6
: NONSTANOARD .~ ) : 0.0
: BRANCH : o 24 NIA

CALL T _ s T niA

UNFORMATTED_1/0 o 0 ' WA

FORMATTED 1/0 o . _ NIA

RSSEATION DIAECTIVES T ' HIA

kd

i TH[S'#HBRUUTINE-WAS NOT EXECUTER
| E H . ; - P , , N . L
ﬂ . —— — ——— —— ————— . -u-_-.-f * v (3 ——



-PET CASE -~ 1 : . . DATE. 0472877k, PAGE 13
STATEMENT. ' S o - _ _ : . - »
NUMBER - FROGRAM LISTING (LEADING N IHDICATES COMVERSION WARNIAGS) COUNT SPECIFIC EXECUTION DATA
L SUBHOUTINE AVECCA  NMAX, INT, LY, SHMALL N NUM EIGVEC MVEC THTER ¥ —_—
2. DIMENSION ACHMAX,NMAX Y, IRTERC1),Y(1), INTUL), EIGYECCHMAX, NNAX) - .
A - Dol I=i N ) o . ]
4 1 AcT, 1)=ACT, 1)-C1 ' - R AT
] D02 I=2,N . e B " o - i .
'y IFT ABSCALI=1,1-13).6E. ABSCAC},T-111)G0 70 4 o AR 12 TRUE & FALSE 5
7 3 _INTERCII=1 o & :
CHE T J=1=1 - o T . . - & '
. - DOS K=J,B ‘ _ _ : o & ——
10 - - B=AtI=1},K) . : : : N 18 - :
11 —ACI-1,K)=ALI,K) _ n - : . . . 18
12: B AT, R )=B o _ E . - : 18
13 G0 _T0 & o ; : 4
1% % INTER( 1)=1-1 - "6 i
15 . & IF. (AU1,1-1).EQ.0,) 60 TD 2 ' _ o 12 TRUE - 0 FALSE 12
: 16 - C==ALI,1=13/AL31-1,1~1). ‘ _ : = - _ 12 :
‘ : i7 — A(l, I-1)=C - : : ' -_ 12 ' ——
| ' S 18 DO & K=Y, N - ‘ _ _ 12 : :
P e 19 8 ALY, X)=ACI, KM+CaACLI~1 X . 24
" - 7TZ0 7 CONTINUE. e ! ; v i 2
‘ . @ 2k £ -~ NRIANGULAR MATRIX FURMED : ‘ .
| - - 22 DO I=1,N L : » A . :
| s 23 TIFC ABSCACT,1)).6E.SHALLIGO 10 9 16 TRUE 16 FALSE -0
i . . 25 10 AT, D)=SMALL o | Ny : . o .
I : _ 25 g CONTINUE - . : : i I
| o B 26 C NOAMALISEDR ((EIGENYEGTOR)) OF HESSEMBURG MATAI1X OBTAINED FOR HHS = 1 , ‘
i i 21 no: 5555 1=1,N . . . — : . L]
__ 28 5555 wi1l)=1.0 . . - . 5 16
29 "~ DO BBEB JJJJ=1,4 - : - %
30 TTTT YONISYOH I/ACH,M) T _ . S 16
a1 CBEYIN} ‘ : : ' 15
3z o1l 12,4 - _ . T 16 -
31 E=0.0 ‘ _ - - 48 . —
ko H=N+1-3 _ ' - : i L : . X8
35 beiz J=g,1 o - _ ‘ o [T
56 - L=N+I-1 S L : ' o ) 25
37 - 12 ESE4+Y(L IwA(H,L ' ' L : 95
38 . Y(RI=CYUMI=ENACA, MY _ - ” . 438 ‘ -
39° . IFU ABS{B).GE. ABSTY(M})IGE TD 11 N . - o 48 TAUE 20 FALSE 28
40 13 _8=Y(N) o - o . . . 28 : :
BETE 11 CONTINUE o : i %8 -
4z - . pois I=1,N ®) 15
: : o 43 14 ¥(ll=¥01y/8 = gcj) &8 - :
- L TR FFOJIJILEQ. 4GS TO 6666 y q"sf 16 TRUE % FALSE 12
R 45 pois =24 S L0 , 12
#é ~_IF CINTERLTD.NE. L) GO.T0 15 53 £§7 : 36 _TRUE 18 FALSE 18
4. 16 B=¥ 1) : - : g: 18 o :
48 Y)Y 1-1) _ o 18 o ' g ..
NG . ¥ii-1 =8 . ; Lo e gy B 18 ) : - . i
50 15 YOI)=YCIIWACT, I=19%¥(1=1) o e 36
. o _ . : ﬁ 12
fare)

51 8888 CONTINUE:

Al
ST

_—




“PET CASE

STaTEMEHT

Pﬁﬂéﬂnﬂ LIST!HG (LEHD]HG N !ND]CHTES CUNVEHSION WARNINGS)

'SPECIFIC EXECUTION DATA

78

END

NUMBER
52 c exszavecron CF Hssssﬁnune M&Iﬁl!_EBTAtNEQ;Lﬂﬂl_ﬁﬂﬂﬂﬁL'ZED’
53 6666 M=N~1 _ _ _ [}
54 o021 1=2,A 5
55 S JENe1=1 2
£h. L=J+) 3
5T - D020 K=L, M 8
58 20 YOR)I=YUKI-Y{Ii®ALK, J=-1). 12
T 59, LL=INT(H=Y} . . L]
60 IF LJ,EQ.LL) GO TO 21 B TRUE 4 FALSE
41 19 8=v¥(d) . 5 .
62 T ¥CJISYILL ] L]
53 - Y(LLI=8 L]
64. . 21 CONTINUE [
55 C UNNORMALJZED EIGENVECTOR OF ORIGINMAL MATRIX OBTAINED
&6 80,0 L
67 . D022 1=1, . . . 4 . .
&8 1F{ HBS(B) GE., ABS(Y(171G0 10 22 16 TRUE 6 FALSE
69 . 23 B=¥{1) ; : 5
70 22 CONTINUVE 16
71 Do2% I=1,H L
12 24 ?(l}'?(lb!ﬂ 16
73 ¢ 'NORMAL IZED EIGENVECTOR 051n1usn
T4 C PUT ¥(1) (REAL EIGENVECTOR) IN Exsvscrtuunorsv,xa
15 DO 10D ‘I=1,N . )
76 100 EIGYEC! mm IJ*V(I) .18
T7 RETURAN [l
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PET CASE’ 1

L Ay TR P (P ORALA ST B M TR O L i WP e 2 T T e b R A - e T R G T AL e R

OATE 04 /28774, PAGE 13

Ao r s ey

e e L e L e g R T S i ek e ooy SN

‘»".l“'l"‘ll-t‘l.b‘.ﬂ"‘l‘.'ll"lli-“-

. PROGRAN EVALUATOR AND TESTER REPDAT :
: FOR SUBROUTINE RVEC _ :
ERANSEBESSIRABANENPERANA R TSNS SRR B LB RS
S?NTACTld PROFILE
TOTAL NOMBER OF SODURCE STATEMENTS 78 .
TYPE OF STRTEﬂEﬁT . NUMBEH PERCENT DF TOTAL
EXECUTABLE SQURCE 89 88.5
NONEXECUTABLE SOURCE 3 3.8
CORRENT ' —% 7.7
NONSTANDARD 0 _ 0.0
| - BRANCH 17 _ N/A )
- " GALL o NIA
UNFORMATTED 170 n HIA : T
FURMATTED 170 ; 0 HIR
RSSERTION DIFECTIVES g A
—
_ OPERATIONAL FROFILE
TOTAL EXECUTION CDUNT 1238
" TYPE OF STATEMENT | NO EXECUTED PERCENT EXECUTED .
EXECUTABLE SOURCE &8 8.6
BRANCH 15 . 88,2
caLL o _ 100.0
UNFORMATTED 170 o 160.0 L
FORMATTED (/0 . 9 165.0




'PET CASE

DATE

Q4 728776.

STATEMENT

NUMBER Pnosnm LISTING <LEnans N INDICATES CONVEASION unnﬁmus: SPECIFIC EXECUTION OATA
-SUBROUTIHE TH"ECWMM#_LWMC INTER,
2 ~1Y,2,83
DINENSION ACNMAX, EMAX), INTERC1D, Y{1), 201}, umu BUNHAN,NNAX ),
Y 1EIGVECLNNAX, NMAX) -
5 D050 I=1,N - 0
) Dos0 .!=t,n . 0
7 50 BC1,33=0.0 . 0
8 “g01 I=1,H - 0
] AT, 1=Aatl, 1)-C1 » 0
10 1 B(I,I3=BCI,1)-AMD » 0
11 Doz 1=2,H » o
12 ZA( [=1, 1=1 3nAt I=1, I=1 )4BL I~1, I=1}#B{ I~1,1~1) . 0
13. _D=ACl, [-1)%A01, I~} 34801, 1128801, 1=1) . 0
1% IF (C.GE.D? GO 70 *» - 0
15 3 INTERCI)=] . 0
18 G=C » 0
17 C=D » 0
18 n=g - 0
19 J=1=1 * g
20 D05 X=J,M » [
21 - G=ACT~1,R) » L
22 AL I-1,K)I=AC1, K] . 0
~23 AUT,K =6 » [
2% G=B(1-1,K? * 0
25 BC1-1,K1=BLI,K) - 0
26 5 B(1,KJ)%6 - » 0
27 G0 TO & » 0
28 4 INTERC1I=1-1 » 0
29 & IF (D.E0.0.? G0 70 2 * [
a0 7 G=A(I,1-23 - 0
-3t ALT,1=1)=—tGxACI~1, 1= )4B0 T, T=1 J¥BCI~1,1~1 3370 » o
3z BUT, I=1)=~{B(I,I-11»A{1I-1,I-13-G#B(I-1,1-11)/C * [
n nos ¥=I,N * g
L] ACT, K IZAUL, KI+ACT, I=1 AL I=1, K )=BL T, I=1 J2BC I=1 K ) Y )]
1 B BCI,K)=BCI,KI*B(T, I-L)#aCI-1,E )+ACI,1-1)*B(I~1,X) Y 0
% 2 CONTINUE . * 0
3t ¢ TRIANGULAR FATHIX FORMED
KT 209 I=1,N * o
39 T=AtI, Ih-M! I)+BLIT, nunu 1y » o
Ll IF (C.GE.SHALL) GO TO % : * 0
1 ACT, T3= SGRTCSNALL) * [}
X $] 8(1,1)=0.0 . * ¢
_43 5 CONTINUE x o
Xy D0 1111 I=1,4 * o
EEH ¥(1=1.0 » 0
A6 _F111 ZL1)=0.0 » D
. 7 T 00 88B8 JJJ=1,% » )
. 1] C=ACH N 1rALH, H)+B€N NIvBIH,N) * 0
. k) B=YIN) x g
: 50 YONDI=(GA(N, N I+Z{N*B(N,NI)/C * 0
2 51 ZEN IS ZENI»ALN, N )-G+BIN, ® 1 )/C » 0
e 52 DOVT 1=2. 8 = g
@_ ‘ 53 Ex=0.0 . s 0
. 1] F=0.0 * ¢
m i 55 HoN+] -1 » 0
"k 5% 0018 I=2,§ » 0

e



L=

/
PET CASE
_STATEMENT B _ .
NUMBER . PROGRAM LISTING (LEADING # 1MDICATES COMVEASION WARHINGS) COuNT
. 5T LeN+i=) . . 0
758 E=E+¥IL 1%L, L )=Z(L J3B(M, L) M 0
549 18 F=F+Y(L IsB{M, L +2{L TeATA, L) » ]
- 60 CR=ATN, MIsALD M )+BIM MishiM M) » 0
81 G=¥(M) - A - i)
&2 FOM)=C(O=E )sATM, M 1+ ZOM I-F J2BLA, M 1I/D » 0
R E 17 ZtMI={(Z(M)~F YeATA M I-{ G=EI¥B(H, M) I/0 ® [
64 E=0.0 i E . . 0
5 D051 -I=1,H . K 0
b4 FYUT)yeY0id2¢138201) » D
&7~ IF VE.CE.FJ GD T0 51 ¥ o
68 52 E=F ' . . » [
&9 L=1 » 1)
76 51 CORTINUE 'y [
71 AISYCLY » 0
12 AZ=Z(L)y » 0
) Do14 I=1,N" » ]
T4 J8=Ve1y o » 0
73 YOI I=tBaAI+Z{ TI¥A2 V/E . 0
76 - 14 Z{1I=(ZC1 I#A1-GAZI/E ) 0
T7 CAFUJSI.EQ.N D GO TO 6566 & [
78 DOIS I=2. M - . » 0.
79 IF {INTER(IJ.NE.1) GO F0 30 ¥ 0
30 16 G=v(1) w . 0
81 S ¥CII=¥E=1) » 0
B2 N(1I=1)=6 > o
B2 - G=ZILY a 0.
a4 2(1)=Z¢1-11 % o
F13 Z(1-1)=G _ : : - * 0
8t 30 YOIIEYOIHALT, I-1)a¥0I~1)-B( 1, I~1 )nZt 1-1) . & 0
87 15 ZCII=ZOI)4B0E 1~ dwp¢ I-1)+ALT [~1dxZr1=1) . 0
.88 BE8H CONTINUE - o - 0 P
89  EIGENVECTOR. OF HESSENBURG MATHIYX OBTAINED . _ :
90  &t666 MsH=1" - : : x 0
BCH 0021 1=2,M ) 0
92 J=N+1-1 : @ ]
93 =J+1 Lo » 1)
9 DDZO K=L,N e o » 0
95 VIR I=YIE =YL JIeALE, J=1 J+2C T IBCK, I-1) :i 0 _
96 20 Z{KISZCR)-ZJINALK, J=1 J=¥( T IwBLK, S~1 ) » R e
EX] LL=INT(A=T) T _ P 0
99 IF tJ.EQ.LL) GO TO 2 ,%5 ) . 0
" 99 19 G=¥e )} : . & . 0
100 YOJI=V(LLY, oy » "0
101 Y(LL }=6 OE:., ¥ o
102 G=2¢J) : f? = N 9
103 CZUAI=ZILLY EE: * 0
198 CZtiid=6 O : - 0 e
105 21 CONTINUE - . o ot = (]
106 UNNORMAL IZED EIGENYECTOR OBTAINED -.1é5vﬂ= :
107 E=0.0 o : : % 53 - - o
108 0022 I=1,M° iy s 'y
109 © FEYCLIRYOLI+R0] 2L %) g ey » o
110 " IF (E.GE.F) £8 F5 22 : & ® o
11 23 E=F : » 0
112 v 0 -




. ;_, P TR Y T T v.;_... B ;_.a;_ngw;*..-—_.,u»,ﬁ-p L Lt e G e, e ek, 4P S Rd o n e —ra‘mm % = 3 T »-n-&,. B T e e e gt oz
i i FET cgsg 1 . : ) i OATE - 09/728/76. PAGE 18

v snvameut ' :

{{©  NUMBER  PROGRAM LISTING n_snnwr; H INDICATES cuuwensznn unnhwus; COUNT SPECIFIC EXECUTION DATA
: N 113 22 _COMTINUE L 0
| 3 YT Al=YiL) . D
i 118 . R23ZiL) ® 0
J% A 116 _Doz4 1=1,4 L o
! g T "~ GEYCT) Py 0
g 119 YUTIT(GANI#ZUT I9R2)/E . o
; 3 119 - 24" 2t 1=t 2 LIsA1=GaAR]/E » 0
i : 120 € NORMALIZED EIGENVECTOR OBTAIHED '
: S121 C PUT ¥CI) (REAL PART) IN EIGVECT(NUMOFEY, n B
; 122 00 100 1=1,M L o
; : 7123 100 EIGVEC(HUR,1)= v:n * 0
: 129 KUF=HUM+} s o
5 125 € PUT 2¢1) (COMPLEX PART) IN EISVECT(NUNOFEV, n :
: B 126 ao 101 i=1,H _ - 0

127 . 1ol EIGVEC(HUN, IJ~Z(!J : - o

B 128 RETURN : = g

129 “END - :

S e B T : L o S N
——h ﬂ — . e A [ — 11""“"‘“‘ » ! Y ‘L : : -——
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PET CASE - 1 DATE  O%/28776. PAGE 19
“‘Ial!‘ll‘"'!lﬂ‘.ﬂ'#l‘l‘llﬂ-"Illlllill
: PROGRAM EVALUATOR RHD TESTER REPGAT . ' _ .
s ToW SUBRGUTINE THVEG : X o
:alvi;hu:ssqsaan'm‘ﬁu--.unul-uuuaco-: .
_ __SYNTACTIC PROFILE
E " TOTAL HUMBER OF SOURCE STATEMENTS 127
~TYPE OF STATEMERT " NUBER PERCENT OF TOTAL
i EXECUTABLE SOURCE s 118 . __92.% ‘ :
' " NONEXECUTABLE SOURCE : 3 ' : ax ‘ ' : '
'.connsm . ~% TS B ) . |
'.u_nnsmnnan’n . 0 0.0
_-BRANCH . : Y ' B o
L S — o ~HA
_UNFORMATTED_I1/0 - 0 N/
'FORMATTED 170 ; _ ‘o - S H/A
“RSSERTION BIAESTIVES % WA . ' :
THIS SUBROUTINE WAS NOT EXECUTED
; I Enteaad

ot
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PET CASE 1 DATE  O4/28/76. . PAGE 20

NI EEI NN NSNS ERNAS SR BRI EARRNNB IS

-
PROGRAM EVALUATOR AND TESTER REPORT

LR LK B

.

: »

FOR PRAGRAM UKSE1G ..
: »

»

SABEEIEUSIGURRASRUSINNISANNINRKANERIANIS

SYNTACTIC PROFILE

_ _TOTAL NUMBER OF SOURCE STATEMENTS ' 537
~—PE OF STRTERENT “RURBER ~FERCENT OF TOTAL

'EXECUTABLE SOURCE - 70 o 8T.5

NONEXECUTABLE SOURCE. e a8

“COAMERT ' T ‘ : 8.9

_NONSTANDARD ' 1 . .2

BRANCH - B L . R/N .

TALL v N g : (7]
UNFORMATTED 17D S y NN
FORMATTED 1/6 e H/A

PSSERTION DIRECTIVES. ) ) H7A

OPERATIONAL PROFILE

TOTAL EXECUTION COUNT . 2347 -

TYPE OF STATEMENT " NO' EXECUTED | 'PERCENT EXECUTED
~EXECUTABLE SOURCE CTT - 52.5}

'5nhncﬁ>> : © b1 Ty

ALl » B - . 50.0

URFORRATTER 178 0 10,0

EQRAATTED 170 I 100.90.
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PET CASE . )

DATE Ons28/776.

ARAYBNAN NN LRI DAL IR GRSV FSREER NSNS

» N

» PROGHAM EVALUATOR AND TESTER REPORT »

» - .

» SUBROUTINE GPEAATIONAL SURMARY &

» } : .

’""".l"'ﬂ-“"."-‘l‘¥.‘Il'."‘."-"‘.

SUBROUTINE . NO OF PERCENT . NO OF PERCENT . NO OF PERCENT.
NAME _ STATEMENTS. EXECUTED caLLs EXECYTED __BRANCHES EXECUTED
: EXECUTED EXECUTED EXECUTED

UNSETS 125 80,1 5 “%0.0 35 55,3
CALCEY 26 70,3 0 100.0 & 5.5
REALIT 28 - .90,3 [+] 100.0 . 5 T1.8
RVEC 8 984 v 106.0 TS TR
"PROGRAN BTT A 52,6 ] 50.0 Y 5.5

TORPIT
IMVEE

SUBROUTINES NOT EXECUTED
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PET_CﬂSE‘ 1

OATE Q4 /28/76. . PRGE 22

o R T At RN R b TR it P Sy B et TR g £ L T |~ ¥ L0 T e KRG B ey S A g M, 5 T AR (e ar P L Th o g A B R e 47 %4y T o P e T s A it T L T T e e

I ERSARARSUAASSINUAVRNSENINRUNEERSRIRURNS

B : : »
: » PROGRAM EVALUATOR AND TESTER REPORT #
. .. : . *
‘ . SUBROUTINE EXECUTION SUMMARY  #
B . . : »
NRRESUEERISDEELSSRAT RS NAR NIRRT SRR
SUBROUTINE NUMBER ~, - TOTAL TOTAL . . PERCENT OF TOTAL PERCENT. OF TOTAL PERCENT OF
: NAME . TIMES EXECUTION cALL . TO0TAal ARANCH TOTAL 140 T07AL
: " ENTERED COUNT COONT EXECUTIONS COUNT EXECUTIONS COUNT EXECUTIONS
: UNSEIE 1 550 ™ 2.50. - 5T 21.61 o 0.00
: CALCEY 3 M o 0.00 7 20.5% 0 0.00
REALIT .~ T 515 _ 0 0.00 . 32 6.21 o 0.00
E RVEC g 1236 o 0.00 - 176 13.73 0 .00
‘ ) ) ! ) B : .
H i i L i ! P o ‘ ' : ,
= R - L ! %

e
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; ; = == - - e - i s ey , . . ; . . .
L R e ._7,2 FO—| [TV i i 5 . L T
s R S T T A T W PO A e o s e o oy e T AT IR Y br.ﬁqa‘sap:a- D R e g g e e g T P L raser Y7y - S — -
DATE 0%/728/76. " PAGE 23

PET CASE 1

e

I"“G"’Dﬂﬂn‘ﬁ.‘ﬂl‘ba!!ﬂ.ﬂ.l“l.'l'l'l'.ﬂl‘.

PROGAAM EVALUNTOR AND TESTER. REPORT

hd
] .
L] ; =
# 7 CSUBROUTINE TIMING SUMMARY »
» L
» L]

EPIGURRNIR DA RN IE NN R AR S TR LTSNS

' TOTAL EXECUTION TIME 7O THIS CASS

,013 SEC

¥OTAL TIME IN POSTPROCESSOR

1.260 SEC

e e o
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: AGBREVIATIONS USED IN ThE FORTRAN VERIEJER SYMBOL-TABLES.FOLLOMING-THE-RROGRAH- UNIT-LISTINOS T
L YIYPE KEV .. . USLAGE KEY ATIRIOUTE KEY.
. © COLUMN 1. ‘COLUMAS 3 AND ‘2,  coluMy 1)
3 E EXPLICITLY TYPED  FA ARITHMETICaSTATEMENTwFUNGTION ARGUMENT  © - In Comow | —
| COLUN 2. ... FN_ FLNCTION - ooLUNN- 2, _
- I INTEGER E - EXTERNALIFUNGTION OF SUBROUTINE) E IN AN EQUIVALENGE STATEHENT
RomEAL a1 assiowed coto vamtaBte T melww s
D' pOUBLE P3ECISION. . IF . INTRINSIC. EUNCTION A DUEHY- ARGUHENT
- C COMPLEX- SN SLEROUTIAE cotuMy 4,
L LoGles, V. VARIABLE T s value SET BY PROGRAM UNIT.
B MO WQULEAITM e COLUHNS 5-AND 6, ‘
- ‘ ' B . SCALAR .
5 : U7 A% ARRAY WITH X RIMENSIONS
O » - - - - T e T
e : '751:%
. & e e )
- SE
i {UZL: . o S ; B L o ‘
& R | TR | S - e
At
e
& _
. e
E




FoR

*tgbnmaé n

L]

Ex B

TRkN vERlFth LlSTIhG OF.. IHE,ERDﬂRAM UNIT n4115415 157 46,34 . i

L "c FOR DESGRIPTION OF METHOR us&nvlh__'[hmmamm_sa&*s_mgﬁuL

C TRA*SFORNATIQN:* B8Y FRANGCIS, CCHMELTER JOLRNAL, vCL, 4 PP, 2651332
C STARY WEHE 70 PRODUCE UEPER RESSEABERG MAYRIX
_ DIMENSTON At10,1G) VEC{B)) EIGVECI4.4):
» TIFENSION leﬂ);B(iU.iO);BE{iﬁ:iO}
o DATA A o 1,5, a 1,9,3,2,640,0,2,8,3.9,0, 7,e 1 euo 0,
.z . 213 :U ﬁxl aaé*g Dx9;94ﬁ4abl+1 A

lhTtiﬁ).CG(iUJ:SStia! e

HISSING DEGL&nAToRS gn DATA-ITEMS . . :
IULERAL PUNCTUATION N nATA STHY
4 - NMAY ¥ 1D
5 o NN x4
& .o ... NVEC x4 :
7 S NaxN o —
B T RENeR _ _ _ R e
9 H01a%14K
hE I L KLz gl
- 14 ‘ ARz v
AR L. .~ GREATe. AHS!A{Ki;J)}
13 RO HAXzK1
15 L ERET - o s e e - i _
15 Ags ABStAtI Jiy ’
16- L IF (GREAT,QE, AB) GD o 2
17 S 3 GREAT=4R . . o
18 » MAYE] "
192 2 CoNTINUE
i e 1erl) GlvEs [NrURMATIDN ABOUT IhTERGHANGFS . o o — - e
20 c INTodyTmAY
Py f P (AKX, EN. Ki) ao T 5 R
2 4 J06L”J| e
.23 . - EB= A(Ki»L} I
P4 AR L) 2 AMAX, L) ,
25 B ALMAX LB - ; . o S AP - e e
26 “ o DDTLEL N
27 s EBrALKLY : o
PR - Lo ALK AL HAKY
29 . 7 A{L,%AXy=E h
. ¢ . -INTFRCHauae DONE
30 5 DnBITR2, N e m e - . e
31 : YEoghLl,ay,e0,8,) G T0 8 :
32 : Ai!.d)-ahtt J)/Atkl;d)
K] - »clluauigu .
34 SR S LY § “)-All;"!thI;J!nAtﬂiuP) e -
15 B CUthNUF
: C .. _LEFT HULT, nONE R L . R
‘XA R e 2000 HnH?nN
a7 . IF (ALY, 43,700,041 Gn TQ 20¢D -
38 L 1p D0 2901 imi,N - IOt SO S s — R —
%9 - 2O0) A:1,hl):Atl,Ki)nAGI.MltAtH;J: : ; :
ap 'acuo CanTlave ' E e
AL 1 OBATINURE Liii e - e _ _ S . e
oot BE IV} CURNEL DO : Yo R

c HEs:nNEuRG MATRIX NON F\RMED ﬁc ﬁ‘!ad!. HULT!PLIEPS STDRED HITH 11




W
m

)

T

. 5:56 TS|
3VAL £ oF | Q“LEFTED

La e : .
e -_‘Tﬂ':-, ._f“u“‘J pe—— e fe—— e P : "

*533 C=C+ AB%(A(I:N))

35 CSxCSv ABS(ALKLS KAIYY

JWITIALTZE FOR NETERMINING SUBSFCLENT SkIFTS

RE~Ea7ER AFTER REALIT DR COMPIT SUBPOITINES . CALLED.
SELECT FIRST (P7ERD}) SUBnDIAGCNAL ELEMENT. FROM BATTOM
) hl L \

L FRry g sl RNy [ . : LT o I3 1

30 168 GxiyM
“105 DtlJJ}“A(IQJ}

PUT. 1PPRQPR1$TE ZERDS_dPEBE_HULIlFLlEQS hEEE STORED
B0 106 JadaN .

- LElR2 ‘
'.Dﬂvlﬁé~J:i}i

106 A(l,Ji%0.D
Bilzned
00 e e e o
CsC,0
PLERIESRREY
R=Rw ABstAti.r::

ikt r———— i ——ra mnn  = etimms ek as g

D0341=2,N
QeSO
C5=0,0.
Lzl-i
Bo3sdak.y

fus RS+ ABS!A!!:J)}
‘la-‘i'J :
Kilzking

¥ (RS,LE R} GG TU 38
- 37 A=5g

36 IF (TS LE, cy so Yo 34
44 L=Cse
34 ”"\TINUE

Tax=1 :
IF (3,6e,0) Go 70 54
DEL'ﬁ is. CRITERIQN FOR.STGEPLHE.Lh-ltsnéTlnM

53 g’h atl ﬁr"li

PEL 15 aRBITRARY SHIFT

SFLzR/L7,1829
30 70.153 :

- B4 DELTASCed,0F=1d

CEL=0/17.4829 e

JELTA - CavpuTED .
PRODUCE AmPY, ITERATE OH THIS T0 EREAK UP ElGEhUALUES OF "EQUAL ”DDULUS
153 90 107 =1,k

407 AL, 1= &‘Ial’wDEL
=55 IF (N,NE.1) GD To 48
. BURAZYUTINE TALTEY GALGULATES EJQENMALUEE_DE_ixiwﬂagzxa_ﬂiiﬂIGER

PI 15 aDDED WACe N CAL
47 CatL CALGEVfA.MHAX.BELaVEC|! KaNyio
G2 70 76 _

43 -IF (4,NE,2) su 70 88 .
49 CaLL CAzr=u¢A WHAX;GELJVEG.! ¥ iN22)
‘a0 0 74

-

1] rﬂa~gF0«uAT:ml ST RYs HERE

‘BY AR$2Q,0
Aq3=0,°
474827, C

56 152,
-:I:\*E.
HL A85¢Atv?x w?!-is).LT uEL1A:no 10 57

57 1F  fi,NE,NY 0. Tp B9

58 LaL:-CAncEvtA.H“AXnDEL;VEFrI K Ny 1)

Y A 9% Iy

e wr A

[



S

98

9%

lop- -
102
103 .
104 .
05
ino-

107

lng -
Ang-

li0

112
113 -
114
145.

116
117
118
119

170
124 -
192" .
123
124

125

L1248
127
128

129

130
C13%

132

133
134

13y

a6
137

izg
139
149"
144
142
143

444
145

148

147

ias

149

S50

152

arw

87 .

¢ RODTS OF 242 HATRlX FOUND

¢ 2 15 CoMPLEX PART OF EIGENVALLE

Ll el ] NESTT Ou U -1

+FLF
60 CALL cALCEva.HHAx DELrVEC:lJK.NnE!
N:N 2
: 10 55 - : :
Y DETERHIME EIGE?UALUCS nP 2x2’ MATﬁIx mr ROW & & A{fnd Nui) AtNmiiny : T
c _ - ROH 2 & AtN.N=1) AlNaN) :

C AND BASE SHIFY. oN THESE.

CFE BzAgiwl, NeLlywAlh,N)
C=A{Nwl, Nni\*A(N NIwA(N, Ne1duh(Nni,NY.
01=A(N-1 Nul)=AlN, N} '
DISCECLarivd DwALN o nd I 2A AN INY .
IF (D1Sg.GE, 0 )60 Yo 63

62 Ri .58 e
T 2—.5* SORT{ ABS(DISCYY .
o ANUMz{R1~ AR}):(R1-AH3)*¢RE-AR4JltnznAH4)
. DENAM=ARJe a3 +ARA%ARA
- IF {DENaw,NE,D, ) GO T 200
204 RHQa9,0-
. S1GMARDG, 0

Go T3 2043
RHO=C
SIGMASS.
AR3xR1
AR4zRZ

200
203

o oL GUHPITLA.NHAXLLzﬂiﬁHQJSIﬁﬂll_

a3 IF tB GF 0.3 80 T9 65

64 Ryz,Se(Be SRT(DISC))

GO TO 46 _

65 Riz, ¥[8+ SAATINISO)
IF {R4(NE. . ) EQ TO 86

B3 R2=0,0 -
- GO TO B4
b6 R2=0/R1

B4 IF{ ABS(AIN, N)ﬂﬁlinﬁE- AUS!A!h h)sﬂE}lGD TD &8
67 ARZ2zR1

GO TO 6o
- &8 ARPZ=xR2
69 IF (ARL ,NE.DP,) Gn Yo 71
72 SHIFTA0,0
- GO TD 73
71 SHIFTRAR? L
74 ARIwARE ‘
© CALL REALITIA.NHAX:L.N:SHIFT cc.ss,
Go 10 6% - .
C. ARE VECTORS NEERBED
76 IF (NVEg,ED,0) B0 T 500

C INVERSE iTEaATinN 15 YSEn. Foﬂ_glqENyEnggs
550 SMALLauEiTksi BFpsu
NiM el - .
Jl=d _
' NuxyN+hn -
C Gl IS RFAL PARTY OF EIGEVVALUE
513 CievEC{JI) :

Ce=vECIJls1)
D WiMeNUMed

C REPLACE HESSENBURG MATRIX AND MULTIPLIERS
T Lo RI0 1EL.mN

Do 870 gsi MN

570 A{1;350L1,.0)
- IF (C20F.0,) GO TO 561

CaLL RVFu(A,NHA! RRAELEY SHALLIN'.NUH E!GVEC.NvEEaEG;SS}

VRald :
Ir(quL EQ."UH)hB 10 600"

wowrs L.J_

Ca L b B . .

Y o

.o ek g



R T R ; L e T e EARE P cLoa o Fowo . 3 S 3 = 3 g et s’ y _ Jmn-—
e g o T gl e e, . ! : . _— 4 T e ] .. Wy

154 561 LALL IHVEGIA.NHAXaINTaﬁlafc:sPALLTNN KUt ; Ezsvec.mvsc.cc.ss.z.aa)
: _ € HEXT STATEVENT 1GMORES CONJUBATE COMPLEX E!GENVALUES
155 S Jladied
1546 © . 1F(NVEC,E0: uduarn TH 600
- 187 - Go 70 5313 .
C15§ 600 CONTINUE |
159, < WRITE(6,700% (VEGII!:!-iaHh)
40 Do 20 l=1,N8 a
o lag 20:  WRITE(6,700} (EIGVEctIJJ),nglnul_ — e i e - N
162 700 FORMAT {1~ .5523 8 / 5E20,8)
L1630 © END . :
43 Pel NOT SAVED FOR P1S52 PROCESSING .
=0
®sE
¥ G2
s gg.
O : - —_ —— et = e s i i S e e J—
wE
£
_ Eé’ng -
B e
2+ 5 ;
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PET- W

PROGRAR UNLT . . _ HAIN

‘..H- CREEE i .

. .__NAME____TYPE  USE_ATYRI{'uES REFERENCES

ABS

AB .
ANUM .
ARL 7

. ARZ

ARJ
AR4
A

BB
8 .

CALCEY
ce

GOMPIT
[H

i

o]

c

DELTA
DEL .

-DENDK

RISt
o
EIGVED
g :
GREATY

1JK
[MVEG

CINT
i

R

XD WO T

~DVWAXLTDON VITT X T

.

!

N

IF ":125 15 . _53__ B4 __8D A 9fi___1pa — 4
¥ 53 458 i6 17 ' i
y - 8§ 1%7 T
A -1 &4 131 135 :
¥ 58 128 430 434 135 ;
Y . _ 8§ . _ &% _.407 _qp€_. 135 _ . .. . -
v © 8§ 86 107 ipf 416 ,
v SAZ2 -1 3 12 15 a3 24 25 27 !
e o BB B9 X132 A 37 . _39 44
48 53 54 60 63 77 79 82 ——
g0 93 972  1p0 - 104 4ie2 103 317 '
127 1386 148 ABD . 454 . . _ U, o
Az @ 154 -
85 100 105 214 419 120 122
N S 19 -4 3 . 97
Al % 436 150 154
N 117 . ;
§§ .. 57 _ 63 g6 . 67 e, T
. S8 ~102 3103 143 150 154
55 144 1;2 15;
- 88 .. %4 B4 66 __ a7___ 70 _ 74 95 __ 401
153 126 ' _
v 8§ 71 74 50 139
v 55 - 78 79 77 .19 B2... .93___97 ... .. e
y 55 .10 109 ) - ——
¥ 88 - 103 - 104 106 - 120 422
V- CUSAR B 44 14B :
'l A2 1 150 ik4 - 3l
v 55 .. 23 25. 27 29
v 55 12 16 17 - = — B I
¥ 55 69 79 g2 93 97
5N P T _ ' _ ——
v SAL_. Y 20 %R0 454 - .. — R
v 59 44 15 1B 30 31 a2 34 34
39 42 44 45 46 48 B2 53 .
54 55 ‘58 40 62 78 77 .. 8B _ e —_———— e e e N
89 146 148 i59 160 461 i
v 8§ “441 143 144 . 151 155 R ;
Y., - 8§85 .. .. 9. _AD_ i} 12 _ 15 20 22 34 )
: 32 34 7 39 43 44 a7 4B T
‘ - 59 60 é1 {47 148 461
¥ 55 42 63 . . o . _ . i
¥ 8§ 6l 63 , : S
¥ 55 ©oat 12 13 21 23 24 27 2R
. ‘ .82 83 3439 49 . 61 6B
v 85 11 14 a0 36
] 35 8 9 _ . e
¥ 58 27 23 ¢4 25 26 . av 28 29 _ _ S H
o T oAb 47 5E 59 47 94 92 - 94
117 . 136 : ’ '
v §§ ... 48 __¥8___ 2@ 2% _24___ .28 28 24 - J—
v 58 33 34 3s 37 39 _ _
v g5 4 79 HZ g3 97 117 138 18D
o W - ou.. B4 . - . . Lo B - - e — _ [ P
I 2T e I G N N T A S LT | —
v . 8% 5 7 142 146 147 4150 1b4 150 :
_ ) TR _ Aar Laa - 1a%. —
A e e S



1 £ T 4 T Ty, oty ; Lt L. £ - v : - 1 . 4 . - . - . e o PR [T
e e T e T I e T B T e T e e e s s =~ R
NUM Iy 55 .48 145 150 i52 154 166 )
NVEC RS S S5 ¢ - 438 150 152 454 154
N2l S | U -} NN .1 SO J | K o . : - /
M. ooy 55 7 8 14 22 26 36 33 38 . . . T AN
3 -~ 38 42 43 45 49 B2 54 5% '
s e 59 1678 - 79__ - Bi 22 87 BR
' x 59 52 62 g4 96 97 %8 100
. " i0L 102 103 117 . 427 136
REALIT 1 _ize. B S o _ e .
RHO RV 89 A400 - 133 117
RS R v . BS ) 56 60 &4 - 85 —
RVEG - . . SN __ o Abd. .
RY o : RV - 88 . ioz, 107 115 129 122 123 126 127
R2. R.. ¥ 55 lse. 107 13é . L24 . 124 127 . 430
R . R- ¥ 5% 50 ‘53 64 &5 70 71 72
SHIFY" R ¥ s5 182 134 136
S16M% Ry U 5 SRS ¥ . . & I SO 2 O ‘
SMALL R 85 139 18p 154 : ——
SORY - #R FN ~ig6 1200 %22 - : i
5§ RV AL & 136 15C 154 o T S
_ VEC RV Al 1 79 B2 . 93 97 443 44k %9
: 4 - Y AL 2 154 :
B X 1 et 4% AR _ T AA_ - - A
106 - o _ 45 47 46 - - .
N : o 38 - ' — e e . .
11 . o . 33 34
153 ‘ . . 73 76
1 : - R | I b A
2000 o : : 36 37 At
2p0¢. ‘ 38 39
200 . . _ S o399 413 e e ~ o e _
201 . ' RET| . '
203 3 412 115
20 _ L 160 163 _
2 . ) - X ) 16 19 ‘ . o )
33 . : . . 52 54 : . .
34 e " 55 66 B L e
35 . - B _ C 59 63 _ _
36 T o &4 66 . ——
37 AU - - AU :
[ : L 17
44 . Y |
AT - : o . 79 ) . e e e e
48 ) S - 78 a1 95 . ’ -
Ap- b : - EP - ' :
4 L S S SO — e e e
543 o T 774437 453 As-
53 . 71
54 ‘ . ‘ : 70 74 e _ e e e e e
550 : : E 139 .
55 : o .. 78 99
561 : S ... %49 b4 , o _
56 : : ' - e 94 o ‘ o
570 L - 146 147 148 -
57 o 90 92 : . o — B ) I
1 59 , . 52 94
~ 5 - , - . 2t 30 R . .
o'n 600 co _ 1568, 1b2  im& 158
S 60 ' : ' 97 : _
' b1 ; : 87 118 137 oo Lo - . e
42 : _ ins : _ .
.- . ara adn . . .
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.67 129 131 -
6 [ EURLI Y- DUy i SO,
- 700 159 161 - 142 _
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L2 132 o .
- 93 133 135
75 - 96 400 iy
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1 26 29
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TR S S SN SO (R L G IS SRS USSRt WY G AN p i S s 3 - -
FORTRAN VERIFIER LIST!NG“HFWIHE”EBQGEAH_UN!T et nAAisgzs;___.__;_15;4&fia,
i . ... . SUSROUTINE_ GALGFMA;NHAXJDEL.'JEG 1K N, HY
2 T DIMENSTAN AtNMAXNMAXY)VEC(1)
* 3 IF (M,NE.LY GO TG 2 .
4 1 Alsp,0 o : . . R e e e e e e e :
‘ - RS -4 AN, NJ:AW,H}-@DEL . . . _ _ : e
B C STcwE EIGENVALUFS IN VER : L : v :
R S 6 MARCISELIATLES . R _— U .
IR 7 VECt[JKati)nal
RS g T LIKmIJKe? '_
" 9. RETURN e e et e e e e e e
: 10 2 B3A{NAL, Nai)*AlN N) : = : _ - ‘ co. .
- 11 © T CaA(NAL,Nes ) #ALNIN Y wA TN an)nAgu-i,us . _ _ ; : _—
12 SN CiﬂMN-i.M-il AN : . o e e
. o : 13- ' D1SnsCleCivd, ovAfN:Mnii*Athni.N)
- . 14 : ~IF (DISeLLT. 0.} GO Ta ¥
I 15 4 A1x0,0 : e e e e e
16 - IF t8,6F.0,) QO TO 4
17 L. RiRQ, B'm- erTtDISCH
15 ] B : _ . .
19 G hi=0,5% e ‘:GRT(DISC)} N : ‘ : .
R 200 ’ lF(Rl KE, 0.y GO TO 7 C S _ : :
o .94 T Ag R2=p,0 ~ . ) . L o ) ]
L 22 o 60 TG 14
< ... 2% 7 hesCc/RL _ _
- 24 o 11 Rianl+UFL D e e : —
g ‘ 25 L KazRp2+DEL o ‘ . ‘ : . _
o ' 26 D VEC(IJKY2R2 . o . . . . —
' °7 L VEGtIdKsg1a4] - U D e . -
oo 28 o VEC{IJk+2)umrl ‘ Do :
- ' 31 S YECL1JKe3)®Al
e R ] oo GoThs
. 31 o g kizQ, 5%p
e 3z Alzw,5% SORT! ABS!DiSG})
R o R1zR1#DEL _ .. e e e e e = e e .-
. 34 . VEC(IJKysRY
- ' 35 _— VEC{ TR+ YAl
S 36 . NECtIdk+2)zRi -
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T Py

. PROGRAM uMIT . CALBEY

© Al

CARGUMFNTS AL NMaX_ CDEL__VEG LUK M

M aned
CNAHE . TYPE . USE ATTRTRUTES REFERENGES. - - —— — e
ABS AR | 32 " : :
RV ss 4 7 E 27 g9 32 3 37 —
A CROY ASAZ | 2 5 ] 10 11 a2 13 .
8 RV T S 1/ IS - NERIE. & JDPR 1 SRS » IR
ci R .Y 85 12 13 ' ) .
c - R: V¥ &% 11 23
nEL . RV - xs. . i . B 24 25 33 :
nise RV 88 13 14 17 19 32 : .
1JK 1. v ASS R & ? 8 26 27 28° 29
. : 34 35 3¢ A7 038 L i . - ,
M (S 5 1 3 ;
NMAY 1.y S. i 2. S ;
N [ V. .___-AHs S A 5___..& i0 11 32 13 :
RL R V. - 88 47 19 20 23 24 28 3, 33
L . : 34 36 K .
R2 . RO Y §§ 2L @3 5 . 26 e e e e
SQRT . ER. FH - 17 19 32 ' —
YEC - ¥ ASAL S | 2. 4 .7 26 27 28 2% :
- - o R ..-34... ,._-j'i _..Eé._....._.;ST )
0 - 21 .
11 22 . 24 |
1 i 4 N : = . - e o ‘
2 3 40 i
4 15 —
] oo 148 19
7 18 20 k) !
8 30 348 ‘
9 14 31, — A _ U R
{ ‘ E i oo i N ‘| - (s S R = mural Tz o



et 0 I e e s — k ! s vl ——J—Y—— -
Fﬂﬂmm vERIFIED LisuMa -oF__IuE_meGRAM I!MT 04;15#5____“%_15144759 T
- i SUBRDUTINE EEALJILMNMX;LM‘J-EHIFT €581
2.  DIMENSION A(NMAX,NMAXY,B(L):S(1)
3 R tSHIrT En,0.} GO 70 2 ] .
T4 “3 Do3 lal - e s e e — [ A,
5 ] MI:H"AH.H«SHIFT - : : —
6 2 MeNwnl .
. 7 o Doa luL Mo 5
"8 . DENDH= snnnMI;Huzw\(l*i;nnz,
9. : I¥ (DENgM, GT.U 7 G0 TO L0 o ) )
10 i1 Celystip e T e : S . .
1t . S¢1y=040 B ' i )
12 © ... Go TO 4 T -
- 13 10 C(lyxh {112 /DENDY
' 14 TSt =AL1e4, 1) 2DENOM
15 At1,1}YsDENOU
16 42 Iis]+1 e e e L IR . e o
17 bgp 35 J:ri.!\ '
18 U Faatlsd
—_— 19 <o ALl J)IMIM:JJ*SLLMF'F&!U :
20 N A!I+1:J)=A(1*1|J)'th)'F’S(Il
21 35 COoNTINUE .
2 4 bONTINUE e e e e e e e g e amm 6 — e - _
. . TRIANGULCAR wATRIX FORHED ) '
23 Dgh J:L,M
e s £H Dos lak,d . i
‘ ?25. F::AII,J: :
26 AL, d)lM!.dtinswnFtc(J) -
n7 -SRI AT YRS FNLA S L1 N RIS LTS e e e e e -
ca’ o A‘J*lad)lkidﬁi JrLisstd)
29 - A!Jil;d*illA!J*i JELYeC ()
- - _TRANSFORMATION GOMPLETED
- 80 i, FF ASRIFT (ER,0.) RETURN -
31 .7 D09 sl ' . _
32 49 AH;H‘A{I.!HSHIPT ;_ e i PR I — —_— —_ o _
33 B HETuaN : ,
‘_'ﬂ v~ e
\

o h b e e e ek ittt st

R P T TP




'3 EanRaH‘uUlf -

. ARGURENTS ”

NANF
a
c

DENOH

F
14
H
J
N
M
NHAY
N ,.
SHIFY
.- '80RTY
5

gig
S A

e
™

o:n~1m¢na&b:3:h:p

L

REALLT

TYRE  vSE ATTRIRUTES REFERENCES . P e S

ROy
o i
ASAL 1

¥ 8§ 8
v o 83 - 18
¥ 5%

v © 8% .. 4
. L] 4]
27 .

27
A

CASAL

OO DD T

R it

CoA L oNMAR L . M SHIFT. O ..
ASAZ . t...2 5. .8
29 -

16 A7 .

17

23114 .19 28 26 _ 27 .

- ] 13 . 14
207 28 26 27 28
2 a0 13 19 zd

9 13 4 15 .
19zt 25 26 77

R 1A . _ . . : i
2 32 i : )
26 27

57y 8 10 11 13 14
16 4B - 1% 20 z4 3] 26
31 2z : _ :

18 15 20 23 24 2% 264
28 g5
4 7 .28 24 .. 11
7 €3 ’ C .
2 - , - - . ) —
4 & 17 . 3L - - o e e el et e e e

3 5 390 32

13

1t
R | _
RS NS -
T 17T T
4= B
7 12 e e .
23 - 29 - _
_ 24 27 —
R SR - S .
33 .
aL . 32

|




RS- —

TR PR PE FTRF AR

AR sn B N , B e SN e U e A et A rEEE St S e S R L
i : : : - . : .
FDRTRAN VERLFLED LlSIINQ_DE_IHEMERQHRAHﬂuHIT ﬂﬁliﬁ;?ﬁ . 1554700, T A
/ - .
e 4 ool SUBROUTINE cnﬂema,unnm (N RHN, B108AY v
2 DIMENSTON A (NMAX NMAXY
’ e Y HOUqﬁHGLDER TYPE HATRIGES USED IhSTEkD oF RDTATIDLS(SEE FR#NGIS PAPER)
3. . ELTT: B ) . . —— . — e e+ et e
. 4 B 1 I T .
’ 5. " IF (1,NE.L) GO T 3 : —
el . B .%,,,2.Bﬂ.n‘-A(LrL,}ttML;L,}uSIGHM*MhL#i!lA(I w1, Ve RHD
' 7 CooBemafles,L)afALL, LHA{L%.Lq:asmM“
¢ 8 . BZeA{Lw1, Lishtlaz,Laty -
.9 AlL*ElL!IU 0 L — . e . o "
in: ... 6O TO 6 o ;
? it 3 Bi=allilei),
12 ) b2=A{I'1.1=i} R
13 AT TRTR T 'ro 5 [
- S 14 S 4 Ui uhz 1-1) ,
‘ .15, CoGnoTQlb ‘ Co e : e
16 -8 B3=g.0 :
- 47: o b= RQRT(Hi-n1+B?:HEtB3tB35
Lo AB o IF ¢91.6E.0.0 80 70 8
‘ 19 7 Bz==p
- 20 ~8 IF (0,Ea,0.) a0 0 4 N
e el L 97°CLzR2/{neH1Y. o — : - [ .
‘ 2. - CzeR3/ (D31}
~ 23 Ez2,0/101, 0*01*01*02*02)
‘ 74 DO 18 RefaNo. o iy
25 : IF: (1,Eg.My GO Tn 12
-~ 25 14y Gs E-(Atl.wucvml*i K}*CE*MHE.KH
27 o AHJK’:AHI"“ -G o e e e e e N
P8 AtI+1iK mAl 141 K1nCLaG
- 29 A:nz,muuna.mﬂc?rc
_ L. 30 o 60 1937
3L 42 6= E-:h(x.KncJ.tAtI*i K1) _
o 32 S AL AYFALT R} =8 - : _
33 - Mhi K)sAtIﬂ.:K:wGi*G R T : —_— . —
34 -10 CONTINUE : : . - _
~ 35 "~ IF t1,En,LY GO.To. 14 Og . —
36 . A3 Atl.IekesD. . e
37 Aflwlylnt)xg, 0 kg G2
o 38 o IF 1 En,MY B0 To 14 OE : _
L 39 15 A(1+2,1-1)28,0 S T g,f_:_m I S S
AT ¢ . . Rou OPERATInN UDHPLETED
B A0 L4 JeTed £ g
R L IF tJiLE. )G To A7 Clb e
. A2 C48 JaN o !
K 43 (17 Ba 48:K=u,) : : S = B
T 44 o F gTERL ) Go To R0. U .- I e
o 45 A9 G= Et(MK i)u-Cl*MK:Iti)*GE*MKn!iEH : = ) :
- 46 A'K:II’AGH 1146
A7 ALK, 143 7ALK) 1+1) nCi4G
T 4B LAt [e2yahik 1423 eC2u0 . [
- 49 SOGn Y0OLR
50 23 GeEalAlK TYeCiod (K iled)]) e - e e e A
51 S ST VESL arK.H—H
52 S Ak, I*lnumttichua
6} 53 19 CONTINYE Pt . -
: 84 Jel&d . : .
“ 1 5 IR tdy 5T Q0 Ta 1 )
: .Y C81 HefeCPea{lenp]ed} i - ~ e
" ] R e T YRS I
. LA



T aH_ s

= lanen

c
an
61 -
&2

T N I Ty I TRV TR 2 ¥l

SOLUMN DPERATION COUPLETED
ContliNUE :
RETURY

END T {f%« -
. - - e n ot + | s o oo 215 e o et e
e
- = - — - - e e
et :
i
i
U s —_ - .
A
—
, s _ - [ S N — A,
PN —
)
N ST .
PR,
- : . - T - - ;
v i . . i ' i l | o \ ! ' | ! i




s T CR DR S S S Ao S St Gl S ? : : - et R R
© . PROBRAH uMlT . €odPlT_. - T‘/‘
Co. BRGUMENTS 0 AL NMAX ) N RHOD S IGHA
NAMF . TYPE . USE ATTRiuytecS REFERENSES = - - e i —_— e
A o RV ASAR bk R B 7. ...8& ) RS 12,
IR : " 14 - 26 -g? 28 29 3% 3r. T3
6. 37 3% - 45 44 47 4B 50
s = 51 . 52 L1 57 . 88 . .59 ... S e~ - U U
:E RN -1 6 . 11 17 18 21 22
B2 R ¥ .88 7 i2 17 2l —
B3 TR 55 .. Poo L4, 36 4722 _ . , ——
c1 SR ‘8BS 21 . B3 g6 28 © 31 33 43 47
» 50 - B2 EE : .
o2 I 55 - 22 .. 23 Gé. . 29 .45 4R .B6 .. B9 ... .. ..
D ROy §§ 47 19 zC 21 22 . 36 L X
E . - R Y. - 88 23 26 31 45 . 59 56
e B L RVI RS 26, 27 £8 29 31 32 33 45
B o e S T 46 . 47, AR 50 . 5L .62 LT 57
l Ty 55. A5y 12 43 14 24 25 . ..
_ Do 26 27 - -8 29 31 32 &3 35
, %6 - 37 @8 39 40 a4 48 A4
- T oLl A7 _4R__ _- B0 -4y 52 54 Y 572
; _ R o 58 59
J v 58 407 41 42 43 B4 55
K I v 58 .24 - o 27 28 29 31 32 3 — e i
_ ‘ : as. 4% 46 47 48 - 59 54 52 :
’ L o DA A8 1 4 B b 7 a 9 35
T A TR - ¥ D ) .
M v 58 4 13 25 38 44
. NMA% 1. v A g i 2 ' .
. | S A S 1 3 24 41 __ 42 __ 88 . . _  _ — -
- RHO RV AS 1 b : ' L
‘ S16MA . . RV AS L 4 7
SORT o BR. FN ____ AT
10 ' : . 24 30 34
i 11 : - 26
: 12 T e 25 31 ) s _ X o
: i3 ‘ : O 36 o
¢ 44 . . . x5 38 40 e
18 T S | )
. 16 : ' 42
‘ 47 o T o 41 43
Y T . ; 43 49 53 - . J— .
19 : o A5 -
20 . ' T 44 bD .. e e e i N
e ] &
d 5 it i - I - .
4 14
foan B 13 W
. U] 6 _ - 1016 .47
_ -7 19 o
AT SR ) _ 18" 20 .
N 9 D 28 ; . e - —_
’ ' N



9]

39

Q4245275

15547.,01,

FOHTRIN,VERlEIEEvLISTlNG-DF THE-PFDGRAH.UN!T

X6

49
50

51 -

hE

53.

54
5%

LTI

1777
- C BayyNy

© . SUBROUTINE RVEGIA N&AX;lNTJElzSHLLLLR;NUMJElﬁuEﬂ;MMEE,INTEH,Y)
DIMENSION A (NMAY, mwa:.1NTER¢11=T(1).1NT¢1: E]GVEC{NMAX:NHAX)

10
9

CINTERUIN=E L
Cd= Inl -

Dog [alyN

4A¢1,lxuac1;1)-c1

Doz 1=2,N

1F{ ABS{A(1wl,] -1)) GE, ABS(A!I;I&i)))GO Tﬂ 4

DO5 Kad;N
Bai{lnlyk) .
AfT-L,K)a001:K)

CA{L K IER

GO.T B - ol -

!NTER{I)alui
IF (AlT, 1«53 ,E0.0.) 60 TD

Atl,Inlyac
DO 8 Kxl,N -
AMI.KYF Afl:K)*Q'A‘I*iJKL

Camd{lpIel)/ALInds lnd). -, ,l.,

CoNTINUE
TRIANGUL AR MATRIX FORMED:

-Dog Isi,m

1F¢ ABS{A!I l)).sE,JMALLlsc 15 )
Atlal}*Q“ALl :
CouTiNUE

C NGRMALISED t(ElﬂENVECTDR;! DF FESSENBURG HATR!X DATAINED FOR RHR x 3

5555

Po 5555 1=1,.N.
Y1544 0 -
ho agad JJJ 1311
YiNYSYLNIZAENGN)

Do11 J22.N
Ezg,0

-_  ”=N+lw[

1z
13
11
14

16

15

"~ aBbe
| ¢ EIGENVECTOR aF HESSENBUQG MATHIX CBTAINEL {unr MQRNALIZED}

6664

2?

DD12 -Ju2,t
LzN+dn ]
ExEeY{l)eatral)

: YtH!I(Y{M}-E!/A{FaHi

IF AHS(B) rE AGS(?tﬂiiiac TB 11
beyY (M} .

CONTINUE
Doid 1=1LN
Y(1)=¥ (1) /B

IFtIJJIED. d)GO TO #6665
0015 I¥2,N

IF (lNTFH{l’.NE 1) 00 Y0 %5
CESE S
YiII=Y {T1=1)
Y{{=1)%R

YOSV LAt Inibs¥TTng
CONTINUE

RELTEE
Doy 1x2,.H
JeKeln]

L=dal
Bn2o K31 ,N
Y(K;:V(K)-?(J)tAlK.Jal}

BT C A e B

e B e



=

B '?ﬁvﬁ?lf S R L S T e T e S e B e S e B e s e s o
© wes [LEGAL SYNTAX OF SuASCRIPT - /
57 1P tJ,Ea,LLy 6O 70 81 T T -' : T g S - 1
E -1 19 Bay(J) 3 - o _ .
59 B AT ES R N
: &0 SR AINR Y] _
‘ 61 21 CONTINUE = - : _ - .
: c UNNGS"-ALIZE:D BIAENYECTOR OF ORIGINAL MATRIX OBTAINED . _ . oo ol e - . _
: 627 - 56,0 _ ‘ o R —
g 43 - Dp22 1x1.y - : :
' 44 0 lFg ABS(B).SE. ABR{Y(1)1)GC IC_22
65 23 Bzv(l} T
’ 66 22 CONTINUE,
67 .. Doza tsihw b _ S T UL,
g 68 .24 Y(lixy{1ni/e o
’ € NDRMAL17ED FIGEMVEGTOR OBTAINED o
C PUT Y{l) {REAL EI15ENVECTOR) 1IN EIGYECTINLHOFEY.1)
69 -0 DDo100. 1=t
- 70 400 E1GYEC(nuUm, 1aY(1) . B
71 - RETYRN C . VU S SRR
72 END - . . . ' ' . .
o
-~ ————
- -]
39
%
: 55
g-_,& - - e e e e e e e
- @l-u
. Q!%:,"_._ —
- & _
] & .
-t
-
o~ . e . — - e em
w 0
Lj




| . PROGRAH UNIT . RVEG .o /
;__ SR | o _ e
%._ .. ARGUHENTS . A . mMaX  INT o4 SHANL. N AP E1GYEL NUED :
[_ R INTER ¥ : %
. HAHF TYPE  USE ATTRIBUTES REFERENCES ?
ABS R.IF . b 22 a7 YIS ‘
A R Y AsSAZ - 1 2 4 ) 11 i1 12 1B -
o LA X7 1% P22 A3 __2a 3% T4
: : ' 48 55 _ L .
B R -V 1 40 12 29 37 38 43 4% 47 N
B C e BB A0 £E 44 &8 48
cL ooV A S 1 4 ———
o RV - 4§ A6 17 19 -
ElQVEL ‘R Yy . ASAZ 1.2 70 . ST I S e
E _ SRV - 55 31 .35 KR
CINTER I v asst. 1 2 7 14 44 T
} INT MoV A AL X 2§ . : :
! 1 L ¥ . ss "~ 3 4 g & 7 8 10 11
. | k 42 44 15 18 17 18 19 2 —
P - . g 2228 2B 263032 33 34 — —
; 40 41 43 - 44 45 46 a7 48 \
- R 52 &3 44 85 . 67 58 69
i AU U SO 1 | NS '
Cdddy 1oV 58 27 42
B 4 - v 5§ X 9 33 34 52 53 55 57 )
= : . f.._. 58 _ B9 S e e — :
i K 1. v 53 9 10 11 12 18 19 54 1 .
; LL 1y -1 56 57 5§ 60
B R o 1M _.sS. . ..3A.__ 35 BRI, B4 -
Moo v 8§ 32 35. 36 37T 38 50 . B1
HMAY, 1y a8 -1 2 - :
= NUR 1. v A S 17 - e . —_
- NVEC - 1.y LS i )
N R R A T4 3 E 9 18 2% 25 28 e—
N e e A B9 00 32 $A.__ 4D . 43 5052
‘ . _ . B4 56 g3 47 69
SHALL H. L 5 1 22 3 ;
Y RO¥ S ASAY 1 2. 26 28 _ 2% .35 36 .37 e e,
- . " 38 41 48 46 47 48 5% 58
: L : 59 60 64 65 68 70 '
‘ — 100 e .69 70 L ; R,
‘ _ 10 - o 23 -
| 14 30 37 39
- 12 33 38 - ——— —_— . e e
| iy . 38
_ 14 40 1
: - 8- L o 43 . 44 4B
r _ . 18 ‘ a5 - '
: o 19 Y _ [
: . 1 8 4 . _ _ L o I
é R0 IR 4.
BTy I
\ 22 e & . [ é e e e - e — — e ware _—
| 0 23 69
| T 24 67 B8
; " 5. A% 20 ) . e - .
-t ECE . £ . N o i ; f 3 : ! -
4 & 14 ' - '
9 . .
Y T




: ¥, FoLn LR 4

k2 ; ; . I 3 - 1 i : i T . S R . | ol m— et ——
- T rats hie R - ——— s e ‘ ; .
g 12
42 5p /m__
R ¥ S £ 2
28 ) T
27 49
- 218 e
2 22t
— o
g A |
@ - e ‘ —
SE
- N AN
&y .
& . e R .
CBE o o R —— _
:r!ﬂ_.___w_' . - ————



S rnawﬁaﬁfueﬂirxsn tzsrxmg OF-THEFROGRAM UNIT_— __ 04/15/75

PR
o

-
n

WAy
@ -1 o

RO D M b
N S0

!
a0
E Ny X]

a3 0 '
~ow

nn
o

FXRX
=

e
L.

-

O NI AN B ORI R R

[ 4h A
el N

o1 6 o
AR

A
g

-~ 1H7AT. 03,

| SUBRQUTINE lﬂ!EQLAJﬁﬂ&x;lﬂIlﬂliiﬁu+sEALL¢NiﬂnH-EICUFP NVEC INTER,

5

1Y, 2,8)
DIMENSTON A (NMAX, NHAx!uINTER‘1).Yf11.Z{1)s1NT¢11.BtMMAx.NHAx).

1E!CVEctnmax,nﬂax1 , O
NOSD 11N : ' : »

Jo5p JaLL N
Bel:d)=0.0

bpa 1=si,N

AL l}‘k![a!1-01

BeI,10EALT,T)~ANY : e N AP
Do2 1x2,n . :

“Caaflw 1.!-11'At1-1:I-i!*Dfl-;;l-llvB!lni [=12

e T

D:Atl:Inl}!h!lxIzi)tBllslnLl:ELl;lnil
1F- {G,66,01 00 TD 4

lMTERIl!lI
G=z(

C=D

.'_D:G

Jalmd .

. DOB KadyN
©GrALInlLK)

| Att-l;u:mi;m___.; i e

~“ovn AW

AL 1)- QnRT{SHALLJ

DO 1111 iwi,H

1111

“u‘ 1\ -~r+Y(_,-1{M;w,.L{L]4 'L) R '}«P i R A ;_;mf A ;f”_f"

I—le!HBII4KI

Bl R)=g
GD TO &
INTER{[anl=i |

IF ¢(D;En.0.y GO TO 2
G“A(I In#]

#clxlniiz-tﬂ*atl 111u1}+BlI11~11,511=;lt.1:s;r _
B(l,!nliuwtntlllniitAl1-1 I ) mGuB{Ind Iel)) 0 o '

Do Kalyw . .
AT K)RALL 4 ?+A¢!aI-1)*AII~l H?nBtl:lnl)*H(l—i.K},",__.__m___ e et e
H(!.Kl B(l.K}+Btl:lni!*atlwiuha+ktl.Iri)*ﬂt[ni K}

CoNTINUE

TRIANGUL AR MATRIx“fDRHED B

D9 I=1i,N
“=5f|rIi*AfilI’*Hllll)'Billl)
IF {C,GE,SMALLY GD TO 9 ,

B(I.I!=o 0
COnTENUE

i o Y e . = et

YiiyaL,0
Zi1ya0qg

Do BBEB JJJal, A -
Caathy N)*A(N.N)*B(NnNI*B(N:N}
Gav¢N) _

YN R{GaatN NI+Z(NYaBIN, N)I/C
z:n::cizvamnlﬂuNﬁwﬁvaleN}:/c

e

Doi7 1= 220N
E=p,0

F=0,0 .
uN*lnI

Doir JRa, [
L Nedo | '
-n*y(ll.\{u‘1!u7[LJ;Blh 1 I

BaATHL ) oA, MO SR (M, N )BTRS ™)




F el e T ieed T et T e e PR SN RUIEAG S SO S S O ST L L
y 5o NNy {aeE) SR I (ZEHIRE ) RE NI HY /D ’[ﬂ* o
S 60 L7 Zemy sz T A (M MY (th}*E(M MY}/ ' : LA
. f1 L BELLY O - e ‘ - e
&2 o Dos1 171, - : 1
4 &3 S EeYgIrsve[yeZtINeZL) .
AURERIRINUURUUEN - | SO IF te, GE.Pl_ﬁﬂJu_51 . -
o 85 5_2 =F _
- YR T S _ _ S . -
. 87 .- - By CoNTINYE .. - o e e e e e e e e ————— e
68 ©AL=y¥iL) : ' : .
~ o9 - Ae=ziL) _
.78 .. . loig IeghN e
. 74 Gayely '
~ 72 Y{lym(GaALe7(II®ARI/E
- 73 . M OTLDIS{ZIIIeA-BRA2NE_ Lo e S PP . -
i 74 : IF(JJJ EQ,4Y GO TO 6646 . :
<o 75 : ?01511:2.4 . v 50 : _ , .
T EE FOCINTER(LY LN _fn . : . o
77 16 G=y(I ' & ) :
- 78 RRTIS ALY | =
79  Y{lel)Eg grm —_— e
_ G S L=zl OE _
- BY RS SE YR RN . #Ul?‘
e L B2 . - HI=1)%g = A
: B3 8p VLI eaf T IR Y TTR aE (17 TR 92 Tnd) ' =
- I 15 201ys20ryetied, Intdnvilug)ep (] ]=EteZ{nd) qtb-
’ BS 8884 Cavtinye L o (E?Q J U
] ¢ E1GENVEGTOR OF HESSENAURG MATRIX HBTATNED ' &
(=4 B& 6666 Hahel - oy
—— a7 Dp21. [=2.,M e e e e G N
o Ba SN 23
- Ay C Legel
9D - . bp2e K= N -~ - -
et . Y(KHY(K1-Y(J)'AIHJJ-5.)¢Z( )wem.l 1y
- ’ 02 20 UM‘Z(K!-Z{JJ"MKM-H Yo 1B (Kadn1)
S -e3 . m.:z'm-t-n S . . .
) ) ) ‘
: exe [LLEGAL SYNTAX oF SpascalpT _ ) . — N e TR
84 ©OIF tdyEnLLby 0010 2L
L 05 . 19 Gzy(J) N
- 96 YR Ly
v 97. ©OY{LL)al N S " e
o 98 o GxZtd) T
- o 99 N ANIEYA(NN
. e, 2eLL)=6
: 101 24 ConTINUE
- : c thNoRMALIZ}m EIGENVECTOR OETAINED
ing- Ez0,0 - —— _— e i —_
5 103 - 0022 1%1,N
1n4 A Fz m)-vm.mhzm B
. Lps ..+ IF tE,GE.F) B0 . To 22
: 104.- 23 ExF
~ : 107 Y
- 108 . 22 CoNTINUE . I e e P . - S
_ 109 CooAsv(L).
~ ,Q 110 A2=7(|,)
e 111 . DoRa [+ N
1 112 Gavil)
- 113 Yil)x(Gaatay(1}wA2}/E
114 24 Ztyx{Z11amal-GrARY/E ) R - - i
» c NﬂRuALI'ﬂ:D FIGFWEGTDR nBthEn




e ) _ TTITTTTYLOS —
T 116 130 EIGYEC NG, 1 aYit) _
117 : NUM UMY _ .
- C PUT Z2(I) (GouPLeX PART) IN EIGUECT(NUROFEV, L) /
118 . .Do 101 f=s.v o T““’
119 101 EIGYECINM,§)=211) - .
- 120 . BRETURW. . . ..
124 END "
O - i
_ [ - e ———— I
, !
i e e s e e
4 |
t
. _ |
, &
- e e e e o e ‘r
o .
. 5
N
ey L : SR S St N =5 ! L
w . . ; L
i el -~ P T P T S o o




o . e e e S S - : —
i—__.i PROGRAM LNIT . IMVEG. _
' i _ S : _ _ T
. L ARBUMENTS._ .. . A___ . NMAX_ _ZINT _ cd A¥L SHALL N HUY E1GYER .
, T S - NVEG-~ INTER " ¥ 2 8 - ‘ :
) "~ NAME TYPE - USE ATTRIBUTES REFERENCES -
AHU RV 43 1 8
o AL R ¥ . 5§ 68 72, 73 Inp® 113 114
Az RV ‘85§ 69 72, 7F__ 440 403 A4 S
, A R Y ASAZ 1 2 T 10 11 19 20 24,
: . 28 29 30 32 33 36 38 45
S e AT 48 B 5k, ..B7 . _ B9 __ 60— B3 .- _
o _ B4 91 ¢ K
ks - 8 R ¥ ASAZ . 1 2 5 B 10 11 22 . 23
' : - .24 29 k4 32 33 L 3&8 39 48 . e il i
, &7 48 §E 58 57 59 60 a3
, - B4 91 g2 '
—_Ci e RN AS. AT _ .
c R ¥ .58 10 12 14 15 29 30 36 37
u : : 45 471 48 - o
o ; R.- ¥ _. .89  _. __ai 12 ¥ 46 . RT.___ BT 89 . B0 . o o -
E1GVER R ¥ ASAZ 1 2: 116 149 _
- E . RV . 53 56 55 55 40 a1 64 65 72
< . L e 802208 Ap6. 143 414 . _
J F o Ry 8§ . 53, 56 &Y 60 63 64 65  Lp4
‘ . 135 w06 - . o
_ .8 e RN _8S 1416 1% .. 2% B2.. 24 __ 28 P® ... ...
: : : 30 46 47 48 58. 59 4O 74
o 7273 17 79 83 B2 95 97
- . s R 98400 2312 113 114
3 INTER . I | ASAL 3 2 13 26 76
INT I oy A AL 1 2. 43
1 ! Y. .88 __...%. 5 ¢ 7 ) 9 10 11 S -
o B ’ 13 A7 - 4% .20 21 22 23 24
26 28 29 ‘30 31 iz 33 Kk
e 36 38_ 39 41 42 43 49 52
53 54 62 63 46 70 74 72
- 73 75 76 77 78 79 80 a1
o iif"”fgg‘"“ieg .152 ﬂ_Bg CAD3 - A04 307 —
. : o 13 1 11! 116 118 419
- NNAE 1 vV sg 44 74 S ™
o U 8§ 2.4 3. 1718 53 54 BA.. a9
- , 94 92 g4 95 94 98 99
-~ X pooy 8% 18 19 20 23 22 23 24 34
‘ L L. R% 33 _ s0.___ 91 g2 . e e S
LL 1 v 8§ 93 94 Y 97 99  f0d :
i i | S 55 54 55 54§ 66 &8 69 a9 90
- : - oAC7 w89 ise o . : e
'S 1 oy ss 52 55 Bé 57 &8 59 40 86
-..-r‘ o ‘87 . .
Ca o NMAY iV A8 -1 2 ) - R e e L
CONUM 1 v ASS 1 118 417 119
- bg- NVEC 1 v AS 1 - o :
NN Iy AS o . % .. 3._ _ 4 . 6. 9 ___AB 3L 35 . i
U.’_ ' a3 45 6 47 48 49 B2 B4 e
R | o S e2 70 7f B6 88 90 . 93 403
M : '; 111 115 1iE ' . _ T - e
SHALL . E oV A S 1 37 8
™~ - . . L e . e L
PO e R o o j
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; ) i eed TS y i o
_ asa MISSING WAIW PGE_ -
___CALCEV e i s -
ARGUMENT ATTRIBUTES ~  wRSE . __¢JmS _ -_»HeS_ __ =RSA__ nIS5._ . _mi8 —— e -
o : »Ing L . B o
© 00 GALLS SUBPRnGRAMS ~ - 5ORY ‘
CoMP 17 g i e
. LRGHHEH*AA??H(BUTESW L aRSA 1 -1§5 aleS . wirS =RmE Y
GALLS - SURPROGRARS " SQRT . ,
! iMYEC
’0 7 ARGUMENT ATTRIBUTES RS A rleg *led  eR¥5 RS wR=S
: o . wlug .. wlSS *RgA _ _wIe8 _ _ w1SA___ _ wRSA .. R
; : ' R wRSA =RS4A - '
-© CALLS ‘SURPROGRANS 8OAT
b |
o REAMIT e e e S e - ;
i ARGUMENT ATTRIBUTES nASA nlng rlnS n]n§ nRnf wHSA_
N ST ASA
’ - CALLS SUAPRCGRAMS SORT
J .
: RVEC PN IS TE S -
‘” ARGUKENT ATTRIBUTES »R53 nlas »ind “Hu§  wReS O owle8 - e em S S,
; o . nlng nRSA -1-5 »]5A wHGA ‘ .
. . SORY
‘- ARGUMENT ATTRIBUTES - wRaf T
-E}i CALLEN By S5.BPRAGRAMS tMyrC _  COMPIT - REALIT  CALCEY —
o ) . :
lﬁh—nﬂmﬂr- » ,
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G am oy VL

L
T mammmieg

i

S - A i 1..,- - ‘_"-] PR
PP- 5734=cB2 vu4 RELEASE 1,2 310CT73 . IBM. 08 AHERICAN NATIONAL STANDARD gOBOL DATE JAN 17,1978
L - ] U e e e e T
6000y - _ CIDENTTFICATION DIVISION, . e
00002 PROGRAMwID, AYSin, T ) T T
00003 ENVIRONMENT D1vIgiON, .
00004 INPUT-0UTPYT SECTIUN,
0000% - -~ FILE=gONTROL . , - T T
nO00s : SFLFCT CnB .- ABSIGN YD UT=S5=8YS5004,
00007 .. SFLECT Ava 498168 Tn UT=3=5Ys00p,
TUoopooos - T T SELECTY RPT 7 TAESIGNT TO UT=8=5Y5004, r -
p0O00Y . - DATA nIVISION, " : -
_ o0oia - “FILE sECTION, ' S _ e e
' 00011 | Fo  CnB, : ; :
pooiz . .01 . . Cnple: PIC X(BO),
nooLx .FD . AWS, y
TS og00teTT 7T ot AvSR, A ) LT T T T T T
00015 o y0 FILLER PIC XL04), _ '
000l J10 AVSRa1 __PIC X(0&). -
1) § A ' Ao Friler 7 TTUURIC X(0R). T T - 2 -
00018 ' 10 AVSRag PIC x(&a),
po0L9 Fp_RpT, . L "
00020 0y Reigp, T TR
© - oboe Us RPTRED RIC %(80), - .
00022 05 RPTIRS3 . PIC X(53).. A
U poo2X - 7 T WNRKING=STORAGE SECTIUN, ! e m T T T T : - - "“
ooozy | 77 CTRL . PIC X(01)}, :
. 00DRS 77 CNTRY PIC 9806} . YALUE 99,
TTTTTeOo0ER T 7T TY¥TioewTR2 ¢ T T PI¢c 9{03) ° ValUg ZERDS,~— T 7 -
- . oo027 T CMTR3 E _ PIC 9(05) _ YALUE ZERO§,
-~ go028 , 01 SUMM<FLAG o . PIC x(01)  VALUE SPACE. o
s Qqnaq’" - ‘Di Rp‘rws’ - o - ot - o T TR TR T e e s B -
00030 : 05 FILLER PIC X(0)).
. 0003y - : 05 LINE=ND - _ PIC X{05) = VYALUE SPACES, ,
o003 T T 05 FILLER — ~ 7T 7.7 PIC X(D{)™ "YALUE SPACES, ~ T B
00033 05 RPTHSw{ PIC X{01), . _
00034 " 0% .COBY, oo
T 00035+ 0v cDBx=3, 7 - Sy N - -
00034 10 GnBX=) PIC X{01), g o
Qo037 - .10 CpnBXe2 ‘ PIC X(01), OE
0038 0T 7T T O 14 FIlkek T T OPIC X{01)e - TTTTTTTO &S T -
00039 07 CORX=77, o &
' 00040 - 16 FILLEW ' PIC X(78), ey ,
EERER 1 1o E § e 10 CDBXmHU TETUTUPIC RO0L) . T - - T BTt T T R —
00042 05 AVSX, ' . ﬁ o
7 poods 10 A¥§X=y PIC X(06),. 828
TTTop00Wd T T T {0 FILLER PIC X(03), - Ty e T T
00oos R 10 AVEX=p - S RIC X (7T1) . 'g&'
nands -7 01 ‘ReTw&x REpEFINES  RPTYHWS, o :
oopdt. - B 0% - RPIWSXBO DT T PIB A{BD) . o e e
Q004A . o= . FILLER PIC X{06)+
aonug.. - 05 . WPTW5YS3 FIC X(53),
&

e e

————
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00050

© 00051
oonse2

00053

LT

00055

00056 -
- D00ST
00054

. 00652

- a0060
- Q00kY .

. 00062
- no0e

o0aba

00065 -

000es

SG067

N006A

00069
nootio
0007y .

poo7e -

00077

00074
T 000Ts

00076
0oo77

00074
00079 .
00080 -

00081
00082

< 00083
“a00BH

0088

00086

0onBY
noGsa

00osa -
00090

Q0091
pooaz

noo9s
no0ga.
00095
00096 -

gon97
0009a

ad09g-
00100
Q0i01

v 05 FILLER PIC X(29),
" 01 HDRY, . L
C. QO FILLER PIC %(72) YALUE
05 FILLER : PIC X(29) YALUE
TOATE 01;51175' PAGE 1, . T
: 05 PGE : PIE 2229,
- 01 HpRp,
S0 08 FILLER - PIC X(8P)  YALUE
. 0g FILLER PIC %(09)  VALUE
_ - . 01 HnR3 e et i e __v. R -
S 0n FILLER PIL X{09) " yaALUE
0s FILLER . PIC X{4R) - YALUE
N ANNHTATED PROGRAM. LISTING
0y _FILLER ' PIC %{uy) YALUE
o LCOUNT
.. .08 .FILLER FIC %(23) _ VALUE
1SPECIFIET thPUTIUN DATAY, ~ - TT T
01 BLINE PIc xtoi}.
pnuc&nUﬂi DIVISInN.
OpEN INPUT cUB AVS,

UPEN DUTPUT RPT
T T RnVE SPACES TUETRL,
Moy o 1¥1
Hel0, :
Hean c0B
READ AVS

Ir

INTO CogX

cTRL x
"HOVE
“HOVE
"HOYE

Iyt AND
AVER=1
AVSR~2
ELSE
4Y5R To AVE

0
10

MOVE

gt
Yt
1%
To
TO0 CO
CNTR
TU
FHON
ERQOM
eNTRY

"1 cDB¥=y
Ir COAXw{ .m
IF cOBX={ «
MOVE 117

. MNOYE gPACE
“ADD 01 TU
MOVE pNTRE
WRITE RPTH
WRITE RPFTR

TMOYE 00 TU
60 TO MC1O,
C0BX=1 =
HWOVE 1 1

" MOVE SPApk
-ADR 01 1L
MOVE pNTr2
WRIYE RPTH
WRITE RPTH

g1
o sU
TO ¢cO
CNTR
TU
FHEOM
FROW

SFAGES,

SPACES, )
'EXECUTIUN"

[ S S

SPACES,

WRITE RPTR FRUH BLINE AFTER PUBITIDNINB 0 LINES,

e et e b

YU CTRL,

AT ENp 60 TD Mcgo,

‘AT END GU. TO MC20.

SU"MﬂFLAG = 3PacE

SPACE TD A4V5YX

AYS¥Em=y
AVSYA=2’

L

unvs SPACES T RPTUS=1{ 4

MOVE 3PACE 7O

MOVYE  TCY . TO COBXml,

SUHMFLAG

BYwl

2.

PoE
HDRY
RLINE

AFTER PDSITIONING

AFTER

Bywl

.

PGE
HOR1
HOR2

“AFTER
AFTER

PUSITIUNING
PUSITIDNING

CRBX={y 7

0 LINES
POSITIONING

HH-FLAG o ’ -

! LINES

0 L INES
1 LINES

NS



T e’ T e e e e T D T i e s e wmeewd wmeny Wl
’ . ,{ihq
pojo2 . - ' WRITE RPTR FROM ALINE AFTEK POSITIONING 3 LINES _
00103 - ) ana 00 TU CNTRl . Tt e - T e T T I T e A s Ty =
v 0pl04 - . MOYE 00 - TD CNTR3
©ooplos - o G0 TO MC1O. _ R
© 00108 h Ir -CNTRY GREATER' THAN sa 7T i
. .. 60io0T " ADD 0y CNTR2
, no1ng - . © MOVE rNTRd T PGE ' _ e ' :
oolo9e . R WRITE RPTKR FHOM HDRY. AFTER PRSITIONING O LINES - P I e e m ey s
- 00110 : WRITE RATR FROM HpR2  AFTER PDSITIONING 2 LINES g :
0014y - “HRITE RPTW FNOM HDR3  AFTER POSITIONING 1 LINES
Cooeplp o T (WRITE RPYK FROM BLINE™ AFTER POSITIONING LTNES*‘"‘”‘“‘““““”‘“‘“““““"”"“ . : ToTTTT
~ . oot13 : : "HMOVE n0 1D CNTRY, : : o —
- o0yl ApD. 01 TD CNTRi, o : ' ‘
00115’ Ir ~CORX=1 x 1Kt o , o B - CTTTImT T s T e
. v ooooits “MOVE SPACE  TU CORXw! :
00117 o "MOYE SPAcE TD LINE'NO
004l T ) FLSE S N U - I
" 00119 : _ADD 001 TU CNTR3.
00120 - BOVE CNTRS TO LINE"ND, | ' ' '
TO0L2YT T T TR SuHMaFLAR w0 1 oL : oo T o ; B
- ooiga - . MOVE SPAck TO LINE=NO . ‘ _ N : o o
00123 » ~__WRITE RRYR FROM . RPTHS AFTER Pns:TInnzNG.l.LINES
001R4™ ey 60 TD My T
2 0ojes. o Ir  CTRL = I¥1 6O 7O MCis, -
- ouide , IF £08X=2 NQY x SPACES AND SUMM=FLAG NOT ® 111 '
_ goi27. . T 7 MOYE cOBy=3 TO LINE=hD ~ ~ L T T oo T -
o - 00128 S MOVE SPAckS TU GORX=3 . _ e
ooi29 L _ £L5E. : . ' '
TTTTO0430 T T HOVE 8PACRS TO LEME=ND,T T TUTTU T T T
. 6013y : IF  COBX=A0.NUT w SPACES HDVE A RPTHa-i.
©ogotde- HE15 _ ﬁ o
T P043% . T T THpVE BPACE To CORX=80, ‘“’“ I _""_" T T T e T . g -
o0t3a HOYE RPTWSX80 TD RPTRAO, _ -
00135 ’ - HOYE RPTW&XSZ TO RPTRS3, ' _ —
0013677 © 7T THRITE RPTR ARYER PUSITIUNING 1 LINES, ‘ _ e
- 06137 Gn Y0 HClo, - ' ' :
00135 - - Hg20, _ : :
ooi3n - CL0SE COB VS RPT, _ - e e - L T
- 00i4n : v GnBack, : : ' : ' . : :

T T



b A
: ' CONDENSED LISTING
TTee T T T TOREN T Fooovoc o - 70T T pPEN T 000828 T WHITE . 0008BA
12 HOVE "O00BRE . - T3 HOYE ogoaca 75 READ 0008CH
15 ik - 000BEL I READ. 0008F2 76 GO 0006912 o
77 1F noo9La 187 . MOYE oopgRe T T T T 19T T THOVE T T T 00093 T -
a0 HOVE . 00093C " AR HOYE 000952 a3 MUYE 000958
BU 1F. Sooossc _ L MOVE 000966 BY iF oU0%64A
8% TUTTROVE T 7T heposra T T T T T URETT IR 000978 BY THOYET 7T 000982 -
88 MOYE 000986 89 ADD D009BA . 90 HOVE Q00940
91 WRITE 0009AB 92 WRITE gooacc - 83 MOYE __ 0O0ODABOD i
oy G0 . 0004ABE 85 - IF popaee” T T R - T THMOYE T T B0bATe T T TTTTTTTTTTTTT
97 MOVE “O00ATA 98 _ADD Q0DATE 59 HOYVE 000A%G [ ———
100 WRITE . 000AAC ., T 401 - WRITE _ 000BOQ 3 108 WRITE 00085y !
T 103 HOVE 000BAB - TTTTY047TTTMavE T T T 00ORAE TTTTTTie8 T 600 7T T o0eBHg T T T T T T T
406 - 1F . "OC0RAA . 107 4DD 000BCC 108 HOVE 000BER !
- 109 0 WRITE ~ C00QRFA . 110 WRITE 000CUE 111 WRITE 0OUCAR '
112 WRITE - 00ncFe T T 113 T BOYE T 000DHAT ST ADD 000050
115 1F 000Dbe - Y HOVE ao0n70 iy HOYE 000074 :
_ 119 40D . ooonay . 1g20 HOVE 000D9A 124 IF 000DAD v
1227 T HOVE Q00DAA 123 WRITE 0GonBY TRy =] 1 I ODODFE 5 -
V-1 IF 000E0Y . 125 ] 00DEQE 126 IF CO0ELY :
127 KAQVE Q00E28 ) 124 " MOVE 000E38 130 - HWOVE Q00€us
S13y IR pOQERR T T T o X177 T THOYE 000EEC TLTTI3IIT T OMDVE T DOOELD !
134 HOVE 00QE&Y 135 HOVE CODE&A 13%n HRITE OCGOEYO ;
157 _ GD - 0DOEBY4 139 CLOSE ODOEBA Y] GOBACK 000FBA ;
. : :
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PRODUCED BY sHg/s360 FFEwAEE 3) BETA CODE ACTIVITY REPORT " PAGE ,f,“WA
A PROPRIFTARY PRNGRAM NF : : B : .

- BDOLE AND RARBAGE, INC, . REPORT DATE {7 JAN 75
18990 HOMFSTEAD ROAN ANALYST!S NAMEw . REPORT TIME {5,24.08
CUPERTINN, CALTFORNI: a5014 LOCATION= TOTTTTUANALYSYIS RUN NUMBER= -
4p8=ph%»1200 . '
EXTRACTOR nATA SETs o ) e -
. DATA SET MAME FTO4F0DL o
JUB NAMF AV3ux -
"STEP NAME - pRPEYYHCT T T - )
CONTROL MODULE NAME MAIN
i-.mernuu - o . e I . —
DATE - © 47 JAN 15 ’ : T
START TIHME 15:p8433
S END TTHE : 15425439
: REGToN nDUNDSIARSGLUTE! T T o oo T
FHA 294800
Luwa. 2R10n0 . —
SAMPLE. nuuﬂns . ToThT T ) - T Tt T e T
Fua - 0nhono
LWa . QyHEQO
T SAHPLE TMTERVAL {Mz)y T 16 T - - - - T T T T e
SAMPLE rOUNTS :
. _ BELNW FWA 0.
- IN ADUNDS Y i T i i T
"ARQVE LKA ay
" DRQW HATT 157 —
5AMPLE TNTERRUPTS ' Tt - . T T e T m
INELUDING WALY 314
EXCLUNING HAIT io4 : .
'""‘TDTAL tnTFRRUPTa‘f“”‘H”‘”"315’"“"“'“*“f'"“"m"““”' T T e e JE - oo
CONFIGURATINN Ip ‘ :
EXTRACTOR ID S PPE?tZ 1
"EXTRACTNR SFRIAL Nu.”“““ 0 T —
 HEIGHTING FACTOR o Y
STUny CRITERIA S _ .
- STARY TIMF TY542%033 A T T T i TtoormmmTmem o
" END TIME. 15275439
,,-i___~..w."_“,* W T T e e I e —
DIaTRIHUTInN DF ACTIVITY (ExcLuDINb Dsuw HAITJ P
. _ LACTIVE HATT TOTAL
©T 7 BELDW LNWER SAMpLE BDUNpARY ~ 7 0.0 . 0.0 77 0,0 7 T e ) CooT ; B
" WITHIN SAMPLE BNUNDARIES 9.00 §0:29 19,29
ABOVE urRER SAMp F BuunnARv_ - ed,u4 5,79 10,83
TUTAL "33, U8 S 49,52 e

b s e =



PRODUCED av:pPEFg(aktazasTA- CUDE ACTIVITY REPORY (CONTINUED) PAGE 2 )
- BODLE AND RARBAGE: INC. - - (f S
DISTRIAUTIAN OF DSAW WAIT L e ]
" DATA SET PERCENT OF ACTIVITY |
NAME B o T s
" SYSARFND 0,0 '
5YsouT _ o o 0,0 . - —
- 5Y800) - 6,75
. 8YS0p2 - 9,97
378004 33,74 e e
- meEena ;...__....
C TOTAL 50,48 :
——— - ’ — .,._t_..,._...:r_, e — - t X R & ¥ — - - —
_ MODULE MAP (EXCLUDING WALT) o e
HODULE FIRST RYYE LAST BYTE PERCENT OF RUN TIME HODULES WITH MODULES FOR WHICH
. NAME ADpRFES.  ADDRERS =~ el . DVERLAYS REPORTE ARE PROVIDED
MAIN 00jE58 003400 26,92 %
IGL01 948 164EF0 165000 G,0 : U U S
16601940 165058 {65100 0.0 ) o
’ koW kK _ } .




A 2 ki 5 ﬁ,,;ﬁ_v__.,..:v T Ek e ! ‘ i ; N ' t o * ﬁ - —vu-d: o
{ PRODUCED gv PPE= Ata.xJ/BETA - ¢UDE ACTIVITY REPORT (pONTINUED) PAGE 3 Ki“,«
BODLE AND RARBAGE, -INC, : _ :
K : .
. 'STUDY REPORT FOR MADULE MATN
- Ay BOUNDY FOR THF STUDY REPQHT
LOWFR BAUND = 000000 - . T e e s S
- UPRFR BNYND ~ 018800
HUMRER OF BYTES PER UNIY INTERVAL = 325 000R0(HEX) ~—  ~————"—— e i T
- . _ ' NEREER o o L i e
. . " B, DISTRYGUTION F EXECUTED INSTRUCTIONS (EXCLUDING HAIT)
T © TACTIVE WAIY T TTTTTONAL T T T T T T T T e e Tt
- AELOW LOWER STUDY BnUNpARY 0,0 0.0 0,0 )
: o MITHIN 3TUDY ROUNDARIES 26.92 0,0 2b.92 T T T T T e e e
- o ARGVE UPPER STunY anuNoARv _ 0,0 s 0 0,0
o ToTal o S Bb,92 0.0 Be,92
b REREE
- Cs PERCENTAGF OF TIME SPENT LXECUTING SYc!S = 24,04 - . - S
oo o _ ' ' IEREEED L - —
‘ — o Dy THE Mngt FREGUEMTLY EXECUTED INTERVALS (EXCLUDING WAXT)
; _ . STARTING . gNPING PERCENY OF RUN TIME —~ — - T e e T
\ - : LDCaTION  LnCaTIGN
\ ' -
: T -000F40  pOOFSF 10458 ' T T CoT T TTTTTTT T e
. ' : A0nBa0 - nOGH83F 6473 .
: 00on840 nONASF 6173 ‘
AONAFD  a0nARF 6,96 -
s L OLTY nO0HRF 0586
. an1id0 n0§15F n.% ) o
: y - _._' o _ TR _
jv s cnnF FRFCUTIDM FREQUENCY FOR EACH INTERVAL (EXCLUDING WALT) T o -
- STARTING = FNRING - INTERVAL CUMULATIVE HISTAGRAM « PEHCENT OF TIHE - (EAGH * = 0,3 PERCENT)
1 3 LOCATTON “LnCATION FERCENT  PERCENT  ,0 3,0 ] 9,0 12,0 15.0
F ’J ,0DA0AD  nODALF 0.0 - 040 " : :
s -RonARA0 n0083F - b 13 by73 PR E Rk Ak R d ph Rk R F RN KAk e e
o E 0hnA40 - pOnBSF heT3. 13.46 Rk kAR AR AR NN AR AR Tk
: - «NNOBAD . nONBOF B0 13,06 -
e oanBe0 . aUNEFF. 0,95- 14,4p wkkk - —
o v 000900 000B9F 0.0 14, kp "
~ C00ARAD . 6ONRYF 8.96 15,38 wakx
- L\ . e
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PRODUCED BY PPE-212.3)/BETA CUDF ACTIVITY REPORT (CONTINUED] & : \
BODLE aMDh RARBAGE, INC, ' _ - g P.A = /_ﬂ_
,suhnNG ENNING  INTERYAL CUMULATIVE HISTOGRAM « PERCENT OF TIME {EACH « x 033 PERCEAT)
- LNEATION LNCATION PERUENT  PERCENT 0 1,0 b0 9,0 12,0 15,0 :
" ,00PBED nONFIF 040" 15,38 = ' v :
onnFun.  pQoFSF 1n.58 2596 PAEKA KRN RN N RARE I L AR R AR AR AN kK X
.ﬂl’jnF&D"‘ n01 13F n.._o ?5.96 - ’ e o . ’ T T T T T T T e e e - .
001140 00115F .96 26492 "k
.. _eODL1ED . OIRBOO . 0,0 . PBe%R2_ e ) )
..+ THE INTERVAL SIZE CONSISTS OF MORE THAN DNE UNIT INTERVAL,
L o - X % % % ‘ - — e T e -— i
—
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i (R ettt
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-~ CFgy. INCe PROGRAM 01:24:46 14 FEB 75 PAGE. 1 /ikfﬁ
FORTRAN PROGRAM INPLT
S LIAE _
Lo NUHMBER INPUT FORTRAN STATEMENT -
1 Ctotno REF. UCLA BEHD 1"?‘0
.2 . C FOR DESCRIPTION_OF METHCD USED IN THIS PROGRAM, SEE **THE QR
' 3 C TRANSFORMATION*%* BY FRANCTS, COMPUTER JDURNAL, VCL. 4 PP. 265,332
) 4 . C START FERE TO PRODUCE UPPER HESSENEURG MATRIX _ _ e i,
5 DIMENSION A(104103,VECIB), EIGVEC{4s4)y INT{L0)1.:CC{100:55(10) ’
. & DIMENS 10N Z1101,D(1C,10),BB(10,10} . .
_ 7 DATA A / Dal75e811459130226%040352e8¢349¢047704146%0,0;
e e i B Z . 62243051 0a8714296%0,019,916421793.8 /L —— T
9 MMAX = 10 :
) 10 NN = 4°
11 NVEC = 4
Y 12 NaRN . . )
, 13 K=N-2
N R B L DOl .
= 15 K1=J¥1 e
. S0y 16 K220+2 _ -
. ég gg 17 GREAT= ABS(A(KLsJd))
. 855 18 MAX=K1 "
= 19 DD21=K 2N
e B 20 o AB= ABSIALT,)) — — U
g?g> 21 IF (GREATJGE.AB) GC 10 2
E& 22 3 GREAT=AB s
s 23 MAX=]
ﬁ?: : 24 2 CONTINUE . L
? jEE 25 € INTLI} GIVES INFURMAT!Dh Aanur INTERCHANGES
. > 26 INT(J) =MAX.
7 IF {MAX.EQ.KLI GO 7€ 5
, 28 4 DO6L=J4N L e .
25 E=ALKI,L)
: 30 ATKLyL1=A{MAX,L) o o L
31 6 ALVARsL1=E
- POTLEI N, e
a3 E=A{L,K1) . :
24 ALL K1) =ALL{HAX) . ) .
35 7 ALL,MAX)=E
. 36 c INTERCHANGE DCKE . - e
' a7 5 DOBL=K2,N. P
. _38 IF (AL1,4).EQ.0.) GC TO 8
19 A1y d)==AlT, 17 ALK, 31 ;
40 DOLIM=KI,N . e . . L
41 11 ALEMI=ALT MI+ALT, J JALKL M}
. 42 8 CONTINUE X A . L
43 c LEFT MULT: DONE
o o4& pO 2000 HER2,N ) e
B 4% TE (AlM, 0}« EC.0.7 GE T 2000 e
. 4t 10 DO 2001 [=1,N .
: 47 2001 ALT(KL)=ALT, KL}=ALT,M I*A(P,Jl
BT 2000 CONTINUF
S 4y L CUONT INUF -
T EY RIGHT MULT, DCNE _:
. - £1 c “HESSENBURG MATRIX NOW FCRMED A% A(l.Jl. MULTIPLIERS STORED WITH IT %
' 2 DO 105 I=1,N o
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A B B TR M SR
INCe. PROGRAN 01324346 14 FEB 75 PAGE 2
_ FORTRAN PROCRAH INPUT
LINE--
NUMEBER INPUT FORTRAN STATEHENT .
£3 . DO 10% J=2l,N
_ o8& 108 D{I.JlnA(I.J)___ —_—
55 C PUT APRROPRIATE ZIE FERE H TIPLIERS HERE STCRED
567 . DO ‘106 I=3:N e e e e e e e
57. . Lai-2
58 . 0N 106 JI=1,L U R,
g9 . . 106 At1+J1=0.0
- _ . Kl=N+)
3 R=0.0
£2 €=0.0 i _—
&3 DO331=14N . :
&4 R=R+ ABS[Al1l,1)} e L )
&5 33 C=C+ ABS{ALI,N)}
66 _ . DO341=2,N
67 T RS§=0.0 T
113 CS5=0.0
€9 L2]-]
70 NN35J=k 4N
23 RS=RS+ ABS{A(I. .4} -
12 D KLg=Kl=d o e
13- . R1I=K1-1 .
14 35 CS=C5+ ABS{A{KLJ:+K11)) o
75 IF LRSeLEJR} GO TO 2&
76 , 37 R=RS , e oy
77 36 IF ICSWJLELC) GO TO 34
78 44 C=CS
19 34 CONTINUE
80 1JK=1 . B .
81 IF. {R.CEsC1 GO Tn 54
g2 C DELTA IS CRITERICN FOR STﬂPPING AN ITERATIUN o
83 53 DELTA=R*1.0E~-11
- B4 . C MEL IS ARBITRARY SHIFT _ __
o £5 DEL=R/17.1829
86 - GO TO 1%3 .
et 54 DELTA=L#1.0E-1]
88 . DEL=C/17.1829 i el
89 C OELTA COMPUTED -
90 - C PRODUCE A~PI,y ITERATE_OK THIS TO BREAK UP EIGENVALUES OF EQUAL MODULUS
51 1537 p0 187 I=LyN .
92 107 A{I,1)=Al1,1)-DEL g
83 55 IF [NJNEal) GO TO 48 '
S4 C SUBROUTINE CALCEY CALCULATES EIGENVALUES OF 1X1 OR 2X2 MATRICES, N s
55 C PI IS ADDED BACK IN CALCEV
L €6 AT CALL CALCEVIAJNYAX,CFLVEC TR yhytY -
B 57 T en.TO 76
5B 48 IF (NaNEs2) GC.TO BO
§9 49 CALL CALCEV{A, NMﬂX|nEL:VEC!|JK1NI?I
100 GO YO 76 i :
1ol C QR TRANSFORMATICN STARTS HEPE | _ )
102 C_INITIALIZE FOR DETERMINING SUBSEQUENT SHIFTS
o Bk 80 ARLI=0.0
104 AR3=0.0



- CFGy INC. PROGR AN 01324346 14 FEB 75 PAGE 3 /
FORTRAN PROGRAF INPYT
LIMNE
NUMBER INPUT FORTRAX STATEMENT .
105 AR4=0,0 —_—
T _ 106 _____ € RE-ENTER AFTER_REALIT QF cunmr SUPROUTINES c:u.usp
107 ¢ SELECT FIRST ((ZEROJ) SLE-DIAGCNAL ELENENT ERON BOTTECH
108 61 L=N
109 D056 1=24N° : '
i 110 N21=N+2-1 -
111 - IF{ ABS{A(N21,N2I-1)).LT.DELTAIGD TO 57
Y2 86 L=l-1 e
' ' 1137 € VALUE OF L SELECTED
RS 57 IF (L.REJN) GO TO 59 _ . }
118 58 CALL CALCEV(A,NMAX CEL YECsIJKoNy1)
. - 115 N=f-1 SR
e e 11 GO TC 48
i .. _¥3 118 . 59 IF (IL=N+L).NE.O) GC TO. 75
TTER 119 “60 CALL c\LCEV(A,NMM.nELch.IJK,N,ZI
_OE 121 : GO m 55 . :
. =] ? 122 .C DETERMINE EIGENVALUES OF 2X2 MATRIX -~ ROW 1 = A[N=1sN~1}  AUN~L4N) e
. 123 c ROH 2 = AlNyN-1) A{NsN)
— __.%m 124 ___C AND_BASE SHIFT ON THESE__ o . . o
TR T 128 75 B=ALN=~LeN=LI+AIN, NT
. ' E 0 126 cmm—}..n TI*ANSN) A LNy N=1)%A IN~1 4N}, ) } -
R 127 C1=A{N=1,N=)}-A{N,N] e
) 5»&3 128 DISCRCI*C14440%A{NJh=11*AIN-2, N} - N i
_ 129 1F (DISC.GE.0.} GO T0 63
R . o 130 62. R1=0.5%8 o
‘ 131 ‘R2=, 5% SQRT( ABS({OTECT)
., 132 ANUM=(RI~AR3)}*{R1-AR3)+{R2-AR4)* [RZ=AR4) . I .
133 DENCH=ARI*ARI+ARA*AFG
. 134 IF (DENCHaNE.D.) GO TO 200 . v
135 201 RHD=0.0 —
N L 136 - SIGMA=0.0 __
137 TG40 TD 203
138 © 200 RHC=C o
g 129 . SIGMA=B
Wl 140 253 AR3I=R1 .
141 AR4=R2 _ ‘ _
. 142 CALL CCMPITTA;NHAX+LyNsRHC,STGMA) e
143 G0 TO 6l
,, Y44 . 63 iF (B.GEeOe) GO TP £5 _
145 - 64 R1%,5% (B~ SQRT(DISC))
N 148 63 TO 66 . .
: 147 65 R1=a5%{+ SQRT(DISC))
we il NAB . IF {RLNEeQ4) GO TC G&_
- 149 83 R2=0.0. ' e
. 150 , GO TC 84 .
151 66 R2=C/RY
. 182 c ROOTS TF 2%2 MATRIX FNUND ,
" : 151 © B4 LFL ABSUA(N,NI-RL).GE. ABS{A{N,N)-R2}IGD TC &8
IR P94 - 61 AR2=01 e e e e e
155 G0 TO 69 '
T 156 6B AR2=R2 L ‘

[



CF5y INCL . PRUGF AM 1324346 14 FEB 75 PAGE 4 ';/
: FORTRAN PROGRAM INPLT A
- ~LINE | ' |
. NUHMBER TNPUT FORTRAN STATEHENT E
. 157 69 IF [ARLWNE.0,) GO TR 71 ' '
‘ D158 . o T2 SHIFT=0.0 . R R i e
< - 159 GO'TD 13 ;
T1ED 71 SHIFT=AR2 B L
161 73 AR1=AR2 . ‘
: 162 CALL REALITIA,NHAR,L:N;“HIFT,CC,SS) L e . ;
163 _ GO TO 61 - : ;
o __l&4_ € ARE _VECTORS NEEDED o ;
v : J165 76 1F- {NVEC.EQ.O) GO TC 600 e
. - 1&& C INVERSE ITERATICA IS USED FNR EIGENVECTORS -
167 550 SMALL=DELTA*1,0E-30 : :
. ‘168 NUN=0 : :
1£9 JI=1 '
) N 170 , NH=NN+NN L
T - ‘ TATLTTTTC €TSS REAL PART CF ETGERVALUE
L 172 - 513 Cl=VEC{JT) . :
' 3 ©.. 173 "C C2 1S COMPLEX PART QOF EIGENVALUE ———
‘ 174 C2=VEC(Ji+1} . .
' 175 NUN=NUH+L :
3 76 € REPLACE HESSENBURG. HATRIK AND CMULTIPLIERS . o . e
T ‘ TR DO 570 I=1.Nh .
;. : 178 DO 570 JTl.NN
. : S 118 570 AII.JI=D(11JI 7 '
. . 180 IF IC2,NEaDs} GO TO 551 i —
PR - - 181 CALL RUEC(A1NMAX,INT,CI,SHALL'NN;NUH.EIGVEC;NUECgCC,SSl
o S 182 JI=J41+2 . _
e T igd 1FINVELLEQNLUFTGD 7€ 400 )
' , S " 1E4 GO TO 513 - i .
‘ ‘ : 1B5: 561 CALL IHVECLA, hHAx.rhT,c1,c2,sanL,NN nun.slcvsc,Nvec.cc,ss,z.sal {
. i R £ -1 € MEXT STATEMENT IGNDRES CONJUGATE COMPLEX EIGENVALUES ‘
4 P S 1e7 JT=dI+4 —
o 1BB______ . IFINVEC.EQ.NUMIGO.YC &0OG_
TTTTTTTT T T w9 GO TO 513 f
v - . 150 600 CBNTINLE
" R 191 HRITE(6,700) lVEC(II1I=erhI !
. o K -Y- D0 20 I=1,4AN L o "
PR _ . 193 20 WRITE{6,700) (EIGVECLI,J) =l ,NN) :
o L. 194 T00 _FORMAT{IH 15E20.8 / 5E20.8) -
* ‘ ’ 1g57 END i
v AFR10%% LINE NUMBER ‘193 *k% NG RETUFN OR STOP FCLLCWING LAST STATEMENT ¢ i ;
S _ _ : 1
v - e e TR e e e T
v
v T 5]
L . R e St S P S LT LR S P : Nemeet e s nr pens N
o H N T R Lo L [ e ' - -
[ L I ’
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CFGs (INC. PROGRAM 01324346 14 FEB 75 PAGE 5 -
R STRUCTURED SFORTRAN PREGRAM
"TTUUINPOT. ouTROT  CNEST T T T T T rm e e e o T
.. LINE LINE- LEVEL NUTPUT SFORTRAN STATENMENT w
' 1 c ﬂ*umﬂﬂw»w**uu***w EATRY  hovsk dokok skok ook she s ol sk e e Bl A0 Ol ek .
2 ¢ evens REFT UCLA CEMD 14,0 - T T T T e e e e
3 “C FOR DESGRIPTICN CF METHOD USED IN FHIS pnccnu, SEE #*THE QR .
! 5 € TRANSFORMATION** BY FRANCIS, COMPUTER JOURMNAL, VOL. 4 PP, 265,332
) 5 c START HERE TO PRODLCE UPPER HESSENBURG HATRIX ' i _
5 6 DIHENSION A{10,10),VECt{A}+ EIGVEC{443), INT{10),CC(10},55(10) “
—b& T .. DIMENSION Z(10),C110,10)y8R(10,10) _ N
7 & DATA A/ Daly5481L1e9¢3a276%0.0,24B:34950.Ty04176%0,03 64273457
9 1 Datiy1al:6*Ca0sF9aF360221aT13.8 / ’ "
" 1o c dodk ok ok sk dokokoka gkt et F ke kolk ok | OG 10 START ek bk dhsfesteak b deakodoeok dookok o ook ook deokeok &6 .
— §__ okl _.._.  NMAX =-10 . - — i - e e e e oo e e e
10 12 NN = 4 :
N 1L 13 NVEC = 4 o q
12 14 - N=NN :
. 13 15 K=N-2 i .
. : S N - SRS T SR
14 - 1e , [0 FOE 515K 1 o
. 15 17 I I Kl=Jd+l X |
: 16 18 1 1 K2=442 | -
, 17 19 1 . .1 GREAT= ABSIA{K1,d}} e |
18 . 20 1 ]1 HAK‘-‘KI ; '
' ] "
w 19 21 .. b lDD EQR T1=K24N L ) . . . |
20 22 2 1Tl AB= ABSIACI.J1) ‘ {1 —
Y 21 .23 2 I 1 IE {GREAT.LT.AB) [
‘ 22 T 24 3 | . GREAT=AB 11 .
H] 23 ‘d? _3' i I ] : MAX= I- I I 1
— 26~ 2 Tl END LE I
, 27 1 1 1END DO ECR : b
; A | 4 . i '
. _ = ' . - , | :
" = 2R 1t i INT(I} GIVES INFORPATICN ABOUT INTERCHANGES ] o
26 29 1 | INTLJ)I=MAX - . ' | .
ne 2T T30 1 1777 1E (RAXGNESKTT I :
, 1 - — - |
) . o i I T
28 31 2 1 DO EOR L=d,N U B N
29 .32 3 } 1 E=A(K1.L) 1 '
. 30 33 3 1 1 7 ALKLyLI=A(MAXsL) L e
" 317 EY) 3 | I ACMAX, L)=E i B
. EL 2 o IEND DO ECR Bl
- . : 1
: | L £ .
| : | '
I : | .
o e — 1 | S , —— i
32 3¢ 2 T 180 ECR E=14HN ' T T e
W z 33 37 3 -1 | E=A [LIK_I’ | I



- CFG, INC. PROGRAM  01i24346 14 FEB 75 PAGE ~ & ';44“,_-_
o 'STRUCTURED SFNRTRAN PACGRAM
« INPUT  .DUTPUT  NEST T T e T ;
LINE =~ LINE = LEVEL CUTPUT SFORTRAN STATEMENT' o
’ 34 38 3 i f AL, K1I=ZAILMAX) i CTrr
'\ 35 39 3. ‘g c 4 __AlLMAX)=E |1 "
‘ 40 2 ] [END D ECR 1| !
\ | ! Llow
. i |
41 X g ge ]1 .
R N - L T Ll —
' 42 I ¢C {7 INTERCHANGE DONE [ L
. a7 43 1 ' | IDO EOR I=K2,N : 1 h-i
as 44 - 2 1.1 LE (A(T3J)aNEeDe) Il :
, 39 45 3 1o ALT J)==A{I,d] FATIKLIS ) 1 "
. [ _ | B
PR VU SV I | S S T IO
40 46 3 I L0 EQR F=K1,N 111 ;
" 41 47 % | | AL I SACT M FA LT S PRALKL M) 1 b ¥
48 3 11 uaun DO EOR- Pl ;
. | L - L1 o
_ [ 1 ;
P e A9 o2V ENDIE L — . et e et vt emimermnm s o+ e~ e _,%L_l___.{
50 1 {"" |END DO EOR P
" . !l ! - = - L ]| R
, ' ! ——
_ I _ 11 ¥
n 5L 1 c ) LEFT MULTa_DONE 1] .
44 52 1 "I |08 EOR Be=KZ,N . 11 ; :
" 45 23 2 } } JE (ATH ) oNEuOu) - f !l -y
. 1o 1 T [P a———
. by 54 3 { | 100 EOR 1=1.N _ 11|
e AT 55 ._. .4 Lol 1 ALLyKL)=AULGRLI-ALT HI*A(H, ), ——— I .
' 56 3 | [END DD EOR [ 1] :
" 1 4 Lt
B - Il i
; 57 2 b | END IE Py
58 1 | 1END DO EDR bl IS
a 1 - ] ll |
55 . |END RC EOR - ! q
» - -
_ . . . T R, I
60 c 1 RIGHT MULT. DONE i —
w 61 C HESSEMBURG MATRIX NCH FORMED AS A{T,Jl« MOLTIPLIERS STORED WITH IT |
52 62 ' IID!J EOQR I=1,N =
; _: - = . - - .._.,_-.._1 i
RS- - ST = I ) N 00 EOR Jal,h S S .
T b4 2 ' Tl BUTed)=ALTY - 171 ,
. v 65 1 | 1END DO ECR 11 Saianae
Lo Eoor ) ! i R LT B | 1 ' ' P . , \ ;
la. o o o L g




; S an SN T T T T 3 , Do
CFGy INCe PRUGRAN 01224146 14 FEB 73 - PAGE ¥ . .
b , STRUCTURED SFORTRAN PRLGRAM B T SR A
TUINPUT  QUTRUT TTNEST T *‘ o T - ¢
. LINE LINE LEVEL OUTPUT SFORTRAN STATEKENT s
.! ! ] - - ._J: l ———ayg »
Yy g em— i r—— - S l
&5 EEHD U0 £0R % b
) g = o e 1,
' | -
BT C 1 ____PUT_APPROPRIATE ZER0OS WHERE MULTIFLIERS WERE STGRED I ,
"58 b8 1DC FOR 1=3, : ]
57 59 1 I L=l-2 |
" _ o 1 i1
. ‘58 ‘70 1 | 100 EOE J=1;1 11
.. -5 - 711 2 |} al1,11=0.0 R o 11
o 727 T I LEQD DD EOR 1
" ' ![ revime remmik |I i
. 13 {END £C £OR e b 7
{ 1
50 14 TKlshel T T T T T - T
. 61 15 R=0,0 e e,
* ‘62 £ c:o.,o .
" ) . | - b bl AN R T T Y -‘i'w --
n &a . 17 ) 1DD EOB_I=1;n ]
ok 786 I 1 T R=R¥ ABSTATI.117 I
. ‘65 79 1 | C=C+ ABS(A{1.+h}} . - JOVU ROV R,
B0 -slﬁuu DO EOR I
e . - S e e I d : g T va;_ = = m——:a“._._r_..
\ b6 81 100 EOR 1=2,N B
‘ C et 82 1 | RS=0,0 |
- . b8 83 1 { CS=0.0 . A » o | S
# ey 84 1 ] L=i=-1 |
70 8s. 1 | 1DD EDR J=L4N . . . AR B B
71 86 "2 | | ARS=RS* ABS(A(!,JH {1
) 72 87 2 I 1 Kld=Ki-J } . REE
| 73 88 2 | | K1l=K1-1 11
) T4 89 2 ] 4 CS=CS+ ABSIAIRLJSSKIT}) . e 11
30 T {|END 0O EZR i1
{1 e - — N I
= | A
75 ‘91 1 | IE (RS.GT.R) P
76 92 2 1 R=RS [
el @3 _ .1 | _ENDIE . i U |
"'\i It 94 1 I T1E (CSJGTLCT ' ) —
'j_'_ ! g% ,2- I C=CS . ]



CFGr INC. PROGRAM o 01224346 14 FEB 75 PAGE B
STRUCTURED SFDRTRAN PRCGRAM _ Fvﬁi~r—
CINPUT  DUTPUT  NEST - , v ' o
 LINE  LINE  LEVEL , ; OUTPUT SFORTRAM STATEMENT. e e e e e e _ o
‘ 96 1 o | END IE ‘
o e e 8T ... |EED EC EOR — _
, ' 8O 98 : 1JK=1 *
W R a1 g9 - _ " IE IRLLTLC} : : : : ' . o oy
: SRS ¥ 1 R 1 ¢ _ DELTA IS CRITERION FOR STNPPING AN ITERATION = :
_.83 Wy Y DELTASRRL.O0F-1Y. . . ;
. 102 1 c - DEL IS ARBITRARY SHIFT
. 85 103 1 ‘ DEL=R/ 17,1829 - : - , o I S
' .. 104 - ELSE - o _ . - s
" 87 108 1 DELTA=C%1,0F=1% : . . L ;
_ Bg 106 1 DEL=C/17.1829 _ .
AT ENDME , .
.o : 1 ' [
108 c DELTA CCMPUTED | [
W 109 G PRODUCE A-PI, ITERATE DN THIS TD BREAK UP EIGENVALUES OF EQUAL MODULUS I
- ' 91 li0 : DD FOR I=1sN . i :
L e IS 5 N | : : | At1,1)=A11,1)-DEL — . 1 i
112 S lENn s} EDB 1 ;
. : L
e e 13 - 113 - |10C EOREVER - . . i
: 93  ll4 1 [ JE {N.EQel) I :
e, 115 2 c SUBRDUTINE CALCEV CALCULATES EIGENVALUES OF 1X1 OR 2X2 MATRICES. I
' 116 2 c © Pl 1S ADDED BACK IN CALCEY | ;
L 9s 1T - 2 I CALL CALCEYUAJNMAXIDEL yVEC;TIK A1) - N S
P . 118 2 - UNDg 113 i i
A et e e e - ._ . C—— i . e m e e e mrmemr e e m et e e — s et~ —a———— J rm
119 | ELsE | |
/ | 3 R :
1 1 ]+ ;
. 120 2 120 | {DO EOREVER. . N O S
v 98 12t 3 | " IE [NeECe2) 1 :
99 k22 A ] CALL CALCEV(A:N”M:UEL-VEC JTJRahe2) 11 :
' 123 4 | e uNan 113 l l I
i . T
124 3 ! | END LE i1
125 3 c. I i QR TRANSFCREATICN STARTS RERE - . N .
. , 126 .3 C I 1 INTTIALIZE FOR DETERMINING SUBSEQUENT SHIFTS | i
W3 RT3 e L RRYR0WD e i . A
7 1o4 7 iea 3 | | #P330.0 o
P 105 129 3 | | AR4=0.0 S A
_ : | 1. I o
L ' . | [ - e . . | O T
¢ 130 3 | | 1LC EDBEYER 1 i
05— - e ML . G . |____| _I|RE-ENTER AFTER RFALIT CR_COMPIT SUERCUTINES_CAL]LED 11
‘ £32 - &4 c R |  ISELECT FIRST I(IERO!l SUR-DIAGCNAL ELEMENT FROM BGTTOA Vo
e I ius 133 4 - 1 1.1  L=N . . 111
B B ‘: : e t 4 : ! - i i v : . . ‘s 1 . : —;'—"7 : T
L% ’
i - —




Lt o

‘-I_“,“ p 1 1 i L e b 3 1—-—_; 1"‘#’___'__*
- CF3y INC. PRIGRAM 0l:24:46 14 FEB 75 PAGE 9 A'__
_ , STRUCTURED SFORTRAN PRCGRAN _
INPUT .  OUTPUT  NEST -
LINE LINE  LEVEL " BUTPUT SFORTRAN STATEFENT .
| ] I 1 Pt e
e o S U S S, I 111 .
109 134 4 | 1 71 1ho E!:E 1=22,N ' 1 b1l .
1107 135 5 i | I 1 1 N2isN+2-1 o . R I ;
1Ll 136 5 , Il ]I g | URDD LE ( ABS(AIN2IyN2I-1)).LT.DELTA) { { : : '
. ) . <__.,, e N ) ) ¢
' 112 137 5 - I [ R R | Py
§ e 13B L f_. ... 1 __|END £Q EOR — — | O IO
; — a I 111l
’ ; ! 1] P
- 139 & ¢ ] ol VALUE DF L SELECTED. b1l
" B4 140 4 1 I 1 UNDD IE (LeEQeN) : 1& ll l| .
C . I ] G
i LIB_ . lA)_ 4 1L UNBE 120 IE ((L-N+1).EQ.0) — . "“'_'ILII ll ,
n B B l <...--_._-4-
" 142 % C  DETERMINE EIGENVALUES OF 2X2 MATRIX -~ ROH 1 = A{N-1{N-1}  A{N=1,N) (B g
143 4 c ROW 2 = A{N,N-1} ATHN) ] 11 -
\ S LT 4 C  AND BASE ShIFT CN THESE : Ay
‘ 125 - 145 4 ‘] I 1 B=ALM=1yN-11+A[NsN) i1
he 26 146 S eV CE AR NS LA NG N A CN NIRRT N [ S P .
B 127 0 147 9 1 7] Cl=h{N-1,N-L1}=A(NsN] bl
128 148 4 } [ Dlsc_cucnt..o*nm N~L}*AIN=14N) | R
12y 149 4 1 | 1 1E (PISC.GE.0.) _ 111 -
y 144 150 5 N 1E (B.GE.0.} N
le7 - 151 6 | 1) Rl=,5%(8+ SORT(DISC}) I
. 148 ‘152 & .| b IE (P1.EQ.0.} [
149 I EE) ‘ o [ R270.0 1
" . : 154 i oo ELSE I O D
151 155 1 Sl I R2=C/R1 111 ;
' 156 b ! o END 1E (S O
: 157 5 I I ELSE O o
AT Tt S 1T BT S R e R1=,5%[B= SQRT{DISC)) _ o 1 .
181 159 o 1 [ R2=C/R1 = 1
la® o | (I £30 1E oy & [ S
S Lol 5 c i 11 'RCOTS OF 2%2 MATRIX FOUND S ]
153 162 5 | [ JE € ABSIA(N,N}~-R1).LT. ABSLA(N,N)-R2)) O = | I I
! 154 163 é B 1o AR2=R1 pug P
e 14 S v E AR . . _c A0 et
R £-1-0 165~ 6 | ([ AR2=R2 : gl-a Tl
_ 166 5 ! | . ExD 1IE - : > I
157 Lo¥ 5 1 1 1 JE (AR1.EQ.G4) ?Q P
158 © 168 6 | | © SHIFT=0.0 s LoaE 110
149 5 | 1 ELSE 553! Pl
. low 170 & - R R I D RHIFT-AM o . — — — = SR B T T
L7 5 : ! {7 EM IE ' 117 SRR
l6l 112 5 | I 9 “RR1xARZ . R
162 . 1Ts 5 4 o CALL REALITUAINMAK, L-N.SHFT.L‘C,S‘;) 111
o Lin . 4 1 I -1 ELSE . .. _ 11
- 13 L7s 5 | | | R1=0.5%R , , . b
Ch 131 1ra 5 b bl R2alh% SQRTH Aasw'scn T
] 132 117 5 - I TARUN=(RI-ARIVR{RI-ARZI+(RZ<ARAIC(RZ=ARGT 170
133 17E 5 1l [  DENCM=ARBEARBEARA*ARS 11




CFGy INC. PROGRAN 01:24:46 14 FEB 75 PAGE 10 '/
STRUCTURED SFORTRAN PRCGRAM
: . |
INPUT  QUTPUT  NEST o
LINE LINE  LEVEL OQUTPUT SFORTRAN STATEMENT Wl
!
_ . .
134 .o 179 5 | { ] JE (DENOMEQeDa) 111
—_ 1as . 180, . 6. | 11 . REG=0W0_ S (S I U
135 181 6 1 P SIGMA=04D SN _
N ¥s 5 i | ELSE - | S R,
134 183 & | 11 RHO=C 111
139 184 6 ) 1 1 - SIGHMA=D 111 i
. 185 5 | i1 EMC 1E b1
o A0 186 . 5. Lol AR3=Ri 111 g
14} 187 5 I Il . ARG=R2 111 :
) 142 148 5 | I CALL CCMPITLA,NHMAX L yNyRHO,SIGNA I O S,
. 189 4 i 1 | END Ie I -
190 3 ] | |END DL ECREVER I | i
: ! . S I N ;
S PSR I N - e = SRR O B
115 191 3 '} l| "CALL CALCEV(AsNAAX,DEL,VEC, TJR 1N 5} I i
116 Loz 3 | " N=N-1 | .
193 2 : |ESD DO EZEVER ! { T
' _ : I i "
s e G4 Yy EKD 1E. e — —— ] "
119 195 1 ' |~ CALL CALCEV(AsNMAX,DEL,VECyIJKyNs2) I ;
120 154 1 | A=N-2 . A
- 197 _-;EHD DO ENREVER jI B
----- n
SUNNUR A - C ARE_ VECTORS_NEEDED u
165 199 : 1E {NVEC4NELD) :
y 200 1 c . INVERSE TTERATION IS USED FOR EIGENVECTORS . .
167 20l 1 SHALL=DELTA%1.0E~30
T8 202 1 NuM=0 "
“Le9 - 203 . 1 JI=1 e
e JRTQ L 204 Y A¥=NN+AN .
P __ o . B} . .o | R
20% 1 T IRG ENBEYER | :
. . 20¢ 2 ¢ o . N €)1 . IS REAL PART OF EIGENVALUE B o
172 207 2 . Cl=VEC(JT) : |
\ ... 2ua 2 ! C2 IS COMPLEX PART OF EIGENVALUE ] e
' 174 209 2 [ C2=VECLJI+1) ' | :
175 210 2 | NUH=NUM+1 e .
k e . T | .
| K 21 2 ¢ S REPLACE hESSENBURG MATRIX AND MULTIPLIERS i :
I ¥ A SIS - S R ' : IlDB EOR I=1 4NN e, ¢ "
A : 1} :
' R I 111 ST
178 213 3 F 1 1PC EDR J=14HN [ ,
17y 2Ll4 4 1 1 1 AT,0=0(1,J) 111
r : 21% 3 i ll {END DN EDR }% = ,
RS ——— - [ t-
| o - (N 11 :
s v 21¢ 2 I 1END DL EDR (I S
Lo s JERRA T S i . N oL P
, ,
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L IFGy INC. PROGRA R 01324246 14 FEA 75 PAGE 11 ) /k_"_
T "  STRUCTURED SFORTRAN PRCGRAM o
COUINPUT JuTPUTT TNEST T T T T T : !
. LINE LINE . LEVEL - ; OUTPUT SFERTRAN STATEMENT -
TTTTie0 T 2T T2 i IE (C2.NE.C.1 T ] ‘
145 218 3 o i CALL IMVEC(A, mmx,mr.m,ca,SHALL,NN.NUH EIGVECYNVECY .. ... ... ... N DO
219 - L | CC,SS4+2,B8) |
' : 220 3 ¢ : I NEXT STATEHERT IGNCRES CCNJUGATE ccupuzx EIGENVALUES ) R
) 187 2z 3 ] JI=JT+4 | ‘
_ooima_ o227 3 [ .. \INDOQ LE {NVEC.FQ.NUMY ll R
i . Comrmmsmman
‘ - 223 2 | SE ' ' ; I
18l 224 3 I CALL RVECCA;NHAX,INT,C Ly SMALL ohA yNUK ,ETGVEC(NVECCC, !
225 : 1 | 581 1,
182 228 3 | JI=J1+2 }
w183 - 227 . 3 (I UHDQ LIE (NVFC. Fn NUM] ll e,
: (;..._..-...
228 2 | END JE . . O
229 1 |END 0O EDREVER !
, 1 - e r s ooy iy S N .
y . 230 - BN JE .
191 241 THRITE (6. 90010} tvscum«nnm
" v' l = i i.__:
192 - 232 _ . 1DL EDR I=1,NN b
193 233 " 1 1 WRITE {&y 90010} IFIG\‘EC(I.JHJ”-'HM I
i 234 IEND DQ_EQR ]
SN 1 1
! To23s 0T sTOP.
i = -
u iembaie i ol . . .
X e



“GFGy INCa - . PROGRAH o : 0l:24346 14 FEB 75 PAGE 12

STRUCTURED SFORTRAN PROGRAM ' : ‘ */” )

L P ————— e me— - e e ————— D e S S S S S |

 INPUT OUTPUT - NEST _
. LINE - LINE LEVEL e -  _DUTPUT SFORTRAN STATERENT S )

236 t oo ok kol ok ookt IRk R EORMAT STATEMENTS #stabiobdobdokdsfokdoheson d ik & o~
YT a4 7237 77 T T 7790010 FORKAT (1H 45E20.8 7 SE20.8) o T ‘
! 238 g s ook ok Rk kbl END PROGRAM UNTT okkomkskackiokkk bk adonik T o
. - - : .
239 - END .
[ . . e R - *
[F] ] . o
L - - lf .
UV LY S S R S - - N4
u . -
12w — [}
’ 11 - Rl - AL ]
ks woan
’ .
[ PR |
¢ - 13
H3 T - - w8
n t_“
| ‘ :
B - SRR v end
P _ . e
R ” . 1
e o e e . e - . I
’ 'r'\)-fi _
. . A, v ~ . P TTe
s ‘ N S ; -t i P : C P f LT

et e
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CFGy INGa - PROGRAM - 01:24%46 14 FEE 75 PAGE = 13 - A
- , FCRMAT CROSS_REFERENCE TABLE - T
' 'FORMAT STATEMEAT T T T T :
NUMBER ' LOCATION  REFERENCES .
. 90010 237 231 233 ) T
) . . : . . e amm - - n—. e ——m Tm e mem i emames e A .. - - - eaag
' - - 3
() -t
. - [
1] e G A em— 1
i T e 3
o - L . - - -- e it
O
) ' ’l:‘rép -- o - —— ’
ry & -
[P - _Q_Q, C e e e S
25
[T RS- ———— ‘._:;Wﬁ P - - B et T T R
@ h-;
i - = a5 3
S N :
B e eeeeaies . ‘{:«:g . . . —
" . T
i - -- - ‘
n S Rt v
“ N '
1) - T -t
o e — —
i Temsme e 1
(—; - P - .
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CFGy INC.- "PROGRAM 013243 46 14 FEB 75 PAGE 19 ?/

FORTRAN PRCOGRAM INPUT e

' LINE . N

) NUMBER INPUT FORTRAN STATEMENT o

1 Ceawws REF: UCLA DEMO 14,1 "y
L 2. ..  _SUBROUTINE CALCEVIANMAX/DEL.VECIJKyNGMY . - e e
v : , 2 TDIMENSION Alhwax.hMAxI-VECIL) i
- 4 IF (M,NEa.l) GO TO 2 e
' ) 5 1 AT=0.0 .
. & -~ ACNsNY=A (NN} +DEL o
7 C STORE EIGENVALUES IN VEC i
B VEC(LJKI=A{N,N} o . .
: 9 VEC{IJK+1)=Al ———

: 10 1K= 1JK+2 "

11 RE TURN X

. 12 2 B=A(N~T,N=1}+A{N,N) X "

13 C=ALN=14N=L1%ALNyN)=A (N, N=11%A (N=1N} :
R 14 __ C13AIN-1,N=3)-AlN,N) —a
15 DISC=CL*CL+4 J0*AIN N L) FATN=T 4N} :
N 16 IF (DISCeLTa0a) GE TO 9 o
17 4 Al1=040 - :

. 18 IF [B.GE.0.) GO TO & e e i o]

‘ 19 R120,5%|B~ SQRTIDISL)) ' !

i ., 20 ... 6o-TO 7 e ol

: iy & Rl=0.5*[B+ SCRT(DTSCY) :

N 22 . IFIR1.NE.O,) GO TH 17 e e e

23 10 R2=0.0 ; !
i 24 G0 To 11 B L e s
25 7 R2=C/R1 - .

e 26 11 RL=R1+NEL o
; T R2=R2+DE( "

., 8 VEC{TJK)=R2 e e e e

29 VEC{ IJK+1)=Al

. 3 VEC{IJK+2) =R1 L e e

) a1 VEC{ IJK+3)=Al I

., 2 GO TC 8 e ;

T 33 9 R1=0,5%B &

; 34 Al==,5% SQRTIL ABS(CISCH} e o aaen s e e iy

as R1=R1+DEL
25 VEC{IJK}=R1 e e e e
" a7 VEC{IJK+1)=-AT-
e 28 _VEC[1JXK+2) =R} R
» ig TVEC(TJRF2)=AT

R 40 B l1JK=TJK+4 5 ) e oy
- 41 RETURN i
42 END et e e e
-—— S S N © e e . - —— — = e U — .
o e e e e e g
3’; - I R . — ‘¢
. z

T _ ‘ x e
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- CFGy INC. FROGRAM CALCEV 01224348 14 FEB 75 PAGE 20 e
STRUCTURED SFORTRAN PROGRAN ‘
CINPUT  QUTPUT . NEST ,
. LINE ~ LINE LEVEL OUTPUT SFORTRAN STATEMENT ) ey
L 1 c #**********#*******'a**** cAL'csv ENTRY &% $shokkodkokoksdohhadodokskioiok koo - T
' 2 T " essse REF: UCLA DEND 1.1
P 2 3 SUBROUT INE CALCEVM,NHAx,DEL,vEc TJKyNyM) i
' 3 4 DIMENSICN A(NMAX NMAX) VECI1} '
o 5 c ook ok Fok ok ke ok skokak ok ok kool | QG TC START akdokok koo kb skokaok kiR 4Kk T )
FA 3 . 1E (HJEE.1) e
- 5 ¢ 7 1 AT=0.0 : B
6 8 1 - AN NI=A{N, NI4DEL
. 5 1 ¢ . . STORE EIGENVALUES IN VEC i
- | 10 3 . VEC [ TJK)I=A{A,N)
- -9 n -1 ) - VECI1JKeL)=A1
io 12 Ty TIK=TIKs2
- 11 13 1 RETURN i .
< —————— St il
" 14 - EMND IE e
- 12 15 BzA{N=1,N-L)+A{NyN}
. 13 16 _ C=A(N=1,A=1)*A (RN} ~A(N,N~1]%A [N~1,N) e
la 17 - C1=A(N-1,N-11-A{N,N)
. 15 18 DISC=CLECL+4. 0% EINyN=1)FAIN-14N)
: 16 19 1E (DISC.GELDe} oo )
. 17 - 20 1 AT=040 - e o
- iB . 21 1 JE (BeGELN,)
. 21 22 2 R1=0.5%{B+ SQR¥(DISC})
22 23~ 2 LR {RTJEQ. 0 )
- 23 24 3 R2=0e0 - e
25 2 aE -
25 26 3 R2Z=C/RY. ) - e
- 27 2 : EbnD 1E
pee 2B L JBLSE
19 29 ) 2 U RL=0.5% (B~ SORTIDISCY) "
w 25 30 2 R2=C/R1 N o e
R 1 END 1E
26 32 B! R1=R1+DEL i N e L i
w 27 - 33 1 R2=R2+DEL e
X 28 34 1 _VECITJK)=R2 3
! 29 ag” T VEC ( 1JK+1) =Al
" . 30 36 1 VEC[TJK+2) =R] ] o i
: 3) 3T 1 VEC (1JK+3) =581 ) ) T T
38 ELSE . e e e e R
w 33 39 | Rl =0.5%B
) ‘34 - 40 Lo Als=,5% SQRT(_ Aaswrscn o i
‘ ELI 41 1 T RL=RL#DEL T B - T
e 36 S 2 1 VECITJK)=R1 I P .
- 37 43 1 CYEC(TJR#L1==AT1 ) -
4 - 34 a4 1 VEC[LJK+2)=R1 :
W i9 45 - 1 VECIIJK+3) =AT T o -
T e o EMDIE
6-\ 40 47 TJK=1JR+4
W 41 48 RETURN o o o s
o



CFG: INC. .. PRUGRAM CALCEV

INPUT  OQUTPUT - NEST
. LINE LINE LEVEL

o L A9 _ I *##*ﬁt***************#*** *_ END, PRDGRAM UNT T 3k ok oksbodkteor ek kokokok oo ok g %

50 END

W
Tl Sm e e s c——— — il - —— s ——————————— - -l
S :

It ) Q

STRUCTURED SFORTRAN PROGRAM

PAGE 21

DUTPUT SFCRTRAN STATEMENT .

,f_-,m
ity

AL Lt |

P ce ey

L

e

) L b g,«_.
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e
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— T S PSR S WCSII S PRI S S S N SN Ao S A L S P B
#4  CFGy INC. © . PROGRAM . - 01 24 46 14 FEB 75 PAGE 27 //
E:a‘ FURTRAN Pnosanr INPUT :
S R : U LINE ’
S o NURBER INPUT FORTRAN STATEHENT . ; -
l C--a.- REF! ‘UCLA DEHD 1452 B
R 2 SUBROUTINE REALIT(ANMAX,L Ny SHIETC,$).
‘ 3 DIMENSIOR A(NMAX N¥AXTSC{1},3(1)
. & . 1F {SHIFT.EQ.0.) GO TO 2 - R U S
5 1 DO3 J7L«N
B 6 3 ALT,1)5A(T L1= SHIFT- e B ) e
= 7 2 M=N-1 !
R R S D04 T=LyM
_ T g T DENOM= SQRT(A(I, )**2+All+1,ll**2!
y 10 , IF (DENCM.GT.0.) GO-TO 10 : L )
11 S ILCl1)=1.0
. 1z S11)=0.0 . et e e e
13 GO TO 4 :
g 14 10 CLI1)=A(I,1)/DENON
b 15 “SUIY=A(T+1,11/DENTGH _
. ‘16 ALIy1)=DENOM B e . ; . S S S
17 12 11=1+1
. 18 DD 35 J=T1,N . e el
118 FEALLGSY R
. o .20 Al],J)-A[I+1,J)*SIII+F*C(JJ
3 B At1+1,J1-A(1+1.J)*c111 -F*5 (1} o
N 22 35 CONTINUE = L X . — e i e .
23 4 CCNTINUE : _ e
; 24 C _  TRIANGULAR MATRIX FCRPED e N '
25 : D05 J=L4M
. 26 D6 1=1,d
‘ 21 F=Al17J) '
) 28 ALTrd 1=ALT,J41IHS LS 1HERCIT ) e it o
' 29 6 ALT d+1YsALT J41)*C (J)=FRS {0}
. 2 CALJHL JISALIL JH 1Y RS1I)Y
. 3 B ALIHL, L)AL JA IR} ——
e =2 _C_  THANSFURMATICN CCMFLETED __ .
_ 337 " 7TIF ISHIFT4EQa0e) RETURN
24 7 D09 I=L,N - . . .
35 9 ALT,1)=ALT,TI4SHIFT -
, 3¢ 8 RETURN _ S ~
: 27 CEND
— . -
Saws . oS
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CFGy INC. 'PROGRAM  REALIT - 011243146 14 FEB 15 PAGE 28 o
R STRUCTURED SFDRTRAN PROGRAM "
INPUT © JTPUT ~ NEST ’ : - ¢
- LINE LINF  LEVEL DUTPUT SFORTRAN STATFHENT _
1 C - #kmksdokksoiokiokkkd kb dkokkk REALTT . ENTRY b dskoko dakkakdondorsk kkkedork s Y
- 2 ; ' . evese REF: UCLA DEMO 14.2 '
) oz I3 SUBROUTINE aEALzTIA.hMAx. #Ny SHIFTCyS) e S e eeeny
© 3 L4 BTMENSION AINMAX,NMAX)CLLY,SUL) ' o ;
ot 5 e **w*.,w-mmn****wwv«m** Lm;lc START - #kakkaokokaboddeok Jok e kAo ook kg ™
T & "IE (SHIETJKE O.T : - T o
. ’ . d
'| i i
. 5 7 1 N0 EOR 1=L5N .
: 6 : 2 b o Al I)=201,1)~ SHIFT | 4
PR SIS U D S I_Ebm .DD EQR - - ____lL.____.;
! . - |
n; . - __GL_—...._.._
. 10 END IE .
. Bk R B M=N-1 e e - - ) s
[PAP—— ———l - _.______.__..,.+._...__.I e b e —— - L 1‘
8 S ¥ ' [nn EOR T=UpH ] :
R 9 13 1 | DENC¥= SQRT(A[I,Il**2+A(I+1.I1**2) ) e R
10 14 L f AE (DENOM.GT.0.) - ‘ 1 L
. 14 15 S22 g CL{II=ALT, 1) /DENOM T S S N
15 16 2 I S(1}=A{1+1,1)/DENON . ' S ] é
- 6. 17 L2 -1 A(Ty1)=CENDH I
17 18 ‘2 | fl=t#1 7 ¢ I :
i |- : _ —
S R , | R ' {1 j
. 18 19 L2 g 10€ EQR J=114N . I -

T 19 o207 "3 I { F=A(TI,0} 11 ps—
20 2] 3 N b AT Y= n{t+1,41*=lr}+F*rIIl — _ . L 0
S 22" =R T [T AT A(I+l,Jl*ClIl—F*¢lll il ;

, S 23 2. b EEHD ne foR” Ly
- 1 11 ;
4y v 1 T l .
| .24 1 | ELSE . L
1L T .25 2 ] Clu=leC_ - S L
120 2a 2 I S{I)1=040 ]
- 27 1 ...l - END IE 1
28 - IEND DO EOR !
X . ‘ . l 1 .
iipg T TRIANGULAR MATRIX FORMED | |
2% " 30 . {nu EOR Jxl4H ' }
: . ' Lo _ I} :
[Tl TR Y IR 110 FOR F=t,J . e T
' N 27 ~.32 - [N E F=A(T,J} 11 ‘
W L 2B 32 - b A(I.J) ntrtd+1:*s:az+F*cha Il
| . $ - , . e ‘ oL T T T e T
{ o I . ek .ﬁ_,__; ok . , ) o ’_ ; ‘ ! :,_ L L ! N



W — = 3. " 3 R T 3 v i ‘ I - R B B _',‘ : 3 - ; N z
i SO T T T T R R AL P ——
CFG; INC. ~ PROGRAM ™ REALTT. 01:24:46 - 14 FEB 75 PAGE 29 ‘
o | SR STRUCTURED SFORTRAN PROGRAM ' ’ ] B
CUTTTINRUT OUTRUT TTNEST T T T ’
o LINE© LINE' LEVEL'. OUTPUT SFORTRAN STATEMENT ) . . . .
PR < 34 2 Pl ALL J+1)=A UL, J41 14 CLJ)~F*S L) B B e
c s 35 1 } END DO_EDR B . : . :
. 30 36 - 1 : 1AMl F)=A L+, 0+ 1 %50 3) . |
. 31 37 1 ; ! AlJ+1J+L)=ALI41, J#1)*CLY) B
o L 38 R |END 00 £0R L & P
-l . EL ¢ - ;  TRANSFORMATICN COMPLETED N
" 33 40 . IE (SHIFT.EQs0.) " - ; :
o 33" ST RETURN
- - L Kmmmmmmmne
) 52 END IE —
- o o , 1 - . ) P
: 34 43 S DO EOR I=L,N - : |
iy 35 &4 . 1 l CALTST)=ALI TI4SHIFT ...
o 45 |Eup DO EOR !
- 36 46 o RETURN '
’ :  Kmimm i - o ' o '
- L &T c Aok ok dokot dok dokkokkf Sk hkokkk END PROGRAM UNTT sedskokdokhkakaokobb ok ko dohdok -
. 48, END
e L e -
LD o - ————
RV i - .
. .o L B )
o & ) ) —
~ i
: v ] T
- o 8 é) B . )
w 7 o —
PRI < I R B .
bl 3 Lg} -
- ::-6 . - —— JR— s e i s o R
A




Tt B

a0 Rl NN .

EFéy INCo FROGRAN 01355121 14 FEB T5 CPAGE 1 !
| FORTRAN. PRCGRAM. INPUT v :
- LINE : " . - o . ' '
NUMBER INPUT FORTRAN STATEMENT Y
o 1 Coeses REF: UCLA DEMO 1443 ——
o , 2 SUBROUT INE CCMPIT{A,NMAX,L.N,RHD SIGMAY . .. - i ‘
LT ST s : DIFENSICN A(NMAX,NFAX) v
RN 4 T HOUSEHOLDER TYPE HATRICES USED INSTEAD OF RGTATICNSISEE FRANCIS PAPER) s
i~ S5 HeRa |
. & DO.1 T=L;8 . y
. - ST IF 11«ME4L) GO TO 2 h o
R o .8 2 Bl*AlL;L)*(AlL,LI*SiGMA)+hlLnL+1)*#lL+l,L)+RHﬂ' . —
- g BZ=A(L+1.LJ*(A(L.LI*AlL+1:L+l)~SIGMA) ; :
. 10 B3= AtL+1,L)*A(L+2,L+1) : .
11 AlL+2,L)=0,0
Y 12 GO O & _ . ;
‘ 13 3 31=Al1,1-1)
e : YA o B2EALT+1,1-1) o _ - o
' 15 1IF (1.EQ.M) GC TO 5~
y 16 4 B3=A{1+241-1) . I
17 60 TN 6
. ig 5 B3=D.0 e .t
‘ ~19 6 D= SORT(BI*BL+B2%A24R3%E3 ) i
R 720 . IF IB1.GE.0.) GO T0 8_ o o o B o ;
‘ 21 : 7 p=<D - ;
‘ 22 B IF {D.EQ.0.} GO TC 1 . o
" 23 9 CL=B2/{0+B1).. p——
. 124 CZ=B3/(C+BLl) - e . i . .
25 E=2.0/ [LaD+CL*CL+C24C2) ' ;
. o .26 D010 K=I, M
27 1F {1, EQ.HI @€ T0 12"
¥ 1 IR G=E*(A(I:K)*CI*A(I+lfK)+CZ*AtI+21K)I 3 . L .
29 ALTeKI=A{L4R)-C
. 20 L ALTH#L,KISALT+1,K)=C1*G e ) o e
31 ' ALI42,KI=A{[+2,K )} -C2%G
e ~ 32 .. GO0 TO 10 _ _ [
33 12 GEER(A(LK)4C1*ALT $14K))
34 TALIeKYSALT K- .
“o S35 L ALL+L K)=A{T+14K)-C1¥G
“ 26 - 10 CONTINUE i .. )
o -1 i “IF (1.EQ.L) cn TO 14
e - 38 13 AlIyI-1)=-D. T
T : 36 A11+1,1 1= o 0 -
o Cagt IF (1.EC.H) GC TD 14 i e
g 41, 15 Al1#2,1-11=0,0 ‘
. 42 G ROW- OPERATIEN CDHPLETED . o B i )
o _ T4 J=Iw2 .
Gl B R 1 zJ.LE.Nr“so 1T
ER 16 J=N . am
: - 1700 48 K=L,J
T IF . 11.EQeH) GO TH 2C
R 19 G= E*(AIK.Il+Cl*A(K:I+1]+C2*A(K,Ii2)l i
o AUKyT13=A[K,1}~G
N ) A{Ky1+1)5A(K,1#1)}-C1%6
g ALK I+21=A 1K, T+2)~ caxg
: 3:._ B GU TC 18 - o
i . v ‘ 3 T g : N : o e —— p—



¥ [ . s 1 1 o * o] - .t - H - .
' . CFGs ING. - PROGRAM. COMPIT . o1:55:21 14 FEB 75 PAGE 2 ;(‘“
) : s _FORTRAN PROGRAR INPLT : ) o
PR - »——»-—LIHE- - »—»---—.:—':-—.-H»,—-m-.. —— e B L e - "
) NUMBER INPUT FORTRAN STATEMENT ”
53 20 G;E*{A[K.II+C1*A(K,I+1]3 T T
B ALK I =AIK,11=6
. 557 ALK TE1YEATK  THTI = Cl*G
. 5p 18 CONTINUE - i e e i
- E7 J=1+43
. 58 ~IF (JAGT.N).GO TO 1 ey
: 53 21 G=EXC2KA(1+3,142)
o Y AlT#3;1)=~G —
- T AT, IS ClRETTTT T
§ €2 L AUI#3, T+21=A1 143, 142)-C2%0 . .
€3 € .. CTOLUKN DPERATICN CCFPLETED
. &4 1 CCNT INUE -
&5 RE TURN
[} J—— i 66 EBE, _.:A. I
" _ B - o
* | a REEEd ]
1 e e e e et e s —— — — —— ——— 1
. ST e e T e e | .
. e ——r e . - .y
15 9. '
£ - - - . -1
Mole o i e = [, P —— :
it !
i moTes R
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o N s e e s+ e et e = b o i W
. . T 7 _ _ .
" CFGy INC. . PROGRAM COHPIT 01155:21 ‘14 FER 75 PAGE 3 e
T  STRUCTURED SFORTRAN PRCGRAM !
PTTTINBUT O OUTPUT CTNEST T , . _ ?
. LINE . LINE ' LEVEL VDUTPUI SFORTRAN STATEMENT o e
' S Cr c '**#*#*gw**m***w#a*w* ccgpn . ENTRY ***#**#**’F#;k‘*******#'***#*lk" T R
B LT T esess REFT UCLA DEMG ™ 14.3 “
v 2 N R SUBRUUTINE CUMPIT(A:NHAX|L,N¢Rhﬂ,SIGHA) Do S "
T 3 Ca T - DIMENSION AIRMAX/NHAX)
' : 5. N u**ww*mm*u***** LOGTC START kkokabosok atchok ok ok bk ok "
A ""'“c“ﬂuussHuLnEq TYPE MATRICES USFD. lNSTFAI‘J OF ROTATIONS(SEE FRANCLS PAPER) o R
. 5. T B - H=\—L' o v
. : . R i : Ex T X
. e 8. . |00 EOR 1=tk |
" T 9 1 | 1F tI.NEaL} . e 1 "
o 13 L0 2 = TOBLY=ALT G T-TY S J
. 14 1l 2 | B2=A(T41y1=1) i —
- 15 . 12 2 | IE (I.AEaH) o IR
_ Y- 137 | o B3=AUT+2,1-1) T
" 14 2 - | ELSE ]
c B 15 3 b Baqummwu___"hﬁ e - i .
o ST A o I " END IF ' | :
- 7 1 | . ELSE I
‘ 8 18 2 I BI=ALL.LI*{A{L.L)~ STGMAJH#ALL JL+LI*ALLHL, L)+RHU | —
9 19" 2 | . B2=AlL+1,4L )*latL,L1+A|L+1,Lt11 SIGMA) o I
: 107 20 2 | C o B3=ALLALL IMALLH2,L41) | ;
. 11 . 215 2 . ALL42,L)=0.0 o o o
UEEc 227 YT "EMD 1E : : i i :
N ‘19 23 Vo 3 D= SCRT{BI*E1+82*82+B3*83) . -
' 20 24 1L , I 1E {BL.LT.0.) | :
P N A | c=-p Lo
26 ) |. - END IE 1
wo_o.c22 21T .o v - 1 IE (DaNE.Oa} e _
T2 28 2 ’ ] C T CLl=BZ /7t C+E) |
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23 D09 T=1,N : S B L e—
2 - TFU ABS[ALI, ). &, SHALLIGD T0 9 . : o . e
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» B9 8588 CONTINUE -~ .~ e
: 90 C EIGENVECTOR OF HESSENBURG MATRIX DBTAINED \
- - Sy Ee66 H=N=T
: 92 D021 121K e . I - e _ ey
B 93 J=N+1-1 '
' 34 L=J+1 S SO B e e .
95 - - D020 K=LgN '
: s6 - Y{Kl=Y[K1-Y(JJ*A(K;J-I)+Z(J1*B(K;J 19 e
i : - D T20 ZAKVELR)-LTITHATR, J*lJ-Y{J)*B(K'J N !
_ 38 . CLL=INTIN-I) | T e e e e e e s
" 99 < T IF {J.ERLLL) GO TE 217
_ 100 19 G=Y(J4Y ) . o =
e oo 101 Y{di=YILL) '
N 102 LWL G — .
e LT 103 “e=2ld1 - '
T 104 ,;EJI=7!LL) aae
- ———— R - ]




CFGy INCa 'PROGRAK ~IMVEC 01-55-21 14 FEB 75 PAGE 23 '“?/
. FURTRAN PROGRAK !NPUT o T "
1 [RCRY - LI NE - - - - B ....-.—_ —- - e e — - - ————— s — — W‘.__-——-—-——h- R L m——— =T
N NUPBER INFUT FDRTRAN STATEHENT "
, L ) - Y]
1c5 ZiLL}=G
B _ 106 . . 21 CONTINUE _ R : "
- 1CY c UNNORMALIZED EIGENVECTOR QETAINED
, 108 E=0.0 - - e e e b ST
109 0022 I¥1,N . ;
. 110 FaY(1I*YUT)+ZU11%2(T) o
111, IF (EGEJF) 6O.TO 22 ,
e i1z 83 _E=F_ " _ o -
' C113 k=i ‘ ——
11y - 22 CDhTINUE .
115 AL=YLL]) !
. 116 AZ=ZIL) - a
_ 11T D024 1%14N- :
W e e a1 . ]-‘]'..B-_.“_- e G=YLY l oy e e e e ¥
T 119 TR = oA LR T IRR I 7E ‘
. - - 120 ‘24 LUIYSUZUT)*AL-G*AZ)/E ; o
i 3 C  NORMALIZED EIGENVECTOR 031A1N=D
. e 122 C PUT YUI) ‘(REAL PART) IN EIGVECT(NUMDFEV,I) . .
' . 123 DO 100 T=iyN . :
i U126 100 EIGVECINUMGTISY(I). - — .
o 125 T NUM=NUM+L v ' ;
. '- 126 CIPUT ZLI) (CCMPLEX PART} IN EIGVECT(hUMDFEV,I) . . L
127 " DO 101 I=1,N v ‘
L 128 101 EIGVECINUH,I)=1(I) i -
K 129 RE TURN. ‘
o 130 END R
Nt e -\
b — . — [———
" S: o . i y . o —
B wd e — Py e ) N : ' .
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e ae k : Mt —e
CFGs INC.- PRUGRAH nwec : 01i55:21 14 Fea-T's" . PAGE 24 ’ '/‘w
| __ STRUCTURED SFDRTRAN PRCGRAM | T T
CINPUT . ouTPUT NEST T A - "“ *
LINE - LINE LEVEL - uurpm SFCRTRAN smwrenr ' .
1 c **.*ﬂ*ug*g**%“**“*** IMVEC i EN-TRY **1“*u§ut*n*n***¥**xkﬂ_ ' i T -
S B c T T T e e U REF:  UCLA DEAD 1he5
, y © 3 © SUBROUTINE mvscu hHAX,NT,Cl.APU,?:HAI.L.h,l\UPyEIGVECgN\?EC:IHTERg el
. 4 1 oo XYyIyB)
\ 4 "5 DIMENSION A(NNAX;NMAXI,INTER(II1Y(1}:lehIhT(HsB(NHAX;NHAXI: . .
6 o EIGVEC (AMAX NHAX) AU
T T g T T Wk ek ki LG TC START kow AR H Rtk Kok kTR TR T
L} . : 1 - ] -t
6 8. :}:m EOR =146 II
R s Al A - S
T 9 1 | - {DQ EOR J=1,N ) b
8 . 10 2 DU I B(I4J)=CaD 1}
" ' i1 1 |- 1END CO EDR i1
. : Lol 11
L I o o USSP M
iz {ENS 0H 1 ECE !
[ - 1 - 5 - 'L m——
i 9 13 109 _FOR I=1.N B
) 10° 14 1 | AT 1)=ALT, TI=-C1 [
. BN 15 10 i BLI,T)=B{T,T)-ANU . I I
‘ 16 '- | END 0D ECR ll
12 17 - Ina E.QB 1= 2,N b
13 18 1 | C=A(I=1,1=11%ALI=1,1=1)#B(1-1, 1=1F*B (1=1,1-11" N
) Y 19 1 b DEALLIT-1)RACT, I-11+B (1,1~ 1148 (141-1) o ] N
15 S20 0 1 1 1E (CalT.D} I
. 16 21 .2 N INTER(T! 1 | T
17 22 2 1 G=C v 1
. 18 23 2. I C=D . o ) . 1
19 24 o2 b =G |
20 25 2 I LA=I- o - - _ ‘ I
T . S - i
17 i i = e min e _hm. : . —' : !— . sy e l !
21 26 2 1 100 EOR ¥=d4N [ e
22 27 3 Nt i G=AlI-1}K ] ) . N
23 28 3 i | ALT-1,K)=ALI,4K) ‘ i1
L 24 .29 3 [ 3 AT RI=G [
25¢ 30 3 i 1 G=EB(I-14K) i1
W o S S a1k A1T4K) L
(VY R 32" 37 B 17T BI1,4K) =G " 11
e 33 2 8 |20 DO FOB : I T



CFGs INC. . . PROGRAH I o553 14 FEB 75 Cpase 2 T T T S ‘Q.
, . L STRUCTURED SFORTRAN PROGRAM A S . o
T INPUT . QUTPUT “TNEST - R - ' ' T -
LINE . LINE - "LEVEL OUTPUT SFORTRAN STATEHENT : .
‘ . - 1 n: - I o e B - ) . - . - .- - .- . - R e e s mm——— ---.---'.-I I-Avf - ‘='
e i I y - | —
- : B3ETTT I I E o
‘29 s e “ 1. INTER{L)=I-1 o T
* -1 1 © '} END IE _ L
- R ay .- 1. 1 1E (DeNEe0O4) _ Lo,
- '3y s 2. - G=A{I,I~1) : _ ]
32 39 2 . AT I=1m—AGRATI-14]=1)4B(1,I=1)*B(I-1,1-1]}/C ! LT
AT 40 2 I BIEYIm1I=—{BUT S T=T)*A 1‘- Ly I=T1=6%8 (T=1, =11V 7¢C 1
. | R _ - |
' S Sl I : : . _ |
' © 34 0 4 2 | DL FOR K=I.N . 11 .
' 35 42 © 3 R s Arr,xtann.muu,r -1 ) *A(T- 1.K1—e:1 ISLI%BLI-15K) 1y
. T 43_ .3 ! 1 BLLKI=B{I.K)I4BII, I~1)%AlI- 1.&1+A(1?1—11*3{1—1.m I
B TaaT T [ JEND DLTEOR ' . Pl :
o o L. Ll
' : o _ _ ! :
. 45 1 -l END IE : . o o R . .
TR .- '|END DO EOB.- . = : AR ! :
L l e — e 7 ___......_.l. :
LY = T == e wt,
L C s ,.. < ' - = . = l .- -u,,____:
. o = S __TRIANGULAR HATRIX FORMED o b,
! 39 48 s [DO EOR T=1,N : ' |
i 407 49 1 i crhu,uuu.tnau I)*B[I:Il .
TG s T T 1 IE tCLLTTSMALTY ™ ) - - _ ) ! :
L a2 N 2 - A(I,1)= SGRTISFALL) R _ o L BT
o 437 52 2 I« o Bil4112C.0 g : N : | _ i .
R 53 . o1 . ! END JE . S - L - b p—
3 b4 - - | ENR 00. EOR _ _ _ , - : : - S
n _,.,.": e l T T T S T —— o - ol [ In
2 o l . == = = l““ g
S A 55 i '1110 -EHB I=1,N . , e [
g 46 S 56 L ; S¥lIY=la0 : : : _ : ] P
. AT 5T 1 R I 1_)=o_.o - . _ | .
o 58 -'FEHII L0 EOR | '
K ;.Z» _ . ! .
-‘,.. - l . . ! T d
48 59 . 100 EOR JJd=1¢4 ) ' ' . s L.
KL 07T 1 C=X(h, N]*ATMNHBR.NI*E(N.N) . - ] e
50 61 1 ! G=Y(N] - : : : O
51 62 1 I YIN)={GRATA NI€ZINI®E (KN )/ C | )
52 wd 1 | Zl‘Nl=lI.(N)*MN.N)-G*B(NiM)/C P
M T R R ; ;o
O e . e 1|
- B3N e 1 | 100 ED8 T=Z,N 1
— . 54 -1 2 Lo E=0.0 [ 1 U
N S SR : Loy 7o ! : v '




M—Iﬁ‘:, T e —— . — e, ____ - . _‘_—- . # ._._..... — e _ e
 LFG, INCa .~ PROGRAM INMVEC. S N - 01155:21 14 FEB 75 . PAGE 26
: sraucruaao ssonvnan Pntcnnw
: T INPUT ~ OUTPUT . AEST . _ :
., - LINE ~ LINE . 'LEVEL o uurpur spcatnm snrensm i
-, 45 66 2. | ! " F=0a0 } I :
P |- T, :&7 - R i Lo W=Nel=-1 e e i _ R J 1
_ L ' 1 1 - {1
o, T [ U B o . N I O DR
57 . &8 2 S0 7Y 1R BOR J=2,1 11
C 88 . 69 . 3 . | B | L=N+J-1 111
o 5y 70 3 | I E=EaY LLYRA (M) L)=Z{L)*BUR, L) 11
Co o ed_ Ty o3 KR RPN A F=F+YCL1*BW'LH-Z(LI*MNJLI R 1L
T2 2 U7 U TiEND QE .EL'B. 111
- o ]l { 1 . ————— - II |I
L 6L - 73 2 I 1 C=A{M,N)%ALM, xmm m*sw,m (N
- ez T4 z [ B LA T T P
' &3 . 75 2 | YiN)= (ts-s:*aw,m*tz&u)-m*sty_,_ﬁ_}_nn I IS
g 76T 2 [ 2R = CC2OR =R FA TN, M= (G- (KW D /E e
- 77 1 t IEﬂn RO FOR , 4 o . ————
A | R - - e - N
- : i h|
- &5 78 1 { £=0.0 }
R i 2 | I — » , » - ]
T ’ : i ' |
- 66 19 - 1 | IDO EOR T=1,n 0
T BT 80- 2 R —ml*unum*zm |
68 - 8L oz Pl 1E EWlTaF) . E
-t -1 S - BZ. 3 ] | ‘E=F |
10 . 83 3 1t L=1 e — _ _ T ”l’“
bh Z 1 17 ENR IE ' '
- 85 1. | |ENR DO EDR b
: o L 1 i
o 72 BT 1 % Ar=YiL) il T
N 73 - BT I - 2=Z(L) e R ; R _ _ _ SR SO
A S — - I e i "W% i
—r R I i 7 - . - . X f; - |
: T4 Nt R 1 i oo EL‘B. 1=1m : _ ' 0 ‘2 i
- s 89 .z 1 1 e=vIN) _ : o . 11
w78 50 - 2 I 0 YI)={G*AL+Z{1I*A2}M/E : ,@'@ _ 1t :
17 9] 2 L. b - ZAT1=iZ U DRAL-GRA2I/E . e g e . | I et
Ty T I TIEND EC EQR _ - e - _ i
w I.\ { g b e * n———— ‘@-%;) “ -q.vnv---uwvnvn“-nuve!- =
oo 18 93 1 | UNRD IE LJJdaEQuay o L aﬁ’ 1.
e __ Lo L = - : !
: TR A L S S oy l » . - - ' ﬂ-----l.lllv-n-‘_‘.--u “ l_w
T S Pl
™ 19 94 BB | - I5G EQE 1a2.h 1 1
o ©8d 95 2 I 1. 1FE UINTER(Il. Eo.n 11
. . Bl H¢ 4 ! { (;:w'mt : : ll}
w o 82 97 T3 I YT eY(T=1) | .
0 a3 oes A 4. oyten=e. T e T S I P
gy ue 6% KER o Gezi1) : M
w . 85 Loo: 3 I ZiT1ta2i1-1) L1
e ]

Nt & b ks,




CFG, INC. ‘- PROBRAM. IHVEC . o 01:55:21 . 14 FEB 75 ' _ PAGE 27 - T - Comoe
n L R ' STRUCTURED SFORTRAN PRCGRAK A
TTANPUT | DUTRUT T NEST T T T T N - - A ' - *
. LINE " LINE  LEVEL o R GUTPUT SFORTRAN STATEHENT : o ) ) o
| aa_;j w01 3 - BTSRRI 13 SO - FE R B B
_ -__ ~ 102_____~_2 - o EMD XF : . I ,
ST T 103 T P ERE YD =Y LIV A T TR Y (1= -8 (Y T Y=LV F 2 11=T ¥ - I
T -1 104 2. o1 ZUII=ZUTIHBT I R I 15+A[I,I—1)*le—l} [ PPV SN R
. 105 . 1 1 |END DO EOB ' : : bl :
. 1l _ _ . — e L.
. oo Aos ~_|END ﬂﬂ_EﬂEhriU;;_";ﬁumfﬂ_ﬁ__m__ . o : 1l .
10T e o .- . E1GENVECTCR OF HESSEABUAG MATRIX OBTAINED T
91 108 o M=N-1 3 : . - K
[ — e e I ) . ‘ O i . ; . » et ——— l ir
92 109 100 EOR I=2,n . _ T |
. 93 110 1 | J=N+1-1. SR - : ; = S |
94 in 1 | L=J+1 i
! L
W N l I . I I '
.95 112 S T IDD EOR K=Lsh = o n R ) S
TTTTTTeTT TS 2 - T 7 YIRY= Y(K)-YIJ)*A(&:J—li+2(Jl*ElK,J—1i - ‘ , : I
. 97 1i4 2 ! | ZUKI=ZIKI-Z(J)*ALKyI=1)-Y(J)*BlK,9~r) - - e |
‘ 115 L : } Ifun Lo EOR _ . : : l 1
11 -. : . E . l —_‘,i—__—
98 11e 1 ] LLflple~y[ ] “
R 997 T TILT 1) I 1E TICNESLD) T
) 100 118 2 | G=YlJ} e ) | -
' 101, 119 2 ! YOd)=Y(LL) | :
; 102 120 2 1 YILLI=G S R
" 103 . 121 2 i G=ZlJY L .
" 104 . 122 2 o L= | ——
_ 105 123 2 = Z(LLY=E _ ] ‘
124 1. | EmD IE. . L N e L USSR N
! 125 - " |END DD EOR . | - - |
e . 126 e ' SRR UNNORMALIZED EIGENVECTOR OBTAINED - ' .
- To8- 127 T E=0.0 7 : - T - - o -
o 109 128 DG EOR I=1yN ' | I
AR TTS 129 1 ! F=Y(IJ*YII)+Z€1)*ZII] 1
o1l - 130 1 | IE EWLTeF) . o _ o O B
TR 13t 27 | E=F . : ’
13 132 2 1 S ) | : T : o L SR S
e 133 1 { = END 1E : _ - ‘ : | L
- 134 3 IEND 00 ECE i iy
& 15 138577 T _ AT=v (L} ~ T - o '
116" 136: o © e AR=ZIL) : : :
g S ST S R
t - ' : v — - e B




D TN T NI TR TR T T m o R . : -
© CFGy INCa 'PROGRAM TMVEC 01:55:21 14 FEE 15 PAGE 28 :
o ' ” STRUCTURED SFORTRAN PRCGRAM : o e e
- INPUT . OUTP UT - _NEST B et — il - e -.r___._.H#_‘..u _,_. im0 e e et .. _— —— -T_-_.._.,m...,., i a
\ O LINE - LINE' - LEVEL _-OUTPUT SFORTRAN STATEMERT brmaemee s e mees cieieiiie e iaeg
N ..._.___. - - : . ‘... - . —— - ‘;.,v'f,-. e e ittt e eebpm . amee ———— i I n
117 137 " 1RO EOR T=1.N ' | A
BEE: 138 -1 i G=YLI}. AU SR SUURTOI U SN .
' 119 139 L 1 YL =(GHAL4Z(TI%AZI/E - ' " ]
. 7120 140 1 I ZAI)=(Z(II%R1-G¥AR)/E C e OO DO
RT3 - |EHD DO EQR : - !
i ; S e : i e
it : I. i T
. o C142 c I NURMALIZED EIGENVECTOR OBTAINED ' i I .
143 c 1 ' CPUT YT} ‘.’REAL PART] TN EIGVECT{NUMOFEV,1} 1 ’
- “_..123 RSV La4 SRR S . l = B Igl'N — ‘I.,,..H._l.
T34 T was T I TEIGVECINGRYTI=F (YT I
W 146 : 1END DO E.UE | .
T T I L
L N Y N'UH-NUHH-' ’ '
ty - l i fv._.r- - 4 e i %
R " 148 e L "PUT Z(1) (COMPLEX PART) IN EIGVECTINUMOFEV,I) |
k2T Lee - . " 1DD EDR 1aL.N . : !
" 128 150 1 . "1 EIGVECINUM, F}=Z{11} o . |
x 151 - uaun DO EOR. |
i - v»:»—» bkt T R R ey o oy b .t g b, —r ] 11
w .. 129 152 ‘RETLRN , ‘ e e . . e ey
C . X L o e e ot . ' . S
Y 1537 R **#****#********#*#i**** END PROGRAM UNTT -kkdokadokdokbadidckiokkaieoiodok £ e -
i 154 END_ .. .
T e . . e e .
# i - -~ ~ - - - - g
i hon T - 1
w 0RO I 0 IV U OOV PR SA L e — '
s e men i i e venme ehs . . Ca e emme wkhameegeds cmamaesamne e | amemmns e m e i e . .
e
b (N - e ——
~0 . )
P il



: _ 7 : | ‘ [ :

, SUBRUUT INE INTERP(X, Y, NPTS, NilRMb, XIN, YouT) #0 i

E‘ » DUUBLE PRECISION DELTAX, UELTA, A, PROD, SUM #1 P

. DIMENSION %01, Y(1) #2 ' {

- DIMENSIOH DELTACI@), ALIQ) #3 I
" SEARCH FOR APPHOPRIATE VALUE OF X(J4) .gg 1
C . . :

- 41 DO 19.I=1, NPTS | #17 .

| 4 O IF (XIN = %(1)) 13, 17, 19 #8 :

13 11 = 1 ~ NTERMS/2 : #9 3

.y IF (1) 15, 145, 21 - C#10 3

P 15 1= 1 | #11 :

& GO TU 21 - #12 5
£ » 17 YOUT = Y(D) #13 :
B 1sGOTQ.61 - | #14 | I
£ i CONTINUE | #15 :

Il = NPTS = NTERMS + | #16 2

3 21 12 = 11 + NTErMS = |} #18 1

<, IF (NPTS - 12) 23, 31, 31 S #9 :

T 23 12 = NPTS : - #20

. Il = I2 = NTERMS #+ | . #21 _

: 25 IF (11) 20, 26, 3l O #22 ?

<y 26 11 =1 - #23 a -

27 NTEWMS = 2 = I1 # | #24 :
‘: C - #25 ,
3 C. EVALUATE DEVIATIONS DELTA #26 §
¢ | - | - #27 g

- 31 DENOM = X(I1+1) —~ X(I1) | #28 »

PN DELTAX = (XIN = X(I1.)) ./ DENOM #29 o

* 7 7 DU 35 I=l, NTEWMS | #30 P

Lo IX=11 + [ = | #31 L

.Y DELTA(L)Y = (X(IX) = X(I1)) / DENOM #32 [

; 35 CONTINUE , #32.1 L

C o | . | #33 .

¥ C ACCUMULATE COEFFICIENTS. A #34 i

49 AC1) = Y(IL) #36 i
-5 7 9 . 41 DU b2 K=2, NTERMS .~ - - #37 ; E
B ié PROD = .1, | #38 I
o SUM = 0. . #39 5
G T IMAX = K = #40 | :

L DO 49 1-1 IMAX g - #42 5

) J=K=1 - #43

;i  PROL = PRUD * (DELTA(K) = DELTA(J)J - #44

5 49 SUM = SUi = A(JI/ZPRUD L #45
- P AK) = SuM + Y(IXMAX)/PROD - , #46
- ™. 50 CONTINUE - | #47

A L . #4B
#7779 C - ACCUMULATE SUM OF EXPANSION - -~ #49
E o G o o | o #50
C I 51 SUM = A(E) - - 2 - #51]

i DO 5/ J=2, NTERMS .~ = L A52
T PHOD =L, | S e w83
: B IMA)(-—_J-] L . #54
i &Y DV 56 I=1, INAX : #55
. Do PROL = PRUD * (DELTAX - DELTACI)) . #56
s 57 SUM = SUM # A(J)*HHUD o . #51
% Y oY YOUT = SUM L P . #58
ol RETURN o #59
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Analuaise coman

AALYSIS OF LNTERP

Globat Commands:

{{l 18]

aw File: {12
te Tile: (%

{INTERP . OUT))

1Ly (B
157 (il

MAXPATHE 3083

MAALENGTH Z08:

CEFAULT LOCP rily CONSISTENTL-18)3
DEFAULT EZLECT AMY CONSISTENT:

PATH: PRzCICATES:

Ca‘aE‘ ] sEs=ss=s=zzzzsocsrEsEssnssoosTRSE

v T 2

- CHECK 703 072

XL ‘:-1: e
ooudr
~

CUTRUT 11, NTERMS:
SELECT ALL:

7 ASSIGH 1:PT73=1;
28 Hr‘\LT H

PREQICATES:
117 B
:7 8
: 9 18
113 19
116 22

OUTPUT:

Finai Vzlues
118 28

SOUTINE
o= ALY .
ERH

F CODE THAT BETERMINES

NTERP (X, Y,
LT. 8

.LE. @
£8M3) - 1)

-=fGte--

Xl.

NPTS, WTERMS, XIM, YOUT)

.LT7. 8

?;m‘u-ﬁ-;
e §

St g

A ey

i

Y
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o I
TN

PReDICATES:

| u,,iDU1 WEOINTERPLX, v, MPTS, NTZRSS, XiH, vOUT)
17 & i - A LLT. 8
:9 18 1 - (EEIS/Y) LLE. 0
$13 19 I - (i + HTERIG) ~ 1) LT, 3
116 22 I +1 - NTERMS .GT. 8
QUTPUT:

o } SUBRLUTIRE INTERPAX, Y, MPTS, MTERNS, XM, YOUT)

Final Valugs
:18 Z8 ' Ii =31 +1 - IJTERMS
WTERMS = HTERNS

PATH: 08-12 15-19

FREDICATES:
:1 '8 ' SLHRGU.‘“K !PTEHP(X. Y, MPTS, WNTERMS, X1, ¥YOUT)
17 2 RIN - A{l} .LT7. O
'S 18 i - {NTERI"S/2) LLE. 2
:13 19 1l -« ({1 + WYERMS) -~ 1) .CE. B

[

CUTPUT:

:1 @ SUSROUTINE INTERP(X, Y, MPTS, NTERiS, RkiH, YOUT)
Fina! Vaiuos
:12 28 1 =1 :
HTERNS = NTERHS
Case 1.8 mmmmmm e e ssemne e e m e

PATH: 8-13 1&-24

PRECICATES:
sl 2 - SURECUTINE INTERP(X, Y, NPTS, WNTERMS, XiN, YOUT)
:7 8 . )\':H - n\l} LT- 3
19 10 I - (NTCRIE/2) .GT. 8
:11 18 -4 - (“TCPHS/7} + NTERMS) - 1) .LT7. B
214 22 1 +1 -« NTERME JLE. B

OUTPUT:

Final Yelues
' 116 22 11 =1
NTEBMS = 1

Case 1 . s e i e s o S i i oy S v e S T - 1 - 5 o i} S A A i 4 5 0 T e o e

3!

IO RN




: [
S S A ISR AU IR DU SR —
S TR FRUT o 5 N R
i -
i‘ |/
PATH: B-18 18-22
E 3
» PREDICATES: . ]
: i1 8 SUBRCUTING INTERP (Y, ¥, NPTS, NIERWG, KN, YOUT) .
: 17 3 X o- A4Y LT, B . -
2 1910 1 - {UTE3INE/2) .GT. 6 :
s 11 1% 1 - () - CHERME/Z) + WIERKS) - 1) .LT. 8 :
4 :14 22 1 + 1 - WTERIS .GT. @ .
OUTRPUT: ‘ EE
;12 C SUIRAUTIME TWTERP(X, ¥, MPTS, NTERNS, KIM, YOUT)
Final Vaiucs é'
214 28 © 11 =141 - HIERIS |
NTERITS = NTERNS gg :
Case 1.8 ----- e ———————— e

=3

PATH: 3-18 1&-18

.PREDICATES: |
11 8 SUSROJTINE INTERPIX, Y, NPTS, NTERFS, XiH, YOUT)

pilm|

:7 & CXIN = K(1) LLT, 8 {I
19 10 1 - (MTERNE/2) .cr. 2 !
111 18 1 - {{1 - {'TFAMS/2) + NTERMS) - 1) .GE. @

SUTPUT: o él
i1 2  SUERQUTINE INTERP(X, Y, NPTS, NTERIS, XIM, YOUT)

% Final Valuzs E}
111 22 11 = 1 - {NTERMS/2) 4
NTERMS = NTZRNMS :} .
Ca."‘ie 1-7 ""."“""—"'--—-5——".—-'—.-3-.--'-—--—"——“—-—-5 ————— . —— e e o 0 i e e e e e - :
IBE
PATH: = B8-& 13-14 59 ' |
fi :
PREDICATES: | : 3 3
i1 3 SUERAUTINE IMTERPIX, Y, NPTS, NTERMS, Xid, YOUT) B
17 8 XM = X{1) .EQ. 8 : E} 3
OUTPUT: , . :
118 SUEROUTINE IMTERPIX, Y., WPTS, NTERIS, Xii, YOUT) .
€39 NOTE: Reierence to unitialized varisble Il ' '
Final Values .
18 59 B C R T -
NTERMS = NTERMS A

g g =




“i‘ﬁm}w Ty .-'-»-.:l-.--,v,,-r- SR | . I et s ] R -_-...,.J.q—,..;_-..._...-,;.-mw-.: —rn,lmgm@&mifmmﬁ-‘f

PATH:  ©-8 18 7 1C-24

PREDBICATES:

i1 2 SLERCUTINE ILTERPIX, Y, NPTS, NTERNS, AIH, YOUT) :

17 & Aol - Kiiy GT. B 5

:13 18 1 - ({1l «1 - IT:*HH + WNTEFMSY - 1) JLT. 8 i

15 22 1+ 1 - HTERS LLE. B 5
CUTEUT: :
Fimal Vailwcs E
13 75 11 =1 3
NTERMS = 1 ;

PATH: 2-8 15 7 1B-22

\TES .

;1@ SUBRIUTILE INTERP(X, Y, NPTS, NTERIS, XIH, YOUT) |

7 8 XIN - (1) .GT. @ !
:12 19 1 - ({1 + 1 - NTERMS + NTERMS) - 1} .LT. 8 P
:16 22 L+ 1 - NTERIS .GT. @ e
QUTPUT: [

11 8 SUBRSUTINE INTERP(X, Y., NPTS, NTERiiS, XIN, YOUT) I

Final Values
:16 28 "Il =1 4 1 - NTERMS
' NTERNS = MTERIIS

PR CONTN AL

Case 1,18 ——cmcmscmcomironcaman- e e e g
PATH: 2-3 i5 7 16-18 :
PREC!ICATES: | :
(18 guasau.inL FHTERP(X, Y, WPTS, NTEAMS, XIN, YOUT) ;
17 8 Xiti - X{1j .GT.'8 :

:13 18 1 - ({1 +1 - NTERMS + NTERM3) ~ 1) .GE. @

GUTRUT: - |
18 SUBRCUTINE INTERPIX, Y, NPTS, NTERIS, Xil, YOUT)

Final Values ,
13 28 11 =1+ 1 - NTERMS ) 3§I_INAL PAGR 1
NTERNS = WIERHS * POOR Quag s

(@)

- . ™
ule o .;g.-.a.-—":.';::.-__-a.::::-;a;:zaz:a-a—nzz:::x:‘.‘.:: (L TPy P I Yt T

AS IN CASE 1, CHECK FCR WPTSs2

51




ST

Case Cowmmacnds:

aITPUT 11. HIERNSS
SILECT Al
CONBISTERCY:

7 ASSIGH MPTS=2:
28 HALT;

PATH: 0-12 18-24

PREDICATES:
sl 2
t7 &
:8 18
:13 18
115 22

:18 28 CONS!

- QUTPUT:

Final Values
115 28

PATH: B-12 16-22

PREDICATES:
:1 2
37 8
19 18
:13 19
¢ 16 22

:18 28  COMSISTENC

CUTPUT:
:1 8

Final Vzlues
118 28

Case 2. 3 - . ———

PATH: £-12 13-18

PREDICATES:

3
X
1
i
-

S - . S TP W S W I - - -

SUSROUTINE INTERP(X, Y, WPTS, NTEFRMS, XIN, YOUT)
Al - XU LT, B

1 - (NTERIS/Z) LLE. 8

2 - ll‘ + MTERIS) - 1) LLT. 8

1 w2 - NTEFHS LLE, 8

- [l‘l

UEt
IH {

ZFrS/2) LE. B

+ HTERMS) - 1) .LT. @
Il

c

ROUTINE INTERP(X, Y, MPTS, NTERMS, XIN, YOQUT)
A{l) .L7. 8

i

2.

ITERNMS BT, 2
K

(14
- £
+ 2
i€LY:
SUBROUTINE INTERP(X, Y, NPTS, NTERMS, Xii, YOUT)

11 =1 +2 - NTERMS
NTERI'S = NTERMS

61

3
gt vmend

RN
asi— &

RS |

Flae
superttsmpd

Ly

s |
SR

i 2

LI .




:
Ly
;

* )
-t
fn

1R b 2 O LD D
o E -

s %» #s a3 s @

[ el el 0 Bt 4 Sl -

6 &~ +—

GUTRUT:

Final Values
+18 28

CA

s 1

17 &
:8 12
+11 19
114 22
:14 28

guTPUT:
11 B

Final Valuzs

114 28

i e,

£ fuw.i“s’-’ﬂ:—‘v?#-“!%ﬁ?ﬁ‘.ﬂﬁéf‘?.?‘:

SUDEIUTILE IMTERP(X, Y, MPTS, NTERMS, XIM, YOUT)
XItt - X(1) .LT. 8

1 - OITERNS/I) LLE. D

2 - il + NTERIIS) - 1) JGE. O

2&  CONBISTENCY: oX

z IMTERP(X, Y, NPT3, WTERI1S, XKIM, YOUT)
AT, B
GT. 8
{MTERNE/2) + NTERMS) - 1) LT, &
- NTEANS (LE. 3
0

SUCNCUTINE IWTERP(X, Y, NPTS, NTERNS, XIN, YOUT)
Al - A{L) JLT. @

1 - (HTERi1S/2) .GT. @

2 - ({1l = (NTERMS/2) + NTERMS) - 1) .LT. B

1 + 2 - NTERITS .GT. @

CONSISTECY: K

BUBROUTINE INTERP(X, Y, NPTS, NTERIS, XId, YOUT)

il =1+ 7 - NTERMS

=
NTERIYS = NTERIS

-t 1 i 1 i . S B b S 0 O O O o bk O 200 o e e A8 O T e e e 0 G

HPTS, NTERME, XIN, YOUT)

|

[":!J:\T,“‘)"i"':

e

~:§

3

‘z

;

B

’f" ;

;

;

;

E

3 :
5 :
£ b
p E
¥ ks
3 k
3 3
3 s
3 ;
E:

AR U A e S R R A B R R A

R VLT




é i' /

: PATH: 8-18 12-18 =

| FReEDICATES: , it

: (1§ SUSRCUTILE INTERP(X, Y, NPTS, NTERIS, XIN, YOUT) L

1 :7 2 i~ 241} LT, @ . ]

: 1S 18 I~ (UTERIE/2) LGT. B il

: :11 18 . 2 - ({1 - GITERAS/2) + NTERMS) - 1) .GE. @ - LI

: 11 26 COMSISTEICY: OK

§ CUTPUT: Eﬁ

%- (18 . SUSROUTIEZ INTERP(X, Y, NPTS, NTERIS, XIil, YOUT)

? Final Valuas _ _ §§

' :11 28 C1Lo= 1 - (WTERNMS/2) ‘
KTERIS = NTERTS

_ oy
e e

PATH: §-8 13-14 58

o atut iy = ™
©8  COHSISTERCY: G¥

TzS

8 SLSRCUTINE INTERP(X, Y, NPTS, WTERMS, Xlif, YOUT) ' {
2

] .

&

g ":!

+

TihE INTERP(X, Y, MPTS, HTERMS, XiN, YOUT)
o unitialized variable 11

[ RN Y
Sorrerd

£3 NOTE: Reference !
=~

Fina! VYalues ;E :

, . K

J ? Case 2.0 momm e e §
1 PATH: B8 15 7-12 18-24 <o
0 PREDICATES: | | S
: (102 SUSROUTIVE LHTERP(X, Y, 1PTS, WTERIS. XIH, YOUT) =
3 % 17 8 Rill - Ht;; GT. B ' o
. :11 8 Y1 - %(2) LT, B a4
e :12 18 2 - fu~s:'Cfﬂ; JLE. 2 - C
- | :17 18 2 - ({1 + KTERNS) - 1} .L7. 3 : o
1 :23 22 1+ 2 - NTERMS .LE. @ gE :
4 122 28 CONSISTEMCY: OK | $ 0
CUTPUT: %g ?
Final Values .
122 25 Il sl -
NTERNS = 2 1 g




bty

oy T o 23

[ S R e

‘i
13l
f;i_-;{
4L
Bl
L
£
|t

PATH:  O~& 18 7-12 18-12

VP&DIC“*ES:
11 €

ULnCaTInE IRTERP (R,

Y. “5"13 ”‘h!ll‘v. fu“. YGUT)

7 & Ait- KLY JGT. 8
t11 & ¥ifi = niZi LLT. 8
+13 10 2 - GNZRSE/Y) LLE. 8
$17 .13 2 - {1 « IERNS) - l) AT, 8
.2u 22 D+ 2 - NTERIRS .67, 8
:28 28 COusisTEiCY: K

QUTPUT:
11 8

Fimal Valucs

SUCROUTIRE INTERP(X, Y, NPIS,

NTERS, XIH, YOUT)

et wr i et VA L o . e et e ey e G S o S - LA S S 4 e e A —

PREDICATES:
;1 8 SUREOUTIME T{ITER® (X, Y, NPTS, WTERNS, XIW, YOUT)
:7 8 YN - X1} G6T. B
:11 8 KiM - A{2) LT, B
:123 12 2 - (NTERGS/2) JLE. B
117 18 2 - {{l + LTERIAS) - 1) JGE. ©
$17 28 CGHSISTE Y OK

OUTPUT:

:1 2

Finat Valuas
:17 28

PREDICATES:
11 2 SUZRT
:7 & i -
:11 & Min -
:la 12 29 {5
115 18 2 -1
(18 22 142
:28 25 CORBISTEICY

SUERCUTIRE

L-

(2

L)

INTERP (X, Y, NPTS, NTERNS, XIH, YOUT}

- - o . i . i i o e e B L - i S e G O A ey i A ) T ey PR

“E IHTERP(X, Y, MPTS, i,
1} .GT. 8

2y JLT. @

ERiS/2) JGT. B

- (TERMS/2)Y + NTERMS) - 1) LLT. B
- HTERIS LE.-3 .

GK

MNTERNS,

T
A
Xi
TE
n

YOUT)

e e A T AR ek

ORIGINAL PAGE 18
OF POOR QUALITY

e T

i B e o 4 s S48 S

R B




N A R R

QUTFUT:

Fina, Vatues

it B Do R

”ry HH
P R ‘1 - 1
t b oLl
NIERIS = 2 ?
E
Ca5e 2,12 mecmimaca e e e e e e e i

e
Tyt

| PREQOICATES:

| 11 2 CGULEGUTIME INTERRPIX, Y, HPTS, WTERNS, XIi, YOUT)

g :7 8 Al - ®{1) .67, 8 r

! 111 2 Wil - K{2) .LT. B {}
112 18 2 - {1ITERI'S/2) .GT. B
115 i D o- {02 - (TEENS/2) + NTERNS) - 1) LLT. B Sl
:18 22 1 + 2 - WIERNM3 .GT. 8 IR
113 22 COnsis Tshuv 44 . L3

BUTPUT: | | v g
. 1 C SLLTOUTIE INTERP (X, Y, MPTS, NTERNS, X1, YOUT) Lo
Final Velugs ' i§
18 28 Il =2 + 2 - NTERNS
NTERME = NTERIS .
LESE 2213 mmmmmmm e emmmmmmmemmmeoC e m— e ‘ ;
? { 3

PATH: 8-8 15 7-18 18-18 o H

PREDICATES: '
11 2 SUEROUTIMNE IMTERPIX, Y, NPTS, HTERNMS, XIM, YOUT) ©
:7 8 XD = X(L) .GT. 8 | 3
:11 8 XiN = X{2) .LT. B .
:13 18 2 - (NTEZRM3/2) .GT. 8 : s
:15 19 2 - {{Z - (ITERNS/2) + NIERNS) - 1) GE. @ . i
:15 23 COMSISTEICY: K i

oy
PO

]

S

OUTPUT:
1 8 - SUBRCY TINE IRTERP(X, Y, NPTS, WTERIS, ¥ii, YGUT)

ey

Final Vzlues : : _
:15 28 11 = 2 - ({TERNS/2) -
T

-
18 = NTERMS

PATH: (-3 15 7-5 13-16 5% | ' -

PRED]CATES: = 10!

]

e,




SUCRGITI P” INTERP (X, Y, MPTS, HTERNG, XM, YOUT)
AR - Al .67, O
HIN - MIZ) (EO, @

3 CGHSISTERCY: OK

Ul <o €2 €2

I~ -

-t #¢ wa
o g W J b

QuUTRUT:
;1 C SUSRCUTINE INTERP(X, Y, HPT HT‘Rna, X1, YOUT)
59 {072 Reforence to unisialized vurahalg 11

Final Yzlues
114 53 11
-

l"‘ (2]
= NiC e

T O o e e N Ef ‘

IRS—
0
3~
—
x

- o2
t
{2
poms
(o]
~d4
[}
[ s]
P
[d4]
~4
—
m
\’
il

T INTERP (X, v, MPTS, NTERMS, XIN, YOUT)
} .GT. ) :
j

: = X1
:11 KN - (23 .GT. 8 )
$17 19 2 - {{l = 2 <« NTERNME + NTERIS) - 1) .LT. 8
12 2 1 + 2 = NTERMS .LE. 8

At TeEMNCY: OK

QUTPUT:

2 1 A
P )
13 e3
BN
AN
)
[}
3
it
o

Final Vatues

— 122 28 11 =1
[ NTERNMS = 2 g
1
Case 2,16 cmmmmmm e S e S e e
L

I PATH: B8-8 15 7-8 18 7 16-22

PREDICATES: ‘
B :1 B SUBRBUTINE I !TEPP{h Y, MPTS, WTERIS, Xiil, YOUT)
8 7 8. AL - Xil) .GT. 2
. tll 8 XHI - X(z) .G7. 8
] 117 19 2 - ({1l + 2 - NTERMS + NTERNS) - 1) .LT. @
i [ﬁ 128 22 1+ 2 - HYERMS .GT. 8
: ‘ 120 23 CONSISTEICY: GX

,_ | CUTPUT:
A A 12 SUBRSUTILE INTERRP(X, Y, HPTS, NTZANE, KD, YOUTH

Fimal Vatues

st SR RO

CE88 2.17 oo mmmmmcrmcem e mmm e — e —— e —————————— R

T
X
£




PATH: ©-8 15 V=0 i3

PREDICATES:

'S
" o

n
:7 &
:11°8

:17 19

7 18-i3

SUPRCUTINE INTERP{R, ¥, WPTS, NTCOHNS, KIN, YOUT)
A1 - Ril} .G6T. 8

AR - ®(Z) BT, @ .

2 - (il + 2 - {ITERMS + NTERMS) - 1) .GE. @

:17 22 CONSISTEICY: CK

OUTRUT:
sl

3]

Fiaal Yalucs
117 28

SUZRAUTILE INTERAP (R, Y, MPTS, NTERNS, XIM, YOUT)

EEmESET SRS ESESES R EERSSC A EEREEESEESANESEITHERN

AS TH C:\EE 1, CHECK FCR

Cace Cemmands:

CUTPUT I, NTEEMS:
SELECT All;
COMSISTERCY:

7 ASSIGH NPTS=3;
23 HALT;

PATH: 8-12 18-24

QUTPUT:

Final Vzlues
:18 28

PATH: 2-12 18-22

PRZDICATES

Case 3,2 -

o o e e i O O . e - D A R o A O T o o

-

SUCRAUTINE INTERP (X, Y, NPTS, NTERMS, !
KIM = X(1) .LT. 8

—

I, YOUT}

1 - (MTERIZ/2) LE. @

2%  COSiISTEiCY: OK

11 =1
MTERMS = 3

——— - - -

Frutsn

Frosme

Fomamany

F e

R

wneny

prm—y

i |

1

e il
: Laeia LT

TP




b b () N

-k *8 - ”"»» *n -
) G 2

¥

¥

CUTRUT:
11 B

Final Yalues
116 28

PATH:

PREDICATE

R T S TR
o Nl i o I oo B G 4
0 @ -

p ———

b A—— |
-
P e
()

Finz! VYalugs
:13 28

RO |

EA—
O

ol

(4]

©

et

P

PATH:

Lesrrrd

PREOICATES:

"l")

I

AT
1
7
8

:11
14

OUTPUT:

1
[ |

Fingi Values
B :16 28

T T A TR,

Case 3.3 -~-vuua

- -

116 28 CGh

g ey 7 e L g S S S G O A Y T A e S G S

SUCRTUTINE INTERP (X, Y, MPTS, NIERNS, XIH, YOUT)

Al - At JLT. 8
1 - (MTERIS/2) LE. &
..) - ((J. - HTFRJS) - 1) .LT' 3

HTERNS LOT. B

o""\:!"

22 COSISTEILY: OK

SUSEOUTINE IWTERP (X, Y, NPTS, NTERIE, XiH, YGUT)

% - MIERMS
WIEAMS

HTESP (A, ¥, MPTS, HTERNS, XL, YCUT)

SUSRTHE

XIN - %(l} LT, 8

1 - fﬂTEEﬁE/Z) LE. B

3 {i1 + nTERIG) - 1) .GE. B

SUSFOUTINE INTERP(X, ¥, NPTS, WTERMS, XIW, YOUT)

s . ke e R R A IR AP R R T N P DA A e e e e

2-18 18-24

SUBRCUTINE INTERF (X, v, MPTS, NTERMS, XiH,
XIN - X(i) ,LT. O

1 - (TZRS/2) L6T. @ |

3 - (il - (ITERYS/2) + NTERNS) - 1)
1 + 2 - WIEAMS .LE. &

TENCY: O

YOUT)

.LT. B

ORIGINAL PAGE IS

el OF POOR QUALITY,

WIERMS = 2

131

R PN SRR




SR L

R SR ARt St o S T el e soars et BT s b o7 I ment AR LA At 2 00 S a4 4SSk e

PATH:  U-10 1822

PF:DICI\I S

i1 8 SURRGUTILE INTERP(X, ¥, MPTS, NTERNG, X1i, youm
17 8 RIU - ¥l LT, O

1910 I~ QITERGE/2) LGT. B .

:11 18 3 - {1 - (TEHIS/2) + NTERMS) - 1 LT, 0

14 22 1 +2 - NEAM3 .GT. @

:14 28  CONSISTERCY: K

:i (4 SUSROUTLLE THTERP (X, Y, NPTS, NTERIS, XIM, YOUT)

14 I =1 & 3 - HTIZRINS
NTZRNS = NTERIE

CHSE UDS ------------------------------------------------------
PATH: £-18 1&-19
PREDICATES:

:1 O SUaﬁ“'T"h anTERP(R, Y, NPTE, HIERNS, Xid, YOUT)

07 3 f\slll - f\‘ } Llu B

:S 1T 1 - 4rerns/zy LGT. @

111 18 3 - {{l - (LTERMS/2) + NTERMS) - 1) .GE. B

:11 28 COUSISTEICY: CK
OUTPUT: V

1 3 SUBRGUTINE IWTERPIX, Y, NPTS, NWTEELS3, XI1il, YOUT)

Final Vzlues

:11 28 Il =1 - (NTERNS/2)
NTERUS = NTERMS

Case 3_7 e A8 e o At e O A T " e i e

PATH: B-3

2
'-J
Fu
o

PREDIC

'—l

ATES:

:1 ¢ SL-HGUITV- HITERP (X, Y, NPTS, MNTERNS, XIH, youm)
7 8 f\‘lc'! - ( ) 0;00 B .

:18 89 COWSISTENCY: OK

CUTPUT: :
+1 8 SUCRCUTINE IMTERP (X, v, . NTERIS, XIN, YOUT)

538 NOTE: Reference to Unl;lall:Ed varnable 11
Fina! Values
113 59 1= 11
NTERS = NTERNS

141

presnany

Eimvi St

Flbmtgran
[

— ey Ay
—r—— 4 et




£8: )
e SUSRCUTILE INTERPIX, Y, HETS, HTERS, XIit, YOUT)
g X1l - X(i) .GT. &
: 3 Xk - MZ) LT @
318 2. GREZRT/2) LLE. § :
18 2 - il + ..!._r.i-..:) ~ 1} .LT. @ :
22 § o+ G - UTEANG LLE. O :
223 CONSISTEOY: O i
Values é
122 28 11 =1 3
NTERIS = 3 ;
g e e e e o Bt s ot e T Tk o A 1 B e o i e b A 0 . e B i’%
gg PATH: 3-8 1§ 7-12 1£-22 A
*  PREDICATES: " |
- 1 2 SUEFGUTIRE TWTERP(X, ¥, HPTS, NTERIS, XIN, YOUT)
! 7 & X1 - X(1) .GT. 8
= (11 3 XL - %(2) LT, 8
) :13 18 2 - GITEANS/2) LLE. @ <
;17 19 3 - ({1 + KTERNS) - 1) .LT. @
i 123 22 D -3 - fTERS 6T, 2
:23 2% CGHSISTEMCY: OK

OUTPYT: : |
a8 SUBRCUTINE INTERPIX, Y, NPTS, NTERMS, XL, YOUT)

Final Vﬂlua
- 120 2 1IN =1+ NTERMS
NTERINS = TEF:S

PREDICATES:
sl B CUBROUTINE 1§TCFP(X v, NPT5, NTERi€, #Id, YGUT)
; 7 5  WIH-%ib) .GT. @
{é ;11 8 Xl - K WLT. B
:13 18 2 - GIERIS/D) LE. 8
:17 15 3~ {{] + KTEA"G) - 1) ,GE, &
[] 117 22 COMSISTENCY: OK |




b
PRS-
. .y
2

f
: ‘ OUTPUT: .
4 :1 08 SUSEQUTINE INTERP(X, ¥, NPTS, NTERIS, XIi, YOUT)

:13 13 2 - WNTEREE/2Y LGT. B

. ;
T A
Final Valucs U :

117 23 C

HTERNS -« LIERANS R

] Case 3.11 ________________________________________________________ b = ﬁ
' ' 1R
- : i‘ | ?
i H i
é PATH: 8-8 IS 7-13 15-24 o
g o
: PREDICATES: : U
g 11 B 3 _:3¢T.w5 INTERP (X, Y, NPTS, WTZRIS, XIM, YOUT) I
:7 & Alii - X0l .GT. 8 o

11l 8 Xin - >{“; .LT ] o

115 12 3 - ({2 - UTERNS/ZY + NTERMS) - 1) .LT. O 0

118 22 B 1 +2 = th‘"ﬂ LE, 2 ' £ | ;
128 :s CONSISTENDY: (X 5

QUTPUT:

e

Final Yaluss

sy
L |

P
et

2
I
—_
e b
¥
(&>
$n
[4s]
~}
!
[ary
(s ]
-
T
]
N

EJ
o
b og
-t
M
l')
=

S P

SUSRZUTIIE THTERP PIX, Y. NPTS, WIEGIS, XIM, YOUT)
i A
L - (T LT, B

BT N S e VY

L& 2 = (NTERIE/2) .GT, 3
:15 19 3 - ({2 « [NTERNS/2; + NTERMS) - 1) .LT. B

[

% 118 22 1 + 2 - NTESHS LGT. B . :
: +18 26 COMBISTEMCY: ¥ §. 3
2.2 A

% i1 8 SUBRSUTIIEE INTERP(X, Y, MPTS, MTER1S, Xii, vOUT)

it

Firnal Valugs i
+18 28 il =1+ 3 - HIERMS

WTERNS = LTERITS

Ca‘se 3.13 -—-6---;i----—-eﬁﬁ-----—-‘-6---‘-----—-----‘““--—-----’--‘-_i--‘

PATH: T~ 18 7-'2 18-19

L e LT T b A T 2 R S R e B i £ AR i b T e TR




o I o I B B

o

g

PRCGICATE

:l
27
t1l
:13
s 1%
;15

QUTPUT:
el

N R K

¥
3

T
[oh N E0 g o)

e

SUNRCUTIHE LTCRP (X, ¥, BPTS, HTERIG, XIil, YOUT)
X1t - ®{1) .GT. O
XU - Y42 LT, B
2 - (4TZRNMZ/Z) WGT. 2
3 . ({2 - (NTERUS/2) + NTEAMS) - 1) .GE. O
CClSISTENCY: OK

SUTROUTIAT INTERP (X, Y, HPTS, WIERNS, XIM, YOUT)

Finzl Values
115 28 Il =3
T

- d\TF:'-\;n ,2

5 « NTERIIS

PATH: £-3 1

PREDICATES:
’1 d
:7
:11 8
:14 &8

SUBRJUTINE INTERP(X, Y, NPTS, NTERNS, XIN, YOUT)
RIN - X(1) .GT. 2
Xitt - X{(2) .EQ. B

COMSISTEICY: OX

SUSROUTIHE INTERP (X, Y, NPTS, !ITERMS, Xill, YOUT)

S8 NOTE: Referencez to unitialized variable Il

Eimal Vaiues

14 58

Case 3,15 ---

1«11
N lu.u ||1S = f TL‘_R“S

PATH: 8-§ 15 7-8 15 7-12 18-2

PREDICATES:
:1 8
17 8
:11 8
+15 8
:17 18
:21 18
124 22

126 28

QUTPUT:

CLtQGbTT”F INTERP (X, Y, NPTS, NTERMS, XIil, YCUT)
Ai - X)) .GT. 8
XEJ - A{2} .GT. 8
¥iW - X{2) .LT. 8
3 - (NTERIMS/2) .LE. @
3 - ({1 + WTERNMS) - 1) .LT. B
1 +3 < NTERINMS .LE. @
CONSISTERCY: X

Final Vaiues

126 28

11 a1
NTERMS = 3

17}

e XA AL



cau;e 3.18 --------------------- - o - - - - -

PATH: 2-2 15 7-8 15 7-12 12-2% : E

PRECICATES: '] :
;1 8 SUERCUTILE [HTERP X, Y. NPTS, NTZRMS, XIN, YOUT) 3 ’

§ 17 8 X1 - Xil) .GT. 8 3
: 111 8 XIN - X{2} .GT. 8 g ;
9 15 & A1 - A3 LT, 8 q
3 :17 18 3 - (TERIE/2) LLE. @ | |
] :21 19 Z - ({1 + ITERNS) - 1) .LT. 8 -
g 124 22 i a - NTERMS .GT. 8
] 24 25 COMSISTERCY: OK :
: QUTRUT: i
] 1 2 SUSFOUTINE INTERP(X, Y. NPTS, NTERMS, XIN, YOUT) .
;: Final Vatucs ] ]
: :24 28 11 =1+ 3 - NTERMS : ;
g NTERMS = MTEANS :
In
E Case 3,17 —mcmemmmmmmmmmmemm—eceememeesmmmme—eeeesscmmmmemsiosoos ) :
: ]
: i3 :

PATH: 2-8 15 7-8 15 7-12 18-19

poeamy
ettt d

PREDICATES: ‘
:1 ¢ SUERCUTINE INTERP(X, Y, WPTS, NTETMS, Xii, YOUT) d
17 A1t = %{l) .GT. B8 !
111 XIii - X{2) .GT. 8
115 XIt - %{3) .LT. 8

[
i’

B e = 0y OO 60

:17 12 3 - (TESME/2) JLE. B
121 18 % - ({1 + NTERMS).- 1) .GE. 8 7
:21 28  CONSISTEMCY: OK ?J

OUTPUT: | o
:1 8 SUZRCUTINE INTERP(X, Y, NPTS, NTERMS, XIM, YOUT)

[

Final Values
121 28 Il

[

I
|
i
T Case 3‘13 O o L . e 4 - - - a2 - e o . S [
:
;

i

PATH: B8-2 15 7-2 15 7-18 18-24 : i

PREQICATES:

T
2 £

CUEROLTIIE IWTERP (X, Y, NPTS, MTERME, XIi, YOUT) | é
& - RRH! = X{l} GT. B
:11 & Al - X(2Y GT. B .
8
1

RN - %{3) LT, @ -
3 - (MTEFIS/Z) LGT. @ gt

o P A BB % i 20 o 1 e




AR MR s i IS R

i

=3 =t

7

1
!
|
3

PN SN NS TR R R

¢19 18 3 - {{2 - (NTERIS/2) + NTERMS) - 1) .LT. 3 .
:22 22 1 L 3 - -.'TEF\?'-;S oLEt 3

$24 28 CONSISTENCY: K
QUTPLT:
Final Values

124 28 11 -1
NTERMS = 2

) Case 2.15 e e e o i

PATH: @-2 15 7-8 15 7-18 12-22

PREDICATES: - |
;10 SUEROUTIIE HTERP(X, Y, NPTS, NTERNS, XIN, YOUT)

7 & )" No- XLy LGT. 8
$11 3 lh - A{2) .GT. B
tls & AW - X(2) .LT. B
217 13 3 - {HTF ﬂiu/’)) GTu 3 .
:15 13 3 - ({3 - (WTER1S/2) + NTERMS) = 1) .LT. 8
122 22 1+ 3 - NTERES .GT. @
122 28 CONSISTEMCY: OK
OUTPUT:

i1 2 SUBROUTIME INTERP(X, Y, NPTS, NTERMS, XIM, YOUT)

23 Il =1+ 3 - NTERMS
NTERTS = NTERNS

PATH: 8-8 18 7-8 i5 7-18 18-19

PREDICATES:

SUZROUTIKE INTERP(X, Y, WPTS, NTERIS, XIN, YOUT)
I - K1) L6T. .8

X - X(2) .GT. B

XIH - %43) LT, @

:17 18 3 - {NTEAMS/2) .GT. 8

:18 19 ; - t(, - UNTERNMS/2) + NTERNS) - 1) .GE. @

:19 28 COMSIS ex

~J
o B o5 B o o ]

CUTPUT: B
112 SUCROUTINE INTERP(X, Y, MPTS, MTERMS, XIM, YOUT)

Fina! Values
:19 28 Il = 3 ~ (NTERIMS/2)-
NTERNS = NTERNMS

IN

‘ 3

E:

g

&
d
8
5
7
E
3
F:

L K

4

(Hun

L AR VAR £k 2 S S e S e 2 D e R S



; R e mmm—————— ;
'i PATH: 8-8 13 7-§ 15 7-C 13-14 53
3 PREDICATES: )
: ;1 2 SUBRCUTINE iITERPIX, Y, WPTS, WTERVS, XIN, YOUT)
i :7 8 XIM - Xil} .GT. @
:11 & X1 - 4(2) .GT. @
| 113 89 COUSISTEICY: OK
. ouTRUT: 3
| 11 @ SUSROUTINE IMTERPIX, Y, NPTS, NTERIS, XIN, YOUT) o
% 59 MITE: Reference to unitialized varizble 11
' Finail Values e
| :13 3 11 =11 :
g NTERMS = NTERMS
‘ Case B2 e em
‘ PATH: B8-§ 15 7-8 15 7-3 15 7 16-24
] PREDICATES: : g
118 SUSROUTINE INTERPIX, Y, WPTS, WTERNS, XIN, YOUT) | 3
; 17 8 Xid - X(1) .GT, @ j
i 111 8 X1t - X(2) .GT. 8
i :15 8 _XIN - %{3) .GT. 8
3 :21 19 3 - ({1 + 2 - NTERMS + NTERWS) - 1) .LT. O
E 224 22 1 + 3 - NTERISS .LE. B
o 126 28 CONSISTEHCY: OK
: | ;
: OUTPUT: ;
§ Final Values :
: :25 28 11 =1 :
: NTZRMS = 3 !
Case 2. 28 s i ——— e ee
PATH: 8-8 15 7-8 15 7.2 1§ 7 16-22
PREDICATES: 7 \
:1 B SUSROUTINE INTERPIX, Y, MPTS, MTERNMS, XIM, YOUT)
:7 3 Kt - X(1) .GT. B |
11 8 ¥ - X(2) .GT. B . .
:15 8 Xl - X{3) .GT. 8 . ] 3
:21 19 3 - (il + 2 - HTERMS + NTERMS) - 1) .LT. @ o ,
2% 22 1 + 3 - NTERMS .GT. @ - : .
:24 28 CCUSISTENCY:  OK o
20! ¢




L Tey TR ey e e (RIS SR

Fo AT AN

S TR

frdm = e

AR S R TR T R ST IR e T

7 omeny e

OUTFUT:

:1 8 SUzRL

INTERP (X, Y, HPTS, NTERNS, XIM, YOUT)

(A
€
o
-y
(R L1

Final Valuce :
124 28 Il =1 + 3 = NTERWMS

NIERMS = NIERNS

PATH: 8- 1L 7-§ i§ 7-8 15 7 16-19 ]
PREDICATES: E
.1 g SUSROUTHLE “!ILPP(K Y. IvPTS .TEFI“!:. AII!. YGUT) - ’
17 8 X1l - %(1) .GT. 8 :
111 8 XIH - %(2) .GT. O 3
:15 8 ‘:iu‘“ - n(u GT- 8 E
:21 13 3 - {{l + % - NTERMS + NTERMS) - 1) .GE. @ 3
221 28 COMSISTERCY: OK
QuTPUT:
1 SUDRCUTINE INTERP(X, Y, WPTS, NT'PNS KIMN, YOUT)
Final Values
121 28 I1 =1+ 3 - NTERITS
NTEFM3 = NTERNMS
Case l, e L X S L e
AS IN CASE 1, CHECK FOR NPTS=4
Case Conmnmands:
QUTPUT 11, NTERMS;
SELECT ALL:
CCHSISTENCY;
7 ASSIGH NPTS=4;
28 HALT;
Case 4.1 " - i - - S . - " i S o 8 AL S .
PATH: §-12 18-24
PREDICATES:
:1 @ SUSROUTINE INTERP(X, Y, WPT3, NTERMS, XIN, YOUT)
17 8 ¥IM - K(1) .LT. B8 '
:S 18 1 - (NTERIS/2) .LE. B -
113 19 4 - {{l + NTEANMS) -~ 1) .LT. B
115 22 1+ 4 - RTERNMS (LE. 8
:12 22 COMSISTEMCY: OK
211

S
»
.I
3

NGy R Lt




(Rt Sl i A L P H S L ol et

Rt tibdesdio A

Rl g T b R e i L I e L e R e R

N

QUTRUT:

Final Values

:18 28
Caze 4.2 ----weuee

PRZOICATES:
112

17 &

OUTPUT:
sl 8

Fimal Vaiues

118 28
Case 4.3 ———---mm-

PATH: -8-12 15-18

PREDICATEE:
il 8
:7 8
:9 1e
:13 18

:8 18
:12 19
£15 22
218 28 COISE

1 =1

NTERIS = 4

O o D ke e vt T O P e S S -

SUSROUTINE IMTERP(X, Y, NPTS, HTERNS, XIH, YOUT)
Xin = X{i} .LT. B

I~ (NTERNE/ZY JLE. @

4 - ((1 + JTERISH - 10 LLT. 8

1+ 4 - NTEmMS .GT. 3

ST l.u GK
SLEROUTINE INTERP(X, Y, NPTS, NTERMS, RIN, YOUT)

I

=1 + 4 - NTERMS
NTERIS =

NTeRlS

o e 1 AU Bt o S S o S P i e i o

SUZRCUTINE IMTERP (X, Y, NPTS, NTERMS, XIN, YOUT)
XIN - X1} .L7. 8 '

1 - (MTERME/2) .LE. 8

4 - ({1 + NTERNS) - 1) .GE. B

:13 28 CONSISTENCY: OK

CUTPUT:
tl B
Final Values
:13 28

Case 4.4 =—revamunas

PATH:  B-13 12-24

FREDICATES:
1l B
17 2

SUEROUTINE IWTERP (X, Y. WPTS, NTERNMS, .XIH, YOUT)

il =1
MTERMS = MTERNMS

W i i e R M 0 S W A e A A i ) T -

SUTROUTINE INTERP(X, Y, LPTS, hTErﬂa XM, YOUT)
AL - K{1} LY. B

221

|
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- Lot

H
[

o 1 T4 Coh e ,

:3 ig

111 19
114 22

118 28

CUTPUT:

Final Ysluc

11€ 28

Case 4. 5 e 0 T . O o i B e i 20n  e m en  n

PATH:

FREDICATES:
:1 B
17 8

;9 12
:11 19
114
114 2
OuUTPUT:
.:1 ]
Final Vaius
114 28

PATH:

PREDICATES:
11 2
17 &
:9 18
;11 19

P
311 28

GUTPUT:
:1 8

Final
111 28

i

Valucs

1= iHTEEK;/? GT. 8

& - ({1 TERIS/2) - NTERMS) - 1)

l'i"-i-']'ab LE. 3
CCNSISTeNCYs  OK

8-18 18-22

SUBRIUTILE INTERP(X, Y, MPTS, NIERMS, XKli,

Kin = A{y) .LT. B8
1= {MTERMS/ZY LGT. 8
b o= I{Y - (HTERNS/2) + NTERMS) - 1) LLT. 8

1+ & - UIEANS .GT. 0
CONSISTEICY:  OK

SUERIUTINE INTERPLX, Y, NPTS, NTERIS, XIN,

Il =1 4 4 - NTERMS
- NTERMS = NTERNS

0-12 18-19

SUTROUTINE INTERP(X, Y,

Xifl - #(1) .LT7. 8

1 - UHTERIE/2} .GT. 8

4 - ((1 - ({TERNS/2) + NTERMS) - 1) .GE. B
COMSISTENCY: CK

MPTS, NTERNS, XIM,

SUCROUTINE INTERP (X, Y. NRTS, NTERFS. XIN,

11 = 1 - (HTERI1S/2)
NTERITS = NTERMS

AT, O

~ ORIGINAL PAGE IS
OF POOR QUALITY

TR Ty \:':--mw*; AT

231

EO S

T e 28 R R,

N

A g b e ki

S T A Tt T

ek e R L S L e s A S Sl b s st

fbi e




!
:
}
?
3

PATH: B-8

PEED!CATES:
t1

Final Valuee
:13 ES

PATH:

3-14 &S

9 COis1

£: Rofer

UZRCUTILE IR

f\}u - A\l} -EG» a

STEHCY:  OK

U’J

qu UTILE IMTERP (X, VY,
nce

1 =11

MTERNS = NTCRNS

3-8 15 7-12 1824

SUNROUTIRE TDTERPX, Y,

X1 - Xi1d
Alld - RiZ)

€3 9 (D (.ﬂ

.GT. @
LT. B

QUTPUT:

Finatl Vzlues

122 28

Case 4.8

PATH:

PRERICATES:

1 B
t7 &
:11 8
3113 18
117 1S

:28 22

L.

23 38

* L
J

f:

QUTPUT:
¢l C

F;"gil V..fl...ds

PR B2
HPA v oL

A 0 Y A S A N L S S P S 2 S o
.

Colis:

2 - (MTERHIZ/2)

.LE. 8

HETS,

I‘:PTS »

810 T e Ltk

P53 .LE. B

N [ X 1.0 1
+ & = Wi Enele

& - ({1 + LTERIS) = 1) LT. B
1
T

25 COMSISTENCY: OK

11=1 -
NTERIS = 4

HTERIS, Aivl,
o wnitialized vericble 11

 HTERNS, XIM,

B-& 1§ 7-12 18-22

SUBRRCUTINE INTERP (X, Y, NPTS,

XIH - X(2) .LT. @
Z - {MTCRI'G/2) .LE. B

4 = ({l + NTERMS) - 1) .LT, @
1 + 4 « NTERNS .GT. @
.tth. oK

SUBROUTINE INTERPIX, Y, NFTS,

=1+

' - uT Rlis

NTERMS, XIii,

i

TERPAR, ¥, WNATS, WTERIS, XIN, YOUT)

YoUT)

YOUT)

YOUT)

NTERIG, XIW, YOUT)

[p——

i
| P

]

H

| i ot |

frenca j 'am-xd:‘j

f-mmn .:m]

prasescg ey

e

i s B o

i

ke e i3 i




LI ol
3
i
i
- S—

PREDICATES:
3 4
17 8
=1A 3
113 18
:17 18
¢17 28 COHsSIS

R
oo SN

]

- OUTRUT

s we
oW

Ifg ra;u'

Final Values
117 28

e I

AR T

PREDICATES:
11 B
s7 8
311 3

st S o B c

pJ

A HFW
-t
Lo

ae 9
) 4= b=

e

OUTPUT:

Final Values
~ -n
0.:. d-o

L N i
‘m’i.u.E"

caﬁe 4-11 - -

= e . -

e i e e e e inbein. e yictls ety M

MIERNS = HTERNMG

Case H.10 mmmccmcmc e A e e s e m e e e m e e ———

PATH: 0-2 1E 7-12 18-19

SUBROUTIHE INTERPIX, Y, NPTS, NTERNS, Xili, YOUT
X1 - X(1) .GT. 8

XI% - X(2) .LT. 8

2 - GITERYS/2} .LE. @

4 - ((1 + NTERI3) - 1) LGE. 8

STENC 314

SUTROUTINME IMTERPUX, Y, NPTS, NTERIS, XIN, YOUT)

iy ———— - - —— - i S P A T S - e S e e e

PATH: 8-3 15 7-10 18-24

SUSECUTINE INTERP(X, Y, NPTS, WTERI1S, Xii, YOUT)
XM - X(1) .GT. 8

KM « R{Z) LT, @

2 - {WTERANMS/2) .GT. 8

4 = {( - (HWTERIS/2) + NTERNMS) - 1} .LT 8

1l +4 « 'Tuﬁhu LE.

25 COiSISTELLY: @K

11 =1
MTERMS « 4

o o e o i i o P O o S G e i S AP . . o e e

SUBROUTINE INTERP(X, Y, WPTS, NTERNS, Xiil, YOUT)
Xi - i)y .GT. @8

XIN - ¥{2) .LT. 8

2 - {KTERI3/2) .GT. @

4 - ({2 - NTERNS/2) + NTERMS) - 1) .LT. B

251




TETE RSN L IR

S

4
)
i
A

-
3
-

CEELTEA Y

:18 22 o d o~ ddienis JGT. 8
:1& 23 CONSISTENCY: OX

:1 B8 SLERCUTINE IMTERP (X, v,
Final Values
:18 28 11 = 1 + 4 ~ NTERNMS
NTERMS = TEEHS

PATH:
PREDICATE

:7 - A1)
11 & XM =
:12 18

.CT. @
- Xizy LT, 8
2 - ll‘Jli—ll\-’/?]

.GT. &

TS, NTERNS, XIN, YOUT)

e gy e g S e . WD e - e P W oy Al A

S:
11 2 SUSROUTINE INTERP(X, Y, WPTS, WTERNS, XIN, YOUT)
&

115 139 & - ({2 - {HTERIiS8/2) + NTERMS) - 1) .GE. O
. .

$16 28 COMSISTERCY: OK

QuTRPY

L LR

Pt o
[n

Final Valuas
$15 28 I z - {LTERNS/D)

1.
NTERMS = WTEAMS

Case 4ilh memmmmmmscom oo emae

PATH: B-2 15 7-8 13-14 &9

PREDICATES:

:1 € cUanUdTIuE ITErRPIX, VY,

'7 8 ){ l\ - {l) tGlo a
:11 & AN - R(Z) .EC. B
:14 38 . COMSISTE”CY: EK

3 HOTE: Reference to wunitiali

Final Values
:14 59 i1 =11
 NTERMS = HTERI1S

) R SUZROUTINE IWTERPIX, Y

SUéﬁQUTENE INTERP (X, Y, NPTS, WNTERIIS, Xii, YOUT)

.t o o i e i . e o A

NPTS, NTERIMS, XIil, YOUT)

g, MTERMS, X1, YOUT)
zed varighle J1

s - 435

Ptk

-

gty oty

]

+

)pn,rn;p.t-']

Irr-;nmv:r‘l‘]

Pty

ity

vy

-y
i

e

L A b S




PREDICATES:
sl
+7

SUBROUTLLE IHTERPUX, Y, NPTS, NTERIS, XiM, YOUT)
Yin - X(1) .67, 8

il = X2 6T, O

iy
[

J ) -

e G2 LMD

Kib - Xi3) .LT. 8

3 - (NTERI3/2) .LE. 2

4 - (11 + WTEAIS) - 1) .LT. 8
:24 22 3o+ 4 - [TEENS LLE. 3

5 22 COUSISTENCY: OX

") “3

-y

- an as (1)
[
~J

QUTPUT:

Final Valuez
126 28 I

i

Case ﬁ.ls e e W T Tl o - A P S e e e e e A R S S
& - - "

PATH: 8-3 15 7-8 15 7-i2 18-22

PREDICATES:
' B ] SUSRAUTINE IWTERP(X, Y, WPTS, HTERMS, Xil, yOuT
- :17 8 Aik - N{1) .GT. &

' e Rif - W(2) ,GT. B
XL - X(3) LT, 8
:17 1@ 2 - {NTERIS/2) .LE. B
121 18 & -~ ((1 + RTERMS) - 1} .LT7. @

& 124 22 1 + 4 - WIERNS .GT. B
126 23  CONSISTENCY:  OK

A
¥
-
I e
[4.4)

[% QUTRUT: ‘ - L
11l 2 | SUBROUTINE INTERP(X, Y, MPTS, NTERMS, XIN, YOUT)

Final! Valuse

- 226 286 - 1l =1 + & - NTERI'S
~ KTERNS = NTERI'E

T o s o . 7 i 0 ot o o S S A B Y i e i ek e o O S

c

2 SUSACUTINE TNTERP(X, Y, NPTS, NTERMS, XM, YOUT)
:7 8 Aifi « Xil) .GT. B -

&

&

XIN - X(2) .GT. 8

AIN - X(3) .LT. @

i :17 18 3 - (TERE/2) LLE. B

[ ;21 19 4 - ({i + HTERIS) - 1) LGE. 3
121 28 CGNSISTEICY: OK

OUTPUT:
i1 e © SUSROUTINE INTERP(X, Y, HPTS, NTERS, XIM, YOUT)

iy *

271
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R4

Slatati s S

!
[

N

Final Values
$21 28 11 =1}

NTZRIE = NTERNS
Cace 4.18 =weeea e e R I i e e P S 3 e o e e e

PATH: (-8 18 7-§& 15 7-18 1g-2

PRZBICATES:

: SURROUTILS INTERP (X, Y, NPTS, MIERMG, XIN,
H A = ¥iily .GT. @
t1l AU - X(2) LG6T. B
115 RN - H(3) .LT. 3
117 18 3 - L4TERNS/2) LGT. 8
119 18 b - ((3 - (HTERNS/2) + NTERAMS) - 1) -LT.
$22 22 1 +4 - NTEBNMS .LE, 2
124 28 T

YOUT)

.
€2 (2 O D

QUTPUT:

Final Values
124 28 11 =1
NTEEMS = 4
CQSE 4-18 ----------------------------------- e e 3 S e € 0 . WP vt A

3-8 15 7-8 IS 7-18 13-22

PRED]CATES:
(1 B SUSROUTIRE INTERP(X, Y, NPTS, NTERNS. X!,
7 8 XIM - X{1) .GT. @
111 8 Xitt - X(2) .GT. @
118 3 XIN - %(2) .LT. 8
:17 18 3 - (WIERIS/2) .GT. 3
:19 19 4 - ({2 - (HTERMS/2) + WTERMS) ~ 1) .LT. @
122 22 1 + 4 - HTERNS .GT. @
COMSISTENCY: O

122 28

YOUT]

OUTPUT:

11 € SUSROUTINE INTERP (X, Y, WPTS, NTERNMS, XIN, YOUT)

Final VY&lues

122 28 Il =1+ 4 - NTERNMS
' WNTERNMS = NTERIS

5852 4,200 metcm o e 4 ot e i

PATH:; B-8 15 7-5 1S 7-13 18-15
PREDICA™8:

[
FreironE
i H

ey

[,

et |
| P

Pt




RERY

=

WL T R

[ ——

I |

— B

)

0 SUSFOUTING [WTERPIX, Y, NPTS, MIERNS, XId, YOUT)
$ Alil - X{i) .67, 8

g XIH - %(2) .GT. 8

g i - %3 AT, 8

. 3 - (4TERI3/2) LGT. 3

15 4 - ({2 - (RTERNS/2) + HTEANS) - 1) .GE. 8

26 CGHSISTEMCY: O

"k S8 ¥4 S ew e

[ ol Y
(DO~ 4

.lﬂ

©

CUTPUT:
N SUBRIUTIRE INTERP(X, Y, NPT3, MTERNMS, WIN, YOUT)

Fimal Values
¢ 18 25 I {TERIS/2)

= HTERNS

PATH: 2-5 15 7-8 15 7-3 12-14 63

PRECICATES:
t1 8 SUSROU
1 -

:7

i o

E INTERP(X, Y, NPTS, NTERMS, XIN, YOUT)
& } BT, 8

i1l 8 }y .GT. 8

1186 38 Kin - R{Z} .EQ. 8
:16 58  CONSISTEMCY: OK

OUTRUT ¢ ‘
:1 B SUEROUTIME INTERP(A, Y, NPTS, HTERIS, Xii, YOUT)
53 NOTE: Refareonce to unitialized variable Il

Final Values
:18% 59 Il = 1
: HTERIS = NTER!S

PATH: 8-8 iS 7-8 15 7-8 15 7-12 18-24

s :
c SUESRCUTINE IHTERP(X, Y, NPTS, NTERI®S, XIN, YOUT)
8 XIF « X1} .GT. €
3
8
g

Xlih - X€2) .GT. 8

XI# - X(2) .GT. 8

- XiN - (&) .LT. 8

21 10 4 - (WNTERIE/2) JLE. B

:25 18 & « ({3 4+ NTEERE) - 1) .LT, B

po gt b g bme 3

s se 22 es as s (7}

128 22 1 + & - MTEAMS .LE. ¥ ORIGINAL PAGE 18
:22 28 COMSISTENCY: OK | OF POOR QUALITY.

QUTPUT:

Finag! Valuces

S T et B e e e R e B b i S A B R e T A e T g SR 8 AT NI T 0 . NS0 e S B N IS b e P P it
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:30 28 11 =1 : o

b TERMS = 4 C
% Cact .23 cmmmmcmm et crcn v e et e h e e . §
Iy

PATH: 3-8 1§ 7-8 15 7-8 1E 7-12 18-22 ;

R BT

$

8 SUZROUTINE [HTERPIX, Y, WPTS, MTERKS, XIM, YOUT)
8 XIM - %{1) .GT. & | :
8 X1l = X(2) .GT. 8 A
8 Xil - X{3) .GT. 8 !
3 KIN - X{41 .LT. @ 7
s21 18 4 - {MTERZ/2) LLE. B |
:26 19 4 - ({1 + NTERMS) - 1) .LT. 8 o
128 22 1+ & - NTERMS .GT. © L,
126 22 COMSISTENCY: CK }

B B L T N B Y PR T Y S U

PRILIT rpy

OUTPUT: - _ o
| 18 SUZROUTINE INTERP(X, Y, NPTS, WTERNMS, XIN, YOUT) I

Final Values
:28 28 Il =1 + & - MTERMS gi
NTERMS = NTERNS 1

xS e b

2
Case 4.24 m—memmmmmomn SN - o
PATH: @-2 1S 7-& 15 7-8 1§ 7-i2 18-19 1
: PREDICATES: | g | o
9 :1 8 SUBROUTIHE INTERPAX. Y, NPTS, NTERIS, XIN, YOUT) i
: 17 8 Xith - %(1) .6T. 8 oy
: 1l & KM - %(2) .GT. 8
3 115 8 ¥ift - X2} .GT. B
; 119 8 XII! - X4) .LT. 8
: :21 18 4 - (NTERMS/2) .LE. 8
f 125 19 4 - {(1 + NTERHS) - 1) .GE. B
‘ :25 26 COMSISTENCY: OK
OUTPUT: - |
i1 8 SUBROUTIKE INTERP (X, Y, NPTS, NTERiHS, XIM, YOUT)

Final Va! '
126 23 I 1 ;
NTERNS = NTERMS

£282 4,25 mmmemmmmmm——mcmm—necme—————— e ———————

PATH: 08-3 15 7-§ 15 7-3 15 7-10 18-24




I EREDICATES: : : :
11 8 SUTROUTILE INTERP (X, Y, NPTS, MTEAMS, XIM, YOUT) ;

I 7 & I - x(1} .GT. O
111 8 XIH - X{2) .GT. D g
118 & X1 - Xi2) .GT. @ 3

i 119 8 AIN - X{4) .LT. @
121 1e 4 - (MNTZAMS/2) .GT. B
123 18 4 - ({4 - CITERMS/2) + NTERMS) - 1) .LT. 8 -

% 126 22 1 + 4 - HIEFMS .LE. 2 i
123 26 CONSISTEMCY: OK 1

i QUTPUT: ]

¢ ;

Final Values
128 28 11 =1
NTERIS = 4

e e e s A ) ke Mg ke o kO O PP S D . W T - -

e
)
g )
o
@
F.N
)
(73]

PATH: @-8 18 7-8 15 7-8 15 7-1@ 18-22

[ pmmemeaen |

" PREDICATES:

"
L 1]
—
«

SUERTUTHRE IKNTERP(X, Y, NPTE, MTERNS, Xiil, YOUT)

| :7 8 XIM - %(1) .GT. @ ;
‘ :11 3 XIN - X(2) .GT. B 3
" s15 & Kl - X{3) .GT. @
119 8 XIN « X{4) .LT. 3
W s21 1 4 - (MTCRNE/2) .GT. 8
. :23 18 4 - {4 « (WTERIS/2) + NTEEBMS) - 1) .LT7. B
O :26 22 1 + 4 - NTERIS 6T, 8
,?; ;L 126 28  COMSISTENCY: OK
-t {1 OUTPUT: . '
| :l B SUBROUTINE INTERPIX, Y, NPTS, NTERMS, XIN, YOUT) k ’

- Fina! Values )
_| 126 28 I3 » 1 +4& - NTERMS
| MTERI'S = NTERMS

1
A

PATH: 0-8 15 7-2 15 7-8 15 7-1@ 18-19
1 PREDICATES:

1 2 SUBROUTINE IITERP(X, Y, WPTS, NTERMS, XIH, YOUT)
17 8 XiN - X(1) .67, 8
11 8 XIN - X(2) .GT. @
15 8 IN - X{3) .GT. B
119 8 XIK - Xi4) LT, B
:21 18 4 - (NTEAMS/2) .GT. 8 :
£23 19 4 « {6 - (WTERMS/2) + NTERMS) - 1) .GE. @
+23 28 COMSISTENCY: OK - 311
#




SRR A TR e T s TR A R T Ve T v T

E
.
:
2
.

CUTPUT:
:1 8

Final Values
23 28

PATH:

PREDICATES:
:1 B

17 &

111 8
g

5

115 &
:19 @
122 58

QUTPUT:
. 1 8
58 WOTE:

Final Valucs
122 8%

PATH:

PREDICATES:
11 @

-
~J
(o5 ]

s 2% 45 Ea v AW -

B3 N = 07 00 0D

O € U LD U
(o500 B\ 4 dad

€N 1) = s 4t

OUTPUT:

Final Values

PATH:

Cese 4.23 -=-oumm-

8-2 18 7-£ 15 7-8 1% 7

SUBRCUTILE i TERPIA. Y., KPTS, NTERN3, XIN, YOUT)

11 = 4 - (MTERNS/2)
NTZRMS = HTERNS

-2 13-14 53

SUCRIUTIRE [HTERP X, Y,
X - Xl JGT. &
AIN - X{2} .GT.
XinN - X{(Z} .GT,
Al - X{4) .EQ.

HPTS, NTERNS, XIN, YOUT)

[ Bl o

CONSISTEMCY: CK

SUCROUTINE INTERP(X, Y, KPTS, NTERNS, XIV YGUT)

Reference to unitialized variable I1

11 =11 |
NTERNS = WTERNS

- o . e o S S G i i i v i o G

-3 13 7-8 15 7-83 18 7-2 15 7 18-24

SUBROUTINE INTERP(X,
Aid - R(L) JGT. 8
NI = X{2) .GT. @
AN = X3y GT. B
XIN - X(4) .GT. 2 o
& = {{l + 4% = NTERME + NTEBMS) -
1 +4 - NTERMS .LE. 3

Y, NPTS, NTERNS, Xid, yout)

1) .LT. 8

COHSISTENCY: OK

I1 =1
NTERIS = &4

Case 4.33 A ————— - - - n——-u_q—---—;——-—--u---—-a _________

9-8 18 7-8 15 7-8 15 7.3 15 7 16-22

321

R

i T s i e




: T s t e ' - ' S Lo s oo et e it i st e SOOI S _gtzﬂﬁztmﬁf‘mmg:eg;{‘ FvE

i |

PREDICATES:

\ ;1C SUSROUTTNE THMTERPIX, ¥, WPTS. MTERNS, XN, YOUT)
i% - 27 & X! - Kilt .GT. ©
. 11 & i - %2 .6T. €
) (15 & Nl - ¥iZ) .GT. @
! :18 8 Wil - Xi4) .GT. @
| 175 19 b~ () + 4 - HTERAS + NTERMS) - 1) .LT. 8
125 22 ' 4 4 - HTCRMG .GT. @
t28 25 COMSISTENCY: QK

[ A—

QUTPUT:
i1 @ SUBROUTINE INTERP(X, ¥, NPTS, NIERMS, XIH, YOUT)

AR AR R SRR R B R R R s

Final Values PO

I  m—

123 28 I: =]l « & - NTERMS 3
NTERMS = NTERNMS i
1 £252 4.3l mmemmmmmmmm—meemmmmemom e e mwe—————————————— ‘ § E
} PATH: £-8 15 7-8 15 7-8 1E 7-¢ 18 7 16-19 % 5
1 PREDICATES: | | .
E O i1l 8 SLBRCUTINE INTERPI(X, Y, WPTS, NTERNT, XIN, YOUT) E 3
i1 7 8 Xl - X{1) .GT. @ t
1 :11 8 XIN - Xi2) .GT. @ P
: :165 8 Al - X(3) .GT. 2 p :
g :13 8 ¥IN - %(4) .GT. @ | L
: ” :25 18 b - (i; + 4 = NTERIS + NTERNMS) - 1) .GE. O > :
1 125 28 CONSISTENCY: OK :
5 OUTPUT: P
3 11 8 . SUSROUTINE INTERP(X, Y, NPT3, NTERMS, XAli, YOUT) : ;
1. Final Values B ;
125 28 1i = 1 + & - NTERMS ,
] NTERME = NTERNMS i 3
— Case 5 -.-:=-.=--_-.~=.=-.:.==:r.==-..:===='==.;;:;a=a-==z=ntsz:r.-t::n:::u:-::-:h'=====-ﬂs==‘=ut:wur- % '?%
- AALYSIS DF THE PART OF THE COOE TH HAT SETS UP DELTA (Q.LTHX) :
B AND DZ.TA(l).  SET NIZRMS TO 1.
[ Cace Cotmends:

B OUTPUT CELTAX, CELTA;
J 7 SKIP 28;

23 ASSIG MNTERMS=1;
- 25 ASEIGH ll="li"s

| 26 HALT:




PATH: 3-3 23-32.1 38
rreDICATES:

QUTPUT:
i1 2 SUCRCUTIRE INTERPIX, Y, NPTS, MIERIS, XiM, YOUT)
tE 28 - wn AEEIGH 1 a 11 )

Final Values
1146 3€ LELTAY = (XIN - X(I1))/7(A(1 + I1} - X{11)}

1) s (A{{1 & 11} - 1) = X{IL}/(R{L =
it - X1

CBSD G R REREERTE SRS ::r;;== o N R R R E RN EE T NN S I TR SE RS ERE ST S
A8 IN CASE 5, MTERINS=4,
Cacse Comnends:

. QUTPUT LELTAX, DELTA;
7 SX1P 28:

& ASEIGH HTER!S=4;
S ASSIGN Ti="11";

Z
25
36 HALT;

PATH: 2-% 22-3z.1 33-32.1 3£-32.1 2@-32.1 33
PREDICATES:

QUTPUT: "
11 3 EUERD'" ME INTERP(X, Y, NPTS, NTERMS, XIM, YOUT)
-

- - -~
LG o St ASS

Final Valuss g
129 38 BELTAX = (KIN - X{I11/(X{1 + 11) = X{Il}}

DELTA(4) = (Xit4 + 11)
1) - X(11))
DELTA(R) = (A4{3 + 11) = 1)
| 11) - A(I1))
DELTA(2) = (X({2 & I1)
1) - X411))
DELTAIL) = (X({i # 11)
11} - X(11))

1) = XN/ +

XU/t +

]

+

1} - XN/ (A

1) = X{1N/708Q

v
+
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fe i
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ey
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|

g%

m»-:.m ,

FUALYSLE
POLYHIN]
I THIS .
COCUNENT

Case Cel

7 SKIP Zl
26 ASSIE
35 QUTRUC
27 ASSIG
e AZS!'
2E ALSIG
46 OUTPL-

47 ASSIGL -

Case 7.1 -w-=recnmurmrcnrnccacnan

PATH: £-

BUTPUT:
11

o

™0 oY~

Fr

o

Case & ==
AS IN GO
Czce Connicd

7 SKIP 3&:
36 ASSIGH 1

36 0UTPYT
u? rsciCI
35 ASSla

-

<B naSlL .

47 ASSIGN
51 HALT:

[}

r .

ThE PART OF THI CCOE USED TO GEMERATE THE COEFFICIENTS.
SEGREE L. WTERIS-2. B |

'Z GET THE KECUNSIVE FOSMULA TO COMPARE MITH THE

. oY ASSIGHING & TO SYMEOLIC A.

-

_-:_'“Tl";
Sil)s
:hA.l:
!“FIS=-.
D l'_‘ll
¥

M i
t'\ s

30-45 42 4E-47 37

" PREDICATE: :

SUERCUTILE IHTEEP{X, Y, NPTS, NTERIS, XIH, YOUT)
. nve ASSIGH 11 = 11
g ae ASSICN LELTA = DELTA(S])
Z Afl) = YLD
- w ASSIGH A = A(S])

ALZ) = -AQ2)/GEELTAL2) - DELTAMLY) + (Y{(1 +
F1)/{CELTA(2) - DELTA(L}))

R R I I R R R T AN L I T E R SRR SRS E RS EES SRS SRS DR E

T EXCEPT POLYWGNIAL OF DEGREE 2. NTER!MSs3,

:;Ililllg
Tl

.g-’“.

'_uhb=3: - . .

DL TA="DELTA";
45 OUTPUT o

s ORIGINAL PAGE IS
|  OF POOR QUALITY

. 11 2 - 2 e 9 P 2t e e b o ok 0 D e e e i e e i el . U e D e O e . g S

e T

A g

i et 2T A g AL el

T e e s s e oo e s e




CUTRUT:
i1 € SURROUTINE LITERPLR, Y, NPTS, NTERI1S, XIN, YGUT)
(S Is wh ASSIGH 11 = 11
7 Se woe AESICH CILTA = CELTA(SI)
8 36 A(i = Y{il)
R sie ASSIGH A = A(SH) 8
121 43 n(" = ~ALLYsSZH0ELTALD) - DELTA(LY) + (Y{1 +
Ilif(a;h{nkﬁ} ~ BELTALL))
122 47 wi ASBIGH A = A(8]):22
141 4o ALZ) = Al”:ZEi{B_LiA(J1 - BELTA(Z)) - (AXL):ZZ2/((
DELTA(Z) - CELTA(ZI) = (DELTA(Z) - DELTA(L)1))
+ (Y(E + 11/ UCELTA(3) - CELTA{2) )=l
ELTAL3) - DELTA(L))))
Case 9 R R R SRR R R T S N R S RS S S RS E S S S R S S T NN E S AR RS A R s e s et e e i

DUTPUT YGUT:
7 SKIP 5l

PRC;?HI TFAI UCCS CSEFE C
T vaLlZ GF YOuT., AS !

Bl ASSIGH NTCING=2,

51 ASSIGH A="4"

51 ASSiGH DELTAX=" JELTA/“
51 AS5IGN DELTA="DELTA";

CEEE Sal " ——

PATH: &-3 51 b &5
PREDICATES:
OUTRUT

0 ~J B

]

.
.
.
*
H
*
.

G U 61
[ R

Final Values

: 21 53

Lase Coumands:

57 52 £3-E8

w RSSIGN A = A{81)
~35:1Gi DELTAR = DELTAX
wie ASSION CELTA = BELTA(SI)

MWUT = AL} + A(2)=(DELTAX - DELTA(L))

POLYMONI AL OF DZCGREE 2. NTERMS=3.

et

o

)

e 50 WAL BT N B
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f
:
i
I
1
i
i
f

HRE T L vt

)
®
L F
P
k -
1
/ i
% . rAYN
T
i : S$ED 1N S PRDGRAN, SEE seTHE 8R
' 1.. € . OFSCRIPTION OF METHDO USED ™I . e
2. C THrJ4SFORMATIONes WY FRANGIS, COMPUTEM Jouaunt. voL. % PR, 245,002
3. C START WERE T PROGUGE UPPEA’ HESSENBURG MATALR
ﬁ ., ulmus:on ACNMAR, NMAT 3, ENVC LD, VECE L ), DU NMAL, NMAK ), ERGVECT MAAK , NRAK
) s,
& 1 .. u-nu
g 7, KEh=2
é = ML DO JEL X
? 9. Kinjel
£ I3 10, N2zjep
& b 1t. sneuv- ABSCACNE,J))
bk 12 AkaER )
4 4 3). oousn
£ 14, AB: ABS{ACE,
4 19, IF (GHEAT. El an: (TN} ¥ o
S 1, 3 GREATZAR
gL N __maxst o o
£ i d 18, 2 CONY INUE
o 19. C EINTCI! GIVES INFORMATION AROUT INTERCHANGES
& 20. INTL S )vRAX :
B 1 21 IF (AAX.EC.KL) GO TO § LB
A o - 22. ¥ DOSL=S, N
i i 3, ExA{KI L)
¢ £ 24, ALKl L)SACAAN, L)
Looad - 253, L) Mnnl LI)=E
H .. orL=i,n
§ . ISQIL lll
¥ nu.,lnnu. MAN D
£ ‘E T ML,n
3 i £ _INTERC&L!BE DONE.
§ookd ' S 008¢sKZ,N
s IF ¢atl,1),€0.0.) GD TO @ § iy
3 AT, 30R=ACT, J)/AIRY, 0)
o 00L1MEK], W
¢ ¥ 11 AL, MITAE T, MISAOT, JISATRL,A)
A B ® CONTINDE
Ly R c LEET MULT, nnu: .
Lk D0 2000 MEKZ
- _ 1F CMM, D), :5 0.1 60 TO 2000 2000
. 0. 10 p0 2601 I=\, W
CoE £ M. 2001 ACIKIISACT,KLI-ACT MIsACA J)
. 4g. 2000 CONTINUE
: %3, t CONYTINUE
i 'TH AIGHT MULY. DONE
P 5, c WESSENBUAG MATAIX NOW FORMED AS ACT,J). MULTIPLIERS STORED WITH [T
; 7 %6, 00 105 =i, n
£ i a7, 00 105 J=i,
i i L1 108 peg, n-nl!
3 . 49, ¢ mut npruopnnurs zenos WHERE MULTLPLIERS MERE STORED
§ 50. DO L0é }x3,N
i 51, LEl-2
E 52, 00 108 Jsr,
LAt 53. 106 AL), J1=0.0
i { 5y, K1shey
3 4 [1 LD )
- 8. ¢=0,0
£ 57, TN ]
. [ :: WeRe ABECACL,11)
i 59 33" C=C+ ASSLACI,ND)
H =1 40, eIV I, N
£ el R5u0. 0
e2. ¢30.0
43, Lx I-
pm [ LB 0033 Jxt,
y 85, AS=R So alStncl m
3 6. KlJskl=}
i st k) I=h=1
48, 35 CS=CS+ ABS(ACKLS lll))
9. IF {RS.LE.R) GO tO %
ro, a7 _W=RS
A 5 1. 36 IF (CS.LE.C) GG Y0 3»
1{; i - re, 44 C=CS
c R
e
" A l -
29 mar Te Glow-04 M N-1

ORIGINAL PAGE IS
OF POOR QUALITY
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M CoONTINUE
1aR=y
IF {R.EGE.CHRD 1O S
C DELYA 15 CAITENEON FOR sw»um AN LTERATION
%3 OFLTAER=1, 06410
¢ OEL IS aalllnnnv SUEFT
DELEA/LT, 1829
GO vo 153

EY] DEL!l!ClI Ot;ll

DELTA CORPUTED
t PRODUCE A-F1, ITERATE ON THIS TO BRAEAR UP ENGENVALUES OF ESUAL MODULDS

153 00 107 1321,
107 ALY, 1) hll $)=0EL

% IF {N,NE, 1) GO TO #
€ SUBROUTINE CALCEV :otcu;nrts EIGENVALUES OF 1K1 OR 2X2 WATRICES.
€ PI 15 ADDED BACK N CALCEV

ar ﬁaLLOCQLCEUtI unul,nst,v:c 1,0, 1)

T =

e IF tN,NE,2) 6O TO 90
L1 EGLL tlLCElll,Nﬂll,DlL,'Ec LIK,N, )

0 Y0 Fr
-1 tnnnsrunsurlon STARTS MERE

£
C INITIALTZE FOR DETENMIMING SUBSEQUENT SHIFTS _
00 ARI=0.9
ARI=0. 0
ARS=0 . O

C ME-ENTER AFTER REALIT OR COMPIT SUBMOUTINES CALLED

. _C SELECY FIRSY CIZEROI) SUD-DIAGHNQL ELEHENT FAON 8OTTON

redf

"1 LW
DOSé I=2,M
N21RN+2~]
1FC ABSOAIN2E,NRI-1 )3 LT .DELTAIGO 10 57
56 LxL=)
€ VALUE OF L SELECTED

5 ¥ =—

51 EF (L .NE.N) GO YO 8

58 :th'anCEVGI Nﬂll,ﬂ!t VEC, 11H,N,1)
N
60 YO a8

59

‘ htan
~N

'sv IF ((L=-N+) ). NE. B GO ro !
60 CALL CALGEV( A, NMAX,DEL V;C 16, 0,2)

CN=1,8=1)  ACN-1 M)
(N

60 YO %%
DETERMINE EIGENVALUES OF 2X2 MATAIX —- oW | ¢ .
ROW 2 * K ALN, %)

AND_BASE SHIFY OM VNESE

e koo

“15 8= ACR=-T,N=-TJehiN, M)
C=ACN-I, n-l)ol(ﬁ NI=ACN, =1 )oACN=-1,0)
C1¥ n1n~1 N-I)-A(u N)
OISC'clocl°1 e-u«u H-l)iltﬂ-l [ 3]
IF (DISC.GE.O0.) GG
2 R1=0.54B
R2=_%» SQRATt ABSCDISC))
ANUMZCRI=ARZ Yo (K]~ ARSI IS R2-ARS to¢ R2=-ARY )
DENOP=ARI»ARI*ARS s ANN
IF (DENORM.NE.O.) GO YO 200
201 RHD=0.0
S1GMARD .0
G0 TO 203

Ql——1

"y

3% wm—

T 00 RMD=C
SIGma=

200 !
203 == l

203 ARJI3R)

ARSTAZ
CALL BUHPIIII,NHQI [ N.NHO SI1GMA)
Go_ Yo ¢t

2% MaAR Te §.04-8)

63 1F (8. GE.0. ¥ 80 10
LA TER- LTV L Sﬂﬂ'lﬂliﬂll
GO0 T0 &6

MAIN-2

2J

0

N

5.
[t ]

oo

s

s

#
wl

Buamiiig

a\#\"‘&ﬂz

[

ot ML kb et e D S

ol A AT B NSRS R S M A

B il

SERTEL P LIS SR

207 AR




g AT

L

atsze]

pa—

- S

C Cl IS REAL PART OF EIGENVALUE

142, 6% RI=_Se(fe SQKTLODISC))
143, I1F (K1 .NE.O.) GO TO &6 b b —
144, 83 R2=0.0
145 . GO 10 A8 A4 =—
146, 66 R2=C/R)
I8, C ROOTS OF 22 MATRIX FOUND
148, O% IFC ABSCAIN,NI=RL).GE. ABSCAIN,NI-R2)IGO TO &8 5 o=
149 67 AR2=R1]
150. GO YO 69 69-1
159, &H ANWZ=R2 ¥
152, &9 IF (ARI.NE.O.) GO TO 11 1 e
153, 72 SHIFT=0.0
154, GO Y0 73 13
155. 71 SHIFT=AR2
156, T3 AR1=AR2
157, CALL REALITC(A NMAX,L,N,S5KIFT, CC,55)
58. GO 70 &1 6 | e——
59. C ARE VECTORS NEEDED
60. Té IF (NVEC.EQ.0) GO TO 600 P ————
61, C INVERSE ITERATION IS USED FOR EIGENVECTORS
62, 550 SMALL=DELTA#1.0E-30
63. NUM=0
64, Ji=1

. NM=NN+NN

513 CI=VEC(JI)
€2 1S COMPLEX PART OF EIGENVALUE
C2=VEC(JI*1)
NUNZNUMs 1
C REPLACE HESSENBURG MATRIX AND MULTIPLIERS
DO 570 I=1,NN
DO 570 J=1,NN
570 ACl,J)=0C1,J)
IF (C2.NE.O.) 6O TO 561
C:LﬁlR;EC(A,NHAI,INT,Cl,SHILL,NN,NUH,EIGVEc,lVEC,CC,SSl
Ji= -
IF(NVEC.EQ.NUM)GO TO 600
GO TO 513

(2]

a1

561

$13-

561 CALL IMVEC(A,NMAX, INT,C!,C2,SMALL,NN,NUM, EIGVEC, NVEC,CC,55,2,88)
C NEXT STATEMENT IGNORES CONJUGATE COMPLEX EIGENVALUES
JI=)l+8
IFCNVEC.EQ.NUM)GOD TO 600
GO 70 S13

600 =

00—

600 RETURN
END

v | et e | e - i 2t | o - - | —

DD DD | NI NN NN A~
OV EWN~O | VBNV EWN =D ~|oWRWN—D o>

MAIN-3
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CALCEV-1

1. SURRDUTINE CALCEV(A,NMAX, DEL,VEC,1JK,N,A)
2, DIMENSTON ACNMAK, NMAX ), VEC(L)
3. IF (M.NE.1) GO TO 2 ?
§, 1 AI=0.0
5, ACN,N)=ACN, N)*DEL
6. C STORE EIGENVALUES IN VEC
T, VEC(IJKIZACN,N)
8. VECC[IK+1)=Al
9. 1JK=11K+2
10. RETURN
Uk 2 B=ACN=1,N=1)+ACN,N)
12. C=ACN=1,N=1 )*A(N, NI-A(N, N-1 l'l("‘l.ﬂ'
13, Cl=AtN=1,N=1)-AIN,N)
14. UISC=CleC1+4.00ACN,N=1 )sACN=1,N)
15. 1F (DISC.LY.0.) GO TO 9 § —
16. 4 A1=0.0
7. IF (B.GE.O.) GO TO & 6
18. R1=0.5(B~ SQRT(DISC})
19. 60 TO T 1=
20. 6 RIZ0.5+(B* SQRT(DISC))
21. IF(R1 “£.0.) GO TO 7 7 —
22. 10 R2s0.
23, GO TO i1 "
24. T R2=C/R1
; 25, 11 RI=R1+DEL
26. R2=R2+DEL
27. VEC( 1JK )=R2
28. VEC( IJK+1)=Al
29. VEC( [JK+2)=R1
30. VECC[JK*3)=A]
3 GO 10 8 8—
32 9 RI=0.5+8
3. Al==.5% SQAT( ABS(DISC))
34, R1=R1+DEL
3s. VEC(1JK )=R1
36. VEC(TJK+1)z=A1
r. VEC( T1JK+2 )=R)
38. VEC(IJK+2)=A]
39. 8 IJK=1JK+4
“0. RETURN
81, END

- ————
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REALIY

SUBROUTINE REALITCA, NMAX,
DIMENSTON A(NMAX, NMAX l,g(

1F (SNIFI £Q0.0.) GO TO 2
003 I=L,N
ACl, I)‘lll 1)=SHIFT

N,SHIFT,C,¢)
1 Sk

-

2 m=N=-1
DoY I=L,N
DENOM= sannu(! T)ss2+Al1+1,1)ese2)

sadt i d o daat desodbaa s b

By =N e e e B

1.
?.
3.
E 8,
L i
6,
T
8
9. IF (DENOM.GT.0.) GO TO 10 10
10. 11 CC1)=1.0
11. S(1)=0,0
12. GO TO 4 “
; 13. 10 CCI1)=ACT, | }/DENOM
- 14, SCI)=ACI+L, 1 )/DENOM
15. AC1,1)=DENOM
£ 16. 12 112141
% 1. 00 35 J=I1,N
i 18. F=A(1,))
3 19. AL, J)=ACT+1, 10501 )eFeCLT)
! 20. ACT+1,J)=ACTI41, 1 )eCC T )=FaSCI)
& 21. 35 CONTINUE
- 22. 4 CONTINUE
; “t 23. c TRIANGULAR MATRIX FORMED
L 4 24. D05 J=L,M
E 25, DO& 1=L,J
26. FzACl, J)
27. AT, J)ZACT, Jo1)eS( 3 )eFeC( )
. 28. 6 ACL,J¢1)=A(T,J¢1 )eCC I )~Fo5(J)
; 29. ACJ+T,)=ACI41, Je1 )850])
1 30. 5 ACJ+1, 041 )=ACI+1, J+1 )eC(d)
i 1. ¢ TRANSFORMATION COMPLETED
32. IF (SHIFT.EQ.0.) RETURN
: d 7 009 I=L,N
34 9 AL, 1)=ACL, 1 )*SHIFT
- 3s. 8 RETURN
g 3. END
™
o
i
[ 9
, |
L

REALIT-I
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| SUBROUTINE COMPITCA,NMAX L, N, RHO,SIGAA)

2. DIMENSION ACNMAX, NMAX )

3., C HOUSEHOLDER TYPE MATRICES USED INSTEAD OF ROVATIONS(SEE FRANCIS PAPER)

8, A=N=1

- D oo 1 I=L,A

6. IF (1.NE.L) GO YO 3 3o
I, 2 BI=A(L,L)SCACLL,L)-SIGMA)*ALL, L+l )sA(L*], L)*RNHD

[ B2=ACL*1,L)s(ACL, L)*ACL*] L+]1)=-5IGMA)

9. BI=A(L+1,LIACL+2,L*1)

10. ALL*2,L)=0.0

11. GO TO & b -
12, 3 BI=ACl,I=1)

13 B2=A(1+1,1~1)

14. IfF (1.EQ.N) 60 TO % ey
15. 4 BITAL1+2,1-1)

16. GO TO & e
B 5 B3I=0.0

18. 6 0= SORT(BleBl*B2+B2+A3483)

19. IF (B1.GE.0.) GO T0 & ]
20. T p==D -]
2N 8 IF (D.EQ.0.) GO YO 1
22. 9 C1=B2/(D+81)
23. C2=83/7¢D+B1)
248, E=2.0/(1.0+C1sCl+C2+C2)
25. D0 10 K=[,N
26. IF (1.EQ.m) GO TO 12 1 2
27. 11 GEE=(ALI K)*CIoAl[+]1 K )+C2oA01+2,K))
28. ACT,K)=ACT,K)-6

29. ACI+1,K)=A(I+1 K)=CleG

3o0. ALI+2,K)=A(1+2,K)=C2%6
3. 60 TO 10 10
32. 12 G=E«(AC], K)*CleA(I*1,K))
33. ACT, K)=AC], K)-6
L ACI+1,K)=ACI+],K)=CleG
3% 10 CONTINUE
3s6. IF (1.EQ.L) 60 TO 14 14—
¥ 13 ACL, I=1)==D
38. ACI*1,1-1)=0.0
39. IF (1.EQ.M) 60 TO 14 14—
“0. 15 AC1+2,1-1)=0.0
41. C ROW OPERATIOM COMPLETED
42. 14 J=]+2
“3. IF (J.LE.N) 60 TO 17 '\
4y, 16 J=N _‘
45, \T DO 18 K=L,J
46, IF (1.EQ.M) GO YO 2 20
ar. 19 G=E«(A(K, I )*CI®A(K, [+]1)+C2+ALK, 1+2))
48, ALK, 1)=ALK, T )6
49, ALK, I+1)=A(K, [+1)=Cle6
50. ACK,1+2)=A(K, 12 )-C2+6
51. GO TO 18 18~
52. 20 GEE(ACK, [ )*CleA(K, I+1))
53. MK, 1I=A(K,1)-6
54, ALK, I+1)=ZA(K, I+1)-Cls6
55. 18 CONTINUVE
56. J=1+3
57. IF (J.6T.N) 60 7O 1 1
58. 21 GRE=C2#A(1+]3,1+2)
59. ACT+3,1)=~6

60. ACI+3,1+1)=-CleG

v 1. ACT+3,1+2)=AC1+3,1+2)-C2+&

2. € COLUMN OPERATION COMPLETYED

63, | CONTINUE

b4, RETURN

5. END

29 MAR T6 6.04-01
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5 l RVEC
I s SUBROUTINE RVECCA,NMAX, INT CI, SMALL N NUM_EIGVEC, NVEL, INTER,YV) 3 :
E1l 2. DIMENSTON ACNMAX,NMAX ), INTERCT ), ¥C1), INTCLD, EIGVECINRAY, NRAT )
: é 3 ool §1=1,N
$ s 1A, ll!lll 1)-C1
3 : - 5. 002’ 1=2,
& ; 6. 154 IBS(A(I =1,1=11).GE. ABSCAC],I-1)))60 TO % . {
3 ¥, 3 INTER(1)=]
& 8. J=l=1 - E
3 9. D0S K=J. N
: 10. B=ACI~1,K)
E F 1. RUI=1,K)=ACT,K)
3 5 12. S ACI,K)=B
; s 13 GO T0 & b
¥ 14. INTERLT )= 1-1 1
213 15. » IF (AC1,1-1).EQ.0.) GO VO 2
| 16. C=-AC1,1=1)/7A01=1,1=1)
] 17, act,1-1)=¢c
| d & 00 & K=1,N
= 19. 8 ACI,K)=A(I,K14CeACT=1,K)
20. 2 CONTINUE
e 21. € ralaNGULll MATRIX FORMED
22. 009 1=1,
E 23 IF¢ ABS(A(I 1)).GE.SMALL)GO TO ¢ '-1
 § 24 10 ACT,1)=SMALL :
25 CONTINUE
26, C uoanaulseo c(:|asnvecron)n OF NESSENBURG MATRIX OBTAINED FOR RNS = |
. a 2- 00 5555 I=1,
p 28. 5555 Y(])=1.0
1- —1 29. D0 8888 Jyyi=1
i 30, TTTT YONISY(NIZALN, )
31, B=Y(N)
32. o1y 1=2,M
e 3. £=0.0
&; F 3s. m=Ne -]
i 5. 0012 J=2,1
: E 6. L=N+ =1 3
e 3r. 12 E=E+Y(L)eACM, L)
8. YOM)ZCY(MI=EI/ACA, A
39. IF( ABS(B).GE, nos;vqn):lso T0 11 "
I 40, 13 B=Y(M)
{3 TR 11 CONTINUE
L g D014 I=1,M
43. 1% YCl)Ev(l /e
4y, IF(JJJI.EQ.%)E0 TO 666s LU L
. 45, 0015 I=2,M
; ] 6. IF (INTERCI).NE.1) GO TO 15 19
i 47, 16 B=Y(])
i 48, YOL)ZY(I=1)
S 9. Y(1=-1)=p
50. 15 YOL)=YCI)+ACT, I=1)eY(I~1)
—{ 51. BB88 CONTINUE
} ! 52. C EIGENVECTOR OF HESSENBURG MATRIX OBTAINED (NOT NORMALIZED)
L 53. 6666 M=N-]
- 54, 0021 1=2.m
55, FELT B |
56, L=Jel
- O 57. D020 K=L,N
58. 20 YOK)=Y(K)=¥(J)wA(K, J=1)
59. LL=INT(N=1)
80, IF (J.EQ.LL) 60 TO 21 L)
61. 19 B=Y(J)
62. YOJ)=Y(LL)Y
1 63, YOLL )=B
/ 'TH 21 CONTINUE
i ::. C unuo:nsleeo EIGENVECTOR OF ORIGINAL MATRIX OBTAINED
7 87. 0022 1=1,N
68, IF( ABS(B).GE. ABS(Y([)))GO TO 22 22
£ 69. 23 B=v([)
i | 70. 22 CONTINUE
3] 71. D024 I=1,N

i RVEC- |
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T2. 24 Y(1)=YLI)/B

713. € NORMALIZED EIGENVECTCR OBTAINED

74. C PUT Vllll (REM. EIGENYECTOR) IN EIGYECT(NUMOFEV, 1)
0o

: 15, 00 I=1,N -
16, 100 EIGVECGNUH,IDI\'II'
RETURN ‘

Lo

1T,
78. END

¥
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IMVEC

P

-

SUBROUTINE TRYECCA,NMAX, INT,C1,AMU, SAALL, N, NUM, EIGVEC, NVEC, INTER,
1v,2,8)
DIMENSTON ACNMAX, NMAX D, INTERCE ), ¥YOL), 201 0, INTUL ), BENAAX, NAAY ),

TEIGVFCONMAY , NMAX )
D050 I=®1,N

=l,0= l)-l(l 1,1=0)
JeBC L, I~1

»
ACT=1,K)=ACT,K)
AT, K)26
G=B(1=1,K)
BCI=1,K)=BC1,K)
l(lil)=ﬁ

-

S
—

INTERC T )=1=1

DI BNV I WN =D DB N VNIUN =D ERINOERT N -

e e L L L e

IF (D.EQ.0.) GO TO 2

G=ALl,1-1)

A ==(GeACI=1,1=1)¢BC1,0I=1)eB(]~]
=(BUI, I=1)eACI=1,1=]1)=GeBCI~]
K)eacl, 1~
K 1

M |
31
K
K .a 1)eac -1, 1)
JeBOT, I=1)%Af [=1,K)4AC],[=1)s

K)-BC1,1~

=1
-]
=1
=
):

CONT INUVE

THIGNGULlI MATRIX FORMED

Do9Y I=1,

C=acl, l)'h(l 1)enc1l, l)'l(l n

40, 1F (C GE.SmALL) GO TO 9
“1. ACI,1)= SQRT(SMALL)
4z, BCI.1)=0.0
43, 9 CONTINUE
44, DO 1111 I=L,N

[ LEN Ye1)=1.0
6. 11y 2e1)=0.0
“r. DO 8888 JJJ=1,4
48, C=AIN,N)I®A(N, N)OB!N, JeB(N,N)
49 G=Y(N)
s0. YON)S(GeA(N,N)*Z(N)I*B(N,N))/C
s1. Z(N)= (Z(N)OA(N N)-G*BI(N,N))/C
52. polT 1=2,M
53, E=0,0
54, F=0.0
55, M=N+1-]
56. 0018 Jx2,1
s7. L=N+J=-1
58. ESE+Y(L)»A(M, L)-Z(L)eB(M, L)
59, 18 F=FeY(L)eBIM, L)+Z(L)*AIMN, L)
60, D=A(M, M)sA(M, M)+BIA, n):utn L}
&1, G=v(m)
62, YOMIS((G=E)eA(M M)+( Z(M)=~F )eB "M, M) )/D
63. 17 2tm)= ((z(n)-r)-atn M)-(G~- E)-atn m))/0
b4, E=v.0
65, 0os1 I=1,N
66, FEY(1)eY(I)2CT)02(1)
&7, IF (E.GE.F) 60 Y0 51 51 =
68, 52 E=F
69, L=l
0. 51 CONTINUE
y AL=Y(L)
T2, A2=Z(L)
13. 0018 I=1,N

29 mAR 76 d,08-01
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IMVEC-2

Is, G=vel)
18, YOI IT(GeAL*ZL 1 )=A2)/E
= LD 19 201)=C20l )sAl=GoA2 )/E
. 1FLJJJ).EQ.4) GO TO s66s 6666
18, p01S 1=2,N
F 79, IF CINTERUI).NE. 1) GO TO 30 30
80, 16 G=v(1)
81. MERLAIB AR
82, Yil=1)26
83, G=2t1)
By, n=icl=-1)
85 . 2e1=1)1=6
L 86. 30 YOI IEYC I I*AC], D=1 )eYUI=1)=BCI, 1=1)el(]~1)
8r. 15 201200 BOl, 0= deYCI=1)*ACT I=))el(]~))
—t 88, BBB8 CONTINUE
89, C EIGFNVECTOR OF HESSENBURG MATRIX OBTAINED
0. 6666 M=N-1
-1 1. 0021 1=2,Mm
92. JEN+1=]
9. LxJj+)
", D020 K=L,N
[ 9, YUK DISY(R)=Y(J)=A(K, J=1)sZ( ) )eB(K, J=1)
96. 20 ZCKDISZ(OKDI=ZCIISALK, J=1 )=YL J)eB(K, J=1)
7. LL=EINT(N=]1)
98, IF (J.EQ.LL) 60 TO 21 21 =
99, 19 63Y())
100. YOJi=vYI(LL)
101. YiLL)=8
102, G=2(J)
103, ICJI=TILL)
104 Z(LL)=6
105 21 CONTINUE
106 c UNNORMALIZED EIGENVECTOR OBTAINED
107, €=0.0
108. D022 I1=1,N
109. FEYU1)ev( I o201 )e2C 1)
110, IF (E.GE.F) 60 TO 22 22 =
111, 23 E=F
112, L=1
113, 22 CONTINUE
114, AL=YIL)
115, A2=2(L)
116. po2% I=1,N
117, 6=Y(1)
118, YOI )=(GoAl+s_. | )oA2 )/E
119. 2% Z01)=tZ(1)=Al-G=A2)/E
120. C NORMALIZED EIGENVECTOR OGTAINED
121, C PUT Y(1) (REAL PART) IN EIGVECT(NUMOFEY,I)
UI!Z’. 00 100 I=1,N
123. 100 EIGVECINUM, TI)=Y(])
124. NUM=NUM+]
125 C PUT Z(Il) (COMPLEX PART) IN EIGVECT(NUMOFEVY, 1)
(s 3 D0 101 I=],N
127 101 EIGVEC(NUM, I)=Z(1)
128. RETURN
129. END
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HIRAN MATH SURRDUTINE _U%AGE
I ":vnnm SymsnL D E S c H l e T I ON SUBR U IYPE VAR LA
& Argument 1 to subprogram CALCEV, CALCEV m REAL A (NNAX, NRAX
3" A Argument 1 to subprogram COMPIT. COMPIT M REAL A (NMAX, NRAX
{
It :
f ) Argument 1| to subprogram IMVEC. IMVEC M REAL A (NMAX, NRAX
‘ [ Local varlable In subprogram MAIN. C‘ng‘l";' :::’:t : :::A:,z:::
I A 0
E = COMPIT/1I M REAL A (NMAK, NMAX
f IMVEC/1 M REAL A (NMAX, NMAX
i " REALIT/1L M REAL A (NMAX, NMAX
; RYEC/1 M REAL A (NMAX, NMAX
) L] Argument | to subprogram REALIT. REALIT m REAL A (NPAX, NMAX
A Argument 1 to subprogram RVEC. RVEC M REAL A (NMAX, NMAX
AMU Argument 5 to subprogram IMVEC. IMVEC I REAL AMU 1
&»
29 MAR T6 G.08-01 A-1
gRIGlNAL‘ PAGE I3
¥ POOR QUALITY




(NMAX, NMAX

CNRAX NRAX

Rt MATH SURRNUTINE  USAG
’snvnn"n.t" SYMAOL DESCRIPTION UR U (YFt VA
[} Argur >nt 14 to subprogram IMVEC, IMVEC M REAL 8
1) Local ‘~rlables in subprogram MAIN. MAIN | REAL BB
IMVEC/I% M REAL B
29 MAR Té 6.04-01 B l
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FOMTHAN MATH
LYMANL SyraoL

DESCRIPTION

CURKNUT I NG LILAGE
TONG U TYPE  YAK

CALCEY

cc

comP1Y

ci

c1

cl

c2

29 MAR Te G.0%-01)

Argument & to subprogram REALIT.

Subprogram external name,

Local varlable In subprogram MAIN.

Subprogram external name.
Argument % to subprogram INVEC.

Local varlable In subprogran MAIN.

Argument 4 to subprogram RVEC.

Local varlable in subprogram MAIN.

ORIGINAL pag
F POOR QUAL?TIg

REALIT M REAL C )
CALCEY E CALCEY
MAIN S CALCEY
MAIN I REAL CC
IMVEC/11 ™ INTE INTER (1)
REALIT/6 ™ REAL C o
RVEC/10 M INTE INTER (1)
COMPIT E comeIT
MAIN 5 comPIY

IMVEC | REAL Ci

MAIN W REAL C1
IMVEC/Y I REAL C1
RVEC/4 REAL C1

RVEC 1 REAL C1

MAIN W REAL C2
IMVEC/S I REAL AAMU

I13J

)

}
}
b
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DESCRIPTION

SHBHOUT INE  ULALE

Sunn U lyrr vaw 0lA

FOHTHAN MATH
SYMROL SymaoL
DEL
DEL

29 MAR 76 G.04-01

Argument 3 to

Local

varlable

subprogram CALCEV.

subprogram MAIN,

CALCEVY 1 MEAL DEL

MAIN W REAL DEL
CALCEV/3 | REAL DEL

S ——'

bR B o




/‘-,

| I
| i
i
g .=
| BRGNS
S8R

HBRNLITIN usan

VoRTRAR MATH DESCRIPTION e

|
l

SYMROL SYMBOL
EIGVEC Argument 9 to subprogram IMVEC. IMVEC O REAL EIGVECINMAX, NMAX

EIGVEC Local varlable In subprogram MAIN. ’ MAIN | REAL EIGYEC(NMAX, NMAX
IMVEC/9 0 REAL EIGVEC(NMAX, NMAX

i. RVEC/0 0 REAL EIGVEC(NMAKX, NMAX
==  EIGVEC Argument 8 to subprogram RVEC. AVEC 0 REAL EIGVEC(NMAX,NMAX ]
1 :
i
W on
1
{
¥
{
‘;
1
gf
M
|
-
N
{
[
i
E:
i
.-
£
i
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L

DL DESCRIPTION e e

SYmBOL
1JK Argument 5 to subprogram CALCEV, CALCEY M INTE 1JK |
1JK Local varlable In subprogram MAIN, FAIN W INTE JJK e :

CALCEV/S M INTE 1JK

INVEC Subprogram external name. IMVEC E InVEC
MAIN S IMVEC

INT Argument 3 to subprogram IMVEC. IMVEC I INTE INT (1) bl |
INT Local varlable In subprogram MAIN. MAIN W INTE INT (1) %

IMVEC/3 I INTE INT (1)

RVEC/3 1 INTE INT (1) 4
INT Argument 3 to subprogram RVEC. RVEC I INTE INT (1) .
INTER Argument 11 to subprogram [IMVEC. IMVEC M INTE INTER (1) e
INTER Argument 10 to subprogram RVEC. RAVEC M INTE INTER (1) i

:

29 MAR T6 G.04-01
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R . . AuRROL DESCRIPTION T B 1T e 1}

|

Argument 3 to subprogram COMPIT, COMPIT | INTE L

. verlable In subprograss MAIN. MAIN W INTE L g 3
- L Local prog COMPIT/3 | INTE L 5

t REALIT/3 I INTE L
i |
g L Argument 3 to subprogram REALIT. REALIT I INTE L

o 3
i i
f ;
il
doa 3
g 3
] : 3
i 5
i
1
|y

g i

i

‘,

¥ i

- i

; i £
P i»"

3

3 & :
- £ :
- 3

e &
- 4

E L-1

17J
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DESCRIPTION

SURRONTINF I"vlf-!
! YFE a

FORTRAAN MATH
SYMROL SYmBOL
L]

29 MAR 76 6.04-01
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Argument T to

subprogram CALCEV.

CALCEV I INTE M
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FORTRAN MATH SURROUTINE _USAGE

“ymant SymaOoL D E SC R I P T I ON Subk U-Tyke - vak: PN

N Argument 6 to subprograms CALCEV. CALCEY | INTE N

L] Argument 4 to subprogram COMPIT, COMPIT I INTE N

N Argument 7 to subprograms IMVEC. INVEC I INTE N

L] Local varlable In subprogram MAIN. MAIN W INTE N
CALCEV/6 | INTE N
COmPIT/S 1 INTE N
REALIT/% 1 INTE W

L] Argument 4 to subprogram RLALIT, REALIT I INTE N

L Argument & to subprogram RVEC. RVEC 1 INTE N

NMAX Argument 2 to subprogram CALCEV. CALCEY | INTE NMAX

NPAX Argument 2 to subprogram COMPIT. COMPIT I INTE NMAX

NMAX Argument 2 to subprogram IMVEC. IMVEC | INTE NMAX

NMAX Local varluble In subprogram MAIN. MAIN | INTE NAAX
CALCEY/Z 1 INTE NMAX
COMPIT/Z | INTE NMAX
IMVEC/2 | INTE NMAX
REALIT/2 | INTE NMAX
RVEC/2 1 IKTE WAAX

NRAX Argument 2 to subprogram REALIT. REALIT 1 INTE NMAX

NMAX Argument 2 to subprogram RVEC. AVEC T INTE WAAX

LLJ Local varfable in subprogram MAIN. MAIN I INTE NN

IMVEC/T I INTE N
RVEC/6 I INTE N

UL Argument 8 to subprogram IMVEC. IMVEC M INTE UM
NUM Local variable In subprogram MAIN,. PMAIN W INTE NUA
IMVEC/8 M INTE NUR
RVEC/T I INTE NUm
NUR Argument 7 to subprogram RVEC. RVEC I INTE NUm

29 MAR T6 G.0%-01
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FORTRAN MATH SUARDUT INE  WSAGE
SYmBOL symaoL DESCRIPTION r VT VA
REALIT Subprogram external name. maIN S REALIT
REALIT E HEALIT
RHO Argument 5 to subprogram COMPIT,. COMPIT | REAL RHO
RHO Local variable In subprogram MAIN. MAIN W REAL RHO
COMPIT/S | REAL RMO
RVEC Subprogram external name. MAIN S RYEC
RVEC E RVEC

29 MAR T6 G.0%-01
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LUMHOUT INE  USAG

RIR MATH
foemnoL.  svmBoL DESCRIPTION TR0 TYPEVA
H Argument T to subprogram REALIT, REALIT m REAL § (R
SHIFT Local varlable In subprogram MAIN,. MAIN W REAL SHIFT
REALIT/S 1 REAL SHIFT
SHIFT Argument 5 to subprogram REALIT, REALIT | REAL SHIFT
SIGMA Argument & to subprogram COMPIT. COMPIT 1 REAL SIGMA
SIGMA Local variable In subprogram MAIN. MAIN W REAL SIGMA
COMPIT/6 | REAL SIGMA
SMALL Argument 6 to subprogram [MAVEC. IMVEC 1 REAL SMALL
SMALL Local varlable In subprogram MAIN. MAIN W REAL SAMALL
IMVEC/6 | REAL SPMALL
RYEC/S I REAL SMALL
SMALL Argument 5 to subprogram RVEC. RVEC 1 REAL SMALL
SQRT LIBRARY/SYSTEM non-user-supplied routine. CALCEV F SORT
ComPIT F SORT
IMVEC F SQAT
MAIN F SQRT
REALIT F SQRT
$S Local varlable In subprogram MAIN. MAIN 1 JEAL SS
IMVEC/12 ® I'EAL ¥ o)
REALIT/T M REAL S (38
AYEC/11  ® REAL ¥ )

29 MAR 76 G.0%~0)
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FORTHAN MATH SURROUT | NE 19
symBnL SYMBOL DESCRIPTION TER 0 TVPE VAR D |
VEC Argument 4 to subprogram CALCEV, CALCEY 0 REAL VEC (1) &3
VEC Local varlable In subprogram MAIN. mAIN | REAL VEC (1) =
' CALCEV/4 0 REAL YEC (1) {
i .e
od

29 MAR 76 G.0%-01
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¥ Argument 12 to subprogram IMVEC. IMVEC M RFAL ¥ )

D a0 3 2 Ak A S et i A SR £

e B AR AR

i - v Argument 11 to subprogram RVEC. AVEC M REAL ¥ )
3 +
& f
B
-
- b
;
= .
-
E B 1
E§ |
e |
-
i
L PN
] | |
E Pt
- i
(] ]
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SURRNUTINE _WSAGE

th'v“n'nnnatu scl‘!::l. DESCRIPTION UBH U T¥yrPe vaAH DIAN

Argument 13 to subprogram IMVEC. INVEC M REaL 2 1)
| In subprogras MAIN. MAIN | REAL I

% SELHL RAEEEALE pesd IMVEC/13 M REAL Z ()

29 MAR Té G.0%-01
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Gl 0DSSARY FOR SURROUTINE MATN

"vmwo many DESCRIPTION

A Workling real local array, dimensioned (NMAX,NMAX), This symbol
appenrs In the following calls . COMPIT argument ® 1, ABS argument
# |, CALCEV srgument # 1, RVEC argument » 1, IMVEC argument ¥ 1,
REALIT argument ¥ 1.

AR Working real local varlable.

ANUM Real locs!l varlable which Is celculated but not used.

LLY Working +al local varlable. .

AR2 Working real local varlable.

AR3 Working real local varlable.

ARY Working real locel varlable.

s Working real local varlable.

BB Real local variable which Is not explicit'y calculated. This symbol
appears in the follosing calls - IMVEC argument #14,

c Working real local variable.

CALCEVY Called subroutine.

cc Aeal local varlable which is not explicitly calculated. This symbol
appears in the following calls - RVEC argument #10, IMVEC argument
#11, REALIT argument # 6.

comPIT Called subroutline. i

cs Working real local varlable.

ct Working real local varlable. Thls symbol appears In the following
calls - IMVEC argument # 4, RAVEC argqument » &,

c2 Working real local varlable. This symbol appears In the folioming
calls - IMVEC argument # 5.

D Working real local sarray, dimenslioned (NMAX,NMAX).

DEL Working real local varlable. This symbol appears In the following
calls - CALCEV argument # 3.

DELTA Working real local varlable.

DENOM Working real local varlable.

DISC Ho}king real local variable. This symbol appears In the followming
calls - ABS argument # 1, SQRT argument # 1.

E Working real local varlable.

EIBVEC Real local array, dimensioned (NMAX NMAX), which Is nov explicltly
calculated. This symbol appears In the following calls - IMVEC
argument # 9, RVEC argument # 8.

GREAT Working real local variable.

1 Working Integer local varlable.

1JK Working Integer loca! varlable. This symbel appears In the
following calls - CALCEV argument » 5.

IMVEC Called subroutine.

INT Working Integer local array, dimensioned (1), This symbol appears
Iin the following calls - IMVEC argument # 3, RVEC argument # 7.

J Working Integer local varfable.

J1 Working Integer local varlable.

3 Working Integer local varlable.

29 MAR 7% G.04-01
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' GLOSSARY FOR _SUBROUTINE MATN
fvemor  semmou DESCRIPTION
] K1 Working Integer local varlable.
(31 Working Integer local varlable.
ore K1) Working Integer local varlable.
K2 Working Integer local varlable.
L Working Integer local varlable. This symbol appears In the
following calls - COMPIT argument # 3, REALIT argument # 3.
xT L] Working Integer local variable.
MAX Workling Integer !ocal varlable.
) N Working Integer local varlable. This symbol appears In the

follewing calls - REALIT argument # 4, CALCEV argument ¥ 6, COMPIT
argument # 4.

LT Integer locel varisble which Is calculated but not used.

NMAX Integer local varlable which Is not explicitly calculated. This
symbol appears in the following calls - IMVEC argyiment # 2, CALCEY
argument # 2, COMPIT argqument # 2, REALIT argument # 2, RVEC
aryument ® 2.

NN Integer local varilable which Is not expliclitly calculated. This

syabol appears In the folloming calls - IMVEC argument # 7, RVEC
argument ¥ 6.

NUm Working Integer local variable. This symbol appears In the
following calls - IMVEC argument # 8, RVEC argument ® 7.
NVEC Integer local variable which s not expliclitly calculated. This

symbol appears in the following calls - IMVEC argument #10, RVEC :
argument % 9.

N2] Working Integer local varlable.

L] Workling real local varlable.

REALIT Called subroutine.

RHO Working real local varlable. This symbol appears In the folloming
calls - COMPIT argument # 5.

RS Working real local varisble.

RVEC Called subroutine.

Rl Working real local varlable.

R2 Working resl local varlable. :

SMIFT Working real local varlable. This symbol appears In the folloming
calls - REALIT argument # 5.

SIGMA Working real local varlable. This symbol appears In the folioming
calls - COMPIT argument # &,

SMALL Working real local variable. This symbol appears In the followming
calls - IMVEC argument # 6, RVEC argument # 5.

SQRT Functlion reference. ?

SS Real local varlable which Is not expliclitly calculated. This symbol

appesrs In the following calls - RVEC argument #11, IMVEC argument
#12, REALIT argument ¥ 7.

VEC Real local array, dimensioned (1), which Is not expllicitly
calculated. This symbol appears In the following calls - CALCEY
argument ¥ &4,

29 MAR T6 G.0%-01 MAIN. 2'2
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SURROUTINE MATN
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FORTRAN MATH
YyYmBOL SYmsoL

DESCRIPTION

z

29 MAR T4 6.0%-01

Real local varlable which Is not expliclitly calculated.
appears !'n the following calls - IMVEC argument #13.

This symbol

MAIN.2-3
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Gl NSSARY FOR

SURROUTINF CAlCFV

,__~v__ﬁ.
~ ———-

tORITHAN MATH
“YYMAN SYmBOL

DESCRIPTION

A

L1

]

c
CALCEV
c1

DEL
piIsc

SQRT
VEC

29 MAR T& G.0%-01

MODIFIED real argument no. 1, dimenslioned (NMAX,NMAX).

Workling real local variable,
Working real local varlable.
Working real local varlable.
Subprogram entry polnt,

Working real local varliable.
INPUT real argument no. 3.
Working real local varlable. This

calls - ABS argument # 1, SQRT argument # 1.

MCDIFIED integer argument no. 5,
INPUT iInteger argument no. T.
INPUT integer argument no. 6.
INPUT Integer argument no. 2.
Working real local varilable.
Working real local variable.
Functlon reference.

QUTPUT real argument no. 4, dimensioned (1),

In the follewing

CALCEV.2-1

30J
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GLOSSARY FOR

SURROUTINF REAILTT

Ml DESCRIPTION

A MODIFIED real argument no. 1, dimensioned (NMAX,NMAX),
(3 MODIFIED resl argument no. 6, dimensioned (1),
DENOM Working real local varlable.

F Working real locwl varlable.

1 Working Integer local varlable.

n Working Integer local varlable.

J Working Integer local varlable.

L INPUT Integer argument neo. 3.

" Working Integer local varlable.

N INPUT Integer argument no. 4.

NPAK INPUT iInteger argument no. 2.

REALIT Subprogram entry polnt,

s MODIFIED renl argument no. 7, dimensloned (1.
SHIFT INPUT real argument no. 5.

SQRT Functlion reference.

29 mAR T4 G,0%-01
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Gl NSSARY FOR.SURROUTINFE COMPIT

sowiwan - mate DESCRIPTION

" MODIFIED renl arguwent no. 1, dimensloned (NMAX, NMAX),

sl Working real locul varlable.

82 Working real local varlable. 3
83 Working real local varliable.

comPIT Subprogram entry polnt.

cl Working renl local varlable.

c? Working real local varlable.

0 Working real local varfable.

£ Working real local varlable.

[} Working real locel varlable. 73
1 Working Integer local varlable.

J Working Integer local varlable.

(3 Working Integer local variable.

L INPUT Integer argument no. 3.

L] Working Integer local varlable.

N INPUT Integer argument no. W.

NMAX INPUT integer argument no. 2. ]
RHO INPUT real argument no. 5.

ST1GMA INPUT real argument no. 6.

SQRT Functlion reference.

COMPIT.2-1

29 mAR Té 6.04-01
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GI NSSARY FONR

NS —- |

SHRROUTINF RVFC

g Ber-d DESCRIPTION

A MODIFIED real argument no. 1, dimensloned (NMAX,NMAX). This symbol
sppears In the following calls - ABS argument ¥ 1.

'y Working real local varlable. This symbol appears In the following
calls - ABS asrgument # 1.

c Working real local varlable,

cl INPUT real argument no. 4.

E Working real local varlable.

EIGVEC QUTPUT real argument no. B, dimensioned (NMAX,NMAX),

1 Working Integer local varlable.

INT INPUT integer argument no. 3, dimensioned (1),

INTER MODIFIED integer argument no.l10, dimenslioned (1).

J Working Integer local variable.

333l Working Integer local variabla.

[ Working Integer local varlable.

L Working Integer local varlable.

LL Working Integer local varliable.

n Workling Iinteger local varlable.

N INPUT integer argument no. 6.

NRAX INPUT integer argument no. 2.

NUR INPUT integer argument no. T.

RVEC Subprogram entry polint.

SMALL INPUT real argument no. 5.

v MODIFIED real argument no.11, dimensioned (1). This symbol appears

29 MAR 76 6.04-01

in the following calls - ABS argument # 1.
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Gl NSSARY FOR

SUBROUTINF ITMVFC

o

vmemT e DESCRIPTION

[ MODIFIED resl argument no. 1, dimensioned (NMAX,NMAX),

AMU INPUT resl argument no. 5.

Al Workling real local varlable.

't Working real local varlable.

[ MODIFIED real argument no.l4, dimensioned (NMAX, NMAX),

¢ Working real local varlable.

ct INPUT real argument no. 4.

0 Worklng real local varlable.

E Working real local variable.

EIGVEC OQUTPUT real argument no. 9, dimenslioned (NMAX, NMAX),

F Working real local varlable.

G Working real local varlable.

1 Working Integer local varlable.

IMVEC Subprogram entry point.

INT INPUT integer argument no. 3, dimensioned (1),

INTER MODIFIED Integer argument no.ll, dimenslioned (1).

J Working Integer local varlable.

11 Working Integer local varlable.

® Working Integer local variable,

L Working Integer local varlable.

LL Working Integer local varlable.

L] Working Integer local varlable.

N INPUT Integer argument no. T.

NMAX INPUT integer argument no. 2.

NUM MODIFIED Integer srgument no. 8.

SMALL INPUT real argument no. 6. This symbol appears In the folloming
calls - SQRT arguwent » 1.

SQRT Functlon referance.

¥ MODIFIED real argument nc.12, dimenslioned (1),

z MODIFIED real argueent no.13, dimensioned (1),

29 MAR 76 G.0%-01
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SUBROUTINE CALCEV

A DEL ik n N NMAX
Outputs:

A 1JK VEC
Sutioutines Called:

SQRT

:
I
I
]
i

29 mAR 76 G.04-01 CALCEV-"I
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Inputs:
A c L

Outputs:
A c S

Subroutlines Called:
SQRT

29 MAR Té G.0%-01

SUBROUTINE REALIT

N NMAX S SHIFT
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SUBROUTINE REALIT

Inputs: . . B | }j?r
A ¢ L N NMAX S SHIFT ' : R

Qutputs: _ P S o S T e .,?? T
‘ . . . : o :[

Subrnutlnes Callnd:

SQRT

-
8

29 MAN T4 0,04-01
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SUBROUTINE COMPIT

Thputs:

A L N NMAX RHO SIGMA
Outputs:

A
Subroutines Called:

SQRT

2% MAR T& £.0%-01
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Inputs:
A t1 INT

Outputss
A EIGVEC INTER

Subrouflnes Catled:

2% MAR 75 8.04-01

SUBROUTINE RVEC

INTER [ RMAX Nunm

Y

SMALL

Y

RVEC. -1
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SUBROUTINE IMVEC
& Inpute:
A amMy B Ct INT INTER N NMAX NUM SMALL Y
oo z
g
e Outputs:
= A B EIGYEC INTER NuM Y z
i
A Subroutines Called:
SQRT
f‘T-
Lo Inputs:
s (N3
5 Outputs:
, ‘b Subroutines Called:
g
b CALCEY COMPIT IMVEC REALIT RVEG SQRT
T
ds )
7 oy
a ;
s ]
Lo
i
Tty ;
i 1
N I
|
1
:
4

IMVEC. -1

29 MAR T6 G,O0u-01
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THE FOLLOWING I¥ A LIST OF THE USAGE CODES WHICH MAY APPEAR [N
THE CRDPSS=-REFERENCE MATRIX, [ACH APPEARANGE (F & USALE COPE
INDICATES HOW THE SYMSOL TO Thg LEFT 1S USED IN THE SLBRROLTINE
LISTED ABOVE,

A ARITHMETIC STATEMENT FUNDTION

€ CONSTANT = ARPEARS IN DATA STATEMENT AND IS USED BUT
VALUE 18 NOT RE«CALCULATHD,

D DATA » APPEARS IN DATA STATEMENT BUT IS I QT USED,
E SUBROUTINFE ENTRY POINT,
F FUNCTION REFERENGE,

! FOR VARJABLE » IWNPUT, USED BUT NOT REmCALCULATED,
FOR 1/0 FILE = USED IN READ STATEMEMNT,

M FOR VARTABLE = MUDIFIED, ROTH JSEN AND RiwCALCULATED,
, APPLIES TU COMMON VARIABLIS AND AKGUMENTS,
FOR 1/0 FILE = BUTH READ AND WRITTEN, ‘

0 FOR VARJABLE = OUTPUT, VALUE 18 CALCULATID BUT LLT UBED,
FOR 1,0 FILE « USEBD IN ELDFILE, PRILT: FUNCH, ALL/ZOR
WRITE STATEMENT, ’

FOR FUNCTION NAME = FUNCTION ENTRY FOINT (FUKCTILN VALLE
1S oliThkUT),

P 140 FILE POSITIONER » BALKSPACE OR KEWINI,
g SUBROUTINE CALL

W WORKING VARIABLE =« BOTHM CALCULATED AND UBED, APPLIES TO
LOCAL VARIABLES Cnby,

(INTEGER) ARGUMENT NUMBER, THE VARIABLE AT LEFT APPEARS A€
THE T=TH ARGUMENT IN A CALL To THE ABOVE SUHBR,

" ARGUMENT NUMBERS, WO DR MORE INTEGERS
(ARGUMENT NUMBERS, SEE ABDVE) BELCIG HERE
SO THE USER HAE TO CONSULT THE PRO[.RAM GLD5SARY
TO SEE WHAT THEY ARE,

’ THE COMMON BLOGK ON THE |EFT APPEARS IN THE SUBRLUTIIY

ABOVE, AT LEAST ONE ELEMINT OF THE COMMEI BLOCK 15 USHD
IN SOME MANNER:
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} » CROSS REFERENCE MATRIX = i VT T/ /
- FELTC 1/ /
3/29/76 PAGE 2,01 / CPENL/ZC /

£ /F LMV L AZE /

t /FADMALRSY /
SYMBOL STORE LQC /C L1 MR/R /

¥ ARt s e REgalelele cesfarr e o Brere e,

I SHIFT  /Maln  /Z(w o W 3, t

= SIGMA IMAIN /(= ), £ W '

— SMALL /MAIN /(e oy 6 W 4 5 '

. 5% JMATN  FLw ) 12 1 7,41 '

i VEC FMAIN /(% ), 4 ! . '
-w--nuru--—---u----H--ﬂﬂ-'h-—F--—---.n--—rF-Pu-'

o Z IMAIN 2t ), 131, .

i A /REALIT/Z(ARG 1) My \
o /REALIT/ (ARG 6) M 1

o= e /REALIT/{ARG 3)} T '

i N /REALIT/ (ARG 4) I, )

il L L L L P LD Ll Dl bt et L L L L T b 2

. NMAX /REALIT/ (ARG 23 1, .

5 REALIT /REALIT/(S Yo, S E, 1 g

di 8 /REALIT/(ARG 73 ¥y '
SHIFT /REALIT/{ARG 3) 1, '
A /RVEC /(ARG 1) . H .
M R U R e Rt NPT eReman rfEr TR Rer R T o -,
! /RVEC /(ARG 4) .1 )
EIGVEC /RVEC /(ARG 8) e 0 '
INT /RVEC /(ARG 3) v '
INTER /RVEC /(ARG10) ¢ M y

. N /RVEC /(ARG 6) ¢ 1 '

1 rab L L L L L T DL bl b Rl e I L L DL L LS L L Ll

s NMAX /RVEC /(ARG 2) | e ! '
NUYM /RVEC /(ARG 7) 1 ,

3’ RVEG fRVEC /‘S ) ) s 1 E ]

i EMALL /RVEC /(ARG 3) ! )

o ¥ /RVEC /(ARG1Y) v M :

— nan-ﬂnw--r------ﬂoﬂ-.--m'n---------'---nrlnrpue

g; SQRY /SORT /(% Y L, FEFF F, .

be L L B L L LT LAl Tl Ll o el L Ll b IS L LAl b Lk

t
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» CROSS REFERENCE MATRIX m PR 14 /
¢ ETC 1/ /
3/29/76 PAGE 1,04 /' CPENLZC /
fF LMWV 1 AZE ¢
/Ao MAEFY /
sYMBQL STORE LOC /C 01 MR/ZR

-H--H-'-"HPDH-.'---U”.--U.F-hpn-—h—hjﬂu-wwﬂuPFh

/
H -
A FUALCEV/LARG 1), M ' ' :
CALCEY /CaALCEV/($ ) 4 E 5 ; i
DEL /CALCEV/LARG 8) , 1 ' \
1 JK /CALCEV/ (ARG B) , M . ' -
M /CALCEV/LARG 7) , ‘ , “
Pﬂh----ﬂﬂﬂﬂub-b----UP'---'-p-h-hh--'ln-u-qeuh?w'
N /CALCEV/{ARG &) , | ' ' -
VEC /CALCEV/LARG 43 | ¢ . ' G
A /COMPIT/ (ARG 1) | t ' _
GOHFIT /CGMPIT,(S ) t L g ' [l i
-!--u——uﬂ-u---—--ﬂwﬂ-‘-'w‘—-wn--—upn.q—--n-pupui ab
L /COMPIT/ (ARG &) 1 ' t
N /COMPIT/(ARG 4) , | X X -
NMAX /COMPIT/ (ARG 2) l ‘ . 8
RHO /COMPIT/{ARE 5) , | ' ' =
SIGMA  /GOMPIT/(ARG &) , 1 ‘ ' -
-?-'ﬂﬂw---hvﬂ-‘----5'9-'ﬂ'b-ﬂh---hiﬂ‘---ﬁ—HuFF!' i
A /IMVEC /(ARG L) M . . )
AMU /IMVEC /(ARG B) i . '
8 /IMVEG /(ARG14) M . . -
c1 /IMVEG /(ARG 4) 1 , ) b
EIGYEC /IMVEC /(ARG ¥) 0 . ,
bbbl e o b el et il PR L Dol L Ll Ll BN L kb Al L T
IMVEC  /IMVEC /(S ) ES , . :
INT /IMVEC /(ARG 3) 1 . _ i
INTER  /IMVEC /(ARG1L) M . . o
N / TMVEG /(ARG ) ' 1 1 ' ﬁ :
NMAX / IMVEQG /{ARG 2) ' 1 1 1 ! |
.------ﬂﬂnﬂinﬂw--‘-vﬁ.--—'ﬁ-ﬂpuﬂ--ﬂ-]-----EuFF-'
NUM /1MVEC /(ARG 8) M . . S
SMALL /IMVEC /(ARG &) 1 . \ o
Y /IMVEC /(ARG1LZ2) M . ' :
2 /IMVEC /(ARGLS) M ; ; -
A IMAIN /(% A O T O ' S
-?----n-n-n-----ﬂﬁ-ﬂwﬂ---'n--F-u—---.---n-n--p-, @ i
BB /MAIN /(# Y o, 14 1 y o
co JMAIN /(¢ ) 311 6,40 , T
Ci /MAIN /(% ) 4 W o, 4 y o
c2 /MAIN  /A(» b 5 W, '
DEL IMAIN  /(» ) 3 W, . S
-g-q---------u-nnnnﬂ-----'w--pqnnnnuins--—nnwp-’ f ;
EIGVEC /MAIN /{# Y 91 . 8 " o
1K /MAIN  /Zte ), B Wy , L
INT IMAIN /(% ), 3H 03 : SRR
L /MAIN /w8 W3, : SE
N IMAIN  /(n Yo, 6 4 W4, ' R
ﬂ-------ﬂ-pﬂ--ﬂ"--”---"ﬁ'---P-----hwﬂ----"--rw' Ig ? E
NMAX JMAIN /(s ) 2221 24 2 . o
NN IMATN  /(x L 71 4+ ' f
NUM MAIN  /(w ) BW o7 ’ n
RHO IMATN  /(* Y, b W, : -
F';'Pﬂ-"w-----u-—-""--ﬂ-""""-.—--w—v-uv-.n--—-nupp-' 46'“}
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SOURCE PROGRAM LISTING

S IN THE LABEL FIELD INDICAYES THE EXPANSION
0OF THE LOGIGAL IF STATEMENT GN THE PREVIOUS LINE

LINE STMT ALOCK SQURCE

1 1 ] SUBROUTINE UNSEIG (A NMAX,NNINVECYVECYEIGVECs INT9CCy55+ZyD4B8)
2 0 0 C FOR DESCRIPTION OF METHOD USED IN THIS PROGRAM: SEE ®#THE @GR
3 0 N C TRANSFORMATION®#® @Y FRANCIS, COMPUTER JOURNALjy VOLe % PP, 2652332
4 0 0 € START HERE TO PROpUCE UPPER HMESSENBURG MATRIX
2 2 1 DIMENSION A(NMAXPMMAX) 2 INT (1) oYECIL) +D (NMAX yNMAX) yETGVEC (NMAX s NMAX
2 1 c}
7 3 2 N=NN
g 4 3 Kah=2
g 5 5 DOlJalyK
iQ 6 5 Kl=J+l
1] 7 6 K2=J+2
12 a 7 GREATE ABS(A(K1iJ)}
12 9 a MAX=K]
14 10 9 D021z=K24N
15 11 1o Aps AHS{A(I+J)}
1 12 11 IF (GREAT,GE.AB)
16 13 12 § GO TO 2
17 14 13 3 GREAT=AH
18 15 14 MAX=1T
19 16 1§ 2 CONTINUE
20 0 0 ¢ INTII} GIVES INFORMATION ABOUT INTERCHANGES
21 17 e INT (JI=MaX
22 18 17 IF (MAX.ED,KI)
22 19 18 5 60 10 5§
23 20 le 4 DOGLAJIN
24 28l 20 E=A(KlyL)
25 22 21 ATKT sl ) =4 (MAX,L)
26 23 2B 6 A{MAXsL)ag
27 24 23 DOTLalyN
28 25 24 E=A{LyKL)
29 26 2% AfLPKIY A (LyMAX)
s Py 26 7 A(L1MAX)=E oo
31 ) 0 c INTERCHANGE DONE =
32 28 27 5 DOBI=K29N o gg
33 29 28 IF {A(I9J)+EQ,04) =8
33 30 29 £ 60 TO 4 )
34 31 3¢ A(Ivd)I==A{Ts ) /A(KLy D) == E:
, 35 32 31 POLIM=KL N
: 36 33 3z 11 ALTaMI=ALT, MISATT ) #A (K] o M) %% g
: a7 34 33 8 CONTINUE [
38 0 ¢ ¢ LEFT MULT, DONE E: g§
39 35 34 00 2000 M=K2iN =
E 40 36 35 IF (A(MeJ) EQ.Na) :a 75
«n 37 38 s GO TO 2000
%1 38 37 10 Do 2001 I=1N
42 39 38 2001 ALIsKLIZA{TIsK])~ALTzMI#A{Med)
43 40 39 2000 CONTINULE
44 4] 40 1 CONTINUE

45 0 o C RIGHT MULT. DONE

.

Y- ERY L]
-




46 0 0 C HESSENBURG MATRIX NOW FORMED AS A{IsJ)s MULTIPLIERS STORED WITH IT
4T &2 4l DO 105 I=1N

48 43 42 DO 105 J=1+N

49 a4 43 105 O(L+d)=A(T,D) .

S0 0 0 C PUT APPROPRLATE ZEROS wHERE MULTIPLIERS WERE STORED

. 51 45 &4 00 1086 I=34N
52 46 45 Lal~z
53 47 46 00 106 J=1,L
i i 54 48 &7 106 At(IrJi=0.g
5S 49 48 K1=N+1
i 56 50 49 R=0,0
, 57 51 50 €=040
58 52 81 DO33I=1N
‘59 53 52 R=Re+ ABS(A{ls1))
4 60 54 53 33 C=C+ ABS(A{IsN)M)
-3} 55 54 DO341=2sN
6z 56 855 R5=0.0
. 63 57 56 CS=0.0
&4 58 57 L=l=}
&5 59 58 003sJ=L N
_ &6 &0 59 RS=RS+ ABS(A(1,J))
&7 61 60 KlJsKl=J
68 62 Al KilIz=Kl=1
. 609 63 67 35 CS=CS* ABSLAIKIJAK1ITHY
70 64 63 IF (RS,LE.R)
70 (-1 64 £ GO T0 36 .
B 71 &6 &5 37 R=RS
72 &Y 66 36 IF (CS.LE,C)
T2 6B 67 € GO TO 34
P 73 6% 68 44 C=CS
Th 70 69 34 COMTINUE
75 71 T0 TJK=]
- 76 T2 71 IF (ReGE.C)
76 73 T2 s GO TO 54
77 "0 ¢ € DELTA 1S CRITERION FOR STOPPING AN ITERATION
o 748 T4 73 53 DELTA=R®],0E=11
19 o 0 C DEL IS5 ARBITRARY SHIFT
! B0 75 T4 DEL=R/17.1829
o 81 76 75 G0 TO 153
82 77 T 54 VELTA=C*®*],0E~11
a3 78 77 DEL=C/17.1829
v 84 1] o C DELTA COMPUTED
a5 1] 0 C PRODUCE A-Pls ITERATE ON THIS TO SREAK UP EIGENVALUES OF EQUAL MODULUS
86 79 78 153 DO 107 I=1,4N
v 87 80 79 107 A(InI)=A(I,1)aDEL
48 Bl Hn 55 IF (NeNE.1)
a8 82 81 5 GO TO 48
» a9 0 0 € SUBROGUTINE CALCEV CALCULATES EIGENVALUES OF 1X1 OR 2X2 MATRICES.
90 0 0 C PI 15 ADDED 8aCK IN CALCEY
91 83 By 47 CALL CALCEVIAZNMAXsDELWVECYIJIKyNtl}
J 92 84 B3 60 To 76
93 85 B4 48 IF [N«NE.2)
93 86 865 % GO TO 8o
- T4 B7 B& 49 CALL CALCEV{A,NMAXsDELWVECsIJKsNsE)
B B8 B7 GO TO 76
1.3 1] 0 C QR TRANSFORMATION STARTS HERE
97 [ 0 € INITIALIZE FOR DETERMINING SUBSEQUENT SHIFTS
oy B9 88 BG AR1=040
99  9p B89 ARI=00
N 10 o1 9o AR45040

x 1n1l 0 ¢ C RE~ENTER AFTER REALIT OR COMPIT SUsRROQUTINES CALLED
2. € STHECT,ZIAST (7€Q0) ), SRepILEANAL ELEMENT AN, BOTTIM
ot = » i
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1n8

' 109

1p9

110

111

i12

113

113

114

115

116

117

118

L 119
by 120
: iel
122

; 123
L7 124
: 124
129

126

127

128

129

129

: 130
! .1a1
P 132
P 133
134

135

136

137

138

139

139

140

141

142

143

143

144

145

146

147

148

148

149

150

) 151
: 152
e {a 153
A

154

155

9%
97

38

99
100
10l
102
103
104
105
106
107

108
109
110
11l
112
113
114
115
116
117
118
119
120
121
122
123
174
125
126
127
128
129
130
131
132
133
134
135
136
137
138

139
140
141
142
143
164
145
146
147
148

95
96

97
78
99
100
101
log2
103
104

106

106

107
108
109
1lo
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132

133

134
135
136
137

138
139
140
141
142
143
144
145
144
147

gt :;.} ' f;_:wj

Brpg s T

61 L=N
DD56 I=24N
N2I=N+2=]
IF{ ABSIA{N2I N2I=1})}sLT.DELTA)
sG0 To 587
56 Lzal=]
C VALUE OF L SELECTED
57 IF (Le«NEN)
$ GO Tu 59
58 ﬁALLICALCEV(AgNMAX!DEL|VEC|IJK|N11}
SN~
GO TO 48
859 IF {(L~N+1).NE.0)
£ @G0 TO 75
60 CAhL CALCEV (A NMAX+DELsVECsIJKNv2)
NaN=Z
GO TOo 5%
C DETERMINE EIGENVALUES OF 2X2 MATRIX =« ROW 1l = A(N=lsN=1}
p ROW 2 a A(NyN=1)
C AND BASE SHIFT ON THESE
75 BIA{N=]tN=1)+35 (NtN)
CoAIN=LoNal)RAININ) =B (NeN=1}#A (N=]1N)
Cl=A(N=LlyN~1)1aa(NsN)
DISC=CloCE+4 4 DA (NIN=]) #A {N=14N)
IF (DISCeGE«D,}
§ G0 TO 63
62 R130.5%8
H23.5% 3QRT( ABS(DISC))
ANUM= (R1=AR3)# (R1=AR3)+ (R2~AR&) # (R2~AR4)
DENOM=AR3e AR+ ARG ARG
IF (DENUM NE.Q,)
£ GO TQ 209p
201 RHO=Q.0
S1GMA=0.0
GG TO 203
200 RHO=C
SIGHMA=B
203 AR3I=RI
AR&G=R2
CaLL COMPTIT{A NMAXeLyN1RHD1SIGMA)
GO TO &1
63 IF (BeGEep,)
$ G0 TO 65
64 Ri=,5% (8= SQRT(DISEC))
GO TO 66
65 Ri=.5%(B+ SQRT(DISC))
IF (RYIWNE, 04}
5 GO TO 64
83 R2=0.0
GO TO B4
66 K2=C/R]

c ROQTS OF 242 MATRIX FOUND

84 1F({ ABS(A(N'N}«R1)4sBEs ABS(A(NyN)I=R2)!}
%GO TO 64
67 AR2=R1
60 To 69
68 AR2=R2
69 IF [ARL1sNE.D4)
$ GO TO 71
72 SHIFT=0.0
G0 TO 73
71 SHIFT=AR?

A(N=1¢N)
AlNN)

F R,

"

I

W JORU

B

- —




156
- 157
158

160
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
175
176
. 177

178

178
) 179

1R0

181

102

183

183

185
186

169
170
m

172
173
174
175
176
177

148
149
150

151
152

152
154
155
156

157

158
159

160
167
162
163
164
165
166
167
168
169
179

171
172
173
174
175

1

F_'V!\.L.LL‘ r EISUE I W 3

73 AR1=AR2

CALL REALITIAMMAX:LsNsSHIFT+CC95S)

Go To 61
ARE VECTORS NEEDED
76 IF (NVYECEQs0}

t G0 TO 609
INVERSE ITERATION 1S USED FOR EIGENVECTORS
550 SMALL=DELTA®*1,0E=30

NUM=0

JI=1

NM=NN+NN
Cl IS REAL PART OF EIGENVALUF
513 Cl=VEC(JI} :
C2 IS5 COMPLEX PART OF EIGENVALUE

C2=VEC(JI+1)

NUM=NUM+]
REPLACE HESSENBURG MATRIX AND MULTIPLIERS

DO 570 I=1+NN

DO 570 J=1sNN
570 A{IsSJI=D{IN)

IF {C2NE, 0}

§ GO TO 5861

CALL RVEC(AsNMAXsINT»C1ySMALL+NNINUMIEIGVEC)NVEC#CCSS)

JiaJdi+2

IF (NVECWEQ4NUM}
$60 TO 600

60 TO 513

561 CALL IMVEC(AYNMAX+INTsCl+C20SMALLsNNyNUMIEIGVECINVECICCsSSaZe8D)
NEXT STATEMENT IGNORES CONJUBATE COMPLEX EJGENVALUES

JIzJdI+a
IF INVEC «EQ 4 NUM)
$G0 TO 600
GO TO 513
600 KETURN
END

[ |

AT —

[ |

etk

ViR

2
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$ IN THE LABEL FIELD INDICATES THE EXPANSION vfl~‘

OF THE LOGICAL IF STATEMENT ON THE PREVIOUS LINE

LINE S5TMT aLOCK SQURCE —
187 1 1 SUBROUTINE CALCEV{AsNMAX,DELIVECI1IJKsNygM)
188 r] 1 DIMENSION A {NMAXsNMAX)sVEC (L)
189 3 2 1IF (MeNE.1)
189 4 3 5 GO TO 2
150 5 4 1 AIS0.0
191 & 5 A{NsN}=A{NyN) +DEL —
192 0 0 C STORE EIGENVALUES IN VEC
193 7 6 VECITJK) a4 (N1N)
154 B 7 VEC({IJK*+1}=Al -
195 9 8 TJK=IJK+2 o
196 10 9 RETURN ’
197 11 10 2 B=AIN=LsN=1)+4(NsN) 3
158 12 11 CzA(N®LIN«L) %4 {NIN) »A {NoN=1) #A (N=1aN) o
199 13 12 ClzmA{N=lyNel)=h(NgN) g
200 14 13 DISCCLIHC 44 ¢ WA [NeN=1) #A (N=1 4N} -
enl 15 14 IF (DISCaLTe0,} *
20l 16 18 s GO TO 9
262 17 16 4 A1=040
203 18 17 IF (BeGExDa} K
' 203 19 18 s GO TU & \_-_;__
. 204 20 19 R12045% (B= SQRT(DISC))
2n5 21 2¢ 60 To 7 .
) 2ae 22 21 6 H1=0,5%(B+ SQRTIDISCY)
2A7 23 22 IF{R1aNE.Q,)
o 2p7 26 23 s G0 TO 7
' 208 25 24 10 H2=0,0
2r% 28 25 G0 TO 11 :
216 27 26 7 Ra=sC/R1 e
, 211 28 27 11 R1=R1+DEL :
212 29 28 Ra=R2+DEL
. 213 3¢ 29 VEC (1JK) =g
. 214 31 30 ) VEC(IJK+1)=AT
215 32 31 . VEC{IJK+2)=R1
216 33 32 VEC(IJK+3)aAl
217 34 33 80 TO 8 o e
218 35 34 9 R1=D,548 25
219 36 3% Al==,5% SQRT{ ABS({DISC)} 55
: 220 a7 36 H1=R1+DEL v
221 238 37 VEC [IJK}=R] %% E%
222 39 38 VEC(IJK*1}seiY | E;
223 a0 39 VEC ([ JK+2) =R] ;
224 41 40 VEC (IJK+3)=Al £ v _
225 42 41 8 lJKslJK+s c o e
226 43 42 HE TUHN ?; o)
227 44 1 END al;
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|
3

LINE STHMT RLOCK

228
229
’ 230
230
S 231
23z
233
234
235
236
236
237
238
239
24n
241
242
243
244
- 245
246
247
, 248
249
250
» 251
252
253
o 254
£5%
256
257
d 258
259
” 259
260
261
- 262
263

SOURCE PROGRAM LISTING

$ IN THE LABEL FIELD INDICATES THE EXPANSION
OF THE LOGICAL IF STATEMENT ON THE PREVIOUS LINE

s
—~ O D@ ~N0WE WM

S e
DO~NOW W

oy
LV =]

nno oo
oo P

Wwnmn
[aadi— Y« s BN

W Gt W W
oL

(A ]
-

1

3

2

il

1o

12

35

6
5

T
9
8

SQURCE

SUBROUTINE REALITIASNMAXsLyNsSHIFTeCyS)
DIMENSION A{NMAXsNMAX)sC(1)9S{1)
IF (SHIFT,EQ.0.]
s GO TQ 2

D03 I=SLN
AtI»Ii=A{I+1)w»SHIFT"’

MoNw-j

D04 I=LM

OENOM= SQRTIA(T»I)uu2+A(I+*ivI)auu2)
IF (DENOM,GTa0,)
$ G0 TO lo

Cili=l.l

S(11=0.0

GO TO &

CiI)=A(l+1)}/DENOM
S{I)=A{l+1.+1)/DENOM
A(ls1)=DENOM

I1=1+1

00 35 J3l]WN

FeA(IsJ)

AfTr ) =A(T+)o I #S{I)eFwC(I)
AfIelydimpA(lvyydI#C{T)mFaS{])
CONTINUE

CONTINUE

TRIANGULAR MATRIX FORMED

005 J=LaM

DO6 I=Lsy

Faatlsd)
A(TeJISA(Tgde ) #S(J)eFRC (J)
AT J*Li=a(Te g+ 1) #C LI =Fu5{J)
Afdelsdiza(del,J+1)#5(J)
Afd+1sdel)sA{JeleJ+ 1} #C )
TRANSFORMATION COMPLETED

IF {(SHIFT.EQsQo)
£ RETUHN

DO9 I=LN

A(IvII="{14]1)eSHIFT

RETURN

END

yan
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LINE STHMT aLOCK

264
265
266
267
268
269
269
210
271
272
273
274
275
276
277
271
278
279
280
281
282
zaz
283
284
284
285
286
287
288
289
289
250
291
292
293
244&
295
296
297
298
299
294
306
3nl
3n2
3r2
In3
3ng
3nS

=g P ey e melna pes] [oh] feeed D )

SOURCE PROGRAM LISTINa

$ IN THE LABEL FIELD INDICATES THE EXPANSION
OF THE LOGICAL IF STATEMENT QN THE PREVIOUS LINF

-
— SO O~ PFL DN

P Pl el
OO~ Uty

o oo
[P -]

M At
W~

n g
[« R -]

nnd
o~

WWwwwhwwwm
~NoUNPWN~OQ

& W
= O LD

h e P& P
= a =T RF 1 R TV 1]

e il e e el ad
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SOQURCE

SUBROUTINE COMPIT{AsNMAXsLaNIRHOsSIGMA)
DIMENSION A (NMAXINMAX)
¢ HOUSEHOLDER TYPE MATRICES USED INSTEAD OF ROTATIONS (SEE FRANCIS PAPER}
MHziNw]
U0 1 IsLsMm
IF (I«NE«L)
5 G0 TO 3
2 Bl=Aa{loL ) #{A(L L) =SIGMA) +AlLyL+ ) #A{L+1sL) +RHD
B2=A(L+Lo)#{A(LsL) *A{L+1sL+1)~-SIGMA)
BIzA L+l #A(L+2sL+1)
AlL+29L) 30,0
Gg TO 6
3 Bi=Aa(lsl=1}
Ba=A{l+ls]=1)
IF (l.EdaM)
£ GO TO 5 o
4 Bazsall+243-1}
Gop YO 6
S B3=0.0
6 U= SCRT(B1%B1l«B2¥B2+B3I#BA}
IF (BlsGE,0s)
§ GO 10 8
T L==D
8 IF {D«EGag.)
$-GO TO 1
g C3=B2/(D+R])
C2=R3/(D+p1!}
E=2-ﬂl(l-0+CliC1+CE*CE)
DO 10 K=xIyN
IF (IsEWQ.M}
s GO TO 12
11 G=E#(A(IaK)+CIwA{L+14K)+C20A[T+24K) )}
A(IsKISAITVK) =G
AlTI+1KI=A(I+1:KI=Cln@
A{T+2KIsA{I+24K)=CARG
Go TO 10
T 12 GRER{A(IsK)+C1uAlTI+19K))
A(IIKISA(TKI=G
AL+l RImp(I414K)=C14G
10 CONTINUE
IF (I«EQa.L}
s 60 70 14
13 A{leI=l}==D
A{I+i9I=1)=0.40
IF (1«EQeM}
g GO TU i4
15 A(I+21tI=1)=0+p
c HoW QPERATION COMPLETED
la J=l+2

SI #HVd TVNIDIEO0

o
=l
H
o
o
&
2
5
=
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JEE

306
ané
307
3ps
9
3a9
3m
311
he
313
34
315
316
anv
318
319
320
320
3zt
3ze
3p3
324
325
326
az7
3zs

48
49
50
51
52
53
54
85
56
87
58
59
60
61
&z

64
65

67
6B
69

70
71
T2

16
17

19

20

18

21

IF [JeLEoN)

€ 60 TO 17

J=i
DO 18 K=L,J
IF (IEQaM)

& GO TO 20
G=ER{A(KyI}+CL4A(K)I+))+CEFA{KI+2))
A{ReI)IRA(K 1) =G
ALKy I+)1)SA(KyT+1)=C1%G
AR I+2)=p (K T+2)=CE%G
G0 TO 18
GIEC{A{KyTI+CIRA Ky T+]))
AlKeI)=A[KsI}=0
AlKeIvl)=pA{KyT2])=Cl%G
CONTINUE
Jzl+3
IF {(JeGT N} '

£ G0 TO 1
G=E#C2#A (I+3y1+2)
A{I+3r])z=ag '
A{l+3sI%)l)a=C196
A(T+3+I+21=A(1+321+2)=C2a6
COLUMN OPERATION COMPLETED

CONTINUE
RETURN
END
S S AHIS N S R S R S

A et G LR el e o e 3£ ) At Ta

.Ill‘}\-"lll\.i Cel e ‘}.._ e e



T U —

e Y L T T e AT e S e S S L S D A T e 1 S T T B TR -

f

NG

1
Ui d

LINE

329

330
331
332
333
334
334
335
336
33y
338
339
340
341
a4z
343
343
344
345
346
347
348
349
3590
351
351
3a5e
353
354
ass
356
3as7
358
359
360
361
ase
363
364
365
366
367
367
368
369
370
a7
are
arz

i s

s S ot S s S oot |

L]
SOURCE PROGRAM LISTING

i

e L

$ IN THE LABEL FIELD INDICATES THE EXPANSION
OF THE LOGICAL IF STATEMENT ON THE PREVIQUS LINE

STMT RLOCK SOURCE
1 1 SUBROUTINE RVEC{AsNMAXyINTsC1ySMALL «NINUMSEIGVECNVECYINTERYY)
2 1 DIMENSION A (NMANsNMAX) + INTER(1)sY{1)vINT(1}sEIGVEC (NMAXsNMAX)
3 4 Dol I=1liN
[ 3 1 Atlell=AlTy1)=C1
5 4 o2 1=2N
6 5" IF( AUS{A{I=~141I=11),GE, ABS(A(I»I=1)))
7 6 360 To &
] 7 3 INTER(I)=T
g 8 J=l=1
10 9 DOS K=JIN
11 1lp B=A(]=12K}
12 1t A(I=1oKI=ALLsK)
13 12 5 A{l'K}z8
14 13 Go To &
18 14 & INTER{I)nT«l
16 15 & IF {Allvlwl)eFEQaDa)
17 16 £ GO T0 2
18 17 Com=A(Isl=1)/A(]=14l=1}
19 18 AIsI-1l=g
20 19 DO B8 K=IsN
21 20 B A(I+X]}=A(TI K1 4CHhA(I=10K)
22 21 2 CONTINUE
n t ¢ TRIANGULAR MATRIX FORMED
23 22 Doy I=lsN
24 23 IF( ABS(A[I+1))BEsSMALLY
25 24 £GO T0 9
26 25 10 ALI#T)=SMALL
27 26 9 CONTINUE
0 0 € NORMALISED ((FEIGENVECTOR)) OF HESSENBURG MATRIX OBTAINED FOR RHS = 1
28 21 .. DO 5555 I=1sN .
29 28 8555 Y(Ii=l.0
D 29 DO BBHE JJJdmil4
31 3o TTT7T YINI=Y [(N) /A (NyN)
3z 31 H=Y (N)
33 32 DO11 I=24N
34 33 E=0e0
35 34 MeN+]1=]
36 35 DOl2 Je2s1
3T 36 LzN+J=1
s 37 12 EmE+Y (L) %a(My)
39 38 YIMIZ (Y (M) wE) A {HIM)
40 39 IF( ABSIB).GE, ABS(Y{M}})}
41 4D £G0 TO 11
42 41 13 bBs=Y (M)
43 42 11 CONTINUE
46 43 Dol4 I=laN
45 44 14 Y(I¥=Y(Ii/B
46 45 IF{JJJJeEQed)
47 46 £G0 TO 6o6s

NG mi
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373 48 &7 Dols I=2sN ;
374 49 48 IF (INTER(I}sNE.I}

T4 S0 49 $ 60 T0 15
3715 81 50 16 B=aY(I} ‘
376 52 51 Y{llaY{I=1)
377 583 52 Yi{l-11=8
378 54 53 15 Y{I)=Y (L) 4A(IyI=1}®V(]=]1)
379 55 54  B8BB CONTINUE
3a0 0 0 ¢ EIGENVECTUR OF HESSENBURG MATRIX O2TAINED (NOT NORMALIZED) —
381 86 55 6666 MxN~-1
as2 57 356 po21 I=24M
. 383 58 57 JeN+1-1
384 59 58 LaJjel
3ss 60 59 D020 K=LiN
st Al 60 20 Y{R}sY{K)uy (J)2A(Kyd=1})
87T 62 61 LL=INT {N=1) |
3as 63 62 IF (JsEQeLL)
. B8 64 63 § GO TO 21
389 65 64 19 B=Y(J)
390 &6 65 Y[J)=Y (LL)
/1 67T &6 Y(LL)=B
i 392 68 67 21 CONTINUE <
393 0 0 C UNNORMALIZED EIGENVECTOR OF QRIGINAL MATRIX NBTAINED 3
394 69 68 H=0+0 : : —_
395 70 69 pg22 I=lN f
e 71 70 IF{ ABS(B),BE, ABS{Y(I)))
y /e 72 M §60 TO 22 -
397 73 12 23 B=Y{1) N
gs 74 T3 22 CONTINUE 1
- 399 15 T4 DOZ4 I=1sN ] :
400 76 75 24 Y(I)=Y{I}/B N
: 4pl 0 0 ¢ NORMALIZED EIGENVECTOR OBTAINED ;
» 402 0 ¢ € PUT Y(I} (REAL EIGENVECTOR) IN EIGVECT (NUMOFEVsI) ‘
- 403 77 16 DO 100 I=14N . |
4p4 78 TT 100 EJGVECINUMyI) =Y (I) ’ :
v #n5 79 78 RETURN b
4n6 80 1 END . k!
. i—_—_
# p
v
w e
I
;
- 1
1 |
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§ IN THE LABEL FIELD INDICATES THE EXPANSIQN ‘/—"""
OF THE LOGICAL IF STATEMENT ON THE PREVIOUS LINE

LINE STMT RLOCK SOURCE
N
407 1 ] SUBROUTINE TMVEC(AsNMAXsINTIC] 4AMUSSMALL sNyNUMyEIGYECSNVECINTERY
4ne 1 1 CYsZ1B) N
409 2 1 OIMENSION A{NMAXsNMAX} o INTER{I} oY {11 oZ(1}sINT(1)sB{NHAXINMAX] s
410 2 1 CEIGVEC (NMAX9sNMAX)
411 3 2 D050 ImlsN ;
412 A 3 DOS0 J=1s4N - auaann
413 5 4 S50 B(IsJi=04p 3
414 6 5 Dol I=1sN , .
41% 7 6 A{Iy1)=A(T,41)aCl 1
416 8 7 1 B{IsI)=B(Is1)wAMY .
417 9 8 Do2 I=2N
418 10 9 C=A{I=1#Im1)#a{=1s1=1)+R{I=1y=1)2B(I=ls]=1)
419 11 1o D=A{TsI=1)#A(To =1 +B(Iel~1}#B(IsI~]1)
420 12 11 IF (CaGED) :
420 13 i2 % GO TO 4 N
421 14 13 3 INTER(I)=T kR
422 15 1 G=C _ .
423 16 15 C=D N
424 17 16 0= o g -
425 18 17 J=l-] = e
426 19 18 DOS5 K=JsN o 62 :
427 2o 19 G=A(I=11K) o E
428 21 20 A{I=1aKImA (LK} l;od F -
429 22 21 A{I1K} =G '
43n 23 22 Gal(I=11K) £ vg &
431 24 23 RII=1+KIZR(TrK) [
432 25 24 5 B(I:K)=G E ! :
433 28 25 G50 TO 6 = —_—
© 834 2T 26 4 INTER(I)=]e] 25 v
435 pB 27 6 IF (DsEQuia) b :
435 29 28 $ GO TO 2 :
436 30 29 7 6zA{IseI=]) ¢
437 31 30 AllrI=1l)=={GOs(l=)yI=1}+R([rIm1}®B(1mls]=1}}/C :
438 32 31 BIpI=1)3e(@17, I=1)#A(I~1s1=1)wBeB(I=1sI=1})/C :
439 33 32 poB K=IsN . A
440 34 33 ALTYKISA{T ) +AlTsI=1) %A I=1yK)=B(TrI=1)4B(1~1sK) :
A4 35 34 B BIIsK)=B(TsK)<BtYolml)oA[lel K)+A{IsIm1) 4B (I=lgK)
442 36 35 2 CONTINUE
443 0 0 ¢ TRIANGULAR MATRIX FORMED :
444 37 36 Do9 I=1lN . g
445 k) 37 C=A{I+IIRA(LsT)+BIIo1)#B(I,]1) :
446 3% 38 IF {CeGE+SMALL) ,
446 40 39 $ GO TO 9 . b
447 41 40 A(IsI?= SQRT(SMALL) ;
4588 42 41 S{IsI)x0ag :
— %49 43 a2 g CONTINUE
— 450 44 43 DO 1111 I=1sh v
A 451 45 44 Y(II=1a0 »
452 a4b 45 1111 Z(I)=0.0 o
\‘




453
454

455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
473
474
575
476
477
478
419
480
481
482
#83
483
484
485
Y-
486
487
488
489
490
491
492
493
494
495
49b
+97
493
499

47 46
48 &7
49 48
50 49
51 59
52 51
53 52
54 53
55 54
56 55
57 56
58 57
59 58
60 59
61 60
62 61
63 62
64 63
&5 &4
66 65
67 66
68 67
69 68
70 69
71 70
72 1
73 72
T4 73
7S T4
76 75
77 76
78 17
79 78
80 79
8l 80
g2 Bl
B3 B2
g4 83
85 B84
86 85
a7 86
21:) B7
B9 B8
g0 8g
91 90
1] 0
g2 91
93 g2
94 93
g5 94
a6 L
97 96
58 97
99 98
106 99
101 100
102 101
103 lo2
104 103
105 104
106 105
07,106
P

18

17

52
51

14

16

30
15
8888

6666

20

19

DO 8BH8 JUuJ=ml,4
CaAINSN)SA(NeN) B {NN) #B (NyN)
8=y ()
Y{NI={GRA(NsN)+Z(NI#BININ))I/C
Z(NI={Z{N)#A(NsNI=G#B (Nay) ) /C
0017 I=2sN
E=040
Feled
MzN+1w]
pola J=2s1
L+ =]
E=E+Y(L)HA(MyL)~Z (L) #B(MyL)
FaF+Y{L)RB (Mo L) +Z (LYRA (ML)
D=A(MeMI4A (MaMI+B (MsMI #B (M4 M)
G=Y (M)
YiMIe({GuE A {MaM) +{Z (M) =F)#B{MIM))/D
LiMI=L{Z{M)=F) YA IMIM) =~ (G=E) “B (MM} ) /D
E=0.0
DO5Y I=ln
FaYlT)®Y{D)+Z (1) #Z(])
IF {E«GEsF)
s GO TO 51
E=F
L=I
CONTINUE
Al=Y (L)
Ag=Z (L)
Do14 I=14N
G=Y(I)
Y{I)a(G?A1+Z11)%A2) /E
Z(N={Z(11#A1=0PA2) /E
IF{JJJeERL4)
§ GO TO 6666
DOL1S Im2¢N
IF (INTER(I)sNEsI)
£ 60 TO 3¢
GuY (1)
Y{I}mY{]w))
Y{I=1}8G
GuZ (I}
2(112Z(1=1)
2(1-11=6G
Y(I)SY (11 4A(TpIm) )} #Y (I=]}wB(IsI=1}®Z{]w])
ZIIIZZ(I1+B Ty I=18Y{I=1)+A(Tyr=1}92{]=1)
CONTINUE
EIGENVECTOR OF HESSENBURG MATRIX OBTAINED
MaN=1
D02l I=2:M
JuNel=]
L=J+]
U020 K=LN
YIRISY (K} =Y (J)BA (Ko J=1}+Z (JI¥B{KsJ=1)
ZiRI=Z (RS2 1) RALK =1 )=y (JI#B {Kyd=]1)
WLEINT (N=T)
IF (JeEQWLL}
% GO TU 21
B=Y (J)
YiJiasY (LL)
Y(LL)=G
Gz=Z(J])
LiJimL(LLy
LLL) =6 s e e

[—— [T [ [ b Vot [— |
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109
110
111
112
113
114
115
116
117
118
119
120
121
525 122
526 o
527 o
528 123
529 124
530 125
531 ]
532 126
533 127
534 128
535 129

21

23
a2z

24
c -PUT
100
¢ PUT

10]

o Lo & e
CONTINUE

UNNORMALIZED EIGENVECTOR OBTAINED
Ex0.0

D022 I=1lsN

FY(IIRY(T)+Z (DI %211

IF (E.GEWF)
¢ GO TO 22

EaF

L=I

CONTINUE

Al=Y (L)

Ag=Z (L)

D024 I=1lsN

G=YI(I)

Y(I)=(GHA1+Z (1) *A2}/E
ZiD=(2(1)#A1-G#A2) /E

NORMALIZED EIGENVECTOR OBTAINED
Y{I) [REAL PART) IN EIGVECT{MUMOFEVsI}
DO 1060 I=1,N

EIGVEC(NUM,I)=Y{I)

NUM=NUM* ]

Z{I} (COMPLEX PART) IN EIGVECT (NUMOFEVsl)
DO 101 I=1,N

EIGVEC{NUM,1)=Z (1}

RETURN

END

et




; CALL GRAPH TABLE ENTRIES A
; SUBPROBRAM NAME= UNSEIG .

PROCESSED aS ITEM NUMBER 1IN THE INPUT FILE
NUMBRER OF pXTERNAL CALLS= 5
NAMES OF CaLlLED
IMVEC
CALCEV _
coMP1IT ;
REALIT
RVEC
, NUMBER OF cALLERS= 0
SUBPROGRAM NAME=® CALCEV g
, PROCESSED a5 ITEM NUMBER 2 IN THE INPYT FILE 3
NUMBER OF FXTERNAL CALLS= 0 | ——
NAMES OF CALLERS
UNSEIG .
SUBPROGRAM MAME= COMPIT i
. PROCESSED 4S5 ITEM NUMBER & IN THE INPUT FIiLE :
! NUMBER OF gXTERNAL CALLS= 0 E
MAMES OF CALLERS =
. UNSETG .
SUBPROGRAM NAME=® REALIT 3
_ J PROCESSED AS ITEM NUMBER 3 IN THE INPUT FILE ~
] NUMBER OF gXTERNAL CALLS= 0 3
NAMES OF CALLERS ;
- UNSEIG e
SUBPROGRAM NAME= RVEC . K
y PROCESSED AS ITEM NUMBER & IN THE INPUT FILE ¥
NUMBER OF FXTERNAL CALLS= 9 i
NAMES OF C4LLERS 2
y UNSE G 3
B
1 SUBPROGRAM NAME= IMVEC B o
J PROCESSED aS ITEM NUMRER & IN THE INPUT FILE v
NUMBER OF FXTERMAL CALLS= 0
NMAMES OF CALLERS
. UNSETG
: NEXT LEAF IS FILE ENTRY NUMHER "2
i NEXT LEAF IS FILE ENTRY NUMBER 3
| NEXT LEAF 15 FILE ENTRY NUMBER A e
NEXT LEAF IS FILE ENTRY NUMBER 5
NEXT LEAF 15 FILE ENTRY NUMBER P
NEXT LEAF 1§ FILE ENTRY NUMHER 1

PHASEY COMPLETE

PHASE2 COMPLETE .
BHUDBURSQGOUROHRD RO IR H RIS 0043 L 001 30 3 0000 23 O P S ;
SEUGBLHR GNP RE SRR R RO RRR LR RSB RE SRR R RR TR RS HRE RN :

DIAGNOSTICS FOR PROGRAM UNTY CALCEV

#duaanent 0 ERRORS

BT U AR TR S DR NG T TR RO A O S RO A R R S R R S R rons oy T, R o i
Boie -».;? EERREEE ) t B JUNERE et c-ws«-:g & ? :__“j I’:“*_%"':"-ﬂu t:r~-:—~:g Lo m} lg = [_'“;‘ [‘} L 2 [ i - f;,_._q' -

Tk i R AT AR e PR T L Tt T T T T T T L S TR T I L LI LI I O L 5 e e DB B B bt i o . i s




SRUARDR GRS R RS R RN R BB ORRESIRR BRSO LSRR RGF RGN BRGSO RGOS GRRaRs

NIAGNOSTICS FOR PROGRAM UNIT REALIT
HRER4F448 O ERRORS
HUHER RS AP RN R R R G R PRGRD LGB R BRI TR B AR BRI TRFRORIG VST DR SRDERRRHT SRR

HRGHBR UL RCGHRR DR R AT RERRF BN AT TR R R TR R GER TR B R R IR GO RRI IR PRI

NIAGNOSTICS FOR PROGRAM UNIT COMPIT
snpunsuaw N0 ERRNRS
L e R L L L P e T I L LT ey

RS GG UTCR R ONGDA AR BEGF RV R ORI RO ORISR R RO BB GRUT RO RS RSY

DIAGNOSTICS FOR PROGRAM UNIT "RVEC

witnesine® N0 FRRORS

RARERERU BN B RR BB R ER R R BRI RERRRROR BRI RBER IS RRRIDOR BRI ARG
LR R AL FET LT R AL DL LYY TSR L Y Y

DIAGNOSTICS FOR PROGRAM UNIT IMVEC
enautsnne ND.ERRORS

BRRRRBGUR D RRRRP S PR GURAD AR PR RN IR ORR LG RRRORIRE PRI HISRH LR R RS RRGR GG,
HRAUNADRBRIA LRI AR BRI RRRR R R R U RO G R R G R R AGF DD U BRI BRI RER R GREH

NIAGNOSTICS FOR PROGRAM UNIT UNSEIG
sugincoee NO ERRORS

AR R RO RS R GRS RN R RN R RO R N RO H R RS R ARSI SERAR G R TR RGOS
UGB RARD OB PR RAR DA R RO R G R H RO RO R R R R RS TR D RH RO TR BRI RO

DIAGNOSTICS FOR PROGRAM UNIT CALCEV

BREFERDTARURRIRGRRGRBHPERAR AR T RO BOGRDGHRERB BRI AR BB SR RSB IEe
#HABBWARNING  NO. 27

THE LOCAL VARIABLE NAMED C IS5 ASSIGNED A VALUE IN
BLOCK 11 AND IS ASSIGNED A VALUE THEREAFTER BEFORE ANY INPUT
USE OR IS NOT SUBSEQUENTLY USEp AS INPUTs ON SOME PATHS,.
ONE SUCH PATHy INDICATED 8y BASIC BLOCK NUMBERS, 18
11 12 i3 14 15 34 35 ab 37 38
39 an a1 42
FAURHUBHBRGGRROCBRDORHHNRRANDLHD OV UBRINRDLHLA R RFBOHEBEREFSRRTR

AIITVOD 00 IO

g1 GOVd TYNIDIIC




'

v ®
25 27 28 35 36 k¥
r®

ap—

e TR E Y EEE Y TR AL S L Y RS TR AR R R AL s s e d T
atpdaddptandttantaatttaptpadttddndpadsaotdas G REEedtatER G0N

DIAGNOSTICS FOR PROGRAM UNIT REALIT

wHgusrasne NO WARNINGS

PR R EE LTSRS L S I L Sl R R R Rl b2t L R Rl DL g
2 4h 824 0 8F 3 43 0590 B9S2 L0 Th 38 00 A3 Ok I8 68 £ 00 32 6 6 B0 80 00 B 41 36 63 40 00 £ 00 0 0 2 EH B 4 SRS RN IL G P AR SRS P G

DIAGNOSTICS FOR PROGRAM UNIT COMPIT

#énknuass y0 WARNINGS

RRRUREGR SRR ERF AR DERPGIRERECGBHG UGBTI RRERR RO DR RSO R R E R HS
LT EY TS T TR TR BET R DOl EE SR Y P LT PR LR UL L B LS AL )

DIAGNOSTICS FOR PROGRAM UNIT RYEC

L Ty A R T e A e TR A P A L I S At b A e e L
#uaRaWARNING NO. 19

A VARTIABLE IN A PARAMETER LIST IS USED FOR NEITHER INPUT NOR
QUTPUT,.

NAME OF VARIABLE NVEC
Py e Y E T Y e L AR LA LA RN A T PR e 2 DA b L

gHedataebosRER RGOSR RGGHESERLHEBBDEODESBRSOERBOROGGSRAEREDOGEL
GHHORBS UGG RHGVB OGP RARD AR ARG RDBROBOHOIRHOROG NSOGB GG

DIAGNOSTICS FOR PROGRAM UNIT IMVEC

P T I LA T T T R e s L L T R I P LA UL P AR A L L AL
#RRTHWARNING NO. 19

A VARTABLE IN A PARAMETER LIST IS USED FOR NEITHER INPUT MOR
QUTPUT »

NAME OF VARIABLE NVEC
##ﬂﬁhﬁﬂunaﬂﬂ#ﬂh*ﬁi“ﬂ#*"ﬁ#iﬁ*ﬁ#ﬂ##ﬁﬂﬂ#Qb#Gi*#*ﬂ»*#ﬂ“ﬂu%ﬂﬂﬂ#ﬁ%ﬁ*#**

L L e Ay Y e A A S BT P TR RS A L e S L L T
FHRABWARNING  NO. 27

THE LOCAL VARIABLE NAMED C IS ASSIGNED A VALUE IN

8LOCK 15 AND 1S ASSIGMNED A VALUE THEREAFTER BEFORE ANY INPUT

USE OR IS NOT SURSEWUENTLY USED AS INPUTy ON SOME PATHS,
ONE SuCH PATHy INUJCATED BY BASIC BLOCK NUMBERS, IS5
15 16 17 ig 19 20 cl 2e 23 24

oo
Loniiruad 2

§¢§*3?'~'-'~'---?ﬁ§&(7"--"-" fL R USRRE L ¥ ¥ -2 ¢
[ RN (AU 22

3 I FUTR ST S l__',_..._-._f_-_ ER LinﬂLhJA




[

fo—— oo S v S it S St S it I Sl s S g
[(R3X2Z2EST YRS LS8R 20 2 2 2R a 2 PR s RS YRRl AL sl Lt - g‘
#S48#WARNING  NOe 27 &
THE LOCAL VARIABLE NAMED L IS ASSIGNED A YALUE IN -

BLOCK 114 AND IS ASSIGNED A vALUE THEREAFTER BEFORE ANY INPUT
USE OR IS NOT SURSEQUENTLY USED AS INPUTs ON SOME PATHS. :
ONE SUCH PATH: INDICATED BY BASIC BLOCK NUMBERS. IS e

11s 115 110 111 113 1lla
L Y e e e e T e e d S R L L)

RRGGIBOGRGNHOBSGERRBUR G RGOSR IRII RO R AR ARGOBFES ISR BB S HD RIS N
SRERDODPORG DR R TG R R R RSN GI B G R R g i S R R i

DIAGNOSTICS FOR PROGRAM UNIT UNSEIG ‘ .

BRGFRABRDBIERBRHAL AR RER IR SRR T LR BRSO RRR RS E IR HRR OB RGRGGE DGR

segamWARNING NO« 16 STATEMENT NOs 150 BASIC BLOCK NOs 14§
CORRESPUNDING ARGUMENTS IN THE PARAMETER LISTS ARE OF T
DIFFERENT OIMENSIONALITY. 2
CALLING SUBPROGRAM CALLED SUBPROGRAM 3.
UNSEI6 REALIT %
ARGUMENT POSITION 6 6 . aT
NUMBER OF DIMENSIONS 0 1 L
i ' NAME OF ARGUMENT cc ¢ -
E KIND OF ARGUMENT IDENTIFIER L ——
INPUT CLASS NON INPUT N
OUTPUT CLASS STR.QUTPUT -\
ARRRORG AR OSHRA LR RRE D BN R R RIS I RO R AR R R BRI H AR RLIR TR LERORRHES D DN .ol
¥ .\"
& [T ZSTTIZY Y-S SRTL-2- 2R A2 E- 2 200 2 &0 3 2-2 X -2 22 L R-F 2020 2 0L RtRiR-L R oAl Ah gl ]y f - ;
b & WHNRWLARNING NO. 16 STATEMENT NOs 150 BASIc BLOCK MOs 149 N
; CORRESPONDING ARGUMENTS IN THE PARAMETER L1STS ARE OF e
DIFFERENT DIMENSIONALITY. "
\L
CALLING SUBPROGRAM CALLED SUBPROGRAM ;
UNSEIG REALIT :
E ARGUMENT POSITION 7 . 7 o
! NUMBER OF pIMENSIONS 0 1 B
’ NAME 0OfF ARGUMENT 88 S ' I
KIND OF ARGUMENT IDENTIFIER N
INPUT CLASS NON INPUT o
OQUTPUT CLASS STR.OUTPUT _
RBRRBDQORHGRIBRHGHLRRRORRURERERDIREHOITORRERR D BRI DRSO RRRRRS SN . vf
FY eI S - e YT T TR Y ST RS SRR LYY R T R R RN L b L g LY ) — W
#eaeeyWARNING NO. 10 STATEMENT NOe 166 BASIC BLOCK NO. 165
CORRESPUNPING ARGUMENTS IN THE PARAMETER LISTS aRE OF i N
DIFFERENT DATA TYPES. -
~J CALLING SUBPROGRAM CALLED SUBPROGRAM v
7; UNSEIG RVEC T
ARGUMENT POSITION 1o 10 ~




DATA TYPE REAL INTEGER
NAME OF ARGUMENT cc INTER
KIND OF ARGUMENT IDENTIFIER
INPUT CLASS NON INPUT
QUTPUT CLASS STR.QUTPUT

SRGHGHRGDORRDD BB TR RBHRAR LR F DR E BB R R ARR ARG RTDOORPRRUTEHRAROHN
e ey Y 2T T TL DAL U EETEE R SRR RS PN DL L L)
eH4ORWARNING N0« 16 STATEMENT NO. 166 BASIC BLOCK NO. 165

CORRESPONDING ARGUMENTS IN THE PARAMETER LISTS ARE OF
DIFFERENT DIMENSIONALITY.

CALLING SUBPROGRAM CALLED SUBPROGRAM

UNSEIG RVEC
ARGUMENT POSITION lg 10
NUMBER OF DIMENSIONS Q 1
NAME OF ARGUMENT cc INTER
KIND OF ARGUMENT IDENTIFIER
INPUT CLASS NON INPUT
OUTPUT CLASS STR.OUTPUT

I*ﬁﬂﬁ####ﬁﬁ#ﬂ“§§hﬂﬂ#ﬂ&oi*bﬂﬁ*ﬂ“*l*ﬂi#ﬁii*ﬁG*#*#*#ﬁﬂ*vﬂﬁ**ﬁﬂ*ﬂﬂ***

L LT L Bt A F T T T TR S e T e )
RESRGWARNING NO. 16 STATEMENT MO« 166 BASIC BLOCK NOs 1685

CORRESPONDING ARGUMENTS IN THE PARAMETER LISTS ARE OF
DIFFERENT DIMENSIONALITY

CALLING SUBPROGRAM CALLED SUBPROGRAM

. UNSEIG RVEC
ARGUMENT POSITION 11 11
NUMHBER GF RIMENSIONS 0 1
’ NAME OF ARGUMENT S5 Y
KIND OF ARGUMENT IDENTIFIER
INPUT CLASS NON INPUT
. OUTPUT CLASS STR.QUTPUT

PORBHUDSORBHPRGRHDRRERREDARREHRR RS RGRRG BN RARIBRF GO ORREIRITORSS

SRRBOVOBRGRRABORGDARERHERP G R I RBDD RS R DR HRODL AV B RH ORI R RS FED SRS
#HAHAYARNING NO« 1C¢ STATEMENT MO. 171 BASIC BLOCK NOs 170

CORRESPONDING ARGUMENTS IN THE PARAMETER | ISTS ARE GF
DIFFERENT DATA TYPESs

CALLING SUBPROGRAM CALLED SUBPRNGRAM

; . UNSE16 IMVEC
E v ARGUMENT POSITION 11 11
i DATA TYPE REAL INTEGER
NAME OF ARGUMENT ccC INTER
w KIND OF ARGUMENT IDENTIFIER
INPUT CLASS NON INPUT
OUTRPUT CLASS STR.QUTPUT
o HEHRGRRRRBBEHERGRIDNDBH DR EURNT RS BCOR R OB P LHROGPRODD RO DG B H RSN

. o 00 RESBCHURDSHGH RO RRDRFFRSFO R ED ARG B IR PP R RS PR OGO RSSO p R SRR

P K BURESUARNIN ND. 16 STATEMENT NO. 171 BASIC BLOCk NO. 170

H Y‘m | | R j g riney B i [AER LSRN | |; RS | [T i i I
o b, o e ] 2 a fRm— ] b e pmrd Cort v B

E“ o
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ST

SRR
CORRESPONDING ARGUHENIS IN THE PARAMETER LISTS ARE OF
DIFFERENT DIMENSIONALITY.

[ S

[ = .:\.':.‘:.:3

' '
[— !

CALLING SUBPROGRAM CALLED SUBRROGRAM

UNSEIG IMVEC
ARGUMENT PQSITION 11 11
NUMBER OF DIMENSIONS ] . 1
NAME OF ARGUMENT cC INTER
KIND OF ARGUMENT IDENTIFIER
INPUT CLASS NoN INPUT
QUTPUT CLASS STROUTPUT

ARBARRRERG AR GRTRERRRIREDR R BB R ARG RRR R B R PERH RS LERRRRT R RS

HARBDERTHRARIR RN BRDREBRRRNRURR R R DGR R R UL R IR RSB BNRI LR RSN RR DT
#reddWARNING  NOo 16 STATEMENY NOe. 171 BASI¢ BLOCk NDe 170

CORRESPONDING ARGUMENTS IN THE PARAMETER ISTS ARE OF
DIFFERENT DIMENSIOMNALITY.

CALLING SUBPROGRAM CALLED SUBPROGRAM

UNSEIG IMVECD
ARGUMENT POSITION 12 12
NUMBER OF pIMENSIONS 0 1
NAME OF ARGUMENT 55 Y
KIND OF ARGUMENT IDENTIFIER
INPUT CLASS NON INPUT
OUTRUT CLASS STR«QUTRYT

22T T EY TS LR LR 4 LR 2.2 PR R Y R YR Y Y L 2 Ty Y

[ ETTET TS LT YT YT S22 2L AL T T Y R LY T LT T
RURREYARNTING NO« 16 STATEMENT NO. 171 BASIC BLOCK NO. 170

CORRESPONDING ARGUMENTS IN THE PARAHETER LISTS ARE OF
DIFFERENT DIMENSIUNALITY.

CALLING SUBPRUOGRAM CALLED SUBPROGRAM

UNSEJIG IMVEC
ARGUMENT POSITION 13 13
NUMBER OF pDIMENSIONS 0 1
NAME OF ARGUMENT Z -Z
KIND OF ARBUMENT IDENTIFIER
INPUT CLASS NON INPUT
QUTPUT CI.ASS STR«OUTPUT

AR R S L AL ST SR L Al s B T s e T T S e L LR RS 1T 2
SRRALPHRBRBEDRSRBRER R BB XA TR GRS R ARG R RRP LRI U RN RN Y
Gk ey AQNING NGO+ 16 STATEMENT NOe 171 BASIC BLOCK NOs 170 -

CORRESPONDING ARGUMENTS IN THE PARAMETER LISTS ARE OF
OIFFERENT DIMENSIONALITY.

CaLLING SUBPROGRAM CALLED SUBPRNGRAM

UNSEIG IMVEC
ARGUMENT POSITION 14 14
NUMBER OF nIMENSIONS 0 2
NAME OF ARGUMENT BB B
KIND OF ARGUWENT IDENTIFIER
INPUT CLASS NON INPUT
QUTPUT CLASS STR.OUTPUT

(SR [ S

w5

N7
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SOV RO S S,

GRFIVOFRIRRT RN ERF RSP GN GO RORRB SR DGR HBHBTHE R R RERGDRRGR IR RS

LTI T LT T ey YT TYY T L e e e e T e T T T T
aRFHIYARNING  NDe 27

THE LOCAL VARIABLE NAMED  GREAT 15 ASSIGNED A VALUE IN
BLOCK 13 aND I5 ASSIGNED A VALUE THEREAFTER BEFORE ANY INPUT
USE OR IS NOT SUBSEQUENTLY USED AS INPUTs ON SOME PATHS.
ONE SUCH PATH, INDICATED BY BASIC BLOCK NUMBERS, IS

13 14 15 16 17 18 27 28 29 a3

- 34 35 36 39 40 41 42 43 44 45

46 47 48 59 59 51 Bi 53 54 55

56 57 58 59 60 61 62 63 64 66

67 69 10 71 72 76 77 78 19 80

81 B4 .86 87 151 152 175
T T P Y L T P P T P e e T Py LT

ARBUHBBH IR H TR SRR H RO R R R RRBEH B AR PR RDIRRIRDH IR PGP PRERIARRG
#REROYWARNING  NOe 27

THE LOCAL VARIABLE NAMED MaAX IS ASSIGNED A VALUE IN

BLOCK 14 AND IS5 ASSIGNED A VALUE THEREAFTER BEFORE ANY INPUT
USE OR IS5 NOT SUBSEQUENTLY USED AS INPUTy ON SOME PATHS,

ONE SUCH PATHy INUICATED BY BASIC BLOCK NUMBERS, IS

14 15 10 11 13 14
HFEFREDERORHCEIZEDGROLpERHRRGLIR ORGSR RFSR DR HURHOR OO RROSRERRORRDY

LT T R P P A T A L P T P R T T T A T LA R e 2
#AHGIYARNING NO. 27

THE LOCAL VARIABLE NAMED C IS ASSIGNED A vALUE IN
BLOCK 108 AND IS ASSIGNED A VALUE THEREAFTER BEFORE ANY INPUT
/ USE OR I5 NOT SUBSEQUENTLY USEpQ AS INPUT» ON SOME PATHS.
ONE SUCH PATHs INDICATED BY BASIC BLOCK NUMBERS, IS
los 189 110 111 112 128 129 132 133 135
Fi 136 138 139 142 143 144 147 148 149 150
91 9?7 93 94 95 97 28 102 103 i07

108
2 RARBHHAXRH RO FRBIT LR RB A RN RAR AR ARDH R AR DR G S H VTR TR IR AR LI IO BB RS

RABRBG RSB RRER TR O RRRRRUIRGUDRRRBO R G UV ERIEI R R BRIV RERR TR TR RG BN
*RuUaWARNING NO. 27

THE LOCAL VARIABLE NAMED DELTA IS ASSI1GNED A YALUE IN

BLOCK 76 AND IS ASSIOGNED A VALUE THEREAFTER BEFORE ANY INPUT
USE OrR IS NOT SUBSEWUENTLY USED AS INPUTs ON SOME PATHS,

ONE SUCH PATHs INUICATED BY BASIC BLOCK NUMBERS, IS

76 77 78 79 gu 81 84 86 AT 18]

152 175
LT DL ER-T TR Y L BN DL T T T R LR YT S -2 X R Y

LT L LT TR e e L T Y T A e e P e Y R Y TR T Y
#HEROWARNING  ND, 27

BLOCK 148 AND 1S ASSIGNED A VALUE THEREAFTER BEFORE ANY INPUT

™ :
.0 THE LOCAL VARIABLE NAMED AR1 IS ASSIGNED A yALUE IN
* IS NOTOCUBSETUTNTLY thp AF TUBUTe O%,50ME 20FHS.

P MSERT

&
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———— . .
- — R IS e = iy R

) R Co ST ET e el e
ONE SUCH PATHs INDICATED BY BASIC BLOCK NUMBERS, IS
148 149 150 91 92 93 94 95 97 98

102 104 105 lo6 BO 81 84 85 a8
BERGGRBR PP HRR R R B RRCGRORRRUORORRROBGRBHOLRGHGGRRBHELDRBORAGORRGY

HUGORCRRRORGE RGN ORI PR RRRRED RGO RRRREDURID O RREB LR RRDER NN
RALGAWARN] A NGO+ 27

THE LOCAL VARIABLE NAMED AR3 IS ASSIGNED A VALUE IN
BLOCK 124 AND IS5 ASSIGNED A VALUE THEREAFTER BEFOQRE ANY INFUT
USE OR IS NOT SUBSEQUENTLY USED AS INPUTy ON SOME PATHS,
ONE SUCH PATHs INUICATED BY BASIC BLOCK NUMBERS, IS
124 125 126 127 91 9z 93 G4 95 97
gﬁ lo2 104 106 108 80 81 B4 8s a8
]
T T T T T T A YR A L T L R T P Y e TS S T T Y

T T T T Y T S Y IR R A A A I Y T TR Y AL LT AL LS )
#RudWARNING NO« 27

THE LOCAL VARIABLE NAMED AR4 IS ASSIGNED A vALUE IN
BLOCK 125 AND IS5 ASSIGNED A VALUE THEREAFTER BEFORE ANY INPUT
USE Or Is MNOT SUASEQUENTLY USEp AS INPUTs ON SOME PATHS.
ONE SUCH PATHy INOCICATED BY BASIC BLOCK NuMBERS, IS

125 126 127 91 92 93 94 95 97 98

102 104 105 106 &0 81 84 a5 B8 B9
an
SRR EHRRROREGHARNORNTROCDRR IR EII R DR UBROARRUERLRRRAGRUERUEHRIRGRO*

HEDRGRBBRENRRRAR SR IIRRROH RGBSR U RO P HEH AP AR R AF O R BRBUHGRURDRB D
#RaR0WARNING  NO. 27

THE LNCAL VARIABLE NAMED ANUM IS ASSIGNED A VALUE IN
BLOCK 115 AND IS ASSIGNED A VALUE THEREAFTER BEFORE ANY INPUT
USE OR IS NOT SUBSEQUENTLY USED AS INPUT» ON ALL PATHS,
ONE SUCH PATHs INDICATED HY BASIC BLOCK NUMBERSs IS

115 116 117 118 . laz 123 124 175 126 127

9 97 93 g4 95 97 98 102 103 107

108 1n9 1ln 111 113 114 115

REDHONQROODOGH RNV NG RO BHE RSN BB RBBLBOH OB ARGHER SR ORROD BB BGERRIB DB

P L YT TR LT TR R AL 22 Y T R A I R P A L T
RS WARNING NO. 27

THE LnCAL VARIABLE NAMED RHO IS5 ASSIGNED A VALUE IN
BLOCK t22 AND IS5 ASSIGNED A VALUE THEREAFTER BEFORE ANY INPUT
USF Or IS NOT SURSEQUENTLY USEp AS INPUT. ON SOME PATHS.
ONE SUCH PATHs INDICATED BY BASIC BLOCK NUMBERS, 15
122 123 124 125 126 127 91 92 93 9%
95 97 kL lo2 103 107 108 109 110 111

113 114 115 116 117 118 122
BNOQBBRBRQOORDEDBRRRIGLLENBIDGGHR RGBT BUEHE BRGSO GRGEORGRORARRERGS

e -y SR P ELLEV LTI NEEENE R ET ET S AL AL RS UL L S L
#HadaWARNING NOo. 27
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THE LOCAL VARYABLE NAMED SIGMA IS ASSIGNED A VALUE INM
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BLOCK 123 AND IS ASSIGNED A valLUE THEREAFTER BEFORE ANY INPUT
USE OR IS NOT SUBSEQUENTLY USEp AS INPUTs ON SOME PATHS,
ONE SUCH PATHs INDICATED BY BASIC BLOCK NUMBERS, 1S
123 124 128 126 127 91 92 93 94 95
971 9A 102 103 107 108 109 PN 111 113
114 118 116 117 118 122 123

HEGGA GG BB RV ERGHD SRR EROBRHITRIAIRRPDO P PRV DG GEORHLSBADREGIERGURRRONHS

T T T Y A T L T R e e Y T
#RRDEWARNING NO. 27

THE LOCAL VARIABLE NAMED JI IS5 ASSIGNED A VALUE IN

BLOCK 171 AND IS ASSIGNED A VALUE THEREAFTER BEFQRE ANY INPUT
USE OR IS NOT SUBRSERUENTLY USEp A4S INPUTs ON SOME PATHS.

ONE SUCH PATHs INDICATED BY BASIC BLOCK NUMBERS, IS8

171 172 173 175
LY T T T L R P T L E R A R R S A R e R )

T T T L L o A g R L TS 77 T T e
#HLAVPAANING NO. 27

THE LOCAL VARIABLE NAMED NM IS ASSIGNED A VALUE IN
BLOCK 156 AND IS ASSIGNED & VALUE THEREAFTER BEFORE ANY INPUT
USE OR IS NOT SUBSEWUENTLY USEp AS INPUT) ON aLL PATHS.
- ONE SUCH PATHs INDICATED BY BASIC BLOCK NUMBERS, IS
156 157 158 159 160 16} 162 163 l64 170

171 172 173 175
L R T Y L e T R L L R R S Y PRI g g s

o
o LI TR SR LA DA BTl ARl L L PR TR R P TR T2 2 YT
#ReRAMESSAGE NO. 37
o SUBPROGRAM UNSEIG IS NEVER CALLED,
HHGRN BB QLR BOR BRI HUBOER T NN PR R PRGN B HOROR R B RBRED DB RN R RERD LD
HAGRPERRNLAAR AR RR ARG EARRRNER AR B CRRBRRSRE IR EHRC R BRI AR GHR RGN D N
oo HAEBORP UG RRAA4RRHGICRONRRIRIRNDGANBODORAUDHBICBEHARUGH TR GEY
. DIAGNOSTICS FOR PROUGRAM UNIT CALCEV
3- - RHFHBRUBORR RPN UHIRRAGRA DRI BARBH BRI EO SR RGHROBGHUIVERBBHROG
y? SHeROMESSAGE  NO. 42
| Py ,
AN- ELEMENT OF THE COMMON OR PARAMETER ARRAY NAMED VEC
IS ASSIGNED A VaLUE IN BLOCK 39 AND SOME ELEMENT OF THE
- ARRAY IS ASSIGNED A VALUE THEREAFTER BEFORE ANY INPUT USE OF
THE ARRAY ON SOME PATHS,.
ONE SUCH PATH, INDICATED BY BASIC S8LOCK NiIMBERS, IS
39 40
< BHGRPR LD ORI RAGHGERHABBUOHBTU RGBT D PRV BBV ROGB OO GRS RBRNBE
" CLASSIFICATION OF PARAMETER AND CoMMON yARIABLES
SUBROUTINE CALCEY
PARAMETERS /ENTRIES
I A o ANAMEY Y Wl . n PUTRUT, M A
B ORDEDLT ARl fePUTLDIESS oy f DUTPYT, 1SS

K I a (LA 1 Va[u.ﬂhlhn N
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i R [ 5]
1 A STRICT QUTRUT
2 NMAX STRICT NON
3 VEL STRICT NON
4 VEC NON STRICT
5 1JK STRICT STRICT
6 N STRICT NON
7 M STRICT NON

RERGHRPHDERF BRI RHRRG VARG AR R RSB BRI RDOHRT RSB RRRBRBRRGRACROGGR
GRHBRDLGG VO RHR R TR RO BB HOGUHINERRUD O UG HRD RO RGEROIORI TR B RN TR IUS

DIAGNOSTICS FOR PROGRAM UNIT REALIT

AL AR S IR I P 2 T S T Sl L By S Y e PPy T e
wenraMESSAGE NO. 42

AN ELEMENT OF THE COMMON OR PARAMETER ARRAY NAMED ¢

IS ASSIGNED A VALUE IN BLOCK 11 AND SOME ELEMENT OF THE
ARRAY IS5 ASSIGNED A VALUE THEREAFTER BEFORE ANY INPUT USE OF
THE ARRAY ON SOME PATHS. )

ONE SUCH PATHs INDICATEU BY BASIC BLOCK NUMBERS, IS

11 12 13 23 8 9 10 14
LT Y e T L L e e L L T T T T E PR T T Y T eI

AL EEEAERE ST F T L T L T T e T T R T T P e T T ey
"M REMFSSAGE NO. 42

AN ELEMENT oF THE COMMON OR PARAMETER ARRAY NAMED S

IS5 ASSIGNED A VALUE IN BLOCK 12 AND SOME ELEMENY OF THE
ARRAY IS ASSIGNED A VALUE THEREAFTER BEFORE ANY INPUT USE OF
THE ARRAY ON SOME PATHS,

ONE SUCH PATHs INDICATED BY BASIC BLOCK NUMBERS, IS

12 13 23 8 9 10 14 15
AL AR PR E AT P T LR S L T o P X e

CLASSIFICATION OF PARAMETER AND COMMON yARIABLES

SUBROUTINE REALIT
PARAMETERS/ENTRIES
ORDER NAME INPUT CLASS OUTPUT CLASS
1 A STRICT STRICT
2 NMAX STRICY NON
3 L STRICT NON
4 N STRICT NON
5 SHIFT STRICT NON
6 c NON STRICT
7 5 NON STRICT

HERABARRGARER R R R ERE RS HUR AR BRGNS R BRSSO RGRRaRORRBREBOD RS
HERRBBDERD BB RR SRR RD BN R BN PR RGN H ARG ERRBASSRRR BB GERGRRPEREORY

DIAGNOSTICS FOR PROGRAM UNIT
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AN ELEMENT OF THE COMMON OR PARAMETER ARRAY NAMED A
IS5 ASSIGNED A VALUE IN BLOCK 66 AND SOME ELEMENT OF THE
ARRAY IS5 ASSIGNED A VALUE THEREAFTER BEFORE ANY INPUT USE OF
THE ARRAY ON SOME PATHS.
ONE SU%H PATHy INDICATED 8Y BASIC BLOCK NUMBERS, IS
66 [
AT Y YL P PR A LA LL LA L LR T R R R R R DL

CLASSIFICATION OF PARAMETER AND COMMON yARIABLES

SUBROUTINE . COMPIT
PARAMETERS/ENTRIES
ORDER NAME INPUT CLASS QUTPUT CLASS
1 A STRICT OUTPUT
2 NMAX STRICT NON
3 L STRICT NON
4 - N STRICT NON
5 RHO INPUT NON
& SIGHMA INPUT NON

HERERE AR R AT CE LR RRE AR RN ERRRRURNR DR H IR DT URORBHGE R R BRI ONTR RGN
FRBABRDEOGERET RSP G R B AR DR AR RN R AR DR R LD RGRROR USRI RURGIR RN,

DIAGNOSTICS FOR PROGRAM UNIT RVEC

P T T T R T L e T T T e e Ty A R L Y T
#RuddMESSAGE NO. 42

AN ELEMENT OF THE COMMON OR PARAMETER ARRAY NAMED A

IS ASSIGNED A VALUE IN BLOCK 11 AND SOME ELEMENT OF THE
ARRAY IS ASSIGNED A VALUE THEREAFTER BEFORE ANY INPUT USE OF
THE ARRAY ON SOME PATHS,

ONE SuCH PATHs INDICATED BY BASIC BLOCK NUMBERS, IS
11 12

ARG G R ARG AR RRRRRB DR B GRR R RGRORRIODIRRRUHORIR RO RAOUOGGRED ORI R N

SRR BBARGRA RPN O RRR AR BRI ORI DNRRORRAR BB G ORI RO H BB I RRD DRGPR BRI R R RN Y
#RBRBMESSAGE NOs 42

AN ELEMENT OF THE COMMON OR PARAMETER ARRAY NAMED EIGVEC

15 ASSIGNED A VALUE IN BLOCK 77 AND SOME ELEMENT OF THE
ARRAY 1S ASSIGNED A VALUE THEREAFTER BEFORE ANY INPUT USE OF
THE ARRAY ON SOME PATHS.

ONE SUCH PATH» INDICATED BY BASIC BLOCK NUMBERS, IS

17 7T
HRRBDBO R ERRIRRPHRRDIDOHEUDEARRGHODERRROBDGDER BN DO RRRGRRI NG

Y L LAY R IR R P L e S 2 DT R P TR TR AL DR LT Sy Ty 2
#RAREMESSAGE NO. 42

AN ELEMENT OF THE COMMON OR PARAMETER ARRAY NAMED INTER

IS ASSIGNFD A VALUE IhN BLOCK 14 AND SOME ELEMENT OF THE

ARRAY IS ASSIGNED A VALUE THEREAFTER BEFORE ANY INPUT USE OF

THE ARRAY ON SOME PATHS.

ONE SUCH PATHy INDICATED BY BASIC BLOCK NUMBERS. IS

14 15 16 21 5 & 14
ﬂ-?GﬂP’dQGQgilﬂt#‘Béﬁ‘ﬂ_ﬁ_?lﬂ"a&&:?“#rﬁh%fyu‘&n&?ﬁﬂu?*#ﬂftufﬁ.n*ﬂ?ﬂftﬁ?ﬁ*ﬂf*ﬁ?
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ST R TR PRI RS 22 R AL LT PE TSRS PR T I T T TS T T T
#ERAAMESSAGE  ND. 42

AN ELFMENT OF THE COMMON OR PARAMETER ARRAY NAMED Y
15 ASSIGNED A VALUE IN BLOCK 65 AND SOME ELEMENT OF THE
ARRAY IS ASSIGNED A VALUE THEREAFTER BEFORE ANY INPUT USE OF
THE ARRAY ON SOME PATHS. '
ONE SUCH PATHs INDICATED B8Y BASIC ALOCK NUMBERS, IS
65 6
hﬂlt*#ﬁ#!#giﬂliiﬁllﬁ*§*§ioﬁ*#!*ﬂ**%iﬁ%##ﬁ*ﬂﬂ%*ﬂ**Q*Goﬂ“ﬂﬂllil#*ii

CLASSIFICATION OF PARAMETER AND COMMON VARIABLES

SUBROUTINE RVEC
PARAMETERS/ENTRIES
ORDER NAME INPUT CLASS DUTPUT CLASS
1 A STRICT STRICT
2 NMAX STRICT NON
3 INT STRICT NON
4 Cl STRICT NON
5 SMALL STRICT NON
6 N STRICT MNON
7 NUM STRICT NON
8 EIGVEC NON STRICT
G NVEC NON NON
1n INTER NON STRICT
11 Y NON STRICT

RRUBRR G R B RO R AR AR R OB CRT RN BT R BN B RO RS H IR IR AR SO GERRRBRO RO B
HRBHBIRUQERNRGTRRBRORS GV ERISRESH BN RGBT RERERIGRRD RSP RBRBOETROGGRG

pIAGNOSTICS FOR PROGRAM UNIT IMVEC

RRRBRRD DR RARRDI R RSSO R RRI PR NS RO BB HOUFED RS HRHOBGR IR ERGORRRIRG
sReRRMESSAGE NO, 42

AN ELEMENT OF THE COMMON OR PARAMETER ARRAY NAMED A
15 ASSIGNED A VALUE IN BLOCK 20 AND SOME ELEMENT OF THE
ARRAY IS ASSIGNED A VALUE THEREAFTER BEFORE ANY INPUT USE OF
THE ARRAY ON SOME PATHS. ,
ONE SUCH PATHy INDICATED BY BASIC BLOCK NUMBERS, IS
20 1
**ﬂ*ﬁ%iﬁ#ﬁiﬂﬂ4&’&Gi**ﬁ**iﬁﬂ“ﬂﬂﬂ#ﬁ*%#u###**ﬂ#ﬂ#ﬂ*ﬂﬂ&ﬂ##*ﬂ#dh#ﬂ#ﬂ&&

[T IR 3.8 -3 0 3 20 2082 2.0 2 F-2-0-2:9-2: 300 0 31 3. N - XLX-RUR R P ER T - R -2 20 - )
e BUMESSAGE NO. 42

AN ELEMENT OF THE COMMON OR PARAMETER ARRAY NAMED E£IGVEC

IS ASSIGNED & VALUE IN BLOCK 126 AND SOME ELEMENT OF THE

ARRAY IS ASSIGNED A VALUE THEREAFTER BEFORE ANY INPUT USE OF

THE ARRAY ON SOME PATHS.

UNE SUCH PATHy INUDICATED BY BASIC BLOCK NUMBERS, IS

6 b
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#ogeaMESSAGE NO« 42

AN ELEMENT OF THE COMMON OR PARAMETER ARRAY NAMED INTER

IS ASSIGNED A VALUE IN BLOCk 26 AND SOME ELEMENT OF THE
ARRAY 15 ASSIGNED A VALUE THEREAFTER BEFORE ANY INPUT USE OF
THE ARRAY ON SOME PATHS.

ONE SUCH PATHs INDICATED BY BASIC BLOCK NUMBERS, IS

26 27 28 35 9 1n 1 12 26
{Qﬂ»ﬂ»ﬁnﬁq#d,n#Qﬂﬁi#ﬂﬁ#ﬁﬂ“##bﬂ'“ﬁﬁﬂ#ﬂ#ﬁ DR R RN R RN XY YA L. R -2 X R 1.2 2-2- % 3. ]

DT T T F L Py T e A T Y R e A A L
#eed e MESSAGE NQ. 42

AN ELEMENT OF THE COMMON OR PARAMETER ARRAY NAMED Y

15 ASSIGNED A VALUE IN BLOCK 102 AND S0ME ELEMENT OF THE
ARRAY 15 ASSIGNED A VALUE THEREAFTER BEFORE ANY INPUT USE OF
THE ARRAY ON S5O0ME PATHS.

ONE SuCH PATHy INDICATED BY BASIC BLOCK NUMRERS, IS

lo2 1n3
GHGURDUBAGHERREHOREOR RO HEIRRH RO R REBOR O RO RSOGO NRGRRRERG

HUERABRGERD AR HR B UGER DR PR DRSO REARORR RSO SRS RIRR RSO REILEIERGSNNS
#hBUOMESSAGE NO. 42

AN ELEMENT OF THE COMMON OR PARAMETER ARRAY NAMED z
1S ASSIGNED A VALUE IN BLOCK 105 AND SOME ELEMENT OF THE
ARRAY IS ASSIGNED A VALUE THEREAFTER BEFORE ANY INPUT USE OF
THE ARRAY ON SOME PATHS.

ONE SUCH PATH, INDICATED BY BASIC BLOCK NUMBERS. IS

105 inbé -
HRRBGD RGO RO RO TR B RROVHARORFRRA RO RGEORRI RGO BHRRRGHGLGRS

HRRGHOIHBGEDORRRB B P RRGHFAFRTHRR DA DD G LR BB ROGHHHGR DB O SGRBIURE DRSS
#RARIMESSAGE NG. 42

AN ELEMENT OF THE COMMON OR PARAMETER ARRAY NAMED B

IS ASSIGNED A VALUE IN BLOCK 23 AND SOME ELEMENT OF THE
ARRAY IS ASSIGNED A VALUE THEREAFTER BEFORE ANY INPUT USE OF
THE ARRAY ON SOME PATHS.

ONE SUCH PATHs INDICATED BY BASIC BLOCK NUMBERS, IS

23 24
GHARRDGLROBDERIRRRER IR SGHRRRRNRRRBE IR PED DN DR ERRI RSB RREEH G

CLASSIFICATION OF PARAMETER AND COMMON vARIABLES

SUBROUTINE IMVEC
PARAMETERS/ENTRIES
ORDER NAME INPUT CLASS OUTPUT CLASS

1 A STRICT STRICT

2 NMAX STRICT NON

3 INT STRICT NON

h ci §TRICT NON

5 AMU STRICT NON

& SMALL STRICT NON

7 N STRICT NON

a NUM STRICT STRICT

9 EIGVEC NON STRICT
B3 By s LETEES | s | [T | [ | 3 - £y
e s Taum e [RR N | Qe ¥ 4 ] € A+ TRt
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10 HVEC . NON NON : ¢£-*

11 INTER NON STRICT ;

12 Y NON . STRICT 0

13 yd NON STRICT '

14 8 NON STRICT ) ;
BRGHEHRRLOR RN T RGBSR SRR G R RS R NI D RS RRRORRHEOR RS OROHBORRAGOOY !
G#ﬁ##ﬂ*ﬁ#ﬂﬁ##ﬂ'ﬂ*ﬂ'#ﬂ'*ﬂﬂvﬂ-%ﬂ**“é#‘ﬁ&I#ﬂﬁﬁ“%ﬁ*ﬂﬂ%ﬁﬁﬁ#ﬂﬁ*i#**#ﬂﬂ-ﬂ#ﬁﬁ*ﬁ

DIAGNOSTICS FOR PROGRAM UNIT UNSEIG LT

LRI Y L R P A T S e AL LI SR LYY R S T TR T P S e L T Y S LT Y P
*H¥RRMESSAGE NO. 42

AN ELEMENT OF THE COMMON OR PARAMETER ARRAY NAMED A : ;
I5 ASSIGNED A VALUE IN BLOCK 162 AND SOME ELEMENT OF THE :
ARRAY IS5 ASSIGNED A YALUE THEREAFTER BEFORE ANY INPUT USE OF
THE ARRAY ON SOME PATHS.

ONE SuCH PATHy INDICATED BY BASIC BLOCK NUMBRERS, IS
162 162
222 R T BRSSP R BNl LA A T Y T P R T N N LT

D AR B RO BB AR DB R RO IR ORI R R R DRSO RRABRBONTI IR R RP GO TR RGOt
weaeMESSAGE NOe« 42

AN ELEMENT OF THE COMMON OR PARAMETER ARRAY NAMED INT ER

IS ASSIGNED A VALUE IN BLOCK 16 AND SOME ELEMENT OF THE ¥
ARRAY 1S ASSIGNED A VALUE THEREAFTER BEFORE ANY INPUT USE OF LT
THE ARRAY ON SOME PATHS., 5

ONE SUCH PATH» INDICATED 8Y BASIC BLOCK NUMBERS, 1S 2
16 17 18 27 28 29 33 kL 35 36 Y

39 40 5 & 7 8 9 lo 11 1z =
15 16 =N ) -
HERBORG QRGN O IR AR A GRI R RHE RN RO R RO DB R BOHORRRGRIBED R D RS == E? .
38 —
SRR LR FOH R HHIT OB R RRRIRDDOR UGN ARG LOOGEORER SR RR ARG RGHRR g E
¥ OMESSAGE NO. 42 g
o =
AN ELFMENT OF THE COMMON OR PARAMETER ARRAY NAMED D ‘::"'hs
IS5 ASSIGNED a VALUE IN BLOCK 43 AND SOME ELEMENT OF THE * o
ARRAY IS ASSIGNED A VALUE THEREAFTER BEFORE ANY INPUT USE OF = [
THE ARRAY ON SOME PATHS. :
ONE SUCH PATHs» INDICATED 8Y BASIC BLOCK NUMBERS, 1S < H
43 43
HRREHRODO RO RSN BRI RIRHER R BB RS QR I RARRGRBTD RS UBGHD LB RGRR G
\ CLASSIFICATION OF PARAMETER AND COMMON VARIABLES
SUBROUTINE UNSEIG s
' PARAMETERS /ENTRIES
ORDER NAME INPUT CLASS OUTPUT CLASS
' 1 A STRICT . STRICT
2 NMAA STRICT NON
N 3 N STRICT NON
;= 4 NVEC STRICT NON Vo e
7; 5 VEC NON STRICT .
-] EIGVYEC NON QUTPUT
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SOURCE LANGUAGES .
TOOL IMPLEMENTATIONS LRECCEPTED STATIC / DYNAMIC
ATDG ¥
NASA-HOUSTON UNIVAC FORTRAN STATIC
HOUSTON , TEXAS
e
FORTUNE
TEM
cDe FORTRAN STATIC
CAPEX
PHOENIX ,ARIZONA
NBS ANALYZER
UNIVAC STATIC
NBS FORTRAN DYNAMIC
WASHINGTON,D.C.
PET oy
cDC
HONEYWELL STATIC ,
MCDONNELL- G.E, FORTRAN DYNAMIC DEE
LOUGLAS UNIVAC 4
HUNTINGTON BEACH ;
CALIFORNIA ‘-
IS
PFORT i
TRM
CDC 3
BURROUGHS FORTRAN STATIC g
BELL LAB HONEYWELL 3
NEW JERSEY -
PPE 3 *i
SUNNYVALE
CALIFORNIA 2
STRUCTURING 3
ENGINE
( SFORTRAN )
CANE, FARBER, IBM FORTRAN STATIC '
GORDOW , INC. :
PASADERA g
CALIFORNIA ;
DISSECT
MCDONNELL~ PDP10 FORTRAN STATIC
DOUGLAS
HUNTINGTON BEACH
CALIFORNIA
FOLDOUT FRAME / SECTION A.S g
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~
OPERATING COST FASE OF USE
TC / DYNAMIC 1-LOW 1-EASY FEATURES LIMITATIOND
_ 5.HIGH _5-DIFF,
sTATIC " .DETERMINES VALUES OF .DIFFICULT TO
3 PROGRAM VARIABLES TO PRO- INTERPRET OUT-
DUCE QPTIMAL TEST CASES PUT
.EXACT STMT EXECUTION COUNTS . NO LONGER
STATTC LESTIMATED EXEC TIME FOR ACTIVELY
2 1 EACH STATEMENT SUPPORTED
NUMBER OF IF STATEMENT TRUE
PATHS TAKEN
.SUBROUTINE EXECUTION TIMINGS
.SUMMARY OF SOURCE STATFMENTS
STAPIC 1 o BY FORTRAN TYPE
DYNAMIC .EXECUTION COUNTS FOR
PROGRAM SEGMENTS
.EXACT STMT EXECUTION COUNTS
.IF STATEMENT TRUE AND FALSE
| 2-3 BRANCH COUNTS
STATIC 1 MINIMUM/MAXIMUM VALUES
DYNAMIC DEPENDING ON OPTIONS ATTAINED BY PROGRAM VARIABLES
.FIRST AND LAST VALUES
ATTATINED BY PROGRAM VARIABLES
.RELATIVE SUBROUTINE EXEC TIM-
o INGS
.CHECKS SOURCE PROGRAM FOR
ADHERENCE TO A PORTABLE SUB-
SET OF ANS FORTRAN
STATIC 1 2 .SUBPROGRAM COMMUNICATION
CHECKED THROUGH COMMON &
ARGUMENT LISTS
.SUBPROGRAM CROSS REFERENCE OF
ID TYPE,USAGE AND ATERIBUTES
.BAMPLES EXECUTING PROGRAM AT [. PRrFORMANCE
REGULAR INTERVALS TO OBTAIN STATISTICS ARH
DYNAMIC 1 2 PERFORMANCE STATISTICS NOT REPORTED
.MEASURES I/0 WAIT TIME :
.MEASURES T SPENT EXECUTING QI SOU§§3EL
SVC t S TMT .
.PRODUCES A STRUCTURED FORTRAN |. 1000K LOAD
PROGRAM AND LISTING FROM MODULE
. FORTRAN SOURCE . CAN PRODUCE
STATIC 5 1 .PREPROCESSOR AVAILABLE TO EXCESSIVELY
TRANSLATE STRUCTURED PROGRAM LARGE STRUC-
INTO FORTRAN FOR COMPILATION TURED PROGRAMS
. TESTS PROGRAMS INFORMALLY
BY COMPUTING VALUES OF 'iggﬁlggﬁRTgIME
TATTC PROGRAM VARIABLES ALONG SBT Up TEST
’ b 3 SELECTED PATHS g
.ALLOWS SYMBOLIC EXECUTION
OF PROGRAMS
| %tH;D(NU1?£ﬂ1AUHEfL§9I<
TON A.S SUMMARY OF TEST RESULTS ==
g — e




TOOL

IMPLEL - "TATIONS

SOURCE LANGUAGES
ACCEPTED

STATIC / DYNAMIC

OPERAT LHG
1-LOW:

2-HIGH

JOYCE

' MCDONNELL~—
DOUGLAS
HUNTINGTON BEACH
CALIFORNIA

CDC

FORTRAN

STATIC

DAVE

COMP. SCIENCE DEPT.
UNIV. OF COLORADO
BOULDER, COLORADO

IBM
coC

FORTRAN

STATIC

SECTION A.5
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OPERALING COST
1-LOW 0
2-HIGH

EASE OF UGE
1-EASY
5-DIFF.

FEATURES

LIMITATIONS

. CHECKOUT AND DOCUMENTATION AID
JMICROFILM FLOWLIST WITH ALL
TRANSFERS INDICATED BY ARROWS
AND ALL DO LOOPS INDICATED BY

BRACKETS

.COMPLETE CROSS~REFERENCED

PROGRAM GLOSSARY

.CHECKS FOR 4 WIDE VARIETY OF

SOURCE ERRORS

.REDUNDANT
OUTPUT

.I55UES WARNING MESSAGES FOR MESSAGES

POSSIBLE ERRORS

SUMMARY OF TEST RESULTS {Continued)

o g Vol A

FOLDOUT 30K
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A.6 RECOMMENDATIONS

A knowledge of currently available automated verification tools should
be part of the software designers repertoire of techniques and procedures
for developing reliable software. These tools can impact the sof'tware
life cycle at five points:

(1) During program development to insure program specifications
and standards are met.

(2) In formal acceptance testing as ¢ record of acceptance standerds.
(3) As s debugging aid
(4) As an integral part of program documentation

(5) As a performance measurement tool aimed at improving program
efficiency.

The following guidelines are recommended when considering an automated
verification tool for use at GSFC.

{1) Select the tool early in the software development cycle and
have it installed at GSFC. Unforeseen delays often occur
when installing tools at the users site,

(2) Care must be taken to select a tool that is easy for the
applications programmer to use., Clear and consise documentation
must be readily available for the users.

(3) The use of an automated verification tool must supplement,
and not replace, good desk checking procedures and well
designed test plans.

(4) In most cases, the application of an automated verification
tool inereases machine costs. Many available tools are very
powerful and can be misused by applying them to classes of
problems that can be solved by simpler means.

The following are recommendati'ons for the use of the tools involved
in this study by GSFC.

PFORT is representative of a class of avtomated verification tools
known 2s standards auditors. This tool checks FORTRAN programs

for machine transferability, and can be especially valuable at GOFC
vhen verifying that vendor programs coming into GSFC adhere to a
prescribed set of standards.

PPE (Problem Program Evaluator) is currently in use at GSFC. Its
approach to execution monitoring by interrupting running progrems

at preset time intervals is unique., PPE is a well established

proven tool of considerable use irn performance measurement applications.
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The SFORT structuring engine is considered impractical at this
time for use at GSFC due to extreme system resource requirements
(1000K loud module and high cxecution time).

The three execution analyzers (NBS Analyzer, FORTUNE and PET)

can be grouped together functionally. TFORTUNE is no longer
actively supported. PET (Program Evaluator and Tester), although
more costly than the NBS Analyzer, hes been operating on 1BM
360/370 computers since 1972 and offers powerful capabilities.
Where cost is a major factor, the NBS Analyzer (not available

on IBM) mighi be considered. In all other cases PET is
recommended.

ATDG (Automatic Test Data Generator) and the DISSECT Symbolic
Evaluation System can best be thought of as representative tools
from current research into the field of program testing and
proving. More research and development is required to fully
realize tools of this kind and apply them toward a formal
demonstration of program correctness. The usefulness of
ATDG and DISSECT to GSFC at this time is doubtful, due to
programuer time required to invoke the tool and interpret
the output to draw meaningful conclusions sbout program
correctness. However, continued refinement and development
of these techniques warrant additional support.

JOYCE and DAVE have proven to be valuable documentation and checkout
aids. JOYCE, however, is not currently available on IBM and therefore

could not be installed at GSFC at this time.
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