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SECTION I ORIGINAL PAGE 15
" . OF POOR QUALITY
INTRODUGTION |

This manual describes a software system which integrates the design
principles from optimal control theory and those from classical conbtrol
‘theory to allow a user to design and cnalyze a control system. The inter-
active and very modular approach used here permiﬁs synthesis to proceed
in exactly that sequence of steps which the user deems most appropriate
fqr the particular problém. Figure 1 illustrates the block-structure which
forms the backbone of the design system. Each block is & separate executable
f£ile which pérforms the specific task noted in the figure. The user intey-
action with each block is minimal; in some cases, all that is required is
input of two file names; in other cases, additional date is needed. The
file system structure allows the different blocks to communicate information
to one another. At each block, a "problem file" is read and/or written.

The problem files are unformatted binary files (to conserve disk space)
which store all intermediate results. The user accesses the problem flies
via a service routine, which selectively reads and formats to the line
printer any user-requested elements in a given problem file.

There are two types of blocks shown in Fig. 1a. The first type (Blocks 1,

3, L, 5, 6, 9, 10) implements various aspects of the optimal control design
process using software adapted from Ref. f. All output from these blocks

is otored in problem files. The second type of block (Blocks 2, T, 8)
provides links between the optimal control design and the classical control
analyszs techniques. These blocks produce TRFN files, which can then be
used in the TRFN/USAM2 software, parts of which are indicated in Fig. 1b.
For further information concerning use of this software, see Ref. 2. The
typical sequence-of steps in designing an optimal.control system is to
begin with Block 1 at the fop of Fig. ‘1a and work clockwise through all the
blocks, making the appropriate indicated excursions to the blocks in Fig. 1b

to use the classical control analysis methods. Blocks can be repeated to
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cycle a desipgn., Some blocks (such as the sensitivity block, for exanple)
can be bypassed altogether. ’

This software was written in FORTRAN 1V end developed on a PDP 11/10
under the RT-11 operating system. The system requires a single job monitor,
The service routine and all the problem files reside on the DXO; disk;
the executable files for the blocks reside on the DX1: disk. To execute a

given block, sim@ly type
RUN DX1:BLOCXk

where XX = 01, 02, ... 10. To run the service routine, type
RUN DXO:SERVIC

This manual is orranized to correspond with the blorss —- each of tha
sections describes a single block (and the service routin:), including
purpose, inputs required, computations performed and output, applicable
restrictions, example input and output. A simple two stote, ©wo control

point example is used to illustrate software use thrcugheui. The appendix

‘contains the source code listing for each mainline and subroutine in the

optim@l control package. For information on the theory and computational

methods used in this software package, see Ref. 3.
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Purpose:

Input:

SECTION IT
PROBILEM DEFINITION —- BILOCK 1

This block acecepts the dimensions, mnemonics and non-zero

- elements of all the matrices needed to define the problem's

plant, outputs, and measurements in state vector form; it

‘must always be accessed before attempting to solve any

optimal control. prcblem.

The general state vector form assumed for the optimal control

problem is stated below:

%X = Fx + Cu + Iw, x(O):XO (1)
z = Hx + v (2)
v o= g | (5)
where x = state vector

u = control vector
“w = 7process noise vector

z = measurement vector

v = measurement noise vector

y = oubtput vector

The particular form of the troblem used here is shown in
block diagram form in Fig. 2. The non-zero elements of the
matrices shown must be input at this point in the prevlem,

as well as certain dimensions, mnemonics, and file names.

‘Notice that the state vector is comprised of two parts: the

shaping filter states (xS) and the controlled element states
(xc). ‘The output vector, y, also has two components: those

L
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— Figure 2. Form of Problen; P]mt Yeasuremerts and Cuiputs
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outputs which axe,'exclusive of measurement noise, the
measurements (yﬁ,, and any other outputs desired (yb)

- Floally, provision is made for three vector test points: at

the input point (t ), at the meam rement nolse point (tv),
and for obt&inin& 0pﬁn&d~100p transfer functions ( )

Figure 5 presents the form of the duta file which must
be input in Block 1. The £irst line containa a &0 character
title associated with this problém. The second line con-
tains the dimensions of ths ﬁroblem vectors, in the order
indicated. These dimenslons are defined as follows:

- nusber of shaping filter states

nuzber. of controlled element states

£ F

n, -~ muxber of control inputs
n, - number of process noise inputs
n, number of measurements

Dyg = nuzber of shaping filter outputs

nuzber of additional outputs

"o

AllL dim&nsions must be input, even if zere, and must be
integers sepasrated by spaces or ccmmas. '

The next several lines contain three-character mnemonics,
separated by o single comma or space, associated wiv, elements
in the varicus vectors. The dimensions of these véctors are
indicated in parentheses in Fig. 3. If a particular vectnr
hag zero dimension; no mnemonics are input.

Following the mnemonics are the non-zero elements of
the matrices used to define the problem._nrhe order of the
matrices and their dirmensions is shown in Fig. 5. The form
of the input is: ' ‘ v

£,3,X¢.X%




¥
§
‘n %
‘ K
£
Cox
. .
d 5
: §
S ¢
N
I !
. IS
£
¥
§
)
H
i 3
" B
. ;
¥
€
P
3
by
.
AN
’
¢
A3
:
- L
\.J .
i
y
Y
\
[
3
L
EN
i vlred
P
€
-
L
P Y
¢
.
'

, =it

MAOI.

P s Mo Dy g e By s Py s n?/o

MUT, MUZ, oo o
MY, M2, .

' MYS,"IYS,.-'.

MVI, V2, ...
MY, MI2, ..
MZ1,MZ2, ..
MY, MYO, . .

) 133:1‘$<3~ *J)

0

1,3,F(4,3)

Q
$,4,H5(1,3)
4]
1,3,76(4,3)
0
1]3)Gc(i)d)
0
1,3,C4(354)
0
1,3,F5(1,3)
Q

43, H(1,9)

Y]
i)dlpm(i’d)
Q

1,3, Hy(4,3)
0

iij)F0<irj)
0]
DEV:FILE.EXT

A R A e i e

E

20 character title
vector dimensions

1 mupenonies

w mnemonics

¥y wnemonica & tg mnemoziic_s (nys)
& t; mnemonies (nz)

v memonics

(n,)
(n,)

t.,, mnemonics <n1\’$3 )

oL

Zz mnemonics.

: I‘S elements

elements
H. elements
I‘C elements
C-c elements
¢ 'elemem;s
T c ‘elements
HM elements
M elements

HO elements

¥ alemnents

o

(n,)

¥, mnemonkes (nyo)

(negom,)
(nxg i)
(s g )
(ngoom,)
(nygomy,)
(s niys )
(g s )
(n, 1)
(3,0m5)
(nyy )0y )

(n:',t:> ’_l””JS 3

eut:.vuﬁ problem file name

Porm of Input Data File for Block 1




where 1 is the integer representing the_row numbeyr of the
element, 3 is the integer representlhg-the column numbeyr of
the element, and XXX is the real number value {non~zexro)
of the element. Each non-zero element occuples o separate
line, and the end of a particular matrix is signaled by the
integer zero. If a matrix hes zero dimensions; the integer
zero must still be used.

The finai line in this data file contains the nawe of the
problem file to be used in outputting the data. Thls name
nust conform to RT-11 f£ile nsme conventlons.

/ Outpub: All date input is written to the output problem file. In
A © addition, the input is combined into awgmented arrays so that
the problem is formlated in terms of the more conventional
o " v staté vector equabtlons. >Those equations and the composition
; of the various matrices are given below, All matrices-are
ce . written to the problem file.

.
e
B

Fx + Gu + Iy + Byt

e
=
i

Hx + Eats

N
It
3

I vV + b+ Fidey

HRx + EltS

~
]
i

where

alngg) = {XS(MS)§ [n“"‘" " e nxC]
xc(uxc)

. F(nxT;nxT) w [ Fs(nXS’nxS) Q("Ks’nxc) }

{n. :
C (g sy )¢ Hg (mygeg) o (ineg e )

'_“_ ' : ' - Glaggen) = [o(nxs,nu)}
Gc(nXCJnu)
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Plagy,n) = [l‘s(“xs’nw)]
| I‘C(nx(l.,nw)

Ex(ngn,ngg) = [o(nxs,nxé)}

I{(nz,r;xT) = [ﬁm(nz,nys)st(nys,nXS) I{M(nz,nxC)]
Eylnynp) = FM(nz’nyS)

ylaygy) = {ym(nz) § [r‘y'r mh "YO]
Yo (nyg)

| S He(nypomeg) = [Fy(n,,npg) x By(npg ) By(nng,)
@ - o -Fo (g s iy X g ) %(“Yo’nxc)] |
By (nypsnyg) = [Fyln,,ny)
B wyo,nys)] o

Restrictions: The following restrictions apply to data input for this
portion of th: problem:

1. The error message

DIMENSIONS TOO TARGE OR Z IS O

is printed when cmy or all of the following occur
Do > 3

nxc:*l()

ny > 5




2.

L,

n >15, n, =« O'

AR

nys >
.nyb N

The error message

U1

DIMENSIONS OUT OF RANG: FOR 4,3,X%(3,3)

is printed if a matrix element is specilfied with
an 1 or j which exceeds prescribed dimensions.

The error message
WRONG FORMAT

is printed 1f a matrix element is not recognizable

(e.g., too many commas).

The RI-11 operating system will print fatal error
messages 1f the file name is specified incorrectly,
or if there is not enough room on the disk to write
the file. '

Certain other restrictions are not specifically flagged
in the software. Their satisfaction is the responsi-
bility of the user:

® The software is restricted to that class of
singular filter problems which do not requiré
differentiation of any measurecment.

® The above requirement can be met via augmenta-
tion of the I’ matrix. . This augmentation is
provided by the user. The user must specify
a ‘process noise vector dimension (nw) which is
at least equal to the total nuwmber of states

10




Exanple:

(nxT)'. Augmentation of the process noise wvector
is considergd to occur in the last Nyen elements.
Augnentation 1s operative only for filter problem
solution (Blocks 3 and 4). In all other blocks,
the effects of the last Nyo Process noise Compo-
nents are deleted.

® The user must verlfy independently that the plént
is both detectable and stabilizable. This may
be verified by requiring stability of the shaping
filters and by examining various arrays of factored
controlled element transfer functions.

Figure U4 is the computer dislog and input file listing for
this two state, two control example problem. TFigure 5
presents the F,G, I', and H matrices which are output to the
problem file. Note that all data in the example output in
this manual have been read from the problem file and formatted
via the service routine. Further notice that the first
controiled element state is X06, This is the case becuuse

the first five plant state vector elements are reserved for
shaping filter states.

ORIGINAL PAGE 18§
OF POOR QUALITY

* Any (or 2ll) of the augmenting components may be zeroed by appropriate
specification of the I’ matrix and/or the process noise intensities.

1




PROBLEM DEFINITION — BLOCK 1

INPUT DATA FILE NAME? DXO:2BY2,DAT*

Figure e, Input for Block 1

2X2 EXAMPLE CASE - Problem Definitlon Title

8,2,2,4,2,0,0 ~ Dimensions
Ugl,ua2
Wol,We2,WX1,WwX2 . AN T
Vol ves MNEMONICS
28),202
9 - Ty
-0 - Fg
") - Hg
1,1,1.
2:,2,1.
©1,3,1. - Tg
2.,4,1.
%)
1,1, )
2,2,1.3 | - G
; - Co
1,2,1.
2,1,-2, - Fa
2,2,~3,
g
1,1,1.}
2,2,1. - Hy
b
2 Fy
2 - Hp
) - Fp
D

X0: 2BY2.B1 - = OUTPUT FILE NAME

Figure 4b. Listing of DXO:2BY2.DAT

© #In this report, all user responses in computer dialog are underlined.

12




e .
% VECTOR DIMENSIONS : * i :
: NXS = ONXC= 2NU= 2NW= 2NZ= 2NYS= BNYO= 0
b ' F MATRIX | : " G MATRIX
1 2 , 1 2
X86 X07 - oyl ue2
1 : t 1 ! - ' S |
1 G.000 1.00 1 X026 11,00 3. 000 1 X06
! ' ! ! !
! 12 ! : ! 2
; 1 -2.008 -3.00 1 Xo7 1 g.200 1,00 1 X07
i ! ! ! _ !
i GAMMA MATRIX
! o ) 2 3 4
SRR wel We2 WXl wx2
. i ] . ' . ! 1
. ! 1,00 2.009 1.80 0.000 ! X06
! . v 2
1 0. 000 1.00 5.000 1.9 ! X07
! « !
H MATRIX
1 2
X6 %07
! !
! 1,00 2.000 1 z01
! : [
! : 1.2
1 9.000 1.909 1202
' : !
. Figure 5. Output from Block 1; Problem Definition
13 :
. q




Purpose:

1%

Input:

' Output:

S PRSI A A AT S i EPI  SE AL  n  hs

- BECTION IIL
QONTROLLED RINMENT DEFINITION — BIOCK 2

This block uses the matrices input in Block 1 to compose a
IRFN-compatible file, TRFN is an interactive software pack~
age for computing the factored transfer function character-
istic polynomial and numerators of various kinds from Laplace
transformed equations of the form ATF(s)xTF(s)-=.BTF(s)uTF(s).

Block 2 aécesses data output from Block 1.

v

4
The inpd% to thls block consists of three items:

' 1. The name of the problem file from which the data

are to be read.

2. The name of the output file to which the TRFN
file i3 written.

3. A sixty character title for the TRFN file.
The output from this block is a TRFN-compatible file. (For

a complete description of TRFN see Ref. 2.) The general
form of the file is

Axpp = Bugp
where '
Xpp(ngy + nyT) = xc(nxC) |
gy(ny.r) }
uTF(r;u + nyS + nw) ﬁ(nu)
b (nyg)

w(n )

14




Al iy, gty ) = | 8T-Fg (g, 0y ) 0 (ngy, )

“H (n_,n.) :
{M 22 I(“}’T:nyf_[‘)
~H, (nyg 0 )
B(n,Hygtry) = [Gc(“xc‘?nu) Coy(nxgsayg) I‘c(nxc:"“‘w)]

O(n"yTrnu> E} (IW’nm) O(nyT:nw)

Restrictions: The RT-11 operating system will halt witﬁ a fatal error if
the format of elther file neme is incorrect, or if there is

not enough room on the disk for the file.

Exomple: Figure 6 shows the computer dialog for this block; Fig. T
’ presents the listing of the resulting TRFN file.

CONTROLIED ELEMENT DEFINITION — BLOCK 2

INPUT PROBLEM FILE NAME? DX0:2BY2.B1
OUTPUT TRTN FILE NAME? DXO:2BY2.B2
* TRFN TITLE (60 CHARS):

2BY2 EXAMPLE CONTROLLED ELEMENT TRANSFER FUNCTIONS

Figure 6. Input for Block 2

A5,
k)

15
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Data B v B3 N

GNHN&&&U&“NN-—‘H
I 2 N

2BY2 EXAMPLE

4
Xa3 %7 z9l 202
yol US2 ol we2

2 O0INTOVEHCY

L 2AIVANEHIY
90,3020 RE+I0
3, EANNQOAE+ID
U, UCJUALEE+CD
0. COSBEACEHIY
J.000J002E+33
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. This output file format is described bhelow:.

1,J, A2: A]: Ao: K

o

I’J:BZ;B\:BO"K

O .

Title:

Nonzero elements of left-hand matrix®

. - o W
Nonzero elements of right-hand matrix

60 characters of User's cholce to identify the Jjob.

N,M,ID

AAAy , AAAD,

BBB; , BBBy, *°* , BBBy

Matrix sizes and code for A outputT

***, AAAy % Column code, left-hand side, 3 characters

. o 4
{ Colurn code, right-hand side, 3 characters

LR .3

*If X = 0, the element in the Ith row, Jth

If XK =

1 and Ay # 0,

As[(s +Aq)(s+5A0) ]

column is set to:
column is set to:

tTf M = 9, the line of data
equation will be output.

and not printed.

*There must be at
identifiers.

other character.

+*1f there is more than 18 column jdentifiers,

the element in the Tih row,
If K = 1 and Ap

A .
i)

If ID #

Fach identifier mus
fcommas and semicolons between co

continue on the next line.

If X =
Aos + Ao].
will terminate the file read.
9, the denominator polynomia

Figure T. Output File Listing for Block 2 .
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Parpose:

Input:

BECTION IV
FILTER SET~UP —- BLOCK 3>

This block 1s used to form various matrices which will be
used by Block I to solve for the filter gains. Block 3
accesses data output from Block 1. The non-zero eleménts of
the diagonal Q and R matrices are irput for this ulock.

The routine determines whether or not the problem is singular
(one or more diagonal elements of R is zerc). The Euler-
Lagrange system matrix is computed accordingly in one of

two ways, depending on whether or not the filter problem is
singular. Results are written to the cutput pfoblem file.

The input to this routine consists of the following informatioﬁ
in response to prompting by the software:

1. Input problem file, in standard RI-11 format.

2. Output problem file, in standard RT-11 format.

5.  Filter problem title, limited to 20 characters. ‘

k. Augmentation constant, a real number.

5. The non~zero diagenal elements of the Q matrix, in
the form

i, Q) (n, 2 nyp)

where 1 is the integer row and columi of the real number.
Q(i). The end of the Q input is siznaled by an integer

Zero.

6. The non-zero diagonal elements of the R matrix, in the form

1, R(1) (n,)

17
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where i is the inbeger row and colum of the real number
R(1). The end of the R input is signaled by an integer

Zero.

Output: . Once input is completed, a check it made to determine whether
' ' the problea is singular. If all the diagonal elements of R
are non-zero, the Euler-Lagrange system matrix is formed as
follows:

EL, = [ P —GQG']

~HR-H . op

It, as well as the Q and R matrices (and some other data
required for compatibility with the singular case) is written
~to the problem file. '

If one or more of the diagonal elements of R are zero, the
measurements are reordered so that all of the noise-free
measurements are in the lower partitioh of z. This reordering
affects the me&surément and measurement noise mnemonics and
transforms the H and'R matrices. A Tz matrix is generated
which transforms the original measurements to the reordered
measurements:

Tz(nz;nz) X z(nz) = [z1(nﬁ)}
' 25(my)

where Zq is the vector or noisy measurements
22 is the vector ¢f noise-free measurements

- m is the nuber of noisy measurements
mo is the number of noise-free measurements.

Next, the state vector is transformed, if necessary, so
that the lower partition of H is [0 I]. This resuits in a
transformation of the state vector, changes in the mnemonics,

18




and appropriate transformations of the F, ¢, and T matrices,
as well as the H matrix. AT matriz is defined which trans- -
forms the original state vector to tne reordered state vector:

' T(nxT)nXT) x xv(n}:T) = [X1 (m; Vl

7, (my )

where x. is the vector of the remaining original states

1
m{ 15 the runber of remaining original states

Notice. that the nolse-free measurements become states as the
sesult of this transiormation. The remaining states (7.'1)
are a subset of the original plent states. Tlre transformed

¥, G, I'; R, and H matrices are partitioned as follows:

F (R i) —> [Fn(m{"“;) Fp(m 3.“’2)1 |
| Foq (i) Fpp(mpmy).

G(nKT’nu) — ’31 (m;,nu)"
ng(nle}n.a>,
.P(nx'l"nw) ™ -I‘1 -(m%’nwﬂ

NE
-PZ(mE’nw"

R(nw) —yp  disg {R1(m1) O(mg)}
H{ngp,n,) —> [}{11(’“%”31) Hi’c’(m{’mz)]
0(m,,m, ) T(my,m,)

The reordered mnemonics, the TZ and T matrices, the partitions
of the F, G, I', and H matrices, and the @ and transformed R

matrices are all written to the problem file.
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For this singular filturﬁproblem, the Buler-lagrange systen
matrix is formed as followa: ' '

i, - (Fyg = MQIBAFR) © (=190 + TyQraan,Qry)

1] -t o I - o § LAY
(SH} BTy = ER AT ) (SF]y + FLARGRY)
where A =« (T’QQ}'{;})“’

If necessary; PQQFé iz sugmented to have full rank as follows:

ACy 0
. ARt LCh -1
FgQlg + 1, " 7er, w A

_ where the AC's have the value of the augmentation constant

(an input at the beginning of this block) or zero. The
augmentatior proceeds by begimning with the upper left
element of the I'sQl'} matrix and progressively building

up the dimension of this upper left partition, ’At each
atage of the ‘uuildup., the rank of the upper left partition
is tested. This {5 shown schematioally belouw:

!
:
.-

|
I
pgqré n .- 2'.

n

If the nth partition of TpQly is not of full rank, AC, has
the value of the augmentation constant. Otherwise, it hasg
a zero value. Thiz ig a protecti#e meagure to insure that
A exists. If A exists, the rilter solutions obteined do

not require differentistion of any measurement., Thia nﬁtm-

matic sugmentation of PaQﬁﬁ ean be avolded 1f the user

specifies I'y, I'c, and @ such that MaQPS is nonsingulsr
prior to a@gmeuﬁ&timn, Bogh the Elp and A matrices are
written to the problem file, as well as the nev dimensions
(my, ma, m{). For further information regarding the

singular filter probles., aee Ref. k.
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Restyrictions: The following restrictions spply to data input in this
portion of the problem:

1. RT-11 cperating ﬁystem will halt on & fatsl error if
either Tile nama does not conform to its standerd,
or if there is not enough room on the disk to which
to write the date. '

3. The error mesgshge :

: DIMENSIONS OUT OF RANGE FOR i, X(1)
will be printed if & matrix disgonal element is
apecified with an i which excéeds the gpecified
dimensicn.

The error meassge

W

‘ WRONG FORMAT
s printed if a matriz ~lement is unrecoghizable
(e.g., too many comuas).

The following errors or warnings may cecur in the course
af the filter set up:?

1. The foilowing sdvisory information is printed if the
G, Iy, or H matrices do not have full rank:
@ MATRIX DOES NOT HAVE FULL RARK

GM MATRIX DOES NOT HAVE FULL PRAIK*

H MATRIX DOES NOT HAVE FULL RARK
Full rank is sometimes desired for each of these
matrices so these advisories indicate possible
problem ambigu'ties whicn should be considered
bafore proceeding.

2. The following waening is printed if the mutrix'product
I'pQl'a does not have full rank: '
GMRAQDYGM2T HAS BEEN AUGHENTED
indicating that the augmentation constant was used to
give I'pQlS full rank so that it could be inverted.

# - Rank test requires rank ng = ng, or greater.
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. Exampla: .Figure 8 presents the input dialog for this block. Flgure 9
presents aome of the data which ia output to the problem file,
Notice that this problem is singuler and requires recrdering
of the measurements and the states. ‘ , o

FILTER SET-UP -~ BLOCK 3

INPUT PROBLEM FILE NAME ? DXQ:2BY2.BU
OULPUT PROBLEM FILE NAME T DXQ:2BY2.B3
FROBLEM TITLE (20 CHARS) : FILTER SOLUTION
AUGMENTATION CONSTANT : 0,01

NON-ZERO DIAGONAL Q ELEMENTS

2,12.0

3201
2 |
NON-ZERO DIAGONAL R ELEMENTS :

2,k

o 0

Figure 8. Input to Block 3




MEASUREMENT PARTITION : M1
NUMBER OF FILTER STATES :

S ew S S s G P Pob Srn den Pam Pen

2

1M2=e )

MIP = )}

Q MATRIX DIAGONAL, FILTER

1

. o 1l
g.0898 - Wal
2

‘ 3
0.182E~J1 WXL
4

2,099 WX2

. S Suv G G Pun U Sun P Sm P S

t
N e

F11 MATRIX
1
EN7

! ¢

1

1 -3.00 ! E67

! §

F21 MATRIX
1
E@7

! l.00

Len Sun Sud
N
o

- -

-

R MATRIX-DIAGQNAL,.FILTER

1
[ |
! 1
1 ‘ 12
! 0.000 } 201
! !
F12 MATRIX
1
Z01
H . | )
! -2.00 1 EQ7
! !
{ P22 MATRIX
1
Z01
I [ |
t 0.088 t Zm
! ol

- BULER LAGRANGE SYS MATRIX, FILTER

1
EQ7

-3'0 08

"1@00

G s G Jev 3> Sem

2
E07

-12.0

3.co

B

Figure 9. Output from Block 3; Filter Zolution Set-Up
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Purpose:

Input:

Qutput:

BECTION V
FILTER GAINS, ESTTMATION ERROR ~— BLOCK 4

This routine uses an eigenvector decomposition method to
solve the algebraic Rlccatl eqdation ugling the Fuler-lagrange
system matrix compubed in Block 3. This results in closed
loop eigenvalues and eigenvectors and Riccati‘equation
solutions from which the filter gains can be computed. Also
computed are the rms vector and correiation matrix for the

state estimation errox. .

The input to this block consists of the input problem file
title and the output problem file title - both entries are
prompted by the software. ' '

The filter solution is obtained via eigenvector decomposi-
tion using the QR algorithm (see Ref. 5). Open-loop plant
eigenvalues and closed loop eigervalues and eigenvectors
are computed and written to the problem file (eigenvectors)
are normalized). The Riccati matirix, Px, is computed and
from this the filtér gains are computed:

~1
Kyp = BfR
K = (BFhy + QTR
The X;¢ gains operate on the noisy measurements, while the
K12 gains operate on the noise~free measurements in gener&t~
ing estimetes of the plant states. Figure 10 shews the

form of the filter solution in terms of Kyy, Kyp, and the
partitions of the plant matrices. Finally, the equation

Gi = J(T“iP.)(T.’r)ii

is used to compute the rms estimation error distributed

~across the original states — the corresponding correlation

DY
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(I,QI% Full Rank}

u
™ Gi-Ki2 G2 . e
Ky = PHyR,
) & [ » ¢ 2~1
Zy
3 — K
y
==t 1 /s
A [Fu - Ki2 For = Ky Hir] Kz
+ Pz ~KigFao- Ky Hpz .
' Fu-KizFai-Ky Hyy =
22

Tigure 10. Filter-Observer Structure




Restriétionsi

matrix is also computed. The Riccati matrix, filﬁef gainsg,
rms vector, and correlation matrix are all written to the
problem flle.

On input & fatal error will be trapped by the RT-11 operating
system if the filter names specified are not in accordance
ﬁith the standard, or if there 18 not enough free space on
the disk to write the output problem file,- Dufing the eigen-
vector decomposition and subsequent computations, the follow-

ing errors can occur:

1. The error message
ERROR COMPUTING CLOSED IOOP EIGENSYSTEM
will be printed and execution halted if the eigensystem

subroutine failed to converge on s given eigenvalue.

2. The warning
REAL PART OF C.L. EIGEHVALUE = 0.0
will be printed if the real part of & closed-loop eigen-
Value»is identically zero. If this occufs, the selec-
tion of eigenvectors used in eigenvector decomposiiion
will probably not be correct.* !

3., The error message .
ERROR IN EIGENVALUE SELECTION
¥will be printed and execution halted if there are not
mi eigenvalues with positive real parts.*
k. The error message '
ERROR IN EIGEHVECTOR DECCMPOSITION
will be.printed end execution halted if the matrix used
to corpute the Riccati matrix is singular.

* This ig a limitation of the current software rather then a theoretical
limition of the computational method.

26
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Example:

e L

5., The warning : ‘

FILTER RICCATI MATRIX NOT NON-NEGATIVE
willl be printed if any diagonal element of P, 1s less
than zero. That element will be set to zero (as well
as the intersecting row and cc’umn) eclements and execu-

" tion resumed. '

Figure 11 presents the input. u.alog for this block; Fig. 12
conteins some of the matrices which are computed. ““.te that
the closed loop filter cigenvalues will uppear as a closed

loop roots in the'final closed loop system transfer functions.

FILTER GAINS, ESTIMATION ERROR -—— BLOCK i
INPUT PROBLEM FILE NAME ? DX0:2BY2.B3

QUTPUT PROBLEM FILE NAME ? DX0:2RY2.Bk

| Figure 11. Input for Block k
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!
§
{

5

K11 GAIN MATRIX, FILTER

CLOSED LOOP EIGENVALUES, FILTER
1

Eigenvalues are in polar form
with argument in degrees

H
34.8 [}
180. § EQ7

[T IR BV

K12 GAIN MATRIX, FILTER

1 1
202 Z01
- - - EXX denotes a
t 1 . | » 101 filter state
80.793E-01! EB7 31,7 ) EQY variable
! { §
R4S STATE EST ERROR, FILTER
1
! t 1
! 9,000 ! X066
$ !
$ ¢ 2
t 0.563 § %07
' v !
Figure 12. Outprc from Block 4; Singular Filter Solution




BECTION VI
REGULATOR GAINS ~— BIOCK 5

Purpore: This block accepts user input of the Qp and Ry non~zero
A diagonal elements and uses this information and informa-
tion computed in Block 1 to solve the regulator problem
Note that solution of the regulator prcblem is in no vay
dependent upon the filter solution. The regulator proolem,
like the filter problem, is solved via eigenvector

decomposition.

Input: ~ The input to this routine is analogous to Block % and is

prompted by the software. It includes . 5'
1. Input problem file name. : v B
é. Output problem file name.

3.' Title for regulator solution, 20 characters.

. 4, The non-zero diagonal elements of the Qg matrix, in
the format ' '
iy Qg(1) (nyT)
where i is the row and column integer of the real
elemant Qp(i). The end of the Qg input is signaled
by an integer zero. ’ '

} : 5. The non-zero diégonal elements of the Rp matrix, in _
ORIGINAL pAGE 15 the forumat o ’ | 0
. OF POOR QUALITY , o ' :
. 1, RR(l) <n11)
where 1 is the row and column integer of the real
element Ry(i). The end of the Ry input is eignaled

by the integer zero.

Output: The first step in computing the regulator gains is to form
' . the Euler~-Iagrenge system matrix, as follows:

29




Restrictions:

e S A L e e e e

F* H*QgH
Elg = _
GRR'G' T

Using this matrix, the open loop eigenvalues, closed loop

" eigenvalues, and normalized eigenvectors are compubed.

All are written to the output problem‘file, slong with the

Qs Rp, &nd ELp matriced. The closed loop eigeavectors
are used to compute the Riccati matrix via eigenveétor
decomposition. The Riccati matrix, 5, is used in turn to
compute the regulator gains: o '

¢ = Ryle's

The S and ¢ matrices are written to the output problem file.

‘The following errors will be signaled if found in the dinput -

data:

1. RT-11 operating system will halt execution with a fatal
error if the problem file names are not input in accord-
ance with the proper file name specification, or if

. there is not enough contiguous free space on the disk
to accommodate the output file. ‘

2. The error message
- DIMENSIONS OUT OF RANGE FCR i, X(i)
will be printed if i exceeds the specified dimension
of X.

3. The error message
WRONG FORMAT
will be printed if the matrix entry is unrecognizable
[e.g., decimal point missing from X(i)].

The following errors may be flagged durihg eigenvector

.decomposition and regulator gain computation:

50




Example:

1. The error message .
RRD DOES NOT HAVE FULL RANK
will be printed and execution halted if any diagonal

element of RR is zero.

2. . The error message
_ ERROR COMPUTING CLOSED LOCP EIGENSYSTEM
will be printed and execttion halted if the eigensystem

subroutine failed to converse on..a given eigenvalue.

%. The warning

REAL PART OF C.L. EIGENVALUE = 0.0
will be printed if the real part of a closed loop eigen-
value is identically zero. If this occurs, the selection
of eigenvectors used in eigenvector decomposition will

probably not be correct.*

4. The error message
ERROR IN EIGENVALUE ‘SELECTION
will be printed and execution halted if there are not

nyy eigenvalues with positive real parts.¥

5. The error message
ERROR IN EIGENVECTOR DECOMPOSITION
will be printed and execution halted if the matrix used

to compute the Riccati matrix is singular.

Figure 13 is the computer dialog for Block 5; Fig. 1% is a
sample of the outpvt from this routine. Notice that the
closed loop eigenvalues from the regulafor solution are

closed loop roots of the overall system.

% This characteristic of the software currently denies the possibility
of designing optimal regulators having one or more closed loop eigen-
values having zero or negative real part. This software characteris-
tic can be modified to accommodate these cases, as this limitation is

“not a theorctical one.

A
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REGULATOR GAINS - BLOCK 5

. | INPUT PROBLEM FILE HAME ? DXO:2BY2,Blh

OUTPUT PROBLEM FILE NAME ? DXO:2BY2.B5
PROBLEY TITLE (20 CEARS) : REGULATOR SOLUTION
'ON-ZERO DIAGONAL QR ELEMENTS:

05 .

Q

NON-ZERO DIAGONAL RR ELEMENTS :

1,. 14286

2,.25

ey

Figure 13. Inpu. “or Block 5

Q MA.RIX DIAGONAL, REGULATOR R MATRIX DIAGONAL, REGULATOR
1 : - 1
! ¢t 1 ¢ 11
¢ 0.000 ! Zo1 ! g.143 rua
] ! ! . !
! Sy 2 ! o2
! 5.¢3 1 202 f 0.250 tup2
1 ]
! t : !

 CLOSED LOOP EIGENVALUSS, REGULATCR REGULATOR GAIN MATY X

1 - 1 2 '

X866 xe7 -

! ! ! 11
! 3.8 1 1 11,75 -3.875 1 ugl
§ 180, ! XC6 ! B ' !
! ! ! 12
! 1 ! -3.530 2.25 1 up2
t 4.8t 2 ! ' !
1. 180, ! X097 ' - -
! ' :

Figure 14, oOutput from Bloclk 5; Regulator Solution
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Purposge:

Input:

Qutput:

'SECTION VII
SENSITIVITY = BLOCK 6

" This routine computes the normalized sensitivity of the

closed loop regulator eigenvalues to changes in the F, G,

and C matrices. Such sensitivity calculations ran be used

to identify the important elements of a given gain matrix

or paramcters in the plant matrices to which the controller
design is highly sensitive. The normalized sensitivity can
be cunsidered a measure of the fractional eigenvalue shift
per unit fracticnal change in a matrix element. For further
treatment of this topic, see Ref., 6. Execution of this block

must be preceded by execution of Block 5.

Input to this block consists of three elements: the input

‘problem file name, the output problem file name, and the

20 character title to be associated with this portion of

the problem.

Mathematically, the following normalized sensitivities are
computed fcr each distinct eigenvalue and ctored in the

output probhlem file:

- ¥ .
Ny aFj‘k ik
aij - )\i
al 9_):..1_. GJ'K
Gk 2

oY
A “Loogk
BAi - ac,'jk
aCjk A
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Regtricticnas

Example:

where c , v(?) t¢ normalized of ()
" Ay da the ith eigenvalue
Xy (where X = ¥, G, or C) i3 the
eleaent of X in the jth row,
kth column '
Thug, for eoch eligonvalue three mulrices oare éomputed;
each matrix containg complex numbers which indicate the
normatised sensitivity'of tho barticular sigenvalue to
the corresponding element in the original gain matrix.
Small numbers in the sensitivity matrix indicete insengi«
tivity of the appropriate regulatof eigenvalue (and thus,
the appropriate closed loop root) to the element in the
correaponding matrix. All sensitivity matricos are written
to the output problem'file.

RT-% operauving sys a will halt with a fatal oerrov if the
wroblem file names arerincorrectly specifiea, ov if cont iguous
disk space 16 not evallable for the output file.

The error mMossage ,

ERROR INVERTING EIGENVECTOR MATRIX
will be ;riﬂted and execution halted 1f the eigenvector
matrix is aingularQ

Figure 15 is the irput dialog for this block. Figure 16
presents illustrative gensitivity matrices for the example
problem,

SENSITIVITY ~ BLOCK 6
INIUT PROBIEM FILE NAME 2 DXQ:2BY2.B%
OQUTPUT PROBLEHM FILE NAME 1 D¥O:2BY2.B6

PROBLEM TITLE (29 CilARS) : SENSITIVITY

" s

Figure 15. Input for Block 6




P

e 4 S N P e S e

)

NORMALIZED F MATRIX SENSITIVITY TO EIGENVALUE ~4.30

1 2
o Kes Xa7
b o ! | RERTREE
R A e SA0 - § 1 Sensitivit g
; v R .ty vectors are
b 99.9 Be DOV I Xd6 in rolar form with the
: » : : srgument in degrees
T 1.25 1,25 ! 2 '
1 d.304 184, P OXa$7
! L !

NORMALI?FD G MATRIX SCNS ITIVITY TO EIGENVALUE @ -4,00

B 2
uot U2
!
1.75 @, B30y $ 1
184, 90,9 ! X086
!
!
3. 000 1.25 ! 2
Ju.d . 0.000 Lxer _ ORICINAL PAGE 18
_ o A OF POOR QUALITY
MORMALYZED C MATRIX SENSITIVITY TO EIGENVALUE :  =4.09
1 2
s Xa7
! | '
! 1.3l N, 437 I |
! 10w, 188, ! uel
! !
! , !
!0, B2 0,937 t 2
LI | BRRYOVTY g3 1 uoz
! !

Figure 16. Output for Black 6; Closed-Toop ﬁegulator
: Eigenvalue mcnaxtivxfie"
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Purpose:

Inputs

Output e

BECTION VIII
CONTROLIAR - BIOCK T

This routine combines the filter and the regulator solutions
to compute coefficlent motrices which define the optimal

© controller. Use of this block presumes a filter solutlon;

a regulator solution is optional. . If a regulator solution
is not provided, the regulator gein mstrix, C, is got to

ZerQ.,.

Inputs to this block consist of the iuput problem file nome,
the output problem file name, and 8 20 chsyacter problem
title. ALl inputs sre prompted by the software.

The controller structure is defined by the following equatiors.
F(mj) = Ap(mj, nf) X Flm}) + Bp(mi, ng) X z(ng)

u(n,) = Cp(nur m;) IS b’;(m{) + Dp(ny, nz) X z(n,)

: vhere § = filter states

The coefficlent matrices in the con toller equations are

defined by:
; ot
Ap = | Fyy=KyoPor Ky gty (0K 0G2) T | ,
Bp = Ky (F11"!{12?21“'*(1tﬁi1)1{12*?12"*{121"2;3"*{11“12] T,
_ ‘ 1[0 12
[(Gr":{m(}a)c'l‘ o3 ]]’I‘z
cp = ~c1"] [g]

Dp = ~CT"1{O K‘é}Tz
03I




v 2 g

1T

*
s,

Restyrlctions:

_Example:

In‘additiqn, a controller system matxix, Aq, is computed to

~ be used in the closed loop aystém performance analysia,

Block 10:

1
, , F + G[Dp! OJH GCp
Ac(ngp + my, ngp +mp) =

he controller coefficient matrices and the A, matrix are

written to the output problem file.

RT-11 operating ayétem wiil halt with a fatal error if the
input and output problem file nomes are incorrectly aspeci-
fied, or if there is not enough contiguous disk space for

the output problem file.

 Figure 17 is the input dialog for this block; Fig. 18

presents the controller coefficient matrices for the

‘exampla problem.

CONTROLLER ~~= BLOCK T

INPUT FROBLEM FILE NAME ? DXO:2BY2.B6

OUTPUT PROBLEM FILE NAME ? DXQ:2BY2.B]

' PROBLEM TITLE (20 CHARS) : CLOSED LOOP PA

Figure 17. Input for Block T

>




AP MATRIX .. BF WARIX

1 1 2
E07 : z01 702
! v B! b1
| ~64.8 -1 EO7 ' ' { ~0.200E404 §.793E-01% EO7
s ! o ! ! '
CF MATRIX : . .~ DF MATRIX
1 ' S 2
£07 . o 201 - 202
g ! 1 y )
1 0.875 1 uol t 26.0 g.c00 1 oum
! _ {2 ! {2
1 -2.25  tue2 1 -70.9 a.coo 1 uo2
! ! ! ! ’

Figure 18. oOutput for Block 7; Controller
- Coefficient Matrices
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Purpose:

Input:

Qutput:

ORICINATY PAGE 13
OF POOR QUALITY

SECTION IX
CONTROLLER DEFINITION -- BLOCK 8

This routine uses the controller equations generated in
Block 7 to produce a TRFN-compatible file,  Controller

transfer functions can be computed using this file and

the TRFN progrom (Ref. 2).

The inputs to this block consist of the input problem file
neme, the output TRFN file neme, and a 60 character title
for the TRFN file. All are prompted by the software.

The output from this block is & TRFN-compatible file -
for a complete description, -see Ref. 2. The general form
of the controller representation is:

Appxrp = Bppagp

where
L ¥(m)
xpp{myiny) = :
. u(ny)
21 (m1)
ugp(ng) =
. Zg(mg)
, \ (8I~[Fy Ky oFpy Ky gy 1) (~Cp* KyoG2)
A(mytny,mytny) = 1T
ey

. .
B(m1+nu,nz) e

0 D] N
o1

39

Ky ([Pyq=KyoFa=ky 1By DKy ot Py oKy zFao K By o)

oSy £ €7 A A
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Restrictionsﬁ RT-11 operating system will halt withva fetal error if
either file name is specified incorrectly, or if there
is not enough contigucus space on the disk to accommodate
the output TRFN file. | '

Figure 19 is the dialog used on input to this block; Fig. 20

Example:
lists the reswlting TRFN file.
CONTROLLER DEFINITION —- BLOCK 8
INPUT PROBLEM FILE NAME ? ﬁXO:QBYQ.BY
OUTPUT TRIFN FILE NAME ? DX0:2BY2.B8
TREN TITLE (60 CHARS) :
2BY2 EXAMPLE CONTROLLER TRANSFER FUNCTIONS
Figure 19, Input for Block 8
1 1 O.V0000COE+EE8 V.1003330E+9) ©0.3489312E+82 ]
2 1 2.¢8020092E8+408 Q. Q20090C3E+82 -P3,.8749831E+09 a
3 1 3.C002C08000E+2Y . B.0020G00E+03 0. 225G330E+21 ()
1 2 A, 393033E+9d Q. QC033CVYE+BY 0. 3173445E+¢2 &
1 3 Z.00702GEE+0C  F.000@023E+39 -3, 123389¢E+3) ¢
2 2 2. U3dN2PRE+08 A.C000U0CRE+IG 8. L2URCOIE+D) (4]
3 3 J.C09d23CE40D  D.9C28INIE+20  0.1C0I3A0E4+0) 0
2 ' .
1 1 9.0022¢0RE+3Q  d,0C830303E499 B, 79335138031 Y]
1 2 C.2C0222CEHIT  J.000EP00CE+3D -7.1138796E+04 ]
2 2 O.0002000E4+00  D.33002J0E+00 0.26817138+92, | )
3 2 0.80302898+80 0GLOCRE3ZCEE+AY -9, TI9V252E4+02 0
. :
2BY2 EXANAPLE CONTROLLER TRANSFER FUNCTIONS
: 3 . 2 %]
“EQ7 Ugl uw
82 201 .

This output file format is described in Fig. 7.

O e Se ity

Figure 20. Output File Listing for Block 8
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Purpose:

Input:

Output:

SECTION X
CLOSED LOOP SYSTEM DEFINITION — BIOCK 9

. This routine uses the controlled element equation developed

in Block 1 and the controller equstions from Block T to
compute & TRFN«compatiblc file from which closed loop bys£
transfer functions can be obtained. In addition, the Iy -
identity matrix (refer to Fig. 2) cen have some or all of
its diagonal elements zeroed. ‘This has the effect of selec~-
tively opening loops &t the point of measurement. This, in
turn, allows computetion of any desired opened loop tranafer
functions.

The inputs to thls routine consist of the following:
1. The input problem file name.
2. The output TRFN file name.

3. The ny diagonsl elements of Iy. These are all input on
one line, separated by commas. For the closed loop
system, all have & value of 1.0. If opened loop truns—

- fer functions are desived, the elements of the Iy
diagonal corresponding to the opened loops should

have a value of 0.0.
4. The 60 cheracter title for the TRFN file.
All 1nputs are prompted..
The output from this block is @ TRIFN-compatible file — for

s complete description, see Ref. 2. The general form of the
file is: .

b1




- Apprrp = Bppugp

where | : % (e
xpp(ecty gp) = y(my)
y(nyr)
: . "'S(%S)
ty ( nz)
- upp(nygtnytnygtoys) =

ton(nys)
"-'(‘nys)

Applngg + m) + Dyg, Tyc *+ M+ Nyr)

sI — (Fe + GCDFIy;{M) ~GeCy 0
= ~BpTyfly sI~Ap 0

Hyyp o I

, Hy
HTF o Hp

Bm,(nxc +my + Nyp, Nyg * Dz * nyg +'nyS)'
Cq + GeDpIfM  GcPr  Gclpfy  Tc

= - Bplyfy By Bpfy 0
E, 0 0 0
¥l
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Restrictions:

~ Example:

Rlewfatars

_RT-11 operating system wili halt with.a fatal error if either

file name is specified jncorrectly, or if there is not enough
contiguous disk space available for the TRFN file output.

Figure 21 is the dialog used with this block; PFig. 22 listé

the resulting TRIN file generated, -This output file format
is described in Fig. To

CLOSED LOOP SYSTEM DEFINITION — BLOCK 9
INPUT PROBLEM FILE NAME ? DX0:2BY2 .BY
OUTPUT TRFN FILE NAME ? DX:2BY2,B9
TRFN TITLE (60 CHARS):

éBYQ EXAMPLE CLOSED LOOP SYSTEM TRANSFER FUNCTIONS

IM DIAGONAL ELEMENTS (NZ-OF-THEM) ;

1,1,

Figure 21. TInput for Block 9

b3




1 1 2.30039¢a2403 @
o1 2 Q.OR000M0E+I0 J.U00000RE40T -0, 1B9EIZAE+I] 7]
2 1 0.900¢0823¢E+30 O.00NJ2¢3E+30 ©.729232520+4+202 ]
o2 2 J.002353CE+03  0,1904000E431 @, 382AACCE+NL 2
3 1. 9.0030002E+32 G.0908320E+3¢  0.2903338E+04 Vi
3 2 A.CI2IBACE4TY J,C000300VE+3I -83,7933613E~31 2
. 4 1 3.20000605+80 2.08¢893003E+38 ~0,.1293020E+0) ¢ 9]
S 2 C.OU2930CE4+3G O,8039002E+00 ~-3.1092322E+31) - Y
1 3 D.0000C23E420 ¢, 00000540 -3,.8749831E+29 )
2 3 J.CO00830UE+CTY J CAVDDEAE+3E €, 2252330 E401 g
3 3 2,00000028+300 N IRER0CIR+3] @.6483%9@E+ﬂz [
4 4 C.0330000E+30  J.0Z00990E4+07 9. 1228999E4+31 Y]
) 5 ﬁ,ﬂﬂﬂﬁﬂ@ﬂﬂ+ﬂﬂ ﬂaﬂﬁﬂﬂﬁﬁﬂﬁ+ﬁﬂ . 10082000E+31 g
1 Y 2. 003RGC2ER0) JL.CO0DCIBEYOY  9.2601712E492 9
2 1 A,003¢09CE+33 (. 0223020E+280 ~3.,T7898252E+92 J
3 1 C.eY0PC20E+22 O,U0C000COE+¢Y ~0.2993338E+34 2
3 2 J.2000320E430 V.e208000E+ED  9.7933513E-41 b]
1 3 B.0029930E4+83  S.0VZ000TE+EY  3.102099CE+91 ¢
2 4 C.C00093IE+03 9,2300090E+30 J.1022039E+31 /]
2 .

0. 1e02200E+01

~3,2681713E8402

2BY2 EXAMPLE CLOSED LOOP SYSTEM TRAMNSFER FUNCTIONS
5 4 R

XCG X@7 B87 2301 232

Vel vie2 Wil wa2

T AN M e e . e

TR S P

Figure 22.

Output File Listing for Block 9
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Purpose:

Input:

Output:

BECTION XTI
STOCHASTIC FERFORMANCE ANATYSIS -~ BLOCK 10

This routine computes the rms and covariance matrices arising
frem process noise, measurement noise, and the total for both
noise components. These matrices are computed for both the
closed loop system state vector and a vector composed of the

outputs and controls. For the state vector this is accom-

“plished by solving the equation

A(COV) + (COVIA' + @ = O

for the covarience, COV. In addition, the correlation matrix

- for output and controls is- computed. Execution of this block

must be preceded by executioﬁ of Block T.

The input to this block consists of the problem file name for
the input, and the problem file name for the oﬁtput. Both
are prompted by the software.

A steady state covariance routine is used to solve the equation

A(cov) + (COV)A' +Q = O
for COV given A for a stable system. The Ap matrix used here
is computed and output by Block 6:

F + G[DpiOJH GCy

A, =

(BpioJH Ap
The Q, matrix used to compute the process noise contribution
to the covariance matrix is
r .
@ = | [ofrr o]
(B .

The Q, matrix used to compute the measurement noise contri-

bution to the covariance matrix is

ks




At

Restrictions:

o oy
Q = | rpleezTro Byl
Bp .

From these Q's and A, the covariance matrices Covy and COV}

are computed., The total covariance is the sum:

COVpop = COV,, + COVy

The covariance of the output and controls is obtained as
follows:
| By 0O Hy H'Dj
- COVyy = “[COVpor _ '

The rms vectors are computed from the covariance matrices,

All rms vectors and covariance matrices are written to the
output file,

RT-11 operating system will halt with a fatal error if either

file name is not input according to convention, or if disk

" space is not available for the output file.

‘I' B Example:

/.' @i .
b A ARSI s s

Figure 23 presents the input dialog for this block; Fig. 24
contains some rms vectors which are computed for the example
problenm,

STOCHASTIC PERFORMANCE ANALYSIS —— BLOCK 10

INPUT PROBLEM FILE NAME 7. DX0:2BY2.BY

OUTPUT PROBLEM FILE NAME ? DX0:2BY2.B10

Figure 25. Input to Block 10

L6




PROCESS NOISE

RMS, MEASUREMENT NOISE

1

1

R4S,

Yy

N> ™M
[
x

N4 MO umg GBS R e =i 4 W

- D
8
=

EB7

8.72
7.6
279.

- G W Gl WG s Wl O wee

e~ D o™~
<] S
> =

-y Wt e wme W W e -

s
S
A
-

8.497
1.1¢
15.3

b WO Ned Gap Wi S Wl Wb W

‘RS, TOTAL

RMS, OUTPUT+CONTROLS

1

ot

Lo o] NN Lo <« N
© = [
N ™~ =

*ed TPt W Wy Wl g G0 e W WO Wb WP

usl

8.74
27.7
138,
364.

-0 b Gmp = W=t Wb wme W WS e WP =S

ap WO b Wy s @ wo WL =

Figure 24,

output for Block 10
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. . : Purpose:
! ‘ : '
PR “Input:
Qutput:
-
e Restrictions:
¢
e
Examples
S
S
e
t
e
A
i
A3

RECTION XTI
BERVICE ROUTINE

e ,&?W-‘

This roucine sllows the user to acceas the output problem

files end fdrmat the data in a report-ready form.

The user inputs the nsme of theloutput problen file to bae

aecessed, and then the nqmbera identifying the elements in

that file which are to be printed. Table 1 lists the ele-

ments available for printout. Notice that the complete
e+ i3 only applicable when all blocks hove been run,

Otherwise, only an appropriate suboet of the elements can

be located in a given problem file. An index of zero

terminates thy file element requests.

The output of the service routine is a formatted listing
of the desired elements of the problem fLile. '

RT-11 operating system will halt with a fatel error if the

problem file name is Incorrectly epecified.

Figure 25 13 the dislog used to cbtain the flle element

shown in Flg. 24.

122

L
g g o

1o |

PPOBLEM FILE NAME ? DXC:2BY2.B1O

INPUT INDEX OF EACH ELEMENT TO BE LICTED
CHE PER LINE - LAST IDEX SHOULD BE O

Figure 25, Service foutine

bé

Input




"

TABLE 1. INDEX T PROBLEM FILE ELEMENTS

BLOCK o .
THDEX CREATED ELEMENT RCW DIM - COLUMN DIM
; 1 Block 1 “ Title - i
2 Input dimensions - -
3 u mnemonics -t Dy
" W mnemonics 1 Dy
5 Yy wnemonics L Byg
6 v mnemonics. - 1 n,
7 top, mnemonics 1 nyg
8 i mnemonics 1 “z‘ ]
9 ¥ mnemonics 1 nyo :
10 % mnemonics R ' n,
11 Xg mnemonics - 1 N
12 %o mnemonics 1 “x'é
o Ts ks Py
h Fg fys s
A 1% Hg Byg Dyg
16 g e ny
17 Ge Beg My
18 Ce ke fyg
19 Fe e e
20 Hy a, nyo
21 ?M n, nyg
22 Hy “yo e
2 Fo Nyo - nyg
2 F X7 Dp
25 G Ny ny
26 . Nyep Dy
et H iy LNy
28 Hg Ay ' Dy
# By nyp g
30 ? Ea R Nys
b9

DRIGINAL PAGE IS
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A
PS |
L TABLE 1 (Continued) / v o ‘
BLOCK , )
INDEX CREATED ELEMENT " RCOW DIM COLUMN DIM
31 Block 1 E; ' . Ty nyg .
32 Block 3 v mnemonics (reordered) - 1" n, .
L . 2 mnemonics (reordered) 1 n, .
3 " x mnemonics (reordered) 1 Nym "
35 o T, n,  h
56 o T | Loy Iy
31 , 1 - Nyp Ny
38 | Fi 'my m
39 S Fi2 | my m
Lo ' o - Foy my. . m{
I Fop S mp m
b2 & s ong
43 Go | : mo n,
iy : ' my Ny L
S ks o . m y L
@ 46 | H*T n, P :
b7 Hyd my m;
48 Hyo ny my
b9 Hoo mg mp
20 Q 1 - n,
M R 1 n,
52 Elp 2my omy
5 A » 1 mo
Sh g f{lter dimensions: my, mj, mgv - ——
55  Block b oL | o m
56 : . T m;
57 Wy (Mep, (eigenvector purtition m) - m{ ¢ .
for Acp) C . Tl
%3 P o m; m; , E T
59 K14 m; my
60 ? ' Kyp . m; oy Y

* g = g vector.

X0

. } ’\‘A




‘ o ‘ ' . TABLE 1 (Continued)
| o BLOCK ’ | . A
-INDEX . CREATED BLEMENE RCW DIM COLUMN DIM

g‘_ ~61 - Block % S ' 1 m

‘ 62 ' % i 24 | my .m;

. 63 Block 5 " . Qp 1 | yp

8 I o éh ' - Ry RE ooy

‘ . e ) ) - iy L _ bn o
66 oL, o Ay
67 Aer, : : L | Dy
68 Woy (Mg, (eigenvector partition Nymp Dy

v 5 o ‘ for Acp) . o

. e 69 % D 8 e Tyer

(I o ' a ° By By

i 71 .  Block 6 aM/oF nyq nyr

72 §h/2 R my

% > B)q /BC ny Nyp

f / ™ akp/\I‘ nep yq

L 75 : » _87\2/86 Dyp iy

. % ' 6)\2/6(‘ n, Ny
) ™ . ax3/51- R | Mg

18 : 815/06 Ay n,

. 79 L a)\,s/BC . 1y, o
: 8o bm/BF Dy D
: 81 | axu/aa Nyeq n,

- 82 . ' ?3?\14/50 n, n,p

8 o axﬁF Doy D
Sk Shs/00 By y
85 - - S ny e
86 . . o B a}\(/&l‘ Ny e
87 | 3)‘6/55 . Ry n,
88 Y . /o0 n, L
* o = s vector.
o = correlation matrix. ‘
51




TABLE 1 (Continued)

BLOCK '
INDEX  CREATED ELEMENT ROW DIM  COLUMN_DIM
, _ = <
8 o .
Z Blox t, 6 o 9\)‘7/51’ Dy By
9 931—,/3& Dyp By
9 | dh/aC N e
92 - /T Ty g
9%: | ?,:B/BG Py ny
M | - dg/oc ny Py
95 ' g 9}9/65‘ DyT Dy
96 B&)/BG Ny ny
97 R Shg/o0
: fOrf € N Dy
98 OM o/ OF ey yp
99 dr0/0G Nyp my
100 S : :
Mo/ac iy Dy
0 » M1 /OF P Ry
102 . . - oM /o6 Ny ny,
103 N /3¢ -
. | M1 ! Pyep
c 104 v . 57\1 Q/BF nyp Dyep
© 105 O /3G Ny n,
106 M /3¢ n, B
107  OMz/oF Dyp Ay
108 ’ BM}/BG Ny ny -
110 oM L/OF B By
m aM/36 ep ny
ne ' M 1/oC 0y N
13 AN 5/ OF Ny Nm
¢ OMy 5/06 Nyep By
15 Y M 5/3C _ fy D
116 Block 7 Ap . ing :H
17 Bp : m; n,
118 o n, m
19 ‘ . Dy ’ Dy ng

SR R SR e S (S s ot e

" -




. ‘ ' ' .~ TABLE 1 (Concluded)
- - BLOCK | |
INDEX ~ CRFATED BLEMENT RCW DIM  COLUMN DIM
120 Block 7 A : Dyeptm fyep + mf
121 Block 10 covy | L pmy Dp + my
,- 1z o 1 Dy + 1y
123 : covy Doty Nep + g

12k o, o tep + m)
s ' Cror ety Nep + my
’ 126 Gro : - 1 Nyp + 0y
127 : C:,ru nypny Dyp + 0y
. o S g ~ % - : 1 C Dyp t gy
o e i oy | iy nyp +ny

* €OV = covariance matrix.

3




SECTION XIIL.
CLASSICAL CONTROL FROCEDURES

For the sake of cdmpletenegs, Figs. 26, 27, and 28 are included to present

example closed loop transfer functions (computed using TRFN), frequency
- response plots (computed using USAM?), and transient response plots (computed

using USAMR). Each of these STI-proprietary software packages have public
domain, counterparts. )

O RPN RIS A 8
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‘

s 0y

GO (Y7LIDIETREN

1-Feb~79% 17824

INFUT DATA FILE NAME! 2X2

CASE: 2X2 EXAMFLE CASE CLOSER LOOP SYSTEM TRANSFER FUNCTTQNS’

DENOMINATORS
© 1.,0000

¢ 3.0000 »5 £ 4,0000 Y 34.014 )
K 417,764 > : .

NUMERATOR X046/V01 .

26,017 ;
243804 }  (~4.,6493 )
{=287.94 >

NUMERATOR? - X07/V01

~76.903
(-:69486 ) ' ¢ 206863 b
>

< 132,35

NUMERATOR! EOZ7/V01 .

~2003%.3
£ 99704 Y 2.0034 )
;-4010.9 >

ORIGINAL PACGE 13

NUMERATORS  Z01/v04
24,017

2,%0806

) (~4.4493 )
£=287.96 b ,

NUMIERATORS  Z02/V01
-70.903

(-, 59486 Y 2.6843 )

< 132435 >

#The following shorihand notation 1s uséd to represent transfer:

functions:

» o
K(s + z)(s2 + 20,095 + uﬁ) K(z)tq5 o]

ARV S

(p)to; wpl

2 Q 0
(s + p)(s2 + 20,w,5 + af)
Figure 26. Factored Transfer Functions
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Figure 27.  Fr--ency Respohse:,
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. EO7
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{
=30 | .
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~ Figure-28., Transient Response
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- which comprise'the service routine software are given next. Finally, a

APPENDIX
PROGRAM LISTINGS

This appendix containg éomplete listings for all of the software used
to implement the'optimal control design packagé. The mainline routines
vwhich solve the filter and regulator problems were adapted from the Bach/ '
‘Slater version of OPTSYS (Ref. 1). All of the programs which solve the _
eigenvalue problem were taken from EISPAK (Ref. 7). The generalized matrix
inverse routine is from the CAES optimal control package (Ref. 8). The co-
varisnce equation routine was adapted from Kleinman (Ref. 9). Subroutines

used to solve a set of complex linear equations were taken from Forsythe,
et al. (Ref. 10). '

~Table 2 lists all the subroutines used, where thgy are used, and the
sburce of the code. Table 3 lists all of the RT~11ﬂépecific features
employed in this software, and a description of their functions. Appro--
priate replacements should be found if this software is to be run .ndor
another operating system. Table 4 lists the mnemonics used in the crosse
reference listings.

The mainlihes for each block follow. Listings for the two routines

listing of each subroutine is given.

-t

ORIGINAY pXGE 9
OF POOR QUuALITY

59




. e e BN S B 25 et

TABLE 2. SUBROUTINE LIBRARY

BIOCK USED REF

SUBROUTINE

BALANC 'BLOCOY, BLOCOS, BLOC1O 7
BALBAK BLOCOL, BLOéOﬁ 7

DECOMP BLOCO4, BIOCOS, BIOCO6 10

SOLVE BLOCO4, BLOCOS, BLOCO6 10

EIGRF_; BLOCOY, BLOCOS -
ELMHES BLOCOM, BIOCOS 7

ELTRAN BLOCOk, BLOCOS 7

GMINV BIDCOé, BLOCOT, BLOC10: 8

HR BIOCOK, BLOCOS ' 7

HQR2 ‘ BLOCOL, BLOCOS 7

LEQT2C BLOCO6 —

LINEQI BIOC10 | o

REWR BLOCO3, BLOCOM, BIOCOS = —

BLOCO6, BIOCOT, BLOC1O

i
s
x
i
:
i e = N
v g S L ik 1
° B
e ; D e 88 T
: - yn G
Ay ,. \ B . 4’7
4 P TEae i e - 7
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®
TABLE 3. RT-11 SPECIFIC FEATURES
CALL A%SIGN (Zun, fnamp) ~- assighs the flle name fname to o v %
logical unit number lun, and. :
opens file on first READ :
CALL CIOSE (lun) -~ Writes an end-of-file to the
file name assigned to lun, and 4 ¢
frees lun fur furtber assignment =, :
CALL DAVE (array) - returns correct date as uine
ASC11 characters :
CALL TLME (array) ~- returns correct system time >f
as eight ASC1}] cbaracters . {
¥
CALL TRANSL (1n,out r,p) — replaces character string in . ﬁ
. with character string out after ' ' %
modifying all occurrences of ’ 3
li substring r by substring p
;
o w
:
ﬂ‘
i %"
i 61 i |
| | J

. v \
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 TABLE b,

EX

PA
PR
RC
RW

VI
WR

MIEMONICS USED IN CROSS-REFERENCE LISTINGS

USID IN ARITHMETIC LINE

VARIADLE ASSICNED VALUE

LABEL LOCATION DEFINED

ACCEPY

ABGUMENT LN FUNCTION, SUBROUTINE OR CALL
ASEIGN LABEL NUMBER T0 VARIABLE

BIOCK DATA

BACKSPACE

- OBYTE

CLOsE
CHARACTER
CALL
COMMDN VARTABLE
COMMON NAME
COMPLEX
DATA
DECODE
DEFINE FILE
DMENRION
VBLE PRECISION
i3]
EXDFILE
ERCODE
EQUIVALERCE
EXTZRRAL
ENTHY
HYIZ FUNCTION
COMPLEX FUTCTION
DCURBLE PRIQISION FURCTION
CHARACTEIR FUNCTION
IRTEGER FULCTION
LGICAL FUnCTION
FLm
FORMAT
REAY FUNCTION
FURCTION
G0 v
Ir
INTIGER
IOGICAL
OFEX
PARAMETER
PROGRAM
PRID
READ
READ :
REAL - .
REWIND B :
VIRTUAL

g0 oy
AALd

oy
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g ‘ : C o RT-11 RNDEX VB3 COURCE LISTING 10-AR~T0 12:53:23 PAGE ddW0)
- c BLOCK 1 = TUIS MAINLINE ACCEPTS INPUT- OF THE DIMENSIONS,
e c _ MNEMONICS AND NON-ZERQ ARRAY ELEMENTS FOR ‘THE
C - YFINED" PORTION OF THE CONTROL PROBLEM, IT
N C ASSEMBLES MATRICES NECESSARY FOR USE IN THE
: C FILTER AND REGULATOR BLOCKS DONNSTREAM,
V2 DIAENSICN TITLE(5),FA\AME() .
N / : ~ - C ANEMONIC  ARRAYS N :
~ s 4002  REAL MNJ(5) MNY(15) ,MNYS (5) ,MNV{L5) ,MNTOL (5 ,
/ ’ i : + MINYM (15 MO (L5) ,MNXS (§) ,MNKC(10) ,MNZ (15)
R ¢ INPUT MATRIX ARFAYS o
. S M0A3 DIMENSION G4S(S,15) ,FS (S,5),15(5,5) ,64C(15,15) ,00{18,5),
" ‘ + CC(10,5),FC(10, 18) 114()5, 1), Pu (15, 5) 10 (15,15),
g7 + FO(15,5)
N C - OUTPUT MATRIX ARRAYS
: M4 DIMENSION F(15,15),G(15,5) (GM(15,15) (15, 15) .mz(:m 14),
. + E1(34,5) ,E2(15,5) ,E3(15,5)
c INITIALIZE ARRAYS
© » B RN COPLEX €3
o : AN DATA  G45, FS, 14,G4C, 6C, CC, FC, 114, FM, 1O, 1‘0/1.7 Sa%, yv
27 DATA £,G,GH,H, 1R, EL, E2, E3/1500%3, 0/
c CONSTRUCT MNEMONICS FOR XS,XC AND 2
- : - donen DATA MNXS /X311, 'X22', X031, 'X34",'Xd5/
‘ : - Jadde DNTA MNXC /X360, "Xa71, ' Xa8 Y, 'Xag*, 'X1a",
s - + 'KLLY,TX12Y,0X137, X140, 'R15*
o o c OTHER PATA
L e o : »ﬂu’v}lﬂ DATA IRL, R, CH /1,8, ,(d.,0.)/
R BB DATA XIN, IOUT, IFIN, IFOUT, NDIM], NDIM2,NDTM3/5, 7, ?a,?x,g,m 15/
‘ b S dal2 COMGI/10/ LIN, YOUT, IFIN, IFOUT
i : G GET FILENAME FOR INPUT mw\
Y3013 © WRITE (TOUT, 1)
M4 10 rm&wrmx,'mmu:w mmnrx‘xom - BLOCK 1%,/ ,M,
+ PINPUT DNTA FILE NAME ? ',5)
S 200S READ (1IN, 29} (FNAME(L) ,I=1,4)
ONILG 22 FORMAT (4A4)
- DAY CALL ASSIGN (IFIN, FrAHE) ‘ :
| ; o READ PROBLEM TITLE ORIGINAL PAGE 1§
Ju18 READ(IFIN, 3} (TITLRE(L),I=1,5) 08 2ol GlaLi Y
- QL9 33 FORANT (5A4) - , Hode bAdd K
.- _j C READ DIMENSION AND CHECK ~
Ry i BRI 0 2 READ(IFIN, 43) NXS,NXC,NU, N, 87 ,NYS, NYO
. 1 021 49 FORMAT(7L)
L ; W22 TE(NXS . LE, S, AN NXC L LE, 1ML ANDL MU LE, 5. AD, YL LE( 15
Y | 4 JAND,NZLLE. 15 ANDNYS , LE. 5. AND. NYD, LE. 15
e + JANDLNZONE, ) -
‘g‘a‘_;. : + GO0 %
~k 20024 WRITE (IOUT, 45)
- *‘a S COMN25 45 FORMAT(SX, 'DIMENSIONS TOO LARGE OR 2 IS &%)
h s : Y20 GO TO 1ty
. ; C READ MNEMINICS
. : W27 ¢ CONTINUE
. CARFL] IF(RULNE. ) READ(IFIN, GA) (vNJ{1), 1=, w) 4
T - ONI33 63 FORAT(15(A3, 1X)) :
. [ W3A3), IR (NVONE, ) READCIFIN, 69) (MNW(T), I=), M)
AR} IF(NIS.NE.) REAR(IFIN,GS) (M0ytl), 151, NYS)
‘;IO g ',:)}'
v .k s PR T P S NS SO LU IR - - . ~ e el 8 pea e e e T R A e\ S RO

N L

L
L

e

PR




32335
a3
SUa38
VR

dan4)
42
o344
Jid45
a7
Jov48
23953
J3a51
VLR LK
WS4
A5
LY
Jddse
vedsd
20952
dd53
20055
Mg 5h
WLNIS
Ja349

J3d71

" ‘ 072

V374
o785

RT-11 INDEX V3 SOURCE LISTING

READ(IFIN, 637 (W (1), Iwl,NZ)
IF{NYS.NE.OY READ{IPIN, fd} {MNTOL(I), I=l,NYS)
READ(IFIN,Gd) (s2804(1),1=),N2)
IFNYD e ) READIFING G2} (MAD(1}, T=1,M¥0)

o NEAD THE NON-ZERD ELEMENTS OF THE ARRAYS

73 CALL READYAX (XS, HDIM),GMS, TERR)
IF(TENR.NEL L) GG TO 79

83 CALL REAIMX XS, NS, NDIMI,FS, IERR)
IF(IERR.NE. 1} GO T0 &0

9 CALL READMX (NYS, S, MDIMY, 153, IERR)
IF{IERR.NE, L} GO TO 99

133 CALL REAIMX (4XC, N, NDIM2, 00, TERR)
IF(IERR.NC. 1Y 30 7O Jdd

110 CALL READMX (N30 ,18,NDIM2,GC, TERRY
IF(ICRR,NE. 1} GO TO 114

120 CALL READMX (N¥C,MYS,NDIM2, 00, ISER)
IT(IERR.NEL LY GO TO 120

133 CALL READMX (NXC, W2, NDIMZ, FC, IERR)
IF{IERR.NE. 1} GO 7O 134

143 CALL REAIMX (NZ, %%, NDIM3, 14, IERR)

. IF(IERR.NE, 1} GO T0 149

158  CALL READMX (NZ,37S,NOIM3, FM, IERR)
IF{IERN.NEL 1) GO TO 150

163 CALL READMX (YO, NDIM3, 1D, IERR)
IF(IERRLNE. 1) GO TO 164

170 CALL READAX (NYO, W¥S,NDY 2, FO, IERR)
IP(IERR.NE. 1) GO TO 179

c READ FILENAME FCR OUTPUT FILE
FIAD(IFIN, 28} (PAME(I}, [=1,4)
CRLL ASSIGN (LFOUT, FNAME)

e i T A ORI WO et Ly ;

1E-APR=72 12:58:23 PACE d0&2

N,




' ‘ RT-=11 INDEX V03 SOURCE LISTING , VE-APR=T9 123 503 ?3 PAGE (3933

' , c , ( F5 )
~ ‘ R FORM F = ( ")
‘ P o) _ (0C*s FC)
- B i 1 -~ IP(NXS.EQ.E)} G0 TO 21¢
LY DO 189 I=1,NXS
20079 S DO 187 J=l,NKS
L #3083 183 F(I,0)=F5(I,3)
9a08L TF(NXC, Q. ¥ ORL WS EQ. ) 5O TO 210
2183 DO 233 Tm), NAC
WERLY - LEL4NXS
03385 CODO AN =1, NKS
2096 DUM=3, : : ‘ o
- 99a8% DO 192 K=, NYS . _ - B
- 2088 199 ouw:OUW‘C(z Ry*4s (%,J) ’ : '
o JU08Y 209 F(L,J)=DU4 :
» : BAN0S 210 COUTINUE
: Sav91 o IR (NXCLEQ.8) GO TO 233
L o093 DQ 223 I=1,NXC
23294 IT=T4HIXS
, PGS 00 220 el NXC
) . Ra096 JI=T NS
T : 2397 223 F(II,J])=FC{I,J}
: J2498 23 CONTINUE
c (9)
¢ FORM G = ()
. c (GC )
AR R T 2 s) : m(w EQ.3) GO TO 259
‘ 4 20101 DO 243 I=L,NXC
& ' 0102 - II=T-RIXS
| HEIK! DO 243 J=1,MU
9134 240 G(I1,J)=GC(1,J)
22185 253 CCUTIVUE .
| ¢ (CMS5)
: c FOIM G = ()
¢ ey
: VERE IF(NW.EDQ.O) S0 TO 299
g 10128 IF(NXS.EQ.0) §0 T0 279
: ¥olld DO 263 I=1,MS
: 111 DO 269 J=1, MY
29112 263 - OM(I,J1=Gas (I, )
SU113 274 CONTINUE
: 0114 IF(NXCLEQ. ) GO TO 294
L ' 115 DO 283 Isl,NAC
’ 117 TI=IWXS :
| : 24118 DO 283 J=i, N
20119 283 GM(II,J)=nMC(I,Jd)
L 3 T 20120 29 CONTINUE
o C FORM H = (P45 14y -
. ' T eM2l ©IF(NYS. EQ. 0. OR NS EQL ) GO TO 329
L aNzy NO 31y 1=i,NZ -
K : 13124 DO 31 J=1, N4
W I w125 nUM=t,
o 2124 DO 399 Kal, NS
g g e D127 3 DUMEDUMSTM (T, K)#145 (K,.0)
N
£




RT=11 INDEX V03 SOURCE LISTING
39128 310

129 322
Jo132
Adl3z2
22133
od134
Y9135 33a
¥al35 342
- C
(¥
C
30137
d9)39
UJidé
23141
dala2
vd143 352
Jd144 363
Wl4%
d3147
dd148
ildao
Uo153
21s)

Ma1%2 370

Jd153 389
£9154 39
Ju155%
dI157
158
3159

B0 L AR B

i6s
HI163
Jd164
U165
231646
167 410
JJl68 422

an

¢
169
L3S0t
Wwel72

L WLT73 43

ol 74
Ja174
33177
Y178
ed179 449
J18d 452

21181

H{L,J)=DUM

COUNTINUE

IP(NXC.EQ.¥) GO TC 349
DO 330 I=1,NZ

DO 333 Tl NKC

JISIHXS
H(I,J0)=UM(1,J)
CONTINUE
© (FM*4YS  Rw)
FORM HR = ( )

: (FO™S  HO)
IF(NYS.EQ. 0. OR NS EQ. 3 G0 TO 399
DO 3549 I=l,NZ .

DO 350 J=1,NXS

DuM=d,

DO 350 Kal,NYS
DUMsDUHEM{T, K) PHS (K, J)

UR (I ,J)=DUM

IF(NYO. DD 2) 30 TO 399

DO 38d I=},NY0

IT=I4Z

DO 383 JI=1,NXS

DUM=3,

DO 37 K=}, NYS
DUM=DUA+FO (I, K) *HS (K, J)

HR(IT ,J)=DU4

CONTINUE :

IF(NXC.EQ. 2} GO0 TO 42¢

DO 429 I=1,N2

NC- 433 J=1,NX2

- JI=INKS

HR (T, 03)=HM(1,3)
IFINYO.ED. Q) GO TO 424
DO 419 I=1,NY0
[I=I#N2
RO 41d J=1,RXC
JI=THNXS
HR(IT, 37 )=HO(X,J)
CONTINUE
(FM)

FORM E1l = ( )

(FO)
IF(NYS.EQ.2) GO TO 459
PO 433 I=1,n82
DO 433 J=1,'YS
EL(X,J)=F(1,J}
IF(NYO.LQ.¥) GO TO 45
RO 449 I=1,NY0
TI=T4NZ
DO 443 3=1,NYS
EL(I1,J)=F0O(I,J) .
CONTINUE

FCRM E2 = M
IF(NYS.EQ. 2y GO TO 479

(2%
2

10-APR-T9 12:53:23 PAGE 0004




_RT-11 INDEX VO3 SOURCE LISTING o 10%Aﬁ?*79 12:53: 23 PAGE -2da05

., S 0183 DO 452 I=1,NZ
09184 DO 450 J=1,NYS
; 9185 463 “E2(I,J)=FM(1,J)
P $3184 479 CONTINUE
: c (9)
L C - FORM E3 = ()
C : (cc)
39187 IF(NXS.EQ. 8. CR.NYS . EQ. 2) GO TO ﬁsm
A3189 DO 489 1=1,NXS
190 B ¢ &0 27 P o 5 - — .
191 DO 483 J=1,H¥S ' - ORIGINAL pasy
20192 482 E3(II,J)=CC(I,J) e PAGE
29193 400 CONTINUE A AR
c QUTPUT sngA :
#9194 IDEN=1
00195 WRITE (IFQUT) IDEN,NDI1, (TITLE(I),I=1,5)
09195 IDEN=2
197 “WRITE (IFOUT) IDEN,NXS $NKC U Y N2, NYS, YO
- 30193 IDEN=3 ' -
00199 IF (NULEQ.?) WRITE (IFCUT) IDEN,IRL,RJ
3201 IF(NU.NE, ) WRITE (IFQUT) IDEN,NU, (WJ(I) I=1,MJ)
_, 9293 IDEN=4
- 29224 IF (NN EQ. ) WRITE (IFOUT) IDEN, IRL,R2
2285 IF (304, N, @) WRITE (IFOUT) IDEN,NY, (MNA(I),I=1,Nv)
‘: 3208 TDEN=S
; T 3209 IF(NYS.EQ. 8) WRITE (IFQUT) IDEM, IR1, RO
L 29211 CIF(NYS NE. @) WRITE (IFOUT) YDEN,NYS, (MNYS(I),I=1,NYS)
. w213 IDEN=H
‘ © 09214 WRITE (IFQUT) IDEN,NZ, (MNV(I),I=1,NZ}
. 20215 IDEN=?
! 98216 - IF(NYS.EQ.€) WRITE (LFOUT) IDEN,IRL,R9
99218 IF (NYS.NE. @) WRITE{IFOUT) IDEN,NYS, {MNTOL(I),I=1,NYS)
33229 INEN=S
82221 WRITE (IFCUT) IDEN,NZ, (MNYM(T),I=1,MZ)
i 222 IDEN=9
¢ 20223 IF(NYO.EQ. 8) WRITE (IFQUT) IDEN, IR, R
| 99225 IF (NYO.NE, &) WRITE (IFOUT) xum,‘wo {MNYO (1) , I=1,NYO)
i 20227 IDEN=1d _ _ ‘
20228 WRITE (IFQUT) IDEN,NZ, (MNYM(T),I=1,NZ) \ ¢
99229 IDEN=11
! I3230 IF (NXS.EQ. %) WRITE ([FOUT) IDEN,IR1,RJ
J0232 IF(NXS.NE.8) WRITE(IFOUT) IDEN,NXS, (MNXS(I),I=1,NX5}
9234 IDEN=12
MW235 IF(NXC.EQ.9) WRITE (IFOUT) IDEN, IR),R2 .
- aa237 COIP(NXC.ME,2) WRITE (IFCUT) IDEN,NAC, (MNXC(T),I1=1,NXC)
; 20239 IDEN=13
i 20249 16 (NYS. EQ. 3. CR. NYLEQL 0} WRITE (IFOUT) IDEN, m IR, R
242 IF (NXS. NEo 3, AND, NN NE, )
+ WRITE (IFCUT) IDEN, NXS, MY, ({GMS(I,J), JaJ,Nv) I=1,NXS)
; g3244 . IDEN=14
4 29245 IF (45, EQ. #) WRITE (LFOUT) IDEN, IR, IRL, RS
09247 IE(NX5.NEo 3)
Poq % WRITE(IFOUT) IDEN,NXS,HK3, {(FS(I,3),J=1,NX5),I=1,MX5)
L #9249 IDEN=15
67

A RN s e




RT-11 -INDOX Va3  SOURCE LISTING

20253
Ja252

29254
39255

09257

20259

29252
o262

vd2h4
AJ265
267

99269

2273

39272
0a274

239275

va277

39279
99289
09282

2284
28285
w0287

33289

332943
du292

3294
21295
W20

34297
298

33302
wa3a2

92343

Jd305

337

98328

23309
J¥310

31l -

i312
o313

09315

10-APR=T9 12:50:23 PAGE dda6

I (NYS.EQ. 2. ORL NXS LB 8) WRITE (IFQUT) IDEN, IR1, IR1,RJ
IF (NYS. NE. 0. AND L NUS LHE. ) _
+ WRxTB(Irfmr) IDEN, NYS, NXS, ({15 (I,J) ,J=1,NXS) , I=]1,NYS)
IDEN=15
IF(NXC.EQ. 1. OR MY EQ. &) WRITE (IFQUT) IDEN, IR1,IR1, R
IF(NXC NE . 3 AND . NV REL ) _
+ WRITE (IFOUT) IBEN, NXC, Ny, ({5MC(X,d) ,d=1,N3) , I=1,NXC)
IDEN=17
IF(NXC, EQ. %o CR. MU EQ. 3} WRITE (IFQUT) IDEN, IR}, IR1,Rd
IF(NXC.ME, J.AND MU 1E. d) _
+ WRITE (IFOUT) IDEN,NXC, MU, ({3C(T,J) ,J=1,M) ,1=1,NX2)
IDEN=10
CIF(NYTLEQ. 2. ORNYS . EQ.¢) WRITE(IFQUT) IDEN,IR], IRl Ra
TR (NXCNE . B AND  NYS B W)
+ WRITE (IFCUT) IDFV MNHD VY;,((CF(I,J),J =}, Nyv) I=1 \xr)
IDEN=19
IF(NXCT . B0.3) URITF(irOUP) 102N, IR, TR1,R2
IF (NXC,NE. ) :
+ WRITE (IFOUT) IDEN,NXT,NKZ, ((FC(I,J) ,J=1,NXC), I=1,NXC)

 IDEN=29

IF (NX2.EQ.9) WRITE (IFOUT) IDEN,IRY,IR1,RY
IF (NXC,ME. ) , )

4+ WRITE (IFCUT) IDEN,IZ,NXZ, ( (HA(I,J) ,J=1NXC) , I=1,N2Z)
IDEN=71
IF (NS, EQ. ) WRITE (IFOUT) IDEN,IR1,IR1,R¥
IF(NYS, NE. &)

+ WRITE (IFOUT) IDEN, azpvyo,((fwtr 39 J=1,N¥S) ,I=1,)2)
IDEN=22
IF (NYD. EQ. 3. OR. NXC. E0.8) WRITE (IFQUT) IDEN, IR, IR1, RS

CIFNYOLNEL GAND . NXCLNE 1)

+  WRITE(IFCUT) IDEN,MYO,NXT, ((10(1,3) (J=1,NXC) , I=1,NYO0)
IDEN=23
IF(NYO. EQ. 2. OR NYS . BN, 71} WRITE (IFCUT) IDPN IR1, IRL, P
IF (NYO.NE, J. AND NYS HE. &)
+ WRITE(IFOUT) IDEN, NYO,bHS ((FClI, J),J l.NYS) I1=1,NYQ)
IDEN=24
NXT=NXCHNXS
WRITE (TFOUT) IDEN, NK?,NXT,((F(I J¥J=1, NX’X‘) I=1,NXT)
IDEN=25
IF (NU,EQ.2) WRITE{IFQUT) IDEN, IR}, IR}, R
IF (NU.NE, &)

-4+ WRITE (IFQUT) IDEN,NKT,NU,((G(I,J),J*l,NU),Ial,NX?)

IDEN=2G
IE(NW,EQ.¥) WRITE (IFCUT) IDEN, IRE, IR, Ré
IF(NY. NE, Q) -
+ WRITE (IFQJT) IDLN,NXT,NV,((GH(I,J),J=1,PV),I=1,NXP)
IDEN=27
WRITE (IFOUT) IDEN, NZ,NXT, ((H(I 3 2=1,NKT), 121, NZ)
IDEN=28
NZT=NZANYO
WEITE (IFOUT) IDEN,MZT,NXL, ({IIR(I,Jd)33=1,UXT), I=1, NZNYQ
IDEN=29
IF(NYS.EQ.8) WRITE (IFQUT) IDEN, IR1, IR1, R

IF(NYS.NE.W)

125!




RU-11 TDEX W3 SOURCE LISTING 13-APR=79 12:50:23 PAGE 09307

+ \*}RITE(IFQJ’P) IDEN, NZT, NYS, ((F‘l(I J),Jal NYS) ,I=1,0M2T)

Ma317 IDEN=2
3318 - IF(NY‘? EQ.V) WRITE (IFOUT) IDC‘\J IR1,IRL,RY
3324 IF(NYS,.ME. J)
' + WRITE(IFCUT) IDCN NZ,NY"B,((L?’I.J),J&I NY3), I=1,N2)
23322 IDEN=3]
3323 IF(NYS.EQ. ) WRITE (IFOUT) IDEN, IR1, IRL,RJ
$J325 IF(\YS..\'E J)
: + WRITE(IFOUT) IDEN,NXT N‘!Q,((LB(I J) J=1,NYS), Ial NX’I‘)
29327 DO %39 1=32,138
3328 529 NRITE(II(,U’!‘) I,IR1,IR1 f‘@
C THE END
- 39329 1309 STOP
w9339 FND
69
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RT~11 INDEX V23 CROSS

ASSIGN
cc

Ccd
DUM

391 7CL
Y3l 3nt
JIIISCXK
wWdBh=

33144

El
B2
EJ3
F

L PC

M
FNAME

- FO .

FS
G

GC
CM

G

GMS
H
HM
HO

1R
HS
I

IDEN

TERR

IFIN

- IFOUT

£2334D1

L EdeaDI

J293401
230401
©ddd3DI
©o23301
2N IDI

239301

vadI3DI1
RO RPN
WBIY30I
ZedndDI
RS AN KIN)

geAIIDY

2940401
2099301
2409301
cuddant
C3dA3nI
SILORD
e J4ORD
oB494
29117
23143
©eln4
3185
vd21A4R
wd2400R
o32384K
SU321WR
ZJ194=
J32395R
JN21 790
JB2284R
JI241WR
¢0254=
202584R
SJ281WR
MW294=
wa3NT=
JU31IR
VOJA1AG
CodS3IAG
WAEHSAG
20J 110N
V2D ISRD
sOA11DA
SO 2ITAR
¢2220:4R

dAu75CL
SJ3J4DA
SI3313DA
JodEl=
L3159=
2AEITDA
SSIJTOA
ISR TOA
d3IITDA
DDA
FISADA
wWidloRD
cAJI6DA
o AR00A
JZagTDA
W IdODA
wIJI70A
wI2J6DA
SA3A50A
vadTDA
QAGARDA
SEAIaENA
SaJ30TDA
CEJIDA
Sd18RrRD
SUd74RD
23397,
¥aL1e
<2144
o267
¢3184n0
2A721GR
2A25MR
YI293NR
cd3294R
JILITWR
D2 TAR
CI21MWR
U229=
caZ43WR
AT25R
$d260=
VI2834R
JJ29GAR
333A8WR
¢2321WR
Me421r
ZIU541F
MIIGAHIFP
CAJ 120N
eI ITRD
ed 31204
AT
PA220NR

REFERENCE LISTING lGQAPR~79>12zSﬂ:23 PAGE 00343

YIZH5AG
J328HR
23389
J0152=
ed173=
J3185=
vdl92=
8=
JIJ59AG
2AA65AG
2901 70G
Pad7IAG
WJ44aG
volig=
P3)93AG
d3l12=
G SIAG
JeJ41nG
331 28=
WI62A0
SOVAREAG
2a144=
JIJ4TAG
I 2SRD
wA3J7E00
d3121D0
¢d12200
J3147D0
¥917100
S119¢
JI221WR
L 2534R
DU295WR
2332700
¢A195=
H238=
P22d=
J3231WR
2484z
BI258WR
JI271MR
MI284=
297=
d33d%=
w322=
MIEAAG
IASENG
WWIASAG
MILTAG
ZAI3ERD
200 TONG
P21 24R
Gd231WR

03289

d3125=
J3153
d3179=
39321WR
JA3I264R
d3dR9=
w97
93127
CI374RD
23152
D)
J3321WR
Ji1ad
Jd119=

22119

will2
Jd3135=
29135
Da167
JR153=
V3388
JOM32RD
dId83
23122
wa127
w2148
vd173
J3192
¢d2294R
ea2 53R
Y332 1NR
3284R
JJLOTWR
Ja21¢WR

g221WR

JU223A4R
JA2450R
3280=

SV27T3WR
dA2870R
J32994R
J3311WR
333240 R
SAAASLE
was7IF
wAJAoIrE
¢S ILERD
CEANIRD
Vi 198WR
2140R
Va233R

09192
J39127=

-9d3169R

30997=
JO2730R
P3143
cdPTONG
23179
d82484R

2A25INR
JI3AER
JA25EWR
JE24 3R
JA3089R
JA16d
I208AR
UA16d=
aa127
Z2A34RD
298300
Jvlng .
J9128
de1s2
2817400
“BA109R
P32 28R
2a268HR
v 3SOWR

J3198=

W21 24R
SU222=

03234= .
W02484R
J251WR
va274=

Cd228WR
W3IINR
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SUBROUTINE READMX (IMAX, JMAX, NROW, ARRAY, IERR)

ROUTINE READ MATRIX ELEMENT OF KHB FORM ¢

I,J3,VALUE
CHECKS FOR DIMENSIONS OUT OF RANGE AND FORMS:
: ARRAY (I,J)=VALUE

COMMON/IO/ TIN,IOUT, IFIN, IFOUT
DIMENSION ARRAY (NROW,JYAX)
READ(IFIN, 14, ERR=5J) I,J,VALUE
FORMAT (21,E) :
IF(I.Gr IMAX.OR.ILLT, 3, OR.J.GI. J¥AK. OR.J. LT. ) GO TO 29
IF(T.EQ.J) 50 TO 27
ARRAY (I,3)=VALUE
IERR=Y
RETURN

ERRORS 2 IERR=1 ~ T=3 INDICATING TER4AINATION OF DATA FCOR

THIS MATRIX

IERR=2 - DIMENSIONS OUT OF RANGE
IERR=3 - WRONG FORMAT OM INPUT
TERR=1 '
RETURN
TERR=2 -~
WRITE (IOUT, 42) I J,VALUE
FORWAT(SX,'DI“ENSIONS OUr OF RANGE FOR ',3&,2I (E15.5)
RETURN
TERR=3
WRITE (IOUT, 59)
FORAAT (5X, *WRONG FORMAT')
RETURN
END.

18~APR=79 12:53:23 PAGE ¢d201

Py
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IFIN GI332CM 3I2V4ARD

IFCUT  &)392CH

IIN 370820

IMAX - Q330LIAG MIJJ6IF : . .' S )
IO 220N o oo : ‘ _ S ,

I0UT JOAR2CM PIB1GIR VIA2INR ,

J JRJAARD Z3BAGIF ¢AIld  B¢ILOYR

JMAX GIZEIAG MIII3DT GA2ISIF
NROW J03AIAG W2H3DT
_REACMX  23va15U

VALUE  $3294RD dad1ld  Z20184R

19 ASARD - NS *
20 IABIOCT 2IP13%
343 IQAVIST dI2L5*
_ 49 JZUL0IR OJILT*
59 JEAJARD CIJ19%*
58 _ BA2204R Y3d21%
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BLOCKZ - CONTROLLED ELEMENT ANALYSIS !
_ SETS P A MEN PILE FORCTRARSEER {'LN!“X‘IG‘J ANALNGIS
OF THE COVIROLLED ELIMENT.
MARBION FRAME(S),TITLE(LS)Y
. PROYLEM FILE J2pU» MATRITES
REAL “‘J(J) SIIN(LS) ,‘N‘:‘”‘(%) SHE(IG) M ‘a‘"&(l.)),‘N)‘?"(hH
CDIMENSION GC(18, 15 ), S0, 5) O0 (10, 9) Ik, 1),

WORKING ','Sl’.i\C H »
REAL 9N (4] M1(25)
LNEA

CODNTA 1O, IOUT, IPE T, FPRFR /5,7, 03,21/

DATA K, T8, A2, AL, IPLUS, AL /223,20, ,'+¢, 1./ :
READ PROBLEM PILE RAME, ""‘TL;. ANY “Rﬁ-‘N PILE NAME
WRITE(IOUT, 1Y) ,
FORMAT (LXK, "CONTROLLED fsmfsm PEPINITION - BLOCK 2°,/,
+ IR, P IMPUT PORLEY FILL WAE 2 ', 9)
. Q&L\B(tm,?.s) (FENME (D) Tel )
CALL ASSICN (IDPFIN, FHAME)
WRITE(IONT, 12)
POCAATN, *SUTITUT TREN FILE NARE 2 ', 5)
READ(IIN, 23} (FMAME(L),I»1,4)

© CALL ASSIGN (LTREN, FNAME)
WRITE(IOUE, 14)

PORAMT(2X, YTREN TITIE (50 CIARSY & 9)
READ(TIN, 2¢) (TITLE(L),I=1,15)

. rm*in (15’\‘0)

AFAD THE POLLOJING FRMM THE PRABLEY FILE:
DIMENGIONG  INEN=2 ,
U AEaONICS IDEn=]3
WOHNEANICS IDEN
TG MNEATHICS INEN=D
C¥Y MNE }”“HC" IDER=0 &1
T ANEMONICSE ITHEN=L2
GAC MATRIX  IDEH=1S
(0 AATRIX  IDEN=LT
CC MNIRIX  INEN=1S
FC AATRIX I0FN=1G
I MATRIX  IDEN=22
HO MATRIN  IDEN=22
Fl “AIRIX IDER=29
N 23 Kei, 204
READ(TPFIN, 4 N=15) IDEN ~ .
TF(IDENLED, 1) READ{IPEINY TDEN,NXG KT, N, N N, NS, WY
IF{ITEN BN 2) READ(IPEDNY IDEN, MY, (U(T) , I21, 000
IF{INENLED, 3) READ{IPFTY) IN‘.«,"X,(?4:>‘!\\‘(‘I}',I=l,?\'2<)

ORICINAL PACGE 18
COF POOR QUALITY

‘ IPCIDENGEQ, ) READ(IPUINY TREN, ML (MY (T ) 29, 8K)

TFTEEN. PO ) READ(LPFIN T0CWNK, (MO (1) o T=1, X}
T (1N EOL ©) REAR (P IN) TEER, K, (1) 11, 5X)

[O(INTNL e 11) READ(IPFINY TDEMN, NX, (ANXT (1), 151, NX)
IF(IDEN, B0, 15 READ(IPF ) ':}r‘:\”,“:-v'x,.‘-f‘hi(i:‘-%CiI.J:-JHw” el A
TEOIDEN, 0, V6) READ(IV DY IDEN, 0,007, ((3C(1,3) 7L, Y)Y 17, ™
IE{ITON.ED. 1T7) READ(IPEIND 1 1oeN ’Xf”’f.({ S{I,J) e 1. ?‘f)c “ia‘m
TF (10N, 1O 18) READ(IPEING 155N, 1K, Ny (P (1,03 o271, ), I8,

&
5

o




IFNYS.ED.Y) GO TO 115

“'\
RT-11 INDEX W3  SOURCH LISTING LI-APR=79 13:04:17 DAGE 20202 . ' .
BORTE IF(IDEN,EQ, 19) READ(IPFINY IDEN,NX,NY, ((HM(T,J) ,J=1,NY), I=1,NX)
DKL IF(IDENGEQe 21} READ(IRFIN) 1D%H, NX, MY, ((HO(I,J),J=1,NY),I=],NK) .
AR Y IF (IDER, £Q. 28) READ(IPFIN) IDEN,NX,NY, ((E1(I,J),J=1,5Y), I=1, NX)
dUd49 3 CONTINUE : , _ . ' e
MONSY 35 NY=NZNYD N
GOV WHsW-N X - .,
TS CALL CLOSE(IPFIN) i
¢ ‘ (SI-rc 3y ‘
c FORM LHS = () = (NXI,NXD 00, NY) 3
o : (=Hv 1) - (NY,NNT MY, Y}
¢ ' { -0 ) '
B ERLY TE{NYCLEQ.T) GO T0 65
ALY DO 43 I=), Ny - v
2156 DO 44 J=), NRT I
WIALY Al=d, .
DABL IF(I.FQ.J) Al=l, ’
AR RIS Xe=PC(1,) ' X
AARES] TR (AL FQL L JANDL XL EDLEL) GO TO 42 :
BNB I WRITE (ITREN, 89) 1,J,A2,A1, %, KO
MRRLY I QTP INYS
W65 Almd, "
I0N66 DO S0 fmi, N2
WARLY) [I=T4NXC
VALY DO SJ u=l,N¥ .'
BRI IF{MHA(1,T) E0. ) GO 10 53 : N
AT X=eli4(1,J)
72 WRITE (ITRFY, 82) I1,J,A2,A1,%, %8 P
V73 50 CONTINUE . o
R4 IF(NYDLEQ ) GO 720 55 | N
W76 DO 5 D=0 P
RAR v L LTI HNXTNT N
ST DO G JIsL NN
ONRYA FHO(I,7).EQ. %) GO 10 A8 L
DORL) X==10(I,J)} :
AORLY I WRITE (LTRFN, 29) 13,3, A2,A1, X, K2 ' .
Y83 42 COITINUE !
HA384 55 DO 7Y IelLNY o
005 Il =N v .
3034 7 WRITE(ITREN, &) IX,11,A2,AL,X1,Ke -
AT B FORIAT(21, 32, 1)
b RALT WRITC(ITREN, £3) 10 .
‘ C Ge ¢ GACY (NND,NU O NAS,NYS NKS, M)
C FORM- RIS = ( y = (¢ ' )
c (M g &) {NY, MU Y, NESONY,NY)
MAKL: IFCBCOED.Y) 52 TO 108 :
a0l TF{MU.EQS) G0 TO 95
Jag3 093 =i, s
194 Ny 93 Is1,NX2 .
L3208 IF(SC(I,J).80, %) GO TO O
33097 X=GC(I,J) :
Jaoes WRITE (ITRFM, 83) 1,J,A2,A1, %, K ,
O30 O CONTINUE ’ g
Jl’lﬁ'} 95 CONTINIE ‘
AT ~
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VSR ]
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w118
#0119
23120
Wl2l
I:ﬂ l 2 3
J3124
JJ125
61124
1128
34129
2138
Wi13)

132
o3l 34
135
G134
m:l 37
Jn138
3139
vdidd
w142
vdldld
fl44g
M l4%
vdl49
dwlag
o149
03153
W15l
BV EY
23154
155

Se185

2157
J3159
aring
161

) } 62
I Lk

od1a3

b
1

)}

1

125

Vi)
S

1
115

24

134
1443

1

50

DO L9 (el NxC

DO 1) J=l,NYS
JI=TY

TF(CC(I ) o £Q. ) so TO 143
X=CC(Y,J)

WMRITL(ITRFN 83) I, JJ A2, Al e X K3

CONPINUE
DO 11& I=1,NY

CIr=IeNXT

NG 11d J=1,0YS.

JI=INU

IF(EI(L,J)E0.2.) GO TO 119
X=£1(I,J)

WRITE(TTREN,B823) IT,33,A2,A1,%,Kd
CONTINUE

CONTINUE

IF{NW, Q. O, ORLNMC PR, 3 450 TO 128
D 123 Is), N :
DO 12¢ J=],0

JIRIHNUNYS

IF(CHC(I,J) EQ.&e) GO 10 122
X=GMC(I,J) )
“IRITE (ITRFN, 03) 1,03,A2, Al 2950 A
CQUTINYG

WRITE(ITIEN, RJ) 10 -
COAPOSE COLIMN CCIES

IP(NXCLEQ.) GO T0 149

20 134 I=1,NXC

MN(I)=MNXC(Y)

CONTINUE

DO 153 I=1,NZ

II=INXC

ANCIT)=4NZ (1)

IF(MYO.EQ.) GO TO 170

DO 163 I=1,NY0

TI=IANXCHIZ

MN(IT)=4NYO (L)

CONTINUG

IF(MULEQ.E) GO TO 192

DO 170 I=1,0N

MLy =AnU(T)

CONTINUE

IF(NYS.EQ. ) S0 TO 218

nO 239 I=},NYS

II=T+NY

SHLIT ) =MNYS (1)

CONTINUE '

IP(NWLEQL ) GO TO 21

DO 229 I=l, N9

IInTHNX54Y

AMLTT Y=Y )

WRITE TITLE, MATRIX DIMENSIONS ANT COLUMN CODES

’4RITF(ITRFN,2J) {TITLEAL) ,1=1,15}
Nty :

Gl

13-APR=79 13:84:17 PAGE &0003
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02164
08168

2d145

WIle7

MW1L69

C Il
aoL71
W73
Val74
J2175
Ja175
177
Ba178
WI179
b SRy
wale2
J313%
33124
W LES

JA185

WLe7

PES

7

e

250

273
258

299
¢
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N HIYS #H
WRITE (LTREM, 242} N, M, 19
FORMAT(31)

CIF(GLELLRY GO TO 274
» WRITE (ITRFW, 253) (MM{L), 1=}, 18} IPLYS

FOUeNT(L7A4, A3, 01)

. IP(NJGLEL3R) GO0 TO 25
COWRITE (ITREN, 258} (MN(E) i=1%, 31) IPLUS
WRITE (ITREN, 252) (MN(T} ,I=37,8)

GO ™ 2Bd

WRITE (ImQFh,JKJ} (Mk(l} =19, N}

GO T 288

QRI e ITRFN, 25383 (MN(I) Iﬂl X)
NTINUE

I?(H.Lﬂ.la) GO 10 292

WRITE (LTRFN, 258) (MA{1}, I=1,18) , IPLUS

WRITE (ITREN, 25883 (M4(1}, I=1G,M)

GO T .39

WRITE (ITRFN, 258} (M4(L), I=l W)
THE END

cToR

END

MR

L0094
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10-APR=79 22:413:32 PAGE 9adl

BLOCK 3 = TUE FILTER PROBLEM SET-4p o
THIS ROUTINE SETS UP TE SINGULAR OR NON~SIMGULAR
FILTER PROBLEM USING THE DATA GENERATED BY BLAYK 1.
AND ALCDITIONAL INPUTS €D AND. RD,

DIMENSION FNAME(4) , TTLNEN(S) ,SCALE (15)
IMPUT MATRIX ARRAYS '
DIMENSION D(15),RD(15)
PROBLEY FILE INPUT ATRIX ARRAYS
REAL ¥NV(15) MNZ (15) ,MNXT (15) ,MNXS (5) MNXC (12) :

- DIMENSION F(15,1%),G (15,5) ,G4(15,15) JlI(15,15) ,iRFOR (15, 15)

QUTPUT ARRAYS
DIMENSICN Tl(lS,lS);TZ(lS,lS),AR4(3J,3J)

WORKING ARRAYS : | '
DIMENS TON ARRAY(DJG),IARRAY(9J&),DU%MY(lS,lS),DJMMY2(15,15)
DIMENS ION XINVRT(lS,lS),TZI(15,15))ﬁ(lS,IS),ZHFA(IS),TZ(lS,lS)

EQUIVALENCES o
EQUIVALENCE (ARRAY, TARRAY) , (ARIAY, T1Y, (N WAY, M),

+ : (ARRAY(Z?S),TZ),(PRRAY(ASI),TZI)'
EQUIVALENCE (XINVRT, A, (DUL2Y2, T2)

COmnons :
COMMON/TO/ T2, TOUT
COMICN/NONAME/ NDIM3

INITIALIZE ARRAYS ' - '
DATA FyG,CM, H, QD RD, A, AR, ZETA /71023%3,/
o CTUER PATA _

DATA 1IN, IOUT, IPFIN, IPFOUT /5,7,23,21/
DATA Il,Rﬂ,I?ﬂﬂ,LASTID,NDIMB,NDIWG /1426,930,31,15,33/ .

READ PRCILEM FILE MAMES AND RECULNTOR TITLE

WRITE (IOUT, 10) .
PORMAT (20X, 'FILTER SET-UP ~ BLOCK 3',/,0%,

+ YINPUT PROBLEA FILE NAME 2 L9
READ(TIN, 23) (FNAME(L) , I=1,4) T
CALL ASSIGN (IDPF IN, FNAME)
WRITE (IQUT, 12)
FORMAT (2X, "OUTPUT PROBLEY FILE NAME. ?2 1,8
READ(ITM, 2) (FMAME(L),I=1,4)
CALL ASSIGN (IPFOUT, FNAME)
WRITE (IQUT, 14) - :
FORANT (2%, 'PROBLEM TITLE (20 CHARS)
READ(LIN, 2¢) (TTLNE(I) , T=1,5) °
FORYAYT (SA4) '
WRITE (IOUT, 22)
FORMAT (2X, ' AUSMENTATION CONGTANT %)
READ(ITN,25) ACONST
FOWMAT (7) .
CET THE FOLLONIMG DATA FROW 'S PROGLEY FiLE:

DIMENS TONG IDEN=)

V- MNE4ONICS  IDEN=5

Z MNIZAONICS - IDEN=13

X MNEMONICS  IDEN=11g12

-
-
24

~

F MATRIX IDEN=24
G MATRIX IDEN=2S .
G4 MATRIX IDEN=25
I MATRIX IREN=27

83
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‘ 3931 DO 43 %=1, 202

S 932 READ (IPFIN, END=42) IDEN
20333 IF(ICEN.EQ. 1) READ(IPFIN) IDEN,NXS,NXT,NU, M4, N7, 1S, NYO
W35 IF(IDFNLED.S) READ{IPFIN) IDEN,NX, (MNV(I),I=1,NX)
30037 IF(IDEN.EQ.9) READ(IPFIN) IDEN,NX, (MNZ(I),I=1,NX)
JdN39 IF(INFNLEN. 13) READ(IPFIN) IDEN,NK, (MNXS(I),I=1,X)
20241 IF(IDENLEQ. 11) READ(IPFIN) IDEN,NX, (MUXI(I), I=1,NX)
aAN43 IF(IDEN.EQ.23) READ(IPFIN} IDEN,NX,NY, ((F(I,J),J=1,8),I=1,%X)
J3245 IE(IDAN, £0,24) READ(IPFIN) IDEN,NX,NY, { (5 (L,J) ,J=1,N¢) ,I=1,MX)
347 IF(IDENLEN,25) READ(IPFIM) IDEN,NX, NY, ((GH(I,J) pd=1,¢) , I=1,1X)
30049 IF(IDEN,EQ. 26) READ(IPFINY IDEN,MX, MY, ((11(L,J),J=1,\¢),I=]1,NX)
vadsl 42 COMTINUE . ' .

c READ CD AND RD

$as2 42 WRITE(IOUT,45)
253 45 FORMAT (2%, "MON-ZERO DIAGOVAL () ELEMENTS : ')
20854 52 CALL READAN N, 0D, IERR)
Jia5% IF(IERRLME.1) GO TO S¢
W57 WRITE (IOUT, 55)

- MeA58 5% FORMAT (2X, 'NOWN~-ZERO DIAGO’\IAL R ELEYENTS ¢ ')
359 5 CALL READMX(NZ, 1D, IERR)

Widd5d - IF(IERRLNE. L) G0 TO 59 .
(o} Rr‘)/\D AND WRITE PROBLEM FILE, CO’?E’QSHL‘IG NEW TITLE
JWd52 RC"I\D IPFIN .
JN63 CALL REYR(IPFIN, IPFOUT, TTLMZW, IO, U\STID, MRRAY, TARRAY)
DAY NAT=NKCHIXG
33265 TF(¥X5.EQ.0) G0 TO 64
aolan? DO 582 I=1,8XS
NII68 62 ANAT (1)=MNKS (1)
D il I cY) CONTINUG )
‘ 1079 IF (NXC.ED.8) GO TO 58
T2 B0 &7 L=l NG
20873 TI=LAXS

JAET74 658 MNXT(L1)=wN¥C(TI)
IJA75 A3 CCHTINUE

84
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13-APR=79 92:93:32 PAGE 00223

GEE THAT G, G AND 4 [AVE FULL RANK
Do 7|{) ) l' .
DUAMY (I, J)=G (1,J)

" CALL GMINV(NXT, M, DU¥nY, XIQV?T,VR 0)

IF (R, WELNU) WRITE(IOUT,23)
FORMAT(5X, 'G MATRIX DOES HOT HAVE FULL RANK')

O 99 I=1,NXT

Pq q»‘} J"L’ v'l

CUSMYA(Y, 3)=0(1,J)

CALL GWINV(NXT, Ny, DUMMY, XINURT WR,Q)

TE (MR, LT ME=HNXC) BRITE (IOUT, 183)
FORMAT (53X, 'GM MATRIX DOES NOT HAVE FULL RANK') .
DO 110 I=1,N2

DO 116G J=1,NXT

DUAMY(1,J3)=H(1,J)

- CALL GHIMNV (N2, NXT, DUMMY, XINVRT, MR, 3}

IF(MR.NE.NZ) WRITE (I0UT, 124)

FORMAT (5X, *H MATRIX DOES MOT MAVE FULL RANK')
HERE WE SHOULD TEST FOR THE DLTECTABILITY OF (F W),
BUT WE DON'P DO TUAT. IF (F H) IS NOT DETECTABLE,
THERE WILL BE CLCSED LOOP ROOTS IN ‘THE RIGHT-{IALF PLANE,
IS TIIS A SINGULAR FILTERING PROBLEM?. IF SO,
REORCER RD, H, MNV AND MNZ,

0O 125 I=1,MzZ.

PO 125 J=1,NZ

TZ(I,J)=2,

T2(1,I)=1,

M2P=¢

DO 144 I=1,NZ

TI=N7~I+1

IF(RD(IT)} NE. ) GO TO 149
A2P=2P+]

IF(I.EQ.M2P) 50 TO 148

DUA=RD(II)

ID(IT)=RD(II+1)

RD(TI+1)=DU4

NO 133 J=1,NXT

DUA=H(TT,T)

(LI, 3)=4(II+1,J)

HREOR(IT,J)=H (IT1+1,J)

H(II+1,J)=DUv

HREOR(1I+1,J)=DU4

D0.135 J=1,32

DUM=TZ (TI1,J)

TZ2(1T,J3)=T2(11+1,J)

TZ(IT+1,3)=DUm

DUM=ANV (IT)

YNV (TT)=1NV(TIT+1)

ANV (IT+1)=DuUM

DUM=ANZ (1)

MNZ(II)=MNZ(II+1) .
MNZ(TI+1)=DUM . . ‘ ” '““

COMTINUT
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. 22129 IF (2P, £Q.3) 50 TO 792 ' ‘ s
v C - WRITE MNEMONICS AND TZ TO OUTPUT FROBLEM FILE o (1
22131 - IDEN=LASTID+ . :
50132 . WRITE(IPFOUT) TDEN,NZ, (NV(I),T=1,12)
20133 IDEN=IDEN+1
edl3d ”RITF‘(IPPC’JT) IDEN, MZ (MNZ{T),I=1 \17)
28135 M1=NZ=12P
29135 M2=42D
20137 MIP=NXT-42 » :
C  MAKE Tl THE INENTITY MATRIX
228138 DO 144 I=1,NXT -
20139 DO 144 J=1,NXT
29140 CTL(I,d)=d.
70141 144  TU(I,I)=1.2
¢ SINGULAR FILTERING PROBLEM = REORCER STATE TO CAUSE
o H22 TO HAVE FULL RANK.
00142 © DO 229 NCOL=1,M2p -
Jo143 ] NBCOL-’&'\!X’I‘-NCOL-O-].
- Wd144 NC=NCOL }
20145 DO 146 I=1,420
"vil4h I1I=I+41
23147 D0 146 J=1,NCOL
29148 .mﬂqxwu
32149 =ICOL-J+1
22152 145 uwu ,JC)=H (L1,JB)
20151 NC=NCOL :
2152 CALL GAINV (M2P, MG, DUWMY, XINVRT, MR, 2)
33153 IF(MR.E0.MCOL) 3O TO 232
23165 DO 168 L=),NZ
' Jd1so DUM=I (L, MBCOL)
30157 PO 15 =1, MBCOL-1
w158 ABACK=IBCOL~V+1

d3159 153  M(L,MBACK)=tI(L, MBACK~1)
MI145d 163 (L, 1)=DUA

20161 - DUN="ANXT (NBCOL)

18162 PO 179 L=1,N8COL~1

MI163 LBACK=NBCOL~L+1

M2154 178 MNXT (LBACK) =MNXT (LBACK~1)
- 3165 MNXT (1) =DUMN

Jdl6s DO 193 L=1,MAT

ae167 DU4=T1 (L, NBCCL)

03163 "~ DO 134 M=1,NBCOL~}

3169 MBACK=NBCOL=-4+1

A317d 183 T1(L,MBACK)=T1(L, M}‘\thl)
Ju171 199 T1(L,1)=DuM
#6172 209  CONTINUE

c ' (1 J)
c FORM T2 = ( )
c : (421 122)
30173 210 CONTINUE
20174 DO 215 I=1,NXT
26175 PO 215 J=1,NXT | .
20176 215  T2(I,J)=2. : S {4

30177 IF(MIP.EQ. &) GO TO 245 a e
. Y 84 .
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. L0179 DO 220 I=1,M1P
P €2182 228  T2(I,1)=1.9
o o181 DO 243 I=1,M2P
T 90182 II=T+41
“gol1e3 IK=1+M1P
83184 DO 249 J=1,M1P

- M0185 240 . T2(IK,J)=H(II,J)
L 'd9185 245 DO 253 1=1,M2P

39187 II=I+11

33188 T IK=I+41P

JJ189 DO 252 J=1,M2P

02192 JI=JHIXT-M2P

d2191 258  T2(IK,J7)=H(II,3J) '
o COMERUTE T=T2*T1 AND TT : .

29192 DO 255 I=1,NNT : ' R

d9193 DO 255 J=1,NXT '

0194 DUM=g,

195 DO 253 X=1,NX7

S 03196 253 DUM=DUMHT2(I,K)*T1 (3, K)
20197 255  DUMMY (I,.J)=DUM

23198 nO 257 I=i,NXT
29199 DO 257 J=1,NXT
20203 257 T2(I,J)=DUWMY(I,J)
20201 CALL GMINV (NXT,NXT, DUMMY, T2L , 4R, i7)
3202 DO 258 I=1,M1P
33243 253  CALL TRANSL (MNXT,MNXT, 'E','X")
o 32244 TDEN=IDEN+L ‘
(o 29225 WRETE (IPFOUT) TDEN, NXT, (MNXT (1), I=1,M1P),
‘ +  (4INZ(L),I=l4M1,M1+42)
7 33206 IDEN=IDEN+L .
30297 WRITE (IPFQUT) IDEN,NZ,NZ,((TZ(I,J),J=1,NZ),I=1,NZ)
22208 IDEN=IDEN+
22239 WRITE (IPFOUT) IDEN,NXT,NXT, ((T2(I,J),J=1,NXT) ,I=1,NXT)
22218 IDEN=TDEN+L .
20211 WRITE (IPFOUT) IDEN,NXT,NXT, ((T2I (I,J),J=1,NXT), I=1,NXT)
va212 IF(MIP.EQ. ) GO TO 545
c TRANSFORM F, G, GM:
c F=T2*F*T2[
c G=12*G
c GM=T24GM
29214 DO 278 I=1,NXT
99215 DO 273 J=1,NXT : ;
29216 DUM=J,
vd217 DO 269 K=1,NXT .
20218 263 DUA=DUM4T2 (I, K) *F(K,J) R
#9219 270 DUMMY (I,J)=DU ORIGINAL PAGE 13 - : ,.
23229 DO 299 I=1,NXT _' OF POOR QUALITY , ' :
03221 DC 299 J=1,NXT .
23222 DUM=J,
30223 DO 284 K=1,NXT

0224 283 - DUMSDUWMHDUYMY (I,K)*T2I (X,J)
s 39225 294 F(I,J)=nuM '

- #9226 DO 318 I=l,NXT

A 29227 PO 3143 J=1,M

a7
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20228
Jd229
vd23d
20231
JJ232

39233

wi234
3d235
. 09236
29237
¥d238
23239
dJ2493
Joz2dl
- 29242
©d243

32244
30245
39245

247

20248
Cd249
29252
od251
J¥252
30254
w255
23255
2257
Jd259
oh203
vA261
O YAYA
Ja253
w264
3255
ed256
J9257
#3259
w279
wi271

209272
T eR273
vd275
23276
uh273

333
312

322

332

349

352

41

429

425

428

429

DUA=d,

DO 3¢d K=1,MXT
DUM=DUM+T2 (I, K)*G (K, J)
DUMMY (T ,J)=DUM

DO 327 I=1,NXT

DO 329 J=1,NJ
G(1,J)=DUMMY(I,J)
DO 3443 I=1,NXT

- DO 343 J=1,Nd
. DUM=d,

DO 333 K=1,NXT

PUM=DUM+T2 (I,K)*GM (K, J)

DUMMY (T, J)=DUM :

DO 354 I=1,NXT : ’

DO 353 J=1,NW

GM(T,J)=DUMAY (T,) :
DETERAINE THE RANK OF GM2*QOD*GM2T AND IF RANK IS NOT
‘FULL, AUGMENT,

DO 414 ISQR=1,M2

DO 493 I=1,ISQR

II=I-+11P

DO 493-J=1, ISR

JJI=J 1P

DUM=d, . -

DO 399 K=1,N4

DUM=DUMHGM (IT,K) *CM (JJT, K) *#QD(K)

IF(I.EQ.J) DUMA=DUM+ZETA (L)

DUMMY (I ,J)=DUs

IS=ISOR :

CALL GMINV (IS, IS,DUsY,A, MR, @)

IF (MR.LT.ISOR) ZETA(ISCR)=ACCNST

CONTINUE

DO 425 I=1,M2

1I=I+41p

- DO 425 JI=1,M2

JI=Jmlp

- DUM=3,

DO 4230 K=1,N4

DUM=DI M- rw(II K)*GM{JIT, K)*D (K)
IF(T.EQ.J) DUM=DUM+ZETA(I)
DUNMY (I,J)=DUM

CALL GMINV(M2,M2,DUMMY,A,MR, ?)
1S=d

NO 428 I=1,M2

- IF(ZETA(1}.Gr.4.) IS=l

CONTINUE -
IF(IS.EQ.1) WRITE(IOUT,4?9)
FCR!AT(SK,'GJZ*OD*'ﬂ2T HAS BELN AUJWFJTED’)

A8

13-APR=79 22:93:32 PAGE 90295




{RT-11 INDEX V33 SOURCE LISTING 13-ADR~79 #2:33:32 PAGE 9247

.‘ c " FOR4 UPPER LEFT QUATRANT OF ARM: = ‘ '
; c F11-GM1#QDIGM2T* (GM2#0CMGM2T) T*F21
20279 DO 449 I=1,MiP .
23289 DO 440 J=1,M2
| 0281 JJ=J 1P
39282 DUM=d.
9283 DO 432 K=1,Ny

20284 433  DUM=DUM4SY(I,K)*GH4(JJ,K)*QD (K)
d2285 449  DUMMY (I,J)=DUM

29286 DC 45¢ I=1,M1lP
03287 DO 454 J=1,M2
0283 DUM=.

29289 DO 459 K=1,M2

23293 453  DUM=DUMHDUMMY (I, K)*A(K,J)
29291 463 - DUMMYZ(I,J)=DUM

29292 DO 423 I=1,MiP
3293 DO 433 J=1,M1P
£9294 DUA=,

21295 DO 470 K=1,M2
2205 KK=%+{1P

32297 479  DUM=DUMDUPIY2(T, K)*F('( J)
0298 483 - ARA(I,J)=F(I,J)-DU4 ‘ :
c FORM THE LOYER RIGHT QUADRANT OF ARM, WHICH IS THE NEGATIVE

C TRANSPOSE OF TUE UPPER LEFT CQUADRANT,
29299 DO 49¢ I=1,M1P
29303 DO 493 J=1,M1P
#9301 493  ARM(I+41P,JHMIP)=-AR4(J, I)

C FORM THE LOVER LEFT QUADRANT OF AR:
| c “HIITHRITFHIL = F2LT* (GM2#0DAGM2T) I*F21
.“n-»:z-.az DO 513 I=1,MIP » -

20323 DO 513 J=1,M2

30324 DUM=J.

39335 DO 529 K=1,M2

- 203096 KK=K-+41P |
39387 534 DUM=DUM4F (KK, I)*A(X,J)
33323 513  DUWMY(I,J)=nU™

20339 DO 525 I=1,MIP

20319 I1=1+43P

29311 nO 525 J=1,M1P

30312 © DUM=d,

39313 o 520 K=1,M2

#1314 | XR=K+11P

JJ315 524 ~DU4-DUA+DU%MY(I K)*F(%X,J)
39315 525  ARM(II,J)=-DuM

o317 IF(M1.EQ.¢}) GO TO 545
- e319 DD 5449 I=1,M1P
w329 II=1-1P
Y0321 DO 542 J=1,M1P
39322 pU4=d. .
¥d323 DO 534 K=1,M1

Uo324 539 DUv=DUM-I (K, I)*H (K,J)/RD (K)
B3325 540 ARA(IL,J)=DUMHARM(II,J)

{ c FORM TUE UPPER RIGHT CUADRANT OF ARM:
c ~GM1*ODAGHIT + GUL*ONAGM2T* (GU2#0D KGM2T) TRGM2* D HGMIT
89

i S A PRy P




s e e,

[T-11 INDEX VO3  SOURCE LISTING

¥d325
Ju327 .
23328

545

23229 -

S9333
2351
w33z
323
Jd43134
w335
23334
337
J4338
VK 4]
JA340
23341
U342
wd343
Ja344
0348
G346
ell47
340
Cd3ag
3&35&
Jd351

o352

3353
Udisa
22355
SI355
w357
3359

B RLR
AJ36)
¢d3sl
29362
22353
Ad354
Jd35%
VR EE
IR 387
M RAS
Jd 349
EAREI
03371
o372
Jd373
2J374
JI37%
o336
03377

(%3]
93
L%

853

.:76

N\ UY
=

512
624

O A N
Lt Zu

T S

.

DO S5 Isl,MIP
DO 50 J=i,M2
JI=1401p
g,
XY 554 K=l Ny
DU=DUMH5A (T, K) ¥ L3I, K) 2D (K)
DU?“Y(I,J;—DUd
DO 583 I=1,M1p
e r”J J=i, V?
DU=J
Do 57& W=y M2
DUA=0UMSDIFSMY (T, K)Y#A (K, D)
DU Y2(T, =00
DO 933 I=E'M1p
DO R3S J=,W
UWWW.
593 K=i M2
Kwaﬂkle
DUM=DUHIIMYD (T, K) #G% (KK, T Y %20 (3)
DUMMY (1,3} =0Ud
DD 622 =}, M1k
DO R23 J=1,41p
DUM =3,
DO 51 Kesg, My
DUA=DUMADSOY (T, K *34 (T, K)
DUAMY 2 (1, 21=DUM
DO N4d I=3,M1p
DQ "4 J=i,41P
J=J+41P '
DU st :
e ] ”Bﬁ K=2 M9
DUAsDUA-GA (T K *Ga LT, KIROD(K)
ARSI, 37)=004DUY 2 (1, J)
WRITE THE FOLLONING TC THRE PROBLEM FILE:

F11,512,F21,F22,G1,G2,G41,G42, HREOR, H11,H12,122,00, D, My4

IDEN=TDEN+]

WRITE (IPFOUT) IDEN,MIP,MIP, ((F(I,d),J=1,41P), I=1,M1p)
IDEN=IDENS;,

RITE (IPFQUT) TDEN,MIP,M2, ((F(T ¢ ) pJ=A1P+L, NXT) , I=1,M1P)
IDEN=IDEN+] ‘

WRITS (IPPCT) IDEN,M2,41P, ((F(1,J),J=1,11P) , I-:M1P+1, NXT)

IDEN=IPENS]

WRITE (IPFCUT) IDENgH2,M2,((F(I,J),Jmﬂlp+1,NXf)iIﬂ%lp*l;NXT)

ICEN=IDEN+]

WRITE (IPFCUT) IDEM, MIP, NG, (G ( (X,.0) pJ=1, 00}, I=1 ,M1P)
IDEN=IDENSL :
WRITE(IPIQUT) IDEN,™2,MJ, ((G(I,J),J=1 ¢ NU), I=M1IP+L, NXT)
IDEN=IDEN+L : : '
WRITE (IPFOUT) IDEN SMIP Y, (G, T) ,T=1, 89, I=],M1P)
IDEN=IDEN+L -

SRITE (IPFT) ZDH@,MQ,Nf,((GW(I,J),J&I,M€),I#W1P+1,NXF)
IDEN=IDENS] .

NX= 1479
MY s qiP 2

90

1d-AFR=79 32:93:32 PAGE vene3




;f’ i

NTWll'TNDEX.VJB SOURCE LISTING 19~APR-T9 02:93:32 PAGE . 21349

o378 v WRITE (IPWCUT) 1DEN, NA,VY,((HQLOR(I,J),Jﬂl NY),I=1,NX)
d3379 . IDEN=1DEN+]

W38 CIF(ML Q. WRITE (IPFCUT). IDEN, 11,11, R&

an3g2 IF(M1.NE,. )

: + WRITE (IPFOUT) IDEM,M1,M1P, ((11({I,J) ,J=1,M1P),I=1,M])
Jd384 IDEN=IDEN+]L
w385 IF (1, BQ.0) WRITE (IPEOUT)Y IDEMW, 11,11, R
-o0387 IF(MIME, )
+ WRITE (IPFOUT) IDEN,M1,42, ((H(X,J) ,J=11P+L,NXT), I=1,M))
1389 IDEN=TDEN+],

33399 WRITE (IPPCUT) IDEN,MZ,M ((H(I JY  I=1P 4], NKTY , T=M14] , N2)
e RAs ) R IDEN=1DEN #1

$3392 WRITE (IPFOUT) IDEN, MY, (QD (1), I=1,M)

N 393 INEM=IDEN+]

0394 WRITELIPFOUT) IDEN,Nz,(RD(I),Iml,NZ)

3305 IDEN=TOEN+L

24396 NUMzA 12 %2 . ‘
397 CRTTE (IPFOUT) IDEN, MUM, NUM, ({ARM(] ) ,J=1, 1) , T=1,NUs)
24393 IDES IDEN+L .

23399 - WRITL (IBPFOUT) IDEN,M2,M2, ({N(X,J),J=1,M2),1I=1,M2)
wd4ad IDEN=IDEN+L

J4d1 WRITE(IPFCUT) IDEN,M),M1P,M2,M2P

T I GO TN 93

C FOR R OIDENTICALLY SINGULAR

33403 545 TO 355 K=L,3 :

o434 © IDEN=IDEN+]

G2435 555 WRITE (IPFCUT) IDEN,IL,I1,Rd

U436 IDEN=IDEM4] '

Y3497 WRITE (IPFCQUTY IDEN,M2,42, ((F(I,J),7=1,M2},1=1,42)
03403 -~ IDEN=IDEN+]

W849 TWRITE (TPFQUT) IDEN, I1,I1,R4

wddld IDENM=TDEN+] :

411 NRITE (IPFQUT) IDEN,M2,MJ, ((5(I,J) ,J=1,W),1=1,42)
ondl2 IDEN=IDEN+L . :
WA413 WRITE (IPFOUT) IDEN,IL,I1, B2

J8414 IDEN=IDEM+] _

2315 S OWRITE (IPFOUT) IDEN,M2,MY, ((34(1,3) .I=1,M) ,I=1,42)
416 . DO 059 K=1,3

o417 IDEN=IDEN+L )

2418 569 WRITE(IPPQUT) ILEN,IL, I, RJ

I8419 IDEM=IDRN+L

342 WRITE (IPPCUT) IDEN,M2,M2, ({H(T,J) ,J=1,M2),1=1,42)
YAzl IDEM=TDEMAY

U422 7 WRITC(IPFOUT) IDEN, N, (UD(L) ,I=1,N)

WAQ23 1DEN=IDENSL :

ed424 WRITE (IPFOUTY IDEN,NZ, (RD(LY,I=1,1N2)

Jiazs IDEM=IDEN+L

425 CRITE (IPFCUT) IDEN, I, I1,R3

o427 IDEN=YDEH+1 ,

aa42e WRITE (IPFOUT) IDEN,I1,T1,R3 -

2429 IDER=TDEN+L _

3433 WRITE (IPFCUT) IDEN, 41, MIP, M2,M2P e

OE ROOR QUALITY
al




. ' RT~1L INDEX V33  SOURCE LISTING IC-APR-TG $2:03:32 PAGE Q3013

c NON-GINGULAR FILTER ‘ ’
C ASSEMBLE ARM = ( )
S ¢ , (~HTRIN -~ )

JU432 723 . DO 719 I=1,NXT

U433 DO 710 J=1,MXT

434 718 ARM(I, ) =F{I,J)

23435 DO 733 I=1,NXT

DI04 34 IT=I-NXT oo

Ao4.37 DO 739 J=1,NXT

32438 DUM=a, _

mIA39 DO 720 K=1,1MZ

dW4AT 729 DUM=DUM- (K, T)*H (K,J) /RD (R)
G441 T3¢ ARM(TI,J)=DUM

. 23442 DO 753 I=1,NXT
20443 DO 753 J=1,NXT
NA44 T JIRTHNXT
DALTS DUA=3,

46 N0 749 KR=1,N

3447 T4 DUM=DUM-G (T, K)*S5 (T, K)*D (K)
A48 TS5 ARM(I,07)=0UM

449 DO 7349 I=1,NXT
d0453 . IT=TNXT
A45] NO 764 J=1,NXT
Mi452 JI=THIXT
23453 763 ARW(IL,J0)=-F(J, I)
c WRITE TIHE FOLLOVING TO THE PROBLEM FILE:
‘ ¢ MNEMONTCS, T1, T, TT , F ,G,GM, 11,00, RD AND ARM

ved54 DO 779 I=1,NXT '

: 2455 DG 77 J=1, NXT
@045‘3 DU“’L\TY(I'J)=\50
33457 770 DUMMY(I, T)=1.3
172459 IDEN=LASTIND+]
459 WRITE (IPFCQUT) IDEN,NZ, (MNV(I),I=1,N2)
TA463 IDEN=IDEN+1
WALLYY WRITE (IPFOUT) IDEN,NZ, (MNZ(1),I=1,N2)
Jdas2 IDEN=IDEN+] :
20477 DO 775 T=1,NXT |
J8464 775  CALL TRANSL (MNXT,“NXT,'E','X")

- Jd465 WRITE (IPFCUT) TDEM,NXT, (MNXT (1), T=1, NXT)

JA465 IDEN=IDEN+L : i
Y467 WRITE (IPFOUT) TDEN, NXT,NXT, (((DUAMY (1 ,J) ,J=1,N¥T) , I=1, NXT)
22468 IDEN=IDEN+] : D
w3459 WRITE (IPFOUT) IDEN,NXT,NXT, ({DUAMY (I,J) ,J=1, NXT) P I=1, 80T
JN473 . IDEN=IDEN+1 _ o
D471 WRITE (IPFQUT) IDEN,NXT,NXT, ((DUMMY(I,J) ,J=1, NXT) ,I=1, NXT)
3472 IDEN=IDEN+] : ’
J3473 WRITE (IPFOQUT) TIDEN,NX. NXT, ({(F(I,J) (J=1,NXT) ,I=1, MXT)
dv474 DO 784 I=1,3 o
33475 IDEN=IDEN+L -
CA476 788 WRITE (IPFOUT) IREN,I1,Y1,Ra
477 © IDEN=IDEN+1 :
o478 WRITE (IPFOUT) IDEN,NNT NI, ((G(L,3),3=1,M1),I=1,NXT)
23479 IDEN=IDEN+]1 : :




RT-11 THDEX VI3 SOURCE LISTING

Waga
~MA48k
33482
32483
30184

aRARS:

w0486
ona87
33488
J40e
499
d42491
402
#3493
494
{13495
anaes
o497
¢J493
0499
A SIV
)51
‘29532

vubd3
wohd

2545

20505

18-APR=T9 ¢$2:413:32 PAGE godll

WRITE (IPFOUT) IDEN,I1,T1,1%
" IDEN=[DEN+L B
WRITE (IPFOUT) IDEN,NXP,N#,((GM(I,J),J=1;Nﬂ),Iﬂl,NxT)
IDEM=IDEN+L
WRITE (IPFOUT) IDEN,I},I1,RA
IDEN=IDEN+L
WRITE (LPFOUT) IDEN,NZ,N"r,((n(r,J),J=1,er),Izl,N2)
IDEN=TDEN+] ‘ ,
HWRITE (LPFOUT) IDEV,NZ,NXT,((H(I,J),J=1LNXT),I=1,NZ)
IDEN=IDEN+]
793 WRYITE (IPFOUT) IDEN, 11,I3,Rd

IDEN=IDEN+L
WRITE (IPFOUT) IDEN, I, (0D (L), I=1,NY)
IDEN=IDEN+L ‘
WRITE (IPFOIT) IDEA,NZ, (RD(I) ,I=1,N2)
IDEN=IDEN+L
NUA=2#NXT ,
AYRITE (IPFOUT) IDEM,bMM,NUﬂ,((th(I,J),J=l,bUﬂ),I=1,bMW)
IDEN=IDEN+L
WRITE (IPFOUT) IDEN,I1,1L,R)
. IDEN=IDEN+L
WRITE (IPFOUT) TDEN, N7, NXT (2P ,M2P
C THE END
o33 DO 9 I=IDEN+1, 1372 ;
019 WRITE({IPFOUT) 1,11,T1,Ré ‘ .
1306 GTOP
END

93

-




RT-11
A

ACOHST
ARM

ARRAY

ASSIGN
DUM

rJamy

DUMMY 2
DUMN
F

FNAME
G
G

GMINV
H

HRECR
I

INDEX V33 CROSS REFERENCE LISTING 10-APR~79 32:32:32 PAGE A¢312

2399701
Yo 399:R
YOd29RD
“eRAZODT
JR3974R
: ﬁ:\av] JSDI
wAJ1ECL
volcd=
A3124
A¢126=
J0223=
Ja253=
23285
JASAT=
Ad320=
#3345
J2440=
MWaAeDT
T 182G
WA240)=
JU338=

©AAGTER

MIIADI
Yilfls=
vadPADT
wd3Lls
J4734R
e3AI1DT
ASa3ADT
M411R
CddeanT
03284
284874R
gld79CL
voddaDl
Ia18J
YI308UR
J2IJaDI

. @2J17RD

Y3J4nRD
Pea7500

“dold)

valdl
dR181DC
eAle7
221400
$a231
w2450
263
Yo 29Jd
¢ 337
an32aD0
¥3345
PA302WR

33000EQ D0AL2DA $U255KC W2TIAG wi293  B03FT 0i337

cd3644R

ZI3H5WR

S3258
IIRCED ¢IA12DA ¥B203=
OA434=  JPadl= JJ448=
CAWBED 6 3AG
vdJ22CL
Idiil 99113= 33116
SAl25=  ag127 g3l 50=
JIL87 dd210= 29218=
Ja230=  JA231 Ba237=
JI254 | 3J284=  Jd255=
JA288=  3J299= 3291
J3378 Ja3l2s  J4315=
JAA31=  IF3I32 0335=
I340=  JJ352= 3351
watal Jaaass dNAl7T=
V2d782 JIGTIAG W1ISH=
23107=" JA24) 222J1AG
U243 Aa254=  A2259AG
va3ls 2332= 23337
MRAATNR J3471WR
Q320980 22291= 3J297
J3165
Sol12DA JIA4IRD &3218
JA3GINR £I3524R 2I364NR
SA3LTRD vdRL0AG 2d221RD
G3L12DA MBG4SRD L3378
wad 47 Uoa7TENR
CIILIDA 2aS4CRD dd485
Ja331 ¢4344 9¢35d
SeIBSCL wA93CE wW152CL
JATIDA W3SIRD ¥4d92
edl1565 JUl8o= Ja3lc)=
GI303WR VIA4284R 244y
aJ1ls=. J3117= $2378WR
2O3214D SdV25RD YIZ3ARD
SEN4ERD 92J53RD &3J5TN0
Y78 SII83D0 23285
2319200 ©31a3 NMEATVERRG
SJ145D0 146 w3153
23182 J3183 va185D0
JILOADO 23242 2222200
22218 gi219 2222500
223200 20234 G223500
BA246 #Y2521F 29253
v A289 da27200. Z82731F
gu291 3R29200 3297
33338 . 2939900 24319
23331 ¥a332 va333D0
AAIAEDO W 353 43351
M 36%R

Jd30 L=
Jd453=

vd11l7
J3160

99219

J4230=
Ig268=
¥d294=
J9316
33337=
J3355=
JJ448
JINEENC
du218=
»9259=
Ja345=

J2338=

09225=
C33590R

Cea22AG
234

Jdz29
Ja357

ce201CL
34113
32185
JEABAAR

SOd38RD
239068
¢ 23900
dI132WR
JALTALO
23187
DI 2450R
20224
o239
H12%4
WI27900
93298
wa3ls

20337

- ¥Jd35200

gk

A3316= . 33325=
ABA93WR

d93119= 32121
A8167= 39171
Ae222=  JP224=
341249 Jd249=
¥3269 09232=
W3297= 29298
JA322=  Jd324=
AA338 aN341=
$3367=  JI358

F3a92= - A3I932G
39224 29231=
I2TVAG 9)285=
J8353  27450=

J244  d835l=
33297 . 00298
SIAITAR 24434
d3234=  JI360WR

Sa243= 33251
AI3T7ZYR BI3740UR

$0255CL w227eCL
Jnlla= 2815
gvlcy  2d324
344 C8WR

cJ343RD dA4L2RD

. A3372D0 08473

wJ92 Jon 970
AI134WR 2313800
G3176 8317900
au188° 3219200
SI23TER D20 ONR
Je225 - wd225D0
ga249 9424100
SA254D0 33251
23224 03285
JE290D0 22341
S431900 #2322
J4338 0 2323900
ed 357 0d35%
GA37T2UR SI3T48NR

23359

dgul22=
0d1.94=
23225

JJ28L=
dD284=
Va3d34=
IJ325

32344=
@3438=

2d15d=
99234
J2294

33457=

J1358

#3337
J34£3

JU3TNR

Bo2H5
241 WR

£3116=
22383WR

V3IA4RD
W74
23399
23140
23180
3195
JE211WR
3234
2243
WI2571IF
2328600
JI33200
23324
20344
cd350a4R
GA378WR
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RT-11 INDEX Va3 CROS

. IARRAY

| IDEN

IERR
II

IIN
IK
10
Iour

IPFIN

IPFQUT

IS
ISTR
Il

1900
J

dd383WR
JIALYTER

- 834335

345400
Y 450R
vJ48000
v ANIODI
SAA32RD
YA4ERD
2dd4aCRD
A20894R
JA35TIR
DJ358WR
JI3724R
JI30MR
J24J94R
A LR
H34284R
J451WR
J24T71WR
J24834R
AJ42TR
JI40TMK
rUg54AG
LId73=
dalia
o123

©21ES

J3216
CAA1ICH
vJ183=
P TA N
e 10CH
eAJ8LYR
vt 17DA
edIA4RD
vgJ130A
wd3 7R
¥A394R
vd413YR
w3 43R
OJ4 TR
LE493AR
W255=
fa 24400
Jud14DA
23428WR
dda14DA
wi44RD
dvdgino
¢Ille
J21470

JO 38R
cH418R
dd443
w4546
sWI47LWR
dWG93WR
by P il
JOV331Ir
waA41IlR
SIZ40IF
Bd236=
v3361=
W369=
M379=
V30l =
YaAdd=
A4 1=
¢l419=
La27=
LdEA2=
2472=
WJ3481=
WACI=
$23699=
Cad551IF
JJIN74
24115
val124
|13187=
vd320=
o33 1307
J31E5

Cd313DA
SIVSBWR
WIS 1EAG
CIJA6RD
OBA22AG
¢A3AENR
TI3784R
CI397WR
AJ41L8YR
PI50WR
wdAT84R
wd4954R
JI255AG
324500
JA381WR
Ced47RNR

CIAL3AG

JIJ46RD
uid92
33117
2148

REFERENCE LISTING 12-ATR-79 d2:93:32 PACE #0913

SI3074R
AIA2.340R

T AgAL2D0

wA4n7
JI4T3WR
£A4954R
JAE63A0G
JUA3ARD
dA342RD
G SIRD
IR2E TR
JI3IGTVR
JA3734R
IAA301R
JI3924R
JA4IIWR
AJ41IVR
J?MQ&‘JR
JJ4284R
JA45 SR
JIATIVR
ud4824R
JI491WR
JISIZR
JAASCAG
JIla3=

VI ARG

$Il2s
Av19l
33325
oAl IRD
J2183=

eed19¢R
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20901 SUAROUTINE READMX (IAX, AIRAY, IERR)
c ROUTINE READS MATRIX ELEMENT OF ‘THE FORM:
o . I,VALUE '
o] CUECKS FOR DIMENSIONS QUT OF RANGE AND FORMS:

: C ARRAY (1)=VALUE .

N2 COMMON/T0/ 1IN, IOUT

933 DIMENSION ARRAY (IMAX)

JeIRA READ (1IN, 13, ERR=50) 1,VALUE

odas 1d FCRMAT(L,E)

Joads IF(I.GY.IMAx.m.I,LT.ﬂ) a0 TO 30

I23 IF(1.EQ.d) GO TO 29 .

AG1d ARRAY (1)=VALUE

21l TERR= :

7312 RETURM i ‘ ‘ :
c ERRORS:  IERR=1 - 1=4 INDICATING TERAINATION OF DATA
7 “OR THIS MATRIX
c IERR=2 - DIMENSIONS OUT OF RANGE
c . IERR=3 ~ WRONG FORMAT o INPUT

33313 29 IERR=1

2dv1a - RETURN

22015 38 IERR=2

IgA16 _ WRTTF, (IOUT, 43) T,VALUS

2217 42 FORANT (5K, ' DIMENSTONS oUP OF RANGE FOR v ,34,13,E15.5)

2IL8 RETURM

23319 52 IERR=3

: : o 30a2d " WRITE (ICUT, 59) :
. 3321 64 FORAAT (5K , ' WRONG FCRMAT')
Cga22 RETURN

0423 END

‘ ‘ ' | 100
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’ . ARRAY AS3IING P33T 0Ald= . )
coe { I CAIARD GAGIGTF J2JEBIF JF10 A2 R
S IERR CASIING WIll= 30013= 32915= Jedl9=
’ IIN SB0J2C 2AI34ARD :
IMAX suddIAG J2M3DI BIGISLE
10 CI3I2CN

four 0Od2CM 2301 84R IF22NR

READIX  3033isu ) .

VALUE  @W9J4RD @019 J99169R
bt !

13 SOSHARD 330 5%
22 SIAZNGT (IA13*
3 SO37GT JOg15%
42 2IC18IR A1 T7*
S OSSHARD  JAJ19*
5d JUI2R OII21*
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c BLOCK 4 - FILTER GAINS AAD ESTIMATION ERROR
C s UPILIZES FILTER SET-UP (BLOCK 33 AND PERFORMS
C EIGENVALUE DECOMPOSITION (DR ALGORITIM) TO OBTAIN
C FILTER GAINS. ALSO CO4PUTES BMS AND ZCRRELATION,
Il DIMENSION FHAME (4) , TTLNEW(5)
C PROBLEM FILE INPJP MATRIX ARRAYS
232 . DIMENSION F21(15,15) ,C4(15,15),G42(15,15),11(35,15)
20433 DIMENSION ARI(33,39) ,0D (15) ,RD(15)
c QUTPUT ARRAYS
32304 CCAPLEX EVAL(34),EVFEC (323, 27) W21 (15, 15)
c WORKING ARRAYS :
SIS © DIMENSION ARRAY (900) , TARRAY (832) , DUM4Y (15, 15) ,DUMY2 (15, 35) -
234 DIMENSION A(15,15) ,WK (33, 32) , INT(37) ,SCALE (3¢!) ,WR(32) I (23)
AN%a7 COMPLEX DD,Ci,C(15) ,WA(225) 411 (15,15)
c EQUIVALENCES
9373 SCIIVALSACE (A3M,W1L), (AR (1, 16) ,421)
93339 ECUIVALENCE (EVEC, DUMMY, ARRAY,GM2) , (RVIC (1, 16) ,DUMMY2, TARRAY)
23310 . EQUIVALENCE (WK,WA),(C,SCALE) o
C INITIALIZE ARRAYS
AIJLL DATA F21,G4,H,AR4,PX, 0D, Ro,cmu:,un, {1 /10?**3.
12 DATA INT /30*3/ TILNEY /' et gy vy
39913 DATA FVAL,EVEC /233%(0.,8.)/ '
C OTHER DATA
23314 DATA IIN, IOUT, IPFIN, IPFOUT /5,7,23,21/ '
AZALS DATA 11,R3, IWK, 199, LASTID,ND «13,:@1»«1» /1,04,225,9%,54,.5, 7 .,/
32316 DATN T3 /(Je,40)/
‘ c READ PROBLEM FILD NAMES
vaul7 SRITEA(IOIT, 1)
J3318 19 FORMAT (20X, 'FILTER GAINS, EST ERROR - BLOCK 4',/,2X,
+ "INPUT PROBLEWM FILE WAME ? !',$)
geRla READ(IT4,22) (I'NAME(I),I=1,4)
M2 CALL ASSIGN (IPFIN,FNAME)
JEA21 WRITE (IOUT, 15)
230322 15 FORMAT (2, "OUTTUT PROBLEM FILE NAME 2 ',$)
Jd323 READ(1IN,24) (FNAME(I),I=1,4) '
33324 CALL ASSIGN (IPFOUT, FNAME)
J6i25 23 FORMAT (4A4)
¢ GET THE FOLLOSING FROA THE PROBLEY FILE:
C DIMENSIONS  IDEN=2
C F21 MATRIX IDEN=49
C CM1 VATRIX IDEN=44 .
c GM2 MATRIX IDEN=45 EETIAT B
C HI1 MATRIX IDEW=47 OF o 2y
C D YATRIX  [DFN=54
c RD YMATRIX IDEN=51
C AR MATRIX  IDEN=5?
C . A MATRIX IDEN=S3
C DIHE‘\R‘*IO'\IS IDEN=54
22923 DO 33 “=1,20.
30027 REM‘(IPFD] END=43) IDEN
228 I[-‘(IDEN.F.Q.l) NEAD(IPFINY IDEN, NMXS,MAC,MJ, 8, NZ , NYS, HYD
T 33332 IF(IDEN, EQ. 39} READ(IPFIN) IDEN,NX,NY, ((£21(I,J),J=1,%Y),I= 1,\1)/;
aI32 IF(IDEM.EQ.43) READ(IPFIN) IDEN,NX, WY, ((34(I,J),J=1," rz) 1=1,1X)
4334 IF(IDEN.EQ.44) READ(IPFIN} IDEN,NX,MY, ((G42(I,J) ,J=1,N¢),I=1,HX)
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IF(IDEN.£0,45) READ(IPFINY IDEN, NX, MY, ((H(I,J) ,J=1,M¢), Is1, Mx)
IF(IDEN,EQ. 49) READ(IDFIN) IDEN, NX, (0D (), I=1, N}
IP{IDENLEQ, 53) READ{IPFINY INEN,NX, (ND(1), =], %)
IF(IDEY, EQ.51) READ{IPRINY IDEN, NX, NY, { (FRM(L,0) ,Ju1,1¢), I=1,9%)
IF(IDENLED. 52) READ(IDFTNY IDENGNX, WY, ((ALT,J) o Jml, b)Y, T8), N2)
IF(IDENLEO. 83) READ(IPFINY OGN, M1,M1P, 42,M2p
CONTIMUE :
DO 45 I=1,M2
[ I=14M1P
DO 4% J=1,M¢
GA(TT, 1) =042(1,)

READ AND WRITE PROBLEY FILE
RESIND IDFIN
CALL REER{IPFIM, IPPOUT, TTLMEN, T903, LASTIR, ARRWY .IARRAY)
NTOT-241P
IDCH=LASTID
IP (P, R0 ) GO TO 1880 : ,

COMITE OPEN LODP EISENVALUES AMD VRITE ‘THEN
™0 83 I=1,NIOT :
DI 53 J=1,NTOT
DUAAY (I,J)=AR4(L,J) ,
CALL ..Ic.hrmu-t-w, NIOT, :m:m,d EVAL, EVEC, INT, SCALE,WR, W, WK, TERR) -
IDENSIDEN®Y
WRITE(IPFOUT) IDEN, 'rm‘,(m VLY, I=), NreT)

COAPUTE CLOSED LOOD BIGENVALUES AND EIGENVECTURS
CALL EIGRE(AIS, 2*NTOT, NBI4S, 1, GVAL, EVEC I\‘r,.,.)\u:,.. LWL, TEAR)
IF(IERRLEO. ) 30 TO 793
WRITE (IQUT, 784) . -
FORAAT (5K, 'CRROR COAPUTING CIASED LOCH GIGENGYRTINYY
30 T 150

(Wwil) wiTH FIG"‘NV"“""I‘Q’! CRNESPAMIG
FOWM () TO EIGENVALLES '~'IT!I ms,z TIVE
(W21) REAL PARTS,

J=d

NN BLg Kel, 2WT0T

IF(REAL(EVAL ()Y LT ) GO 1O 010
TE{REAL(EVAL (1)) LEQL W) WRITE (TOUT, 70%)
FORGAT (BX, "TREAL PART CF Co.L. EIGENVALYR = J,.o%)
BEVE %

EVAL(J)=~EVAL (K)

D0 233 I=1,NOT

=TOT+1

"\'11 (1, )=EVeC{Y, %)

W21, TY=EVEC(L,K)

EVEC({I,J)=EVEC(L,R)

IP(T. EQ.00TY G0 T 832

CONTINUS

SRYTE (TOUT, 824)

ornt (J)\ PERROR I FZ"L“'V\UJS‘: CELECTIONYY
GO TO 1%

COapLy "Q[ UTY(}"\! CO‘V“’“;*.-ZA b
CALL '"'l {2 'f"jl' tDIM3,0)
IF(!'RR.LQ.J) S0 25
SRITED(IOUT,C40)

Q‘I‘,'*UI“H IIT C AL, WA, I!RR) _

10%
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RT-11 INDEX V33 SOURCE LISTING L =79 v33!225:24 PAGE 42343

ok

SIS 340 FORAAT(SX, TERROR IN BICENVECTOR DECOAMSITION')
I X GO TO 1549
JoNST 883 SONTINUE
vl a3 DO 843 I=],NDOT
AN L0 85 Jel, N0T :
Saldd 853 BUAMY (L, J)==-REAL(WIL (X,J))
¢ - COAPUT NORMALIZED SIGENVECTORS
RAS B oo 893 I=1,NrOT
odla? GF=d. .
BRI Y SN 1=, NIOT i
cuidd SFF=CP8 (W21 {1 ,.J)}
edlas IF(SFR.UT.GEF)Y GO TO 872
w17 JAAXm
A% TM SFsL
S3139 878 CONTYME
w3ild P21 (1, J4AX)
RAYESN o0 Ay Jml,(\?K'ﬁT
CSIl2 BAY 210, =N21 (1,30
Sdril Y CTNTINUR _
C WRITE CLOSED LOOP BIGENVALUES, MNORMALIZED
C EICZNVECTORS AND TRANGSITION YATRIX
BANST IDON=IDEN+L i
NP WHITE (IPFOUT) TDEN, NIOT, (EVAL(L) , =1, N10T)
valls I0EN=IDON+Y .
RS WRITE (IPFCUTY  IDEN, NTOT,NTOT, ( (W21 (1,0} ,J=1, 00T, I=], H10T)
vilis IDEN=IDEN+]
Salle WRITE (IPFOUN) IDEN, MITUT NUOT, ((DUWY (I,J) ,J=l, N0OTY , I=), WDoT)
c COPUTE FILTER GAINS AND WRITE THEAM:
2 211 = PXMILIT*RI
C K12 = (PXAFILT + SALRQDAGHITY ¥ (GM2*ODRCA21)
EHRA e TR (ML NE, ) GO TO 895
Y122 DEN=IDEN4]
SRi23 WRITE(IPFCUT)Y IDEN,IZ, 1,1 )
wJi24 3 TO S22
utl2% 8295 D 912 I=1,NTOT
wol2s O Sle J=1,41
Y3127 M=),
wJl23 DD 938 K=1,NIOT ’
JE12¢ 940 DU I4-REAL (WL (X, K17, K) /1D ()
Colld g TUAMY (T, J) =004
SI13k IDIN=IDENSL
S22 SRITEIPFOUT)Y IDEM,NIOT ML, ((DUSMMY (T,J) ,J=1,M1), T=1,N10T)
Jol33 928 0 COUTINUR i
BRI TE2.E0, 1. ANDLA(L, 1) LEQL L) GO IO 1aiw
Jd1 35 D0 08¢ I=1, NTOT
w137 DO 982 JI=l, M2
ed128 JI=T4NTOT
o129 M=,
edlad DO 983 K=1,Ny
CodlEL 9%) TUMNRDRGM T, K 2O (I3, RYROD (K)
GiaZ 9% TUMMY (1,0 =04 :
dalal ™D 998 [=1,ND0T
JUi44 0 293 J=1,42
T3 1AS eia=d,




ey

P

%

RT-11 INDEX VO3 SOURCE LISTING

Ja146
Q0147
Udi48

DRATRE

2d15d
Jal5l
#3152
2193
Jil54

W55

JI153
J3157
o154

wlsh

cA10d
J0LAL
w3162
9143

Juibhq

YIS

3167
22108
MW169
217
Jd171
wolr2
Y3173
o174
Y3175
23175
23177
Y3178
oll79

20182
18l

C X912

T34

.85
v .04
V187
w3188
o189
w10l
ga1e2
w193
39194
195
26 195

07
a8

9949

R

1318

(X!

10-APR-T9 92:25:24 PAGE #)924

DO 973 K=1,NTOYT
DU~1“~DU*1-REI\L(%11(I K))*F21 (7,K)
DUMMY2 (T, 3y =DUsDUMMY (T, T)

- DO 1ddge L=l NTOT

N0 10ed JI=1, M2

DUM=3,

PO 933 K=1,M2

DUA=DUMHDUAY2 (1, KY A (K, J)

DUSMY (T, J)=DUM
" IDEN=INEN+]

WRITE (IPFOUT) IDENM, \'m’r,‘ﬂ? ((DUMMY (I,J) ,T=1 ’»m I=l, NTOT)
GO TO 1318

IDEN=IDEN4]

WRITE (IPFOUT) IDEN, 13,11, R3

CET T

LASTID=ILEN

REWIND IPFIN

DO W23 K=1, 209

READ(IPFIN, END=1d3d) IDEN

IF(I,JV‘M ro.’s») READ(IPFIN) IDEN,NX,NY, ((DUwiY2(I,J),J=1,NY}),

10237

C
1333

1375
1083

wdl97

J3193 .

CGQ'I‘INJ"
TRANSFORM P = TI#p#L?
NXT=X
DO XI5 I=1,NXT
DO 3353 J=1,NTOT
DUA=nd,
DN 1348 K=],NTOT
DUM=DUAHDUAY2 (T, K) * (—REAL (W1l (K, )}
DUAAY (T, T)=0UM
20 1373 I=1.NXT
DO 1¢73 J=1,NXT
DU A=,
00 1368 K=1,W[0T
DUW-DU'\HDJ MY (I, K)*DUvvy2 (J K}
Wil(I,J)=CAPLX(~DUY, 2.}
COPUTE RMG AND CORIELATION
1230 I=1,MXT
DUM=-REAL (V1L (T, 1))
IFDUAGEL L) GO 1D 1233
WRITE{IOUT, 197%)
lCRMAT(SX,'FILTFR RICCATI MATRIX NOT NOW-3 QLGK”IV?')
WR (L) =SORT (DU)

: DO 113d I=1,uxr

DO 1100 J=1, N
IF(SR(I) LEQs (e s CRIR(T) LEQLB.) GO TO 309

. DUMMY (T, 0) ==REAL (W11 (1,J)7 /(WR{I)PWREI))

GO TO 1103

DUMMY (T,J) =3,

DUAAY (3, T)=d.

DUAMY (I, I)=1.,

COUTINUE

IDEN=LASTID#1

“RITE (IPFOUT) - IDEN, NXT, (WTL(I) , I=1, WXT)

105




v

RT-11 INDEX V33 SOURCE LISTING 10~APR~79 2:25:24 PACE o2

o5
J31%99 TDEN=IDEN+L
dI2340 ¢ WRITE(IPFQUT) IDEN I\’X’P,MCI‘ ((DU‘WMY(I oJ) o I=1, NKT)Y, I=1, NXT)
C THE END

S3201 1523 N0 1519 I=IDEM4L, 133 .
J¥232 151¢ ""PI'IL(IPFOUT) T, I, 1%, C\J
dA203 2000 STCOP :

0284 END

106




RT-11 INDEX Vi3  CROSsS

A

ARM
ARRAY
ASSICN
C

CARS
CHPLX
c

n
D4

DUy

nUwmy2
EIGRF
EVAL

EVEC
- FNAME
F21
Gt
G2

i

I

IARRAY
ICEN

IERR
I
TIN
INT
our
IPFIN

IpFouT

WK
Il
1949
Jd

IAASADT
083301
wdNe5DY
wod20CL
LURE iehd
w1ld4
Jd179
SIATC
eI ICX
wla7=
o148
Jdl78=
VLIS
vlde=
volf%d=
BN L)
vadn2CL
CONACH
JSli%0R
SITIACK
v 1D T
uda A2t
N a2D1
oded2D1
2024201
SAE1ORD
C2J43RD
333300
J1d4
WEide
W3LAOD0
2317400
3191
cudn Sl
YR PN
dIa35RD
vadanaRD
30114;
H13l=
VI L641IF
CJJGZAG
JJ”SJ“
vV ILADA

vAEADT
A RA

YOI LADA

p'i’l.‘lle\
213D
SALEIRD
oI 14DA
dIL2249R
JUG1IEDA
\‘n‘:\'} l SDI\
FIF1A
e 3IRD

SIJAERD
WIAMBEQ
VASGORG
w2421
cAILIRED

ﬂdﬁlﬁDA
Ja110=
00129=
J155=
rAL70
CIVIUED
33148
31195=
A% B Alole)
SINASCL
2AR120A

VOUASEQ
UAIIORD
Coallba
eI L1DA
vI38980
CAU11DA
S4I23R0D
V3IA5RD
vdadl
gnlle
2J137R
23153
fol78
$a193

SAJA0E0

JRI201R
CRRI30IT
RAVBLLAS
JA1I5YR
IIL224R
vdl5652D
oo h5AG
03052

J3NIRD
VIS120A
CAI17VR
OB YALLS
JHI4IRD
Y 165RD
vt J24N0G
eu 18R
v A81AG
V31234R
VIJISANG
Sd3d33rD

REFERENCE LISTING 12-APR~73 £2:25:24 PAGE J0926

S41341F
Ju3d11DA
VALY

UAJOIAG

aI202VR
dﬂllZ
Uilla
a1l 83=
M1 81=
A
$11154=
JE2MR
I*148=

VASS2AG

JiJ130A
Cod2J0G
vIAJIRD
GAAI3RD
v d35RD
vde37RD
COU3IRD
CRa4ON0
w82

wall2

313400
udll 54

33179

4d104

Wl 54AG
COR2CRD
COd I
LoD
cdllAe=
JI166=
G2187=
COIASIF

VEA22RD
vert21WR

v a27RD
vJA43RD

Y DETANS
VIl 5%4R

Yd15SWR

i 35RD

33153
COJA3RD

23130=
Jvil164
Ja1e21r
JAA52AG
t‘: Jl S(T'."R

w153
od ) 4R

SIIA2AG
SI823RD
23147
a5 2=
ods2
26129
GOU3DRD
w3354
enal3
wIll18WR
vl 14l
dI15%4R
IN18ID0
d0195

JJJ3CIE
CSIIBIE
e danIF
JILL R
J2155R

JR1OSWR’

ZIIOLAC

DEASSAG
S2IREAR
EBI29RD
23 245RD

M ANANR

I198WR
o280 24R

LdI37RD

QGJGI

Jalals
ddl 7=
vJ166

¢3ldd=
23173=

2316580
éﬂJSSAG

SII550C

CIV24AG

J2141

JOI35RD
29952
od)f4
e l179R
Jal142
AJ1GERD
¢3iel
o 1989R

eI3IRD
GIE3CRD
JIIATRD
¢dil8=
23152=
Jd199=
MAGO2IF

o IQLAG
VIATHNR
cJJ3IRD
S334TRE

Sd115YR
JJ 2R

343D

107

dIE55AG

G142
JA170=

JAL1MR
JI178

"I172

CZIATIIF

S,

JII37TRD
UAI5SD0
edn2eD0
LU1iGWR
WI14A3N0
il 680

J2186

M2ETHR

CeA321IF
SO
S5 0=

dA11wR
JILECNR
JA2OIR

e IA5WR
U3I3ND

A2y

JALIIR
Cd2024R

el JASRD

ORIGINAL PAGE IS
OF POOR QUALITY

JI145=
w173

Wl3d=
J21901=

3178
JOETSIF

JA383

Cud3Rb
JII5L
OV
WIL2S00
S0147
172
10700
2426100

333330
edI41IRD
J3053=
vJ122=
AU
2323100

VINIAER
CIA3SND
2V H4AG

we 1194

Jdld 7=

IAWIES

d21324R
J3193=

I8 79=

33384 =

JIN41ND
I 4R
J3181R0
odl2¢
¢3148
J3173
YI1EOIR

SA20MIR

J034IF
CBIA2IF
JAI6EER
IN1239R
JA1H3RD

W 184WR
wILGIRY

Je123WR

3452




RT-11

JJ
JMAK

L
LASTID
LEQrae
Ml

Mip
M2
M2P
NDTM3
NDIYG
NTOT

NU
N
NX

CNXC

NXS
HNXT

NY
)

RYS

NZ
PX
)
RD
REAL
RENR

“Ré

SCALE
SF

SFP
5_7T
TILNE
W

WK

R
wll

W21

INDEX VU3  CROSS

AFD0
JOISS5IF
JAL1I7WR
walaz
SA165RD
¢31891pP
eil30=
wlld 7=
JJS2MN0
Vvd129D0
JU162D0
eddil=
CALEDA
YI9ICL
J2JATRD
SogATRD
WeATRD
CCIATRD
3IJLEDA
WAILO0A
WM B
WOl
JJLISQR
J3143D0
COL2CRD
edA2ORD
dev3InD
Ca105RD
DS 2ORD
CI22URD
vdln7=
Ca2I04R
aII31IRD
cdJ29RD
vdJ29RD
JIA29RD
wdd11DA
Vad3nI
ve v 3DI
o733k
vdiSaCL

- GSALODA-

U3 dd5DI
vilg2=
vdldds
edl86

S3AAIDT
CAdITCX

B VACtS) |

VAV 0}
BVENACS) |
WU o 7CK

RGP WA

wAPJACK

vddnl
J3309N0
SI1199R
144D
916900
V101
314l
JIila
JeJ7200
2J129
ed17100
443383
WII54AG

YIL2AIF
L)
CIBAODO

MIR2AG
CIA5AG
3395900
#IA85IF
2AL17WR
140600

HhISIN0
Y3 3RD
edlng

3JILA8D0

RDERITIY

cINL1DA
W 1311DA
SISTSIF

ML23WR
edAlIED

IHLASIF
JALUSIF

wel2DA
uddlan0
U34110A
ol ) Rl
SOJL1IDA
SIdA8E0
J31381

IIISED

REFERENCE LISTING 13-APR-79 d2:25:24 PAGE 02007

T L=
SR 1dd
312900
147
172
anle3d

SAd73IE

914000

#1772
J2A8s

w3125D0
AN
JAL34IF

23 91AG

225400
I3 O1AG
dd1199R
2314900

2914000
29335RD

17400

SIA35RD

wAN38RD
vdJ4IRD
J213d

VI159A4R
v 211DA
wdld8=
wlds

TdI54NG
JA3CIAG
WAAG2AG
COBN2AG
VWA 206
et
d4101
dI8 3=

20379 oa82 42993

Ada84
will2
vi138
JI159WR

~dJABEDO

ddd84
Ja183
ﬂ@lSQNR

SJa83D0
Ja311100
w1138

A3I45RD

c31004R

3101

JJ10%R
a3172

AJLLTAR

J2378= | )

219300 Mlc4  J9ula7 211100

93129 24133 JALI2MR 313700

S0L48  ARLSMN0 23153 Jals4

A9173  @AL7SDO GAL78  Bal79

32194 JI20FR

WSTSIF v3dT9 Jaga2 d2Ie3

JA141 20145DD 29147 3318700

¢317700 23173 .

M16d=  ¢3197

wd1324R

2ASTIF

2AL3700 9144D0 15D 3315200

SEA2MG ZIDSHNR JAVSEAG 2237200

2298D0 3229900 22121D0 2313300

J2125D0 3312000 JI132WR vI136D0

AF153WR 2315900 317100 2317700

COA3TRD SS339RD CI34IRD @243RD

2217500 2318¢D0 2418700 22138D0

AQI3TRD DGIA3RD SABA5RD £I1A5RD

0141

Wi 129

A129  v2l47 32172 dolsl

WEAS2AG dJA550G

JBJRSAC )

OEI5AG

MI35AG 03185 AJICOTF f910]

SAEOLAG 201 33120 3J147

JOCOIAG 22134 11 dll2=
108
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RT-11 INDEX W3 CROSS

19
1390
1913
1915
1023
10232
1949
1asy
1363
1979
1978
1283
1399
113
15
1532
1510
29
2339
3J
44
45
53
728

-799

795
83
813
£2d
339
849
85a
85
873
883
£89¢
295
939
914d
929
959
Q59
973
98¢
99

JAIAL 7R
3414900
¢J135GT
JI157GT
JAL6200
Se163RD
J217100
2316800
S3177D0
A3 L7400
J2L134WNR

Caiano

JAIlOGT
18700
JII2IWR
ORNSosT
A9231D0
ISIeRD
IW2J3*

JAS2500
CAG2TRD
WAT49D0
JUASUN0
o Lty o]
Cd 28757
vadTINR
S3A88D0
Q37200
J2I33WR
A2 GT
LJd94WR
Ja3035T
YR PAGHS)
JA13370
IR1i1D0
2312100
S1210T
2212300
112800
QJIL245T
014000
Ao 136D0
7 dL45D0
evi43D0
2215200

I8
w1 50D0
Y153 %
VWIGJ*
wl6G%
Y16T*
23172%
Yo 16900
AJ178%
317500
Y105 %
O IBST
U103 %

«J128D0

wag22%

VIATGT

MI292%
SIJ22RD

aJJ48*
cadqa%
22 51D0
SIEHID0
JASH9*
CaaTL®
ST T
2384 %
W ATST
wiJgo®
Vo9l ¥
195 *
WINSTR
enJ98D0
SH1GT
v3ligw
Sdl1i3*
vd125%
23 120%
12000
Sd133%
CdiAl*
31370
v L47*
2214400
wil53%

REFERENCE LISTING lﬂ*APR—?Q J2:25:24 PAGE 99303

M154#

23185

PV
26

IART*

vdloa%
vd1oC®

o132’

g1 1a2e

Jalage

109
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dﬂﬂﬂl
Wad2
dddd3

wdvda
&d33%
DB

eado7
winds
wong9
vldld
Jddlil

J9212
2313

Widla
v2dls

Ja316
. ddil?

J2al3

Ja0ls

vin2d

Jod2l
vid22
93323
HdI24
eLd25s
Wid26

naaon

(o]

9}

12

327 -

o288
“dv29

05333

Waldl
Jaa32
dvdl3
WI935
dad37
AdP3e

—
-~

-

000008

BLOCK S = THE REGULATOR PROBLEM
TUIS ROUTINE COMPUTES THE REGULATOR GAINS USING THE
PROBLEM FILE GEWERATED IN BLOCK 1 AND ARDITIONAL
INPUTS OF ORD AND RRD. '
DIMENSION FNAME (4) , TTLNEW(5)
IMPUP MATRIX ARRAYS
DIMENSION RRD(5) ,0RD(33)
PROBLEM FILE INPUT MATRIX ARRAYS
DIMENSION F(15,15),G(15,5) JIR(L5,15)
QUTPUT ARRAYS
DIMENSION CG(5,15) ,PX(15,15) ,ARM(343, 23)
COAPLEX W21 (15,15) ,EVAL(3d) ,EVEC (33, 34)
SOUIVALENCE (CG, ARV}
WORKING ARRAYS
DIAENSTON WK (34, 23) ,WI (39) ;WR(33) ,SCALE(33) , INT (29)
DIMINSION ARRAY (33d) , IANRRAY (944)
CO4PLEX DD,CN,W11 (15,15),C(19) ,WA(225) '
"BCUIWLENCE (SCALE,C) , (EVEC,“A,F) , (Wi, W21, HRY , (Ad,W11)
EOUIVALENCE (ARW, ARRAY, TARRAY)
TWITIALIZE ARRAYS, o
DATA RN, ORD, 1, G, 1R, OG PX, ARﬂ,S”AL LW, WI/L853%3,/
PATA INT /34%2/
DATA W21, EVAL, EVEC,ID,W1l,C /1395%(J.,4.)/
OTHER DATA -
DATA. TIN, IOUT, IPFIN, IPFOUT /5,7,22 2L/ .
DATA IWK, 1999, LASTID, NDI43, NDIM5 /225,¢ZJ A2,15,32/
PATA TL,RJ (o) /l,h.,(ﬂ..ﬂo)/
COMON/I0/LIN, IOUT
READ DPRCBLEM FILE NAMES AND REGULATOR TITLE
WRITE (IOUT, 19)
FORAAT JJX,'RFGULATGR GAINS ~ BLOCK 5 *,/,2X,
+ 'INPUT DPROBLEM FILE MAME 2?2 *, %)
READ(IIN,23) (FNAME(Y),I=1,4)
CALL ASSIGN (IPFIN,FMVAE)
WRITE (IOUT,12)
FCRMAT (2%, '"OUTRUT PRORLEY FILE NAME 2 ',¢)
READ(IIN,20) (FNWME(L),I=1,4)
CARLL ASSIGN (IPFOUT, FIAME)
“IRITE (ICUT, 14)
FOIMAT (2%, ' PROBLEM TITLE (23 CHARS)
REAL (1IN, 23) (TTINEY(I) , I=1,5)

o
-
I

FORMAT (5A4)
SET TMTA FROM PROBLEY FILE:
TITLE INEN=1

DIAENSIONS IDON=2

F ¥MATRIX = IDEN=24

G WTRIX  IDEN=25

IR MATRIX  IDEM=28
no 32 0\_1 31
READ (IPFIN, ED=43) IDEN
IF(IDEN.EQ. 1) READ(IPFIN) ID"W NXS , NAC , N, NN NZ  NYS NYO
IF(IDENLEQ. 23) READ(IPFIN) IDEN, NX,NY,(([(X Jy, ]-L,“Y) I=1, VX)
1P (IDEN,EO, 24) READ(IPFIN) IDEN,NX, N7, ((G(1,d),J=1,W¢),I=1,N%)
IF(IDEN, EQ. 27) READ(IPFIN) IDEN,NX,NY,((JR(I J) ,J=1,NY) , I=1,NX)
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J0g41

- d0342

Jded3d

l’\a I:‘4 4
345

- deas

Jovi47
J3349)
JJ357
DYRLYE
JOJ52

20354
Jeass
2¢:357
58
vuA59

M35

JaAL

W52

o Ak
JIah4
AdA55

3545

VST I

BaanT
PG5S
[ I 2ese)
A7
MAT71
S$a72
l’t’$273
INa74
3375

- AW75
w77
S AT7R 10
3379 1

BT

3381

2932

¢d233
284

Sda85

jﬂ

43

Qe

"5

SJ

62

QOO0

Qa0

pa

Py

-
— =,
Su T

II-ADPR=79 J2:34:32 PAGE $3dd2

CONTINJE

READ IPFIN, WRITE IPFQUT, COMPOSING NEW TITLR

- REWIND IPPIN

"ALL NENR(IPFIN, IPFOUT, TILNEN, 1924, LASTID, ARRAY, IARRAY)
READ CRIAND RRD MATRICES FRTU4 INPUT FILE
WRITE (LOUT, 45) _
FCRYAT (2X, 'NON-ZERO DIAGOMAL QR ELE4ENTS :')
CALL READMX (NZ4NYOD, ORD, IERR)
IF(TERRLNE, 1) GO TO %7
WRITE(IOUT, 55)
FORAT (2X, '"NON=-ZFRO DIAGONAL RR ELEMENTS ')
CALL READYX (NU, RRD, IERR)
IF(IERR.NE. 1) GO TO 58
AT THIS POINT, A CHECK SHOULD BE PERFORMED ‘0 SEL IF (F C) .
IS STABILIZABLE, IN THIS VERSION ‘THIS CHECK IS NOT MADE.
IF (F G) IS NOT STABILIZABLE, IT WILL BE APPARENT FROA
THE TRAMSFER FUNCTTIONS OF THE CLOSED LOOP SYSTEM, SINCE TIERE
“'ILL BE UNSTABLE POLES.
CHECY® 1IF RRD WS PULL RAMK

2 2O 2¢, I=1,MU

IF(RRD(L; JRE, 3.2} SO TO 89
WRITE (IOUT, 73) -
FORMAL (5X, "RRD DOES ¢IOT HMAVE FULL RANK*)

GO TO 235 ‘

CONTINUE
( pr HTO)
ASSEMBLE ARW = ( )
(GRIGT =)
NXT=NYCHIXS
0 93 I=1,NXT
NO oJ J=1,NXT
ARY(T,J)y=F (], 1)
PA(I,Ty=F(I,J)
DO 1id I=1,NAT
II=INXT
DN 11J JI=1,NXT
DUd=g, @
O 133 K=1,M o
DUA=A4G (1, K *G (T, K) /R2D (K)
AMU(IT,J)=nuA :
DO 137 I=1,MXT
DO 133 J=1,NXT
JI=THXT
MWAa=d, ¢ :
N0 123 K=1,NZHY0 .
DUM=DUMHIR (R, 1) *HR (12,.0) *ORD (K)

CARA(T 7)) =DUM -

N3 149 I=1,NXT
II=T4MXT
DO 143 J=1,NXT
JI=T XL
ARM(II, 3T} =~F(I,J)
WRITE ORD, RRD,AND,ARM TO PROBLEM FILE

IDEU=LASTIDHL

mnm




RT-11 INDEX'V3 SOURCE LISTING 13-APR~70 32234232 PAGE 3923

239845

Juas7

JUd438
(% \'.»39
AAhIsk
U291
Joa92

32993
23294

Jg95
M3395

weD97

38699
23idd
J2ial

0102
43183
div4
awlds
cd1a8
43109
ddily
Jdlll
J311

$ﬂ113
2114
SIlLl5
vIlla
Jils
J9119

J4129

de1l21

03122
34123
38125

vt

39127
13128
J3128
w13
Joill

3132
133
29134
135
33135
JJi38

17

NOT=NZNYD .
WRITE (IPFCUT)Y IDEN NQI‘, (QRD(L) , I=1,MNOT) -
IDEN=IDEN+1
WRITE (IPFCUT) IDEN,MJ, (RRD(I) I=1, MJ)
IDEN=IDEN+]
NXT2=2*N%T
"YRITE (IPFOUT) IDEM,NXT2,NXT2, ((I\Rd(I,J) J=1,M¢1'2) , I=1, NXT2)

COPUTE OPEN LOOP EIGENVALUZS AND WRITE THEM :
CALL EIGRF(PX,NXT,NDIM3, 2, BVAL, EVEC, I'\I'I‘,‘,CALE,“.'R WI,WX, IERR)
IDEN=ICEN+] :
WRITE(IPFCUT) IDEN,NXT, (EVAL(I),I=1 ¢ NXT)

COMPUTE CLOSED LOOP LIGEN\/\LUES AND EIGEMVECTORS
CALL LICRIT(ARM, 2*NXT,NDIM6,1, EVAL, EV"C,TN ,sc,\Lc,'m,wr WK, IERR)
Irurm EN.d) GO TO 163
WRITE (IQUT, 159)
rm«w"(s X, "ERROR COMPUTING CLOSED LOOP EIGENSYSTEM®)
GO. TO 285

(w11) “ITH EISENVECTORS C()RRF,‘SPO.\H)I"JG TO
FORM () EIGEE\IV:’\UJ.,L WITH POSITIVE REAL
(4121) PARTS

J=d
DO I8 K=1, 2%uXT
IF(REAL(EVAL (X)) .LT.2.3) G0 TO 183

IF(REAL(EVAL (K)) . CQ.G.J) WRITE (IOUT, 165)

FORMAT (5X, 'REAL PART OF C.L. EIGENVALUS = Jo ")
J=T+1 '
SVAL (T )=~EVAL(K)
NO 173 I=]l,NXT
L=NXT+I
11 (3, I)=5VEC(I,K)
w21 (3, I)=EVEC(L,K)
EVEC(I,J)=EVEC(I,K).
IF(J.EQ.NXT) GO TO 242
CONTINUE
WRITE (IOUT, 199)
FORMAT (5X, "ERROR IM BIGEWWXLUE SELECTION')
130 TO 235
COMPLEX SOLULION COV = Wli#w2] **~]
CALL LEQTAC (W21, NXT,! DIM3,wil, NXT,NDIV3, INT #Cp THK, WA, IERR)
IF(IERRLEQ.?) SO TC 224
“RITE (IOUT, 213) IELR
FORMAT (5X, I5, '"ERROR IN EIGENVECTOR DECOMPOS ITION')
GO ‘I'0 225
COITINGG
D0 234 I=1,NXT
DO 233 J=1,NXT
PX{(I,J)=REAL (W11 (I,J))
CO1IPUTE NOR”\LI?LD EIGEMVECTORS
DO 253 I=1,NXT
SE=3,
DO 240 J=1, 80T
SEE=CABS (21 (1,J))
IF(SF.GT.SFF) GO TO 244
JARK=]

—
o
N
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J9339
2140
Jdidl
JU142
vaiid3
V144

¢A145
3144
117

- 3143

3149
IAGE]

Jdi51

152

9153

wdlt4
JJ185
Jd154
Jda57
w158

U1iso
cdi6d
Jul6l
J¥162

249

25¢
8%
C

273
229

[P X

C .
285
pASS

209

19-APR=79 @23 34132 PAGE 72094

SF=SFF

CONTINUE

DO=ty21 (I,J9AX)

N0 254 J=1,NXT

w21 (1,J)=421(L,J)/OD

CONTINUS
COAPUTE REGULATOR GAIN MATRIX

DO 284 I=1,MU

DD 283 J=1,MXT

NUM=, J

DO 278 %=1,NXT o

BUM=DUHS (K, 1) *PX (K, J) /RRD(I)

CG(I,J)=DuM : :
WRITE CLOSED LOOP EIGEMVALUES AND NOR4ALIZED EIGENVECTORS
AND TRANSITION MATRIX AND REGULATOR GAIM «ATRIX

IDEN=IDEN+L ' :

*RITE (IPFOUT) IDEM,NXT, (EVAL(L),I=1,NXT)

IDEN=[DEN+1

WRITE ([BFOUT) IDEM,NXT,NXT, ((W2L1(I,J),J=1,NXT),I=},NXT)

ICEN=IDEN+1 ’

WRITE (IPFCUT) IDEN,NXI,NXI, ((PX(I,J),J=1,NXT) ,I=1,NXT)

IDEN=IDEN+L

WRITE (IPFQUT) IDEN,NU,NXT, ((CG(I,J),J=1,NXT),I=1,:)
THE END

DO 293 I=IDEN+], 137

WRITE (IPFOUT) I,1L,I1,C9

STOP

END

ORIGINAL rAGL Iy

QI POLI GUaLYEY

'113
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ARM

ARRAY
ASSIGN
c
CABS
e

ca

oD
BUs

EIGRF

EVAL

EVEC
F
FiAME
G

HR

I

IARRAY
IDEN

IERR

I
IIN
INT
10
Iour

IPFIN

IPFOUT

WK
Ii
1999
J

a3
JMAX

JA4DT
dddl4=
e 8DI
vdA22CL
T DAL S S
¢al35
WI¥4DI
e JIOCK
EAdIoCK
YRR
JI153

Y2 G3CL
Cdd5CK
JILEZAR

BBodSCK 223

Sl 3I2DI
widdlDI
SANAINT
223 3DI
CUY2IRD
eOdB200
3ed79

CJ1iiD0
cd 135

Sa15%WR
A3 I30NT
JIS32RE

S CIV4IRD

JIJITVR
AB1LSEAR
JIANANG
\/(’53 231?
vuﬁﬁ?-

CIVLEDA
VI TNI

MIWIBEQ

"333924R

2d11EQ
veA26CL
JAILIEQ

vIBAAEQ
JAJLTDA
v SA14DA
JAd7 1=

JOVOCL
0IJ14DA

ideg
JIILIEQ
dJJ21RD
SIV12DA
J19EQ

WIA25RD

wda54
J338300
vdll2
Val4l
JJ158WR
YIILiEQ
SII33IF
2A985=
wdlol=
£J15900
JISATIR
CJ1294R
J2972
JIN16CH
CI313DA

odJ1ECN

YJT15DA
un991R
Z2J15DA

T A4LING

w01l 5DA
231584R
YdeLEDA
AT I WishY

ﬂdJlGDA'
VIG35RD

072
36102=
J3i21
JdJ3153
2ud75=
A3138=
O2d3100
ddily

BIJ18C4
W1OTYR
I 220G

Vg 200G
18R

WJ122AG

VS I6IAR
JIJ43MG
¢ZI3ORD
JII74D0
JJ109=

ID134D0

- IIL5ANR

aaa7e
Jil4l
SIIT00
IA113

REFERENCE LISTING 1J-APR-79 42:34:32 PAGE 02025

J31IEND
2IA95AG
eAd438G

¢JJ14DA

YOV 1Z2DOA
JI16R
Jgldli=
22972

dJP93AG

2d914DA
23212DA
CII22AG
233D
dJJ1.2DA0
2B3I29RD
22355
2481
3113
Jdla3
15900
2A3430G
20334RD
JICBTAR
JBLE2WR

wddSIAG
Udd8l=

vIP21iRD
AIJ03AG
WI1MR
VOL1I9VR
M3J32RD

23J43NG

AILSSUR

2a340RD
2Ia75
@Jllg
23135
v i59WR
JJaB3=

JALTL
Jdii4

2OV11EQ VSi12DA g3d54=

GI122AG
i 3. 5d=

43143
Jdd76=

2JOTAR

IJI3NG
©II35RD
23d25RD
edd7l

JFd4LRD
SZe¢36nRD
2A355D0
J2anh

Jvlig

2314550
¢J1574R

207351
30298=
30153=

23352IF

33334
J¢:J25RD
2429500

JIA234R
2D 1254R
2J¢34RD

ISR
YJ164R

Cd2h300
JIA73
dd1i3
d2138
6alJu
J3d84

333770
ﬁ/AlJ

J415CWR

A3d78=

JIJIGAG

JJIBSAG
MJaod
AJD2RNG
JJ14%
J2v78
JJI38RD
2av%a7
J2A3TAR
Jgalis
3149

J3A36RD
23ISR
JI15MWR
JIN93AG
3322500
231220G
$322TR
AIB35RD

B ABHIR

Jasa

38379

J3i041F

23113
32955

SAIMIRD
33a71
PIISGNR
2AL29D0
415

ood371F
2dA%0=
Z3155=

23390MG

“OA44NR
£A3380RD

JI392WR

NAGS2D0 ¢

doil4

d314200

J378
Jd148n0

- 11h

SALAEDD
20149

J3a72=

2OLI6IF

eI11l4
a2¢24

I3 54D0
3337300
A3O92IR
22131

JA1524R

#3I3CRD
EAEIZAR
391551

OASTIR

DEI4CNR
d3340RD

DI 5951

335
VVPAY
aNl10IF
2914500

£n0
4

Y
-
V)
J

JALAMLE ¥

dI79=

03149=

J311d=

. 09115=

AJG551F
a337¢

283954R
$J132C0
ZILH4NR

SO 391F
edd M=
diBT=

12205

2857a4R
AJI4 2R

JIL52R

23471

JIIO2WR
13700
£J149

At 3 e




RT-i3

L
LASTIN
LEQrC
NDIY3
NDI'45
NQT.
NU

2L

NX
NXC
NX3
NXT

NXT2
NY

NYO

NYS

NZ

PA

CRD
READMXK
REAL
REWR
RRD
RY
SCALE
SF

SEFP
TULNES
WA

W1

YK

WR

Wil
W21l

12
ind
1339
1id
i2
129
i3e
i4
149
i%4
164
155
173
182
i9d

INDEX Vi3 CROSS

JAil2=
JIN1nDA
vw3122CL
VOILODA
J2910DA
N ddn6=
R
e2d34RD
JAIISORD
*JG34RD
P34RE
eddsl=
¢dd75
YIJOONG
Cei320n0
e 1587R
wonll=
WII345RD
AA34RD
QIVI4RD
vdd34RD
Ueeant
B3292NT
WIZAnCL
2ALC4IR
v IB43CL
Jo232D1
JoalToA
v e DT
Jdi33=
wdl35=
edAgiDI
SI33JSCX
$A3 DI
YL XID)Y
AT
A23I0CX
SHASCX
JI154WR
VS 1OR
SATON0
JALALE
J33¢H9N0
ACA224R
Jan7700
YAA7300
JUI27AR
A3R0ND
AICTWR
JEv030
DolITIR
211100
¢ 132300
¢d112IR

Julld
o3 430G

SIIO3NG
C3N96G
JICTTAR
VAISIAG

Yo A3ERD
vodol

Vaaol

Ja25200
433400
edid3n0
913400

JJIO2WR

2II3ERD.

CIJA0NG

SJIA6RG
Tog12DA
YIE12DA
CId5iCL
MIISTE

AII120A

vSJ1CED
A21361IF
J31351F
LaV29RD
vaAA1dEQ
0. J12DA
¢331IEQ
JI912DA
wINigE0
VIJLEEG

CaN2a%
JAVTL¥

IS,
Ao024%
20578 %*
2337400
edd20*
2AaR200
MWivl*
wdlg2*
J01d8*
Jdlls%
oI 1A5GT
wd12d%

REFERENCE LISTING 1J-APR=72 d2:34:32 PAGE 23235

23385

2032270G

20vi54D0

SAGAZRD

RICK ]
2301

$311ibo
dI142D0

JBJAIRD
2337700

ada7700
daHs5=
Sad450G

Jdl31
S3J51AG

JPJ12DA
¥3139=
J3139
dIS438G
M122AG
SIE93AG
Jed93AG
235030
23014DA
wEdLIATA

2d972%
JIJ79*

Vo84 *

JJlis*

2247300

236500
22382D0
¢¥1i2

d145D0

edd8s

20335

#32G3A6

ddd78

JZ55IF

“JI93AG

IIOONG
J3J95/G
CIYSANG
2311i3=
gdlid=

20LA5N0 JI158WR

J2dn3n0
JAd0L

21 22AG
2JLETNR

284437
383
231106IF
2914820

2337300
2EI3AG
2312900
AI15ANR

JAN74N0
o3IO 4R
2913700
$d150WR

¢d131=
2IIBTAR

UJd149  JILSFNR

70371 <3149

edelUaAR

2JJ97AG

J122AG
JIL22AG

23131

22135 43141 23i43=

115
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23 JIL2IRD 20225RD J3220RD dad3a

240 CABILTOT SA102% . : ' ) o
214 SAL294 231264 - !
223 JE124057 O3128%

232 12900 2uileno SgI3L*

24 AGLIADG 24137GT J)iae*

253 . JOL14200 J3143%

269 JAL32D0 S0144%
272 CILAEDD 23149%

283 JELASDO IMiAGDO 2Z150*

20 ACASHT SILCICT WWILI2IGT S21270T #3159%
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33 303100 Sa3Li*
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45 SIZ44GR CA245*

53 2I¢49%  JFI40GT
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74 SHSSTHR P A58% '

84 2E354D0. PAISGT I8

23 2236200 V335300 2A55%
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RE-11 INDEX VO3 SCURCE LISTING 0-APR=T9 02: 34132 PAGE W22l

Y BRI SUBROUTINE  READMX (TMAX, NRRAY, TERR)
@ RULINE REALS “ATRIX BLEMENT QFF ‘THE FOR4:

C I '3 V‘\ UJE . : o
C CHECKS TOR DIAPENGSICUS QU OF RANGE AND POR4S:
C ERRAY (1 )=VALUS

A2 COPSNAIQ, 1IN, IDUD

DYBRES DIMENFICN ARRAY (IMAX)

eddag READ(LI8, 10, ERR=%)) I,VALUE

JIS 1 FORIAT(I, L) :

Va6 IF(LOr X ORLGILLTE) GO TO 23

RORNR TF(L.EC. Q)Y GO 10 23 :

aadld ARRAY (I ) =VALUE

vidll LERRs) ’

a2 RETRN

C ERRONS: IERR=] o T} INDICATING TRRAINATION OF DATA FOR
C I THIS AR

C ' IERA=Z — DIMENSICHE QUI OF RANGE

C v IERR=3 = WRONG FCRAAT O INPUT
24 [ERi= : ‘

i"t:,o,}l?} )
dedld RETURN
wedlS 339 TERIR=2
IAL45 WRITE (I0UT, 44) I,VALUE

w7 44 FOMAT (5X, 'DIMENSIONS QUT OF RANGE FOR ', 3%, 13,B:5.%)
JAule RETURN .

(‘ﬁk’v“.g 53 IERR=3 :

w29 WRITE (ICUT, &)

Celd2L 69 FOAAT (BX, "wROMC PORMATY)
d3022 RETURHA
w23 END

ORIGINAL PAGE 1
QF LOOR QUALITY

17




: ARRAY
@ 1
IERR
1IN
FRLLY ¥
1¢
out
READSX
VALLE
23
24
33
4
S
54

SIS IAC
CO2JARD
CIISING
VP3II20M
GAEING
SO 20N
SII20M
ST ASU
Vid SHMARD
VaESARD
SESPO0T
333&73?
J3PLAYR
SOSSARD
S 204R

RAT=i1 INDCX VO3 CROSS REFERENCS LISTING 10-APR=79 12134132 PATE wad02
t .

SRR ) S R DY

COISALE QaSMBIF 88313 Ao
d0ile Jodlls Go0i%e 0310w
COMIARD

wSI3DL IGIF

AIGISVR 23I204R

oddla I 1RYR
vildiG%
36013*
VL 6%
VIALTE
VIR
w23

118
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. i
' : RT=11 IMDEX VI3 SOURCE LIGTING I3=APR-79 42:43:99 PAGE dddel
' . C BLOCK 6 = SENSITIVITY CALCULATIONS : _
< THIS ROUTING REALS [HE CLOSED LOOP EIGEMVALLES AND _— .
! c EIGENVECTORS, THE REGULATOR GAING , THE FFAND G
(o8 MATRICES FROM CTHE PROSLEM FILE AMD COAPUTES 'THR :
c NORAALIZED SENSITIVITIES W.R.T, F, G, AD £ FOR
- o EACH BIGENVALYE, :
LARKI DIMENGION PRAME (), TTLNEY(S)
C INPUT MATRICES ﬁ
Juna2 DIMENSION F{15,15) ,G(15,8) ,C0(5,15) ’ I
02203 COMPLEX BVAL(L5),EVEC(1S,15) : ' e
: < QUIPUT MATRICES ‘ :
SNLEEV I COAPLEX SITT(:5,15) _ : : : o
v ¢ WORKING STORAGE _ .
W5 COAPLEX DO,WAL225) w211 (15,15),C(15) _ : ' B Lo
AMVAS NIAENSION ARRAY (944) , INRRAY {D92) ‘ ' :
y CaNT DIMEMNGION IPVI(IS) -
‘ RABRL EQUIVALENIE (ARRAY, IARANYY , (NRRAY,WA) , (ARRAY (451),W21T) :
: C TMITIALIZE R
, NABAL DATA TPV /i6%Y/ ‘ ' ;
! SIS DATA B,G,C6 /A50%./
Gl DATA EVAL, EVEC,SITIT,WA,W2LL,C /9334 (3, ,2.)/
o OTHER DATA :
. 23012 DATN 1M, IOUT, IPFIN, IPFOUT /5,7,23,24,/
AN I DATA NDIM3,LASTID, 1225, 1200 /15,74, 225,903/
o4 QUAPLEX C¥
Taels TDATA 11,C0 AL, (5., /7 : ¢
c . READ PRODLEM FILS NAME AND NEY TITLE B
_ DER I S LRITE (IOUT, 1) _
‘ AJ3LT 10 FCRAAT (20X, 'SENSITIVITY ~ BLCCK 6 *./, 2%,
+ YINPUT PROBLEY FILE NAME 2?2 ', %) : o , i
AN S READ(TIN,2)) (FNAME(L),I=i,4) P
AN CALL ASSISN(IPFIN, FIAME)
Sea2y WRITE(ICUT, 12) -
oAzl iz FORVMAT (2X, 'CUTFUT BRMILEY FILE NWME 2 *,8) . ' S
Jaa22 READ(IIN,23) (FMAME(I),I=1,4) _ ' v ) Co
323 CALL AS3IGN (IPFOUT, FIAME) , _ o
24 WRITE (LOUT, 14) _ : ) : Pt
JNI25 4 FORAAT(2X, *PROBLEYM TITLE (20 CIARSY & *,9) :
MM READ(IIM, 248) (TTLNEN(T),I=1,5)
W27 2 FORMAT(SA) :
C DEAD IPFIN, DWRITE IPFCUT, COMPISING NEY TITLS
A28 CALL REWR(IPFIN, IPFOUT, TTLNEM, 1002, LASTID, ARRAY, IARRNY)
JJu29 RENIND IPFIN
c CREAD THE FOLLOXING FRO4 THE PROBLEY FILE:
C DIMENSIONS = IDENw=2 '
C F MATRIX - IDEN=24
c G MATRIX -~ IDEN=2% : v _ ,
C CL EVALS = IDEN=GT '
C CL GVECS - IDEN=GS :
' c REG GAINS - IDEN=Td ‘
WABER N N0 39 K=1,LASTID :
ABE KhY READ (IPFIN, PND=38) IDEN _ :
- c9332 IF(IDENGEC, 1) READ (IPFINY IDEN, NXS,MXT, MU, ¢, N2, NS, NYO
~ . 0 W34 . IF(IDENLEQ. 23) READ(IPFIN) IDEN,MX,NZ, ((F{1,J),I=1,NY),I=1,NK)
< ' 119

T R I S R R




RT=il INDEX Va3 SOURCE LISTING li_'?'-*-i\i’if{-79 ¥2:43:49 PAGE o302

336 IF(IDEN, EQ, 21} READ (IPFIN) IDEN,WMX, NY, ({G(L,J),J=1,MY) « 123, NX)
. ddaas IF(IDEN,EQ.55) READ(IPFIN) IDEN,NX, (BVAL(T) ¢ I=L, NX) .
23944 IF(IDEN, EQ.687) READ{IPFIN) IDEN, NX, NY, ((BVEC(T ¢ d) 1 J=2, ), IsE, N0
IV IF{IDEN, E0.59) READ (IPFIN) IDEN,NX, MY, ({CG(L,d),J=5,NY), I=] 2 NX)
gonldq 1y CONTINUE . :
Judes 15 NXT=NXSHNXT
v d4h IDEN=LASTID
C GET LEFT BIGENVALUSS FROM EVEC
¢ RIGHT BIGENVALUES - ROSS OF EVEC
’ ¢ LETT EIGENVALUZS = COLUMNS FOR Wil
\’ﬁlﬂd? D’J 4(} I‘zl' NXT . .
S48 Al W2LI (L, I)=i.4 :
PARTE CALL LEQT2C (EVEC, NXT, NDTY 3, W21 XD MDIM 3, IPVT,C, 1225,%A, IERR)
20353 IF(IERR.EQ. ) G0 TO 59 . ‘ '
JeN62 WRITE (TOUT, 52)
NdA%3 59 FORAT (5X, "ERROR  INVERTING EIGENVECTOR MAIRIXY)
vWa54 GO T2 1332 : .
JI255 6J coNrINuG
< CAICULATE SEMS ITIVITIES
vod s DO 182 I=1,NXT
W57 AT9=ATHAG (EVAL(T))
J2258 IF(AIM) 153,732,948 :
¢ ZERO OUT COMPLEX ROUND-OFF ERRCR
259 73 CONTINGS '
OP LR 00 8¢ J=i,NXT
Al D “2AT (3, T)=CMPLX (REAL (W21 (2, 1)) ,2.)
JadR2 94 CONTINUE .
C NORMALIZED SENSITIVITY W.R.7, F
JIus3 DO L) J=1,NXT
£dA54 20 13 K=l NXT
wCA5 10 SITT(T,K)=v2iT (3, I)*EVEC(I, ) *E(J LK) /EVAL(T)
VAI6H IDEN=INENGL .
MRRY WRITE(LPFOUT) “IDEN, MXP, MXT, ((SITX(11,3d),30=1 LKD) Tk NXT)
Cc NORMALIZED SENSITIVITY W.R.T. G
JON68 DO K24 T=i, N
veoho DO .20 K=i,NU
w3 d7 D=4,
G735 DO 1id L=i,NXT v
MIA72 110 DD=DDEN21T (T, I)*EVEC(T, L) *CG (K, L}
€73 123 SIII(I,K)=nDG (J:K) /EVAL(L)
vdd 74 IDEN=IDEN4]L
WARYL WRITE (IPFQUT) IDEN, NXT, U, ((SIIT(II] #3T) ¢ JI=1, MUY, IT=], NXT)
c NORMALIZED SENSITIVITY WL R.T. K o
75 D3 A4 J=1,5
oR77 DO 140 Ksj , MXT
AR ¥ DD=j,
w379 DO 132 L=1,MxT
83 132 DO=0N0AG (L, J) %0211 (L, ) *EVREC (1 1)
VO8RS 14y SIII(J,f\')“’DD*_CG(J,K)/EV:\L(I)
JAEG2 IDEN=IDEN4]
S4483 WRITE (TPFCUT ) IDEN, 1, NXT, ((SIIT (11,31),32 =l NXT), TI=1,NU)Y
Sd934 153 CONTINUE
AdA85 D0 163 I=IDEN+T, 130
J3J85 16a

WRITE(IPFOUTY I,13,11,C3
' 120
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c THE END , }

L. 82087 1o sTOP _ _
2988 END . ‘
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RT=ii INDEX V@3 CROSS REFERENCE LISTING 19=APR=79 92:43:09 PACE 23004

AIM  e957=  QaMSRIF

‘ ' AINAG 00357
ARRAY  d3236D1 JavIBEQ JII28MG |
ASSIGN  9J259CL Ma23CL

c © PAISCX JADLIIDA G3J49AG :

cc JOSI2DI GIALIDA BJA3RD 20272 33381

CHPLX 23351 _

co JOLACK JBALEDA GAJSGYR

DD JASSCX CANT0=  B0aT72= 99973 d3078= Q3230= J2aal

EVAL CIAI3CX MIILIDA CIZ30RD 03257  J0J56 d273  JIVEL
LVEC GdAWICX CIILIDA JBDAIRD OJJ4ONG 20255 ST O PR

F vI2DI IWSLIDA CII35RD Y65

FNAME  C243iDT QO91ERD 03J19AG 20022RD 292823AG

G wI02DT IILIDA AI3TRD L3473 22980 .

I - CUALBRD I22RD I2220RD @J335RD ¢2J3TRD 20JIORD GCd4iRD MWIAA3RD
: €ddATD0O 1348 Sd355D0 29257 Jde5L G265 wdd 72 U873

CAvaBd JIA81 GIIESDO BGG35AR
IARRAY  ¢3236DI J3IIED Jed20AG ' .
IDEN CII3IRE GWIB2IE 2AM33RD AA34IF 2d35RD ¢IIISIF A2IITRD BIAZ8IF
: SII3ORD WIASIF 2OVAIRD AW342IF JIFAIRE SBdA5=- JI05%=  JJIGTVR
SI374=  JAITSNR S3302=  BAISTNR 2A085D0 ‘
IERR WAIAOAG LIASIIF '
II eAIGTIR COTSHR JIASINR
I CEAi2DA JUALERD 232230 226D
10uT OIALIDA IALONR JIA23WR JOI2ANR 23ISR
IPEIN  oA320A S3J10AG d928AG CIT20RN J8G3IRD CI233RD 22A35RD WI3TRD
( SMI3IRD CAJ4IRD &34 IRD ' ’
IPFOUT  O3I120A $Ad230G 3322000 SR IIITENR JON83MR VOI8TYR
o Iovr GIIATDL QIJIODA IRS4CAG ‘ f
‘ . I1 JONI5DA SSISAWR ' : !
1225 13D CEd49A0 . : .
1933 A2I1IDA 332046 i

J CCAISRE COUITRD GOQAIRD 3IZ43RD MAI4IDO WAL TAA3D0 IG5 |
DFERI00 23972 G073 LIITARO 29283 23381 . a
JJ PCISTAR CIFTSIR A3)33WR : ‘ -
K UEOID0 LIMGADO 2AZRS  Wa2EON0 SN2 28073 2047700 S ;
RN : ' v !
L CCETIDO $A272 B3E79D0 CIisd.

- LASTID  W2i3DA @3J28AG ¢2a37D0 20945

LECT2C  30249CL : . g
NDIM3  J9313DA 23340MG : ' ' oy
HU VOS33RD GIIGCDD PIITSHR AITSDO SSv3INR
N A3 33RD
NX VOISSRD MBA3TRD SIA2ORD GJ24LRD MAIA3RD
NXC. VII3IRD AIA4G
AXS 0 WIA3RD W4S - ‘
NXT PWIIAS= J0NATD0 3IMOAG ARISADO M350 AAGID0 RA254D0 AR !
eUJAREN0 MIITID0O 2ANTEYR 2337TDO AITCD0 A8 TVR : o
‘ S TNY GEI35RD AJIITRD WAZAIRD ¢ARA3RD : :
NYn c2I33RD '
TNYS Cea33nD
NZ . OA3IRD S
REAL AR L _ ,
CREYR  2ga22CL ' OEIGINAT YaGy 1y
122 GE POOL QUALITY




RT=11 INDEX V'3 CROSS

SIII

TTLNEW

WA
W21l

1
192
-1 /l:d‘g
1.9
i2
122
133
14
149

CAACK
vaAIDI
YIIISCK
YU 2INCXK
BERQE

AR
wd)H3IN0
II54GT
J3a7100
A2
SI58D0
L3 7000
SI2ENR
7600
<A 5aN0
AWIBEDO
JIWLCRD
S0 3I00

ed3IRD
S I0ATO0

J22S2R
& WBIGT
JAS8IF
JIVRIE0
22050IF

BONAGTLY
TOU 261D
v JBEQ
YeINBED

3N LT
Yd8%4D0
VIART*
70 %
YAl *

WI5000

AN I L
oJI25%
7730
3UEGIF
20485%
e3I22RD
OZV)(;Ala *
v Ias*
RO IR L
CUIE3 -
S 55
DS 59%
dudGle
Con52%*

REFEREMCE LISTING id-APR=79 22:43:89 PAGE 73335

WI05EE  AONATIR B30T3m  BPITHYR wod8l=  33483R

JSHI28AG
SAI1IDA 2IJ49NG

COALIDA 243=  JAJAOAG 0I5 1= Jae55 72

dIG5*

PR RES
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SII2ERD 22427
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RT“LL INDEX VU3 SOURCE LISTING 1J-APR=-T9 )2: 47244 PAGE )i

- C BLOCK 7 - CONTROLLER
C THIS ROUTINE SETS UP THE CONTROLLER ECQUATIONS USING
C TUE FILTER AND REGULATOR SOLUTIONS COAPUTER
~ C . DPREVIQUSLY.
BASEI S DIMENSION PMAME (4) , TTLNEW(5)
C INPUT MATRIX ARRAYS
20242 DIMENSION F(15,15),G(15,5),6M(15,15) ,11(15,15),72(15,15),
+ XK (15,15),C(5,15),TI (15,15) ,Fi/ (15,15),F21 (i5,15),
+ ['22(i5,15),G2(15,5) ,H2(15, 15),XK2 (15, 15)
C OUTPUT MATRIX ARRAYS
33 DIMENSION AF(15,15),BF(15,15),CF(5,15),0F(5,15)
C ORKING ARRAYS
BANNEY DIMENSION DUMMY (15,15) ,DUA4Y2 (15, 15) , ARRAY (934) , rmmy(nea),
+ "A(33,22)
. C EoUTVALENCES
20335 ZCUTVALENCE (A, ARRAY, TARRAY, ¥X ), (A(15,2),TI) , (A(L,15),T2),
S+ (A(15,23),0MMY2, 112}, (NP, F12),(BF,F21), (CF,G2),
+ (DUAMY, F22) , (XK2,0F
.. Cc CATA : . :
BARE I DATA 1IN, IOUT, IPFIN, IPFOUT /5,7,29,21/ _ S
N7 DATA 1989, LASTID, I1,R /907,115,1,%./
, c READ INPUT AND OUIPUT PROBLEW FILE NAMES AND TITLE ;
30223 WRITE (IOUT, 19) , )
IR0 1d  FORVAT (20X, 'CONTROLLER - BLOCK 7%,/,2X, j
+ 'INPUT PROBLEM FILE wAME ? *,$)
22319 READ(TIN, 23) (FMAME(I),I=i,4)
M1l CALL ASSIGH (IPFIN,FRNAME)
212 WRITEZ(IOUT, 12) '
‘ 33 12 FORANT (2X, 'OUTPUT PROBLEA FILE wAME ? ',$)
. 34314 READ(LIN, 23) (FMAME(I), I=i,4) §
JI3is CALL ASSIGH (IPFCUT, FNAME) i
I2i6 “RITE (IOUT, 14) |
AWdi7 14 PORIAT(2X, 'PROZLEM TITLE (28 CiARS) ¢ ',%)
BRI NEAD(LIN,22) (TTLNE(I),I=1,5) ’
23319 28 FORYAT (5A4) :
o READ AND WRITE PROBLEM FILE, COMPOSING TITLE !
23220 CALL RENR(IPFIN, IPFOUT, TTLNEN, 1934, LAGSTID, ARRAY, IARRAY)
aea21 REAIND IPFIN !
c GET TUE FOLLOWING FROY THE PROBLEM FILE: i
C DIMENSIONS  IDEN=2
C TZ MATRIX  IDEN=3S
C TI MATRIX  IDEN=37
c F MATRIX IDEN=33, 39,43, 41
C G MATRIX IDEN=12,43
C fl MATRIX IDEN=47, 42
c DIMENS IONS  IDEN=54
c K MATRIX IDEN=59, &) ;
c C MATRIX IDEN=T LN
W3a22 CODD 23 K=, 220
30023 READ (IPFIN, IND=43) IDEN
JU824 IF(IDEN,EQ. 1) READ(IPFIN) IDEN,NXS,NXC,NU, N4, NZ,NYS, NYO
20824 TF(IDEN.EQ, 34) READ(IPFIN) IDEN,NX,NY, ((TZ(I,J),J=1,NY),I=1,NX) !
J0323 IF(IDEN, EQ. 35) READ(IPFIM) IDEN,NX, MY, { (TI(I,J),T=1,NY),I=1,1¥%)
20233 IF(IDEN.EQ. 37} READ(IPFIN) IDEM,NX,NY, ((F(Y,J),Jd=i,NY),I=1,NX)
124




00393 99
. C COAPUTE AF = (E‘ll-—Kl?.“[“Zl—Kll*l-l1.1-—(Gl-Kl2‘G2)*C*"I‘I)'
JJg94 95 :

RT-1l INDEX VW3 SOURCE LISTING

332 IE' (IDEN, EQ. 28) READ(IPEFIN)

dM34 IF(IDENLEQ, 38) READ(IPFIN)

32J36 IF(IDENLEQ. 43) READ{IPFIN)

J2338 - IF(IDEN,ED, 41) READ(IPFIN)
- 43 . IF(INENLEQ. 42) READ(IPFIN)
L gaR42 IF(IDEN,EQ, 46) READ(IPFIN)

INA44 IF(INEN,EQ. 47) READ(IDFIN)

NEDYES IF(ICEN,EQ, 53) REAR(IPFIN)

0948 IF (IDEN, EQ, 53) READR(IPFIN)

0353 IF(INSNLEQ. 59) READ(IPFIN)
C 052 IF(IDEN,EQ. G9) READ(IPFIN)

J3I54 32 CONTINUE

MBS 43 REXIND IPFIN

C COMPISE F,G,H AND K

W55 IF(MIPLEQ. ) GO TO 53

0953 IF(M2.E9.3) 50 TO 25

PG DO &3 I=},M1p

M5l BO 5 J=3,M2

Ii52 JI=TH4LP

2J253 F‘(I,J.)')zFlZ(I,J)

A5 59 F(33,0)=F21(1, 1)

JA3A5 DO S5 T=i,Mip

JIV6RS DO S5 J=1,M2

MI57 JI=7441

IING3 55 XK(L,J3)=XK2(1,J)

INI59 6 DO 7% 1=1,M2

A7 CII=IHALP

J3071 NO 7Y J=1,M2

28372 JI=T4MiP

T3 7 F(I1,37)=F22(1,J)

W74 D0 75 I=1,M2

34375 1I=I+4ip
T aI7h no 75 J=1,MJ

277 75 G(I1,3)G2(1,J)

30973 IF(MiEQ.3) GO TO 85
24283 DO G4 I=1,M1
33081 DO &4 J=1,M2
W32 JI=TH41P
©2d83 83 - iH(X,Jd3)=H2(1,J)
834 85 CGITTNUE
13985 : N =NYS
SR NXT= X HIXS
Ni87 IF(MIP.EQ. 2] GO TO 44
¢dJ89 IF(MCX.NE.LLORJNCYLNEL L) GO TO 95
Jdoi D0 I=i, N
wWIg92 - DO 93 J=1,NXTD

C(I,J)=d.

DO 119 I=i,MlP

9995 - DO il¢d J=1,MiP

395 oUA=a, .
- R07 [F(Mi.B0.8) GO TO 114

JNY99 DO 133 K=l Ml

90134 130 DUMSDUM4XK (I, K)*1 (X,J)

ik

IDEN, MX,NY, ((F21(I,J) ,J=1,NY),I=i,MX)

LI-APR=T9 323471 44 PAGE ¢332
IDEN, NX, NY, ((FL2(1,J),0=1,NY),I=1,NX)

IDEN, NX, NY, ((F22(1,J) ,J=1,NY),I=i,NX)
IDEN, NX, NY, ((G(I,J) ,J=i,MY),I=1,NX)
IDEN, MX, MY, ((G2(1,J) ,J=1,WY), I=1,NX) :
IDEN, NX, NY, ((4(I,J),3=1,N7),I=1,MX) !
IDEN,NX, MY, ((H2(X,J0) ,J=1,NY), I=1, 8X) /
IDEN,M1,M1P,M2,:420 :
IDEM, NX, NY, ((XK(I,J),J=1,NY}, I=5 , NX)

IDEN, NX, MY, ((XK2(I,J) ,J=1,NY),T=1,HX)

IDEN, NCX, NCY, ((C(1,d) ,J=1,NCY}, I=],MCX)

125
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‘ - Q9131 119

- 7131
C U132 189

RI-11 INDEX V@3 SOURCE LISTING

AF(1,3)=F(I,J)=DUd

D2 IF(M2,£Q.M) GO TO 297
J91¢4 115 N0 139 I=},MIp
24195 DO 133 J=1,1P
- dALd5 DU1=3,
Wiva?7 LC 124 K=1,M2
- 3dkeg KK=K+41
2d199. AE=X+41P

| 20110 129
f 20111 172

DU=DUMHKK (I, KR)*F(KF,J)
AF(T,J)=AF(I,J)~DUM

33112 IF(NULEQ. ™) GO TO 204
29114 DO iS5 I=1,M1P

M1iS DO 153 J=1,NU

A2116 DUA=g,

23117 DO 143 K=1,M2

valls KK=X+4]

20110 Ko =K+41p

DUM=DUHKK (I, KK)*G (KG, )
DUAMY (T, 3)=G (I ,J)-DUi

3520 149
MI121 152

©A3122 DO 173 I=1,MiP
9123 DO 179 J=1,NXT
W24 D=,
Wi25 DO 163 K=i,MU
3125 169  DUM=DUM+DUMMY (T HKI*C(K,T)
32127 170 DUWMY2(I,J)=DUM
w1128 DO 193 ¥=1,Mip
- 19129 CO 203 J=1,M1p
$d137 DUA4=]I,

DO 18d K=1,nXT

J4133 193 AF(I,J)=AF(I,J)-Du4

Jdi34 233 CONTINUE

’ C COAPUTE BF = (Kii (FLi~KI2#F20 K11 *H11)MKI24P12-K12%F22
C =Kal*12= (G1-Ki2%G2) *CFTI#X12  )*T2

SJ135 IF(ML.EQ.2) GO 1D 215

IE137 DO 2id Is=i Mmip

J0138 D3 2id J=1,M1

24139 21 BF(I,0)=XK(I,J)

JUiad- IF(M2,EQ.d) 50 TO 322

¢0i42 215 DO 244 I=i, MlP

odid3 DO 240 J=i,MiP

Jaiad DUNM==],

23145 DO 2240 K=i,M2

W46 KK=K4M 1

147 K=+ P

dNL48 222 DUM=DUM+XK (I, KK) *F (KF,3)

Fd149 DUMIAY (1, 3)=F (I ,3)=-DUM

153 DUM=, .

JI151 IF(ML.EQ.C) B0 TO 243

J3163 D0 233 K=1,mMl1

30154 230
28155 240

DUA=DUMARK (I, K)*H (K, J)
DUMAY (X, J) =DUMMY (I ,.J ) ~DUA
© 20155 DO 254 I=i,MiP

, 03157 DO 258 J=i,M2

R SR T WA VRS W0 8 e bind 4 s ity

18-APR=79 321 47:44 PACE 13223

DUM=DBUMHIUAMY 2 (I, K)*TT (K, J)
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2158
J3i59
L 164
oll6i
vJdih2
clinl
ed 1064
22195
oni6s
36167
oing
23169
23172
2171
vd172
Ja173
dAL74
w175
weLl?
Jai73
25279

2318

2182
cd183
dUi84
JU185
JiZ4a
J3187
uadicesd
23189
3190
w319
w192
1193

CANL%4

J1S5
o193

250
260

279

289

294

333
3id

324

339

23197

JI193
3199

. 90239

G221
w202
d243
vu2ed
ﬂJZJS
w205
ed2e?
e203
Y289

342
354

355

ed2id

¢o2ll
3212
d0213

JJ=3441

JE=RTH11P

DUM=3,

$O 250 %=y, ,M1P

DUA=DU DU Y (I, Ky #XK (K, 37)
BF(I,37)=F(1,Jr)+2Ux
DO 294 I=1,MiP

nO 293 J=i,M2

JIRI A%

JPRIMIP

DUﬂzﬂ.

DO 273 K=1,42

K=K 41

KL= H4LP
DUM=DUAXK (I, KK *F(KF, JF)
BF(1,J))=3F(1,J7)-DUM
D=l , )

IF (M3 EC. &) GO TO 224
NO 284 #=i,Mi
DUM=DY XX (L, KY*1 (X, TF)
RF(I,J1)=8F(I,JJ)~-DUA
IFPULED.S) GO TO 382
DO 3is I=i,MiP

DO 310 J=i,NU

DUA=3,

DO 30J.K=i,M2

K=K ]

Ko=K 1P

DUM=DIAHRE (L, KK) *5 (KG,.T)
DUAAY(T,3¥=G (1 ,J)~DuM
PO 334 I=i,M1iP

DO 333 J=i,NXT

DUA=3,

DO 229 ¥=1,NU
DUA=DUHTUMY (T, KY*C (K, T)
DURIY2(1,3)=DU4

no 353 I=i,MiP

NO "53 J=1,NXT

NDUM=J,

NO 349 K=i,NAT
DUM=DUMHDUMMY 2 (T, K} *TT (X, J)
DUWMY (I,3)=DUM

DO 355 I=i,NXT

DO 355 J=i,NZ
DUAAY2(1,3) =4,

DO 353 I=:,M1IP

DO 353 J=i,M2

JI=J441

DUMMY 2 (1,J7)=XK (1,37}
NO 355 I=i,M2

II=IipP

III=L#4i

DUMMY2 (II,IIT)=li.

NO 375 1=i,MiP

10-APR~79 32:47:44 PAGE 23044
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‘ RT-11 INDEX V@3 SOURCE LISTING 19-APR~79 32:47:44 PAGE 224725

206214 DO 375 J=i,NZ - : ' - i R

#1215 DUM=3, = ' : ' ' ’

MI216 DO 373 K=i,NXT _

33217 373 DUM=DUADU MY (I, K) *DUMMY2 (X, J)

29218 375  BF(I,J)=8F(I,J)-DUM : ' S /

29219 38) DO 4)3 I=i,i41P : - ' o « R

¢d228 . DO 433 J=i, N7 ' '

0221 DU4=3,

30222 N0 39 X=i,NZ

08223 393 DUM=DUSABE (I,K)*TZ (K,J)

d9224 443 BUMAY(I,J)=DUM

20225 DO 4id I=i,MiP

23225 DO 413 J=i,NZ |

©3227 41  BF(I,J)=DUMMY (I,J)

: C " COMPUTE CF = -C*TI

339228 IF(NULED. D) GO TO Sid

40230 DO 433 I=i,NU .

20233 DO 437 J=i,MiP

#9232 DUM=), - ' : ' -

03233 DN 420 K=1,NAT ' . : : ;

22234 423 DUM=DUMHC (I,K)*TI (K, J) :

#3235 433 CF(I,J)=-DUv

c COAPUTE DF = ~C*TI*K1i2*TZ

WA235 443 - DO 452 I=1,MJ

33237 DO 454 J=i,NXT : : :
‘ 20238 DU4=3, ' : ‘ '
. 239 DO 454 K=i,NXT ‘ : i

g8243 455  DUA=DUMHC (I, K)*TI (X, J) '

8241 453  DUMMY (I,J)=-DU4

2242 DO 479 I=3,NXT

23243 DO 472 J=1,M7

98244 473 DUAMY2(I,J)=d.

32245 IF(M2.EQ.) GO TO 48

30247 IF(MiP.EQ.2) GO TO #32

90249 DO 433 I=i,MiP

13254 DO 284,J=1,M2

a2252 484  DUMAY2(I,J3)=XX([,3J)

¥3253 402 DO 494 I=1,M2 -

33254 II=I4M1P ]

3255 1J=1+41 ~ : . o ,

dU254 484 DUMMY2(IT, 1J)=1. ; :

33257 485 DO 427 I=1,M ;

24258 NO 487 J=i,NzZ ?

1259 U=, : ;

38254 N0 485 X=1,NXT _ :

251 405 DUA=DIAHDUMMY (1, K) *DUMY2 (X, J) :

23262 487 DF(L,J)=DuM ‘

28253 DD 485 I=1,M - : e {

29254 DO 495 J=i,NZ _ : : . i ]

32565 - DUM=3, - ;

13255 DO 492 K=1i,NZ : : O '

287 493 . DUM=DUA4DE (I,K)*TZ (K, J) ‘ e

Je268 495  DUVMY(L,J)=DU4
‘I’ : : 128
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RT-11

23259
©ed273
Jo271

#3272
Y273
23275

“39277

279
2928d

13282
20283

33285

43287
JJ288

. 30290

¥J292

INDEX V33 SOURCE LISTING

Sod
r

514

QaaoaQaoQ

d02¢3
ad204
¢J295
03297
$A299
Jd331
dd3¢3
v'2304

24345

2335

da337

BRI
£J339
Cd31d
vd3ii
312
dd314
w315
w316

C D317

wd3il
V3319
24324
Qd32%
24322

524
532

[pNe N

g4

52

C IF(MiP.EQ.8) WRITE (IPFOUT) IDEN,I1, Il Re

10~APR-79 J2:47:44 PAGE 39926

DO 534 I=1,MJ
DO S3d J=1i,M2
DE(I,J)=DuY(1,J)

WRITE AF,BF,CF,AND DF
CIDEN=LASTIN+1

IF (MiP.NE. ) WRITE (IPFOUT)

+  IDEN,MIP,MIP, ((AF(L,J),J=1,MiP) , I=3,MiP)
IDEN=IDEN+]

IF (MiP.EQ. ) WRITE(IPFOUT) IDEN,TI,I1,R}
IF(MiP,¥E. ) WRITE (IPFOUT)

+ IDEN,MIP,NZ, ((BF(I,J) ,J=1,42} , I-i.MIP)
IDEN=IDEN+L

IF(MiP. EQ. J. ORLMULEQ. 2) WRITE (IPFOUL, JDEN, I1,11,R3
IF (MiP.ME. do AND, NULME, &) WRITE (IPFOUT)

+ IDEN,NU,MiP, ((C7(I,J),J=1,4iP),I=1,M)
IDEN=IDEN+L

F(NU.EQ. ) WRITE (LPFOUT) IDEN, I1,11,Rd
{F{NU,E.d) VRITE (IPFOUT)
+  _DEN,MJ,MZ, ((DF(1,d),J=i,NZ) ,I=i,M)

 LASTID=IDEN

READ T'HE FOLLONING DRO4 TUE PROBLEM FILE:

F MATRI®  IDEw=24

G JATRIX  IDEN=25

G4 MAIRIX  IDEWN=26

H MATRIX  IDEN=27
DO 523 K=1,2d9
READ (IPFIM, ING=532) IDEN
IF(ICEN,EQ.23) READ(IPFIN) IDEN,NX, MY, ((F(I J) ,J=1i,MY), I=1,WX)
IF (INEMLEQ.24) READ(IPFINY IDEN,NX,8Y, ({G{I,J),J=1,M7),I=i,NX)
IF(ID2Y, 0Q. 25) READ(IPFINY IDEN,MX, N, ((G4(I,J),J=1,NY),I=1,0X)
IF(IDEN.EQ. 26) READ(IPFIN) IDEN,NX,NY, ({{i(I,J) ,J=1,8Y),I=1,0X)
CCOWTINUE
CALL CLOBE(IPFIN)
IDEN=LASTID

(F4G*DF*Y G*CF)
CO'PUTE A = ( )
( BF*Y{ AF )

DO 635 L=1,NXT+41iP
DO 535 J=1,NXT+MiP :
AT, T)=42. ; . S ‘
DO 544 I=i,NXT ;
DO 543 J=1,MXT o '
AMI,I)=F(I,0) ‘ S §
IF(NULEQ.¢) GO TO 594 : : ’ /
DO 552 I=i,NXT : _ : :
DO 503 J=1,NZ : k

DU=3,

DO 559 X=1,MJ _ v
DUM=DUMAG (I, K)*DF (X,J) ' ' ‘
DUMMY (I ,J)=DuUm

DO 534 I=i,NXT

DO 533 J=i,NXT

DUM=4,




. d
SV SIS, -

39323 DO 573 K=1,MZ

939324 572 DUM=DUM4DUMY (I,K)*1 (X, J)
29325 583 A(I,J)=A(L,J)+DU

24325 593 CONTINUE

RT-11 INDEX V&3 SOURCE LISTING 19-APR-T79 92:47:44 PACE 24d87

89327 IF(MiP.EQ.3) GO TO 554

20329 £O- 519 I=i,MiP

20333 LI=T-IXT : , . : ]
39331 DO 513 J=i,NXT . . :
28332 DUM=d. :
20333 DO 623 K=1,MNZ

J9334 599 DUMSDUMHBE (1, K)*H (K, J)
39335 518 A(II,J)=DUA

29335 IF (NU. EQ. 3) GO TO 540

J3338 DO 534 I=1,NXT

22339 PO 532 J=i,MiP 1
22342 JI=JHIXT %
29341 DUM=,
33342 DO 623 K=i, MU

23343 573 DUA=DUAS (I,K)*CF (K, J)
39344 933 A(T,33)=DUM
Hd345 548 DO A58 I=1i,MiP

20345 TI=INXT
vd347 NO 55 J=i,MiP
73348 II=TWRD
20349 550 A(IT,d3)=AF(I,J) . ‘
. 32350 553 IDEN=TDEN+L , ;
22351 NTOT=N KT+11P AT |
32352 WPTTE (LPFCUT) TDEN,NTOT,NTOT, ((A(I,J),J=1,M0T) , I=1, ¥POT)
73353 DO 739 I=IDEN+i,132
33354 77  WRITE (IPFOUT) 1,Ii,I3,RJ
c UE END
23355 5TOP ,,
28355 END :
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BLOCK 8 = CONTROLLER ANALYSIS ‘ '
THIS ROUTINE SETS UP THE IRFN FILE 10 ALLOY TRANSFER
FINCTION AMALYSIS OF THE CONTROLLER »

DIMENSTON FNAME (4 ,TITLE (35)
. INPUT YMATRIX ARRAYS :
REAL MNU (5) ,MNZ (15) MNP (L5)

. DIMENSION F(lS,lS),G(IS,S),H(lS,lS),TI(15,15),N<(15,15),C(5,15)

- BIMENSICON FlZ(15,15),FZl(15,15),F22(15,15),CZ(ES,S),HZ(lS,lS),
+ KK2(i5,15)

© WORKING SPACE o

REAL DUMMY (15,15) ,DUMMY2 (35, 15) , My (27)

- EQUIVALENCE (F21,DU44Y) , (F12, DUy2)

DATA
DATA IIN, TOUT, IPFIN, ITREN /5,7,23,21/
DATA AL A2, K3, IPLUS, X1 /3.0 ,0, %+ ,1./

READ FILE NAMES AND TITLE -
WRITE(TOUT, 1) - v
FORAAT (22X, 'COSTROLLER DEFINITION - BLOCK 8%,/,2%,
+ 'INPUT PRORLEM FILE MAME ? *,$)
READ(LIN,28) (FNAME(I),I=1,4)
CALL ASSIGN (IPFIN,FNAYE)
“IRITE(IOUT, 12) .
FORMAT (2X, 'OUTPUT TREN FILE NAME 2 !, )
REAN(ITiH, 23) (EMAME(I),I=},4)

“CALL ASSIGN (ITRFN, FNAME)
" WRITE (10UT, 14)

PORVAAT (2%, "TREN TITLE (53 CIARS) :'*)
READ(IIN,23) (TITLL(I),I=1,1i5) -
FORMAT (15A4) v
READ THE FOLLOWING FROA THE PROBLEW FILF:

DIMENSIONS  IDEM=2 :

U MNEMONICS IDEN=3

2 MNEACNICS IDEN=33

X MNEMONICS IDEN=34

TI WATRIX  IDEN=37

F MATRIX INEN=38,29, 49,41

G MATRIX INEN=42, 43

1 MATRIX IDEN=47, 43

DIMENSIONS  IDEN=54

K MATRIX IDEN=59, 6

C MATRIX IDEN=7
DO 23 K=1,23
READ (IPFIN, ED=40) IDEN
UF(IDENLEQL 1) READ(IPFIN) IDEN, NXS, NXT, MY, N4, N2, HYS , NYO
IF(IDEN, EQ. 2) READ(IPFIN) IDEN,NX, (M (1), I=1,NX)
IF(IDEMLEQ.22) READ(ISFIN) IDEN,NX, (MNZ(T), I=1, NX)
IF(IDINLEQ, 33) READ(IPFIN) TDEN,NX, (MWXT (L), T=i, NX)
IF(IDEN,EQ. 35) READ(IPFIN) IDEN, MX,NY, ((TI(I,J) ,J=i,Y),I=1,MX)
IF(IDEN.FQ, 37) READ(IPFIN) IDEN, MK, WY, ((F(1,J),J=1,NY), I=1, NX)
IF(IDEN.EQ, 28) READ(IPFIM) IDEN, NX, NY, ((Fi2(I,J),J=i,NY), I=i,NX)
IF(IDEN, EQ. 39) READ(IPFIN) IDEN,NX,NY, ((F2i(I,J),J=1,NY), I=1,NX)
IF(IDEN,EQ. 43) READ(IPFIN) IDEN, X, NY, ((F22(1,d) ,3=1,NY), I=1,NX)
IF(IDEN, EQ. 43) READ(IPELM) IDEN, NX N, (G (T ,0) ,0=1,8Y), I=3, 10%)
IF(IDEN, EQ. 42) READ(IPFIN) IDEM, NX, MY, ((32(1,J3) pd=1,NY) , 1=}, NX)
: 136
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d9:145
29047
3349
AId51
JaAs3
J2d585
MEREYS
M58

22359

2963
SAA52
24354
yWId65
JOIG5
geen7
N8
Ja3R9
ST
YINT71
old72
wdd73
A2d74
JA275
2dd7s
- 2Jda77
39378
J2a79
sJ)8d
JedBl
S92

w184
II386

23283
Jd089
RADIMN
20301
cdd93
Ved94

oIN85

JV‘ ng
a3
vaae9
BAND
Udidi
Wig2
JUid3
23124
)
J3id7

33

44

c

v
s

33

W

75

33
23483

oo K]

o)

25

PR

aad

0 0 RGBS

[t

L-APR-79 23:¢72:32 PAGE 82422

IF(IDEN. EQ. 45) READ(IPFIN) IDEN,NX,NY, ((11(I,J),J=1,NY),I=i,NX)

IF (IDEN, EQ.47) READ(IPFIN) IDEN,MX, MY, ((#2(1,J) ,J=i,NY),I=1,NX)
IF (IDEN, Q. 53) READ(IPFIN) IDEN,™1,9iP,M2,42P

IF(IDEMLEQ. 53) READ(IPFIN) IDEN,NX,NY, (XX (I,J) ,3=1,M¢), I=5,NX)

IF(IDEM,EQ.S9) READ(IPFINY TDEN, Mg NY p ((XA2(1,J) (J=1,Y), I=L,NX)

IF(IDEN, FQ.H9) READ(IPFINY IDEWN, MX, MY, ((C{L,J) ,J=1,NY),I=%,Ns)
CONTINUE :
NXT=HXCHIXS
CALL CLOSE(IPFIN)
COMPOSE F,C, 11 AMD. XK MATRICES
IF(MiP.EQL ) GO T 53
IP(M2.FQ,:) GO TO 35
DO 53 I=1,'41P
DO S J=i,M2
JI=F41P
F(I,32)=Fi2(1,J)
r{33,1)=F2i(7,1)
DO 7Y I=i,M2
TI=1+41P
DO T J=l, 02
JI=IH40p
F(II,33)=F22(1,3)
DO 75 I=i,M2
II=I+11iP
0O 75 J=1,80

C(I1,d)=52(1,d) ORIGEIAL vACGE 13

> E:J i;,'ﬂlp v » oy Pos s ('3‘/":‘&!.!':"“‘('
DO 04 J=i,42 |
JJ=]+41

H({L,J33)=42(1,3)
AK(L,J3)=4%2(1,T)

CONTINUE

CIF(MAP, EQ. T ANDL MU NEL £) 30 TO 1IR5

TP (MIPLEQ. Z.AND, NI EQ. &) 530 TO 195

(5I-FLi#Ki2#F21HKiL ML “GIHL2%52)
WRITE AF = ( )
( C*TI I )

0 i35 I=l,MiP

nO 134 J=i,MiP

NUM=3,

IF(ML,FQ.2) 30 TO 95

DD % K=i,M1
DUM=DUM+KK (T, K) %1 (X,.T)
DUVMY (2,3) =-F{I,J)}+DU+
IF(M2.EQ.3) 30 0O 1id
DUM=J,

D0 37 K=i,M2

KK=K+41

KP={HALP
DUA=DUAXK (L, KK) *F(KF,J)
DUAMY (1,3)=0UWY (I,J)4DU4
Ai=d,e :
TF(1.E0.J) Al=i,9d

IF (AL EQede JAND IIANY (I,J) JEQ. 30 ) GO 1O 3133
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3139
villd
Iill
Jaliz
Mialld
IL11S
e iyt
vdil?7
dd1i8
Jdii9
A2l
3121
Jd123
V3124
wdi2s
o126
3127
Wizl

‘MIL20

M9133
MWil2
133
134

135 J

vei3n

©J138

wdi39 ]

ddidl
odidl
w142
Wid3
Jdid4
Ueinng
147
JdiA48

13149

©OPiS

JA53
V2154
JJ155
od157
Wd158
dJ159
il
Jei62
fﬂ163

V164

-30155
J0164-
MGy

23168

129
139

143

150

19!]
195

QI e

2.

13-AFR=79 33:02:92 PAGE 23

-WRITFE (ITRFN, 123) I,J, A? AL, EUMMY(I,J) K¢
. FPORMAT (21, 3R, 1)
CONTINUE

Al=d, -

IF(NU.EQ.3) GO TO 195

DO 153 I=1,NJ

II=T+1.P

N0 154 J=1,mip

DU=,

DO 4 K=1,NXT
DUS=DUAC (T, K)ATT (K, )
IF(DUM,EQ.Y.) GO TO i54

WRITE (ITRFN, 129) I1,J3,A2,A1,DU4,K9
CONTINUG

DO 18 L=1,MipP

DO 133 J=1,\J

JI=J4MIP

PDUM=S, ‘

[P (M2,EQ. ) 530 TO 179

DO 169 K=l M2

K¥=X+41

KG=X4M P

DUM=DUMHRK (T, KKY*G (KG,.T)
DUAMY (T, J) =G (1, J) DU
IF(DUNMY(I,J) EQ. ) GO TO 189
WRITE (ITRFN, 12d) I,37,A2,A%,1U 4MY(I J),V”

- CONTINUZ

DO 19 I=i, W
TI=T+H11P
DI 19 J=1,M
JI=T 1P
I(T.NE.J) GO TO 194
VIRITE (I'TREFN, 124) I1,33,02,B1, %1 ,Ko
CONTINUE
WRITE (I'TREN, 123) Ké
A (K11 (Fil-Ki2#F21i-Ki1 ll.u.)*‘ 24P L2-KA2HF22-41171H12)
WRITE BF = ( )
(2 CHTI*(12 )
IF(1.BQ.2) GO TO 235 '
IF(MiP.EQ.) 50 TO 275
DO 232 I=i,4ip
DO 233 J=1,M1
IF(XK(L,J)E0.4.) G50 1O 299
“WRITE (ITRFM, 124) L,J,A2, M3, 04 (1,3) K
CONTINUE .
IF(M2.FQ. ) 30 TO 329
DO 2338 I=1,MiP :
N 233 J=i.MiP
NUM=4J,
DO 219 K=l M2 -
KK=H411
KF=K4MiP
DUH”DU44XK(I,KK)*F(KF,J)
DUMY (L, 3)=F(1,J)-DUM

138
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. ‘ RT~il INDEX VO3 S5OURCE LISTING - LO-APR=79 J3:02:02 PAGE 3324 - s
o Nd169 © DUM=, o . , !
( 2317y ©OIF(MIEQ.?) G0 TO 23& ' ‘ : i)
: T2’ DO 229 K=1,M1 ‘ :
LT3 223 - DUA=DUMHRK (I, K)*H (K, J) ) i
S dAT74 233 DUMMY (I, J)=DUNMY (I,.0)~DUY R : :
- 1175 NO 245 I=3,mip - . , i
9175 . N0 245 J=i,M2 : a L
3177 JI=T44] q
AR A 105 R b ) ;
M179 DUA=J, !
010 DO 240 K=1,MiP : g
JWIeL 243 DUMA=BUM4DUMAY (I, K)*KK (K, IT) i
82 245 DUMMY2(I,J)=F(I,JF)+DUW ;
JLE3 DO 255 I=1,MiP i
L84 NO 255 Jw;,MZ o ‘ L
20108 JI=T+41 : : L
V] JF=J+41P ' o
LISLY) DUM=a, v
odi03 . DO 252 K=l,M2 : : C o
23189 Ki{=i ] ]
39199 K=K +4p : : o
D191 253 T DUA=DUMHRK (T, KK)*F (P, JF) - ‘
V102 S DUMMY2(I,7)=DUMY2 (I, J) DU
N3103 DUA=),
i IF (1,00, u) GO TO 255
JAL0G C PO 268 K=i,M1 ' :
. . COLYT 260 DUd—DUﬂ+XK(I K)*W(K,JF‘ L
“ . QUI93 255 DUMMY2(I,J)=DUMAY2 (I ,0)-DUM :
'-MIQQ ' DO 273 I—-J..,»'hp
T 028 DO 273 J=1,M2
JU201 JI=T+41
20242 IF(DUMMY2(I,J).EQ.0.) GO TO 273 ;
29204 “RITE(I”IFV,L?J) I,d3,02, A1 DUIY2(T,T) K
2I205 273 CONTINGE 5
v3285 275  CONTINUE : Co :
2237 IF(NULEQ. ) 30 TN 320 : {
209 £O 290 I=i,nU v oot
210 - - DO 293 J=i,NXT i
W21 DU4=3, g
o212 DO 288 K=1,NXT :
2213 28 DUM=DUA-C(I,K)*TI (X, T) :
3234 208 DUMMY (I,J)=DU f
2215, DO 202 I=i,NXT :
SJ2i4 DD 292 J=1,42 ;
217 202 DUSMY2(L,J)=d. ;
Q216 IF(MPLEQ.Y) 5O TO 295 :
20220 DO 294 1=}, Mip :
03221 DO 294 J=1,42 v t
W22 JI=T+43 - - ‘
WI223° 294 DUMMY2 (L, 0)=XK (1,JT) . ;
2224 205 DO 296 T=},M2 o ' :
0225 II=I+4iP p
24225 295 DUAMY2(IT,T)=1. . : !
227 DO 314 I=i,Mu 3
. _ . 139 R '
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‘ RT-11 INDEX wa SOURCE LISTING . 12-APR-79

29228 II=I[+4;p

39220 DO 333 J=1,M2

0232 JI=T+43

I0235 DU‘L—;.

gi232 DO g {=1,NXT

29223 . r)U'l-—OUv‘H’)U’MY(I KYy*DU4mMy2 (X,J)
0234 339 CONTINUE v

00235 IF (DUM.EQ. ¥.) GO TO 313

0237 “RITE (ITREN, 123) I1 s 33,72, A%, DUM, K&
#0236 318 CONTINUE

39239 320 WRITE (ITREN, 123) Ko

c WRITE TITLE,DIMENSICONS AND MATRIX CODES

3024 WIRITE (ITREN, 23) (TITLE(I), 1=1,15)
241 NX= 41PN

21242 MY-=q 1402

29243 WRITE (ITREN, 339) NX, NY, K&

PA244 332 F(TMI\'[’(BI)

13245 IF(MIPLEQ.¢) GO TO 345

309247 £O 24 [=1,Mip

248 343 MN(I)=MNXT (1)

32249 345  CONTINUE

33254 IF(WU.E0.2) 50 TO 355 -

39252 DO 252 T=1,MJ

30253 II=I+1ip

00254 353 AN(IT)=MMJ(I)

23255 355  COMTINUE

. 25257
‘ 13253

dN259

34254

I2h%

2263 2

¢J254

IF(NX.LE.L2) GO T0 378
WRITE(ITRFN, 352) (MN(I), I=31,10),IPLUS
FORANT (1704, A3, AL)

ISTART=19

50 TO 332

I“’I‘I\R’I'—l

WRITE (ITRFN, 352) (MN(I), I=ISTART # NX)

‘kIlE(ImQF\,gJJ) (M\V(I) I=i,4Y)
THE END

STOP

eND
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RT=11

ASSICN
Al

A2

c .
Clos
DU

Dy

DUMMY2

F

FNAME
Fi2
F2i

P22

G
G2
H
12

IDEN

194

1IN
IOUT
IPFIN

IPLUS

ISTART
ITREN

J

INDEX Va3 CROSS

Jd212CL

JIII8DN

LU 1AGYR
ASMIEDA
SASI3DT
eISCL
Céd 0=
COi21IF
1J159=
Jd192
Wd233=
JISAER
eUi384R
AOAEORL
JI223=
o301
23108
dJdliDI
e dJ4DY
ddI34DT
GINSADT
$3d03N1
JCaADI
SJJI3DI
ol aNT
CEILIRD
v A3ARD
YIJI54RD
d3I74D0
JgA085
63129
VIR 390
suild
24193
o217
w233
JJ253WR
LY 221D
YII3IRD
GI23RD
vAAASRD
viddSARD
el 7=
JW228=
ZITITOA
eI ATDA
e dVTDA
C3a34RD
e ISIRD
GE2I8DA
Y0200 =
QIA3TOA
DO 2J4WR
uIJ32RD

2II16CL

edidd=

CHL5TAR
M109AR
2Jdd553D

Sad9l=
wJi229R
JI173=
ABiy3=
3J2351F
SAJSSEQ
GALEL=
dBd580Q
JJ220=
edJ34RD
J182
vAILIRD
AEIAAR0Q
VIGAGED
v 4ERD
¢2ud2RD
2EIAARD
v 451D
ol A8RD
OOJIERD
SOI3E8RD
JII55RD
78
Vd1d2

TNg12500

V315300
odi75D0
JEIi09D0
J322J00
VA2404R
M 264WR
von23IF
I31IF
UAV3SIE
vIJAT7IF
JUI551IF
Jea73

33225

VIR LIRD
SRR
UAJI2NG
CI3NR0
JAI520D
$I2594R
Jd2n2=

JIL0AG
23R
Sd34RD
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vdlds=
AA2A4NR
JAi23AR
gd12d

JIg 95
e)i28=
J9174
JALe7=
LI237R
U2d905=
Ad174=
23102=
Jd233
A6 T7=
JJ191
VIJ12AG
JUA35RD
ePI3ERD
w373
A7 7=
vied77
JWJd8i=
¥d81
YIJiCRD
Sdg4ARD
225400
w77
viid3
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wJi8i
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dd223
2324700

dAG 24RD
wdd328D
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OIg75=
AJ228=

G2 150D
VAJL IR
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v 1 3EWR
29213

MIJ93=
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edl179=
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dd192=
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457
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AJ134
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AL ASRD

1h

2011i2= ZAi23VR 23138WR

J3LSTAR AI284NR JI23ITIR

J34103
JO1n3=
Jvifi2
Jd213=

2ILIMIR
34233
J42021IF

A%g395

23118=
J3167=
239187=
28214
98125=
ZB294NR

A2

A3129=
33169
SEAIE
¢3231=
JI1351F
W321i7=

33167
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9197

GJ33RD A2J32RD (JA4ARD

J3J46RD
JA959D0
23282
JALOOWR
o1 304R
1167
sJ191
3213
Id225
dJ253

I271F
eIO3SIF
JAJ43IF
JOLBLIF

JAi2Z74R
254

¢3A281/D
HIVALRD

TJ1ARNR
SA25T4R
J3I42RD

edJ48RD
2N
233000

2311500

24000
JEi068
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29214
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84254

BII20RD
23230RD
22044RD)
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2314i=

<3I3IRD
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¢2J44RD
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23197
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«

Jr
JI o

KF
XG
KK
X
MN
“ANU
MNXT
MNZ.
Ma

"ip

M2

M2p
Ny
N
NX

NMXC

HNXS

NXT
Wy

NYO
NYS
Nz

TI
TITLE

“348RD

INGTLD0
23282

CI1I941
dI13I5IF
315200
0182

222
2J178=
JIJ55=
Gil127=
JA2J4WR
€da21D0
J3131iD0
2918200
wd213
Cdigli=
231 33=
Wd1dd=
IAIBODA

JE23TAR:
2 AISRL

CAJI2RL
S IA2RL
VAJA2RL
MAGIRD
165

201

JOUSIRD
223411
W27

L6656

JO2101IF
JISIRD
w3 J9gDn
ed 23900
vdJ5IRD
CCA24RD

1214200

odd24RD
SN20RD
VOJ42]D
w24 34R
UJI24RD
ZaJ24nD
YAJ58=
GIJ32RD

AFIAERD

2SA24RD
£Ad24RD

T OPI24RD

2323301
d323iDI

23352RD
3372
2328900
3911780
£93.350R
23167

: 3I384D0
CA2A21F

SA2049R
0223
J2iaz

S adnT7
JJIL304R
J222=
2349300
2132
v 181
3423200
JIdid2
SIL34 .
J21d2
SU1dONR
vI23MR
Si248=
JI2ARD
VEI2GRD
SAJ28RD
vi739
oL
29222
GOIAAIR
GINB5IF
dJi33
L7500
oJ22200
CAGN2IF
edi20IF
2921500

JAA76D0
2971

COu28RE
SAZ44aRD
JI2551F
INIS8

W J58

MLLI9D0
2II34RD

ACASZRD.

2I3I2RD
dIJLIORD

G3SSARD OIESORD Z9I6ED0 23365

J9373
idd94
INi2%
DJ14200
JJLE8
i85
2321000
22900
dBi8n=
33338
¢2i43=
J3223
W4
JJ133
J9188D0
29233
#J166=

¢d1i32=
CIL23MR
Q24 3UR
J3254=
24254

MWJ248

2W2544R
JOJ9LIF
dJ172D0
33233

2335400
2328800
23141
gALTS

V3225

AAI5500
2312100
V22100

CeJ341F
2324800

CSA3IRD
AAI46RD
PO263WR

23000

J9d36RD
23 54RD

d312:3
JA242NR

dd3g75m0
25495
JA32INR
DVI:K]
2I173
323i85
2823
2220
2201%1
DT 2=
IHLE R
BE23)=
293C3D0
J3164D0
09189

32167

33134
2J13EWR

JIZ25ENR

2339300
Za177
J3242
vd259
ZAA89D0
¥Ri43
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2IL591F
222400
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221200
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PI2L3

ed¥1?
J2id2
V3120600
JAL44LF
d3174
3192
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$233
dL97
3A373
AL 7T7=
II2ITAR
Z3ide
23165
04199

231C0=

JdN165=
I L45NR

¢3J79D0
Joid3
3127
2Ji54D0
2317500
20108
321600

A8 =
2185
2J91d5
J3165
2419500
2191

JA157
W LACWR

ZA26INR

Sdldd
2J105

23376
oHidl
OdLi5iIF
JEIRIDD
Jo24.
Jd3a7i00
2AL64N0
2J22900

¢S1131F
3243

J3234RD
vd352RD

JA21500
JIAAERD
IJ242=

1o

AI132
223189

072
oP1iA
£31 5300
J0186
AA245LF
dI274D3
J17500
J0242

MILIED0
D325CIF

JF3A3ORD
JIB5IARD

2923200
coa420n
IN2ETAR

22877
JeI0d
JgldsIr
J2134
MILESIF
£3177
2028400

23217

#2285
JJi85=

#211900

JUL7200.

24197

22189=
2315T4R

3314917
JJ1CAIF

J3I75

J311700
23LAid0C
23197

2024700
2337800
23184D0

2332600
¢325200

23444RD

716 20GAR
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ZAd4aRD
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i&\) 394
Hldeh
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I’d\ 7

MVBINE]

TR I

ALY
SAil
D12
MWW
SR
RERANS

YOdL6
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AEAPY
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windze 2

NEP22
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BLOCK © =~ CLOGED LONP SY5TEY ANALYSIS

COARSTES TREM PILE MO mOaLE FILE AND IM INPUT

FOR CLOSELD LOOB SYSTIM TIANSFER ANALYSIS.
DIMERNSION PNNAE{4) ,TITLE (15)
THPUT MATRIX ARIRAYS
REAL AN (15) V06 (5) ,"“'V(‘AS) P#NTOL (5 ) SYVD(LG)
+ AN (L) ,"‘\d"ﬂ‘(t o)

DIMENSION CAC(L0, 38) (000, 51,00 (0. 8) , FC(J, 38) ,114055,3) “ - g
* _ Frai5,9) 0S5, a0) ,EL (33, 5)  PELLS, 35) BF (35,15, : ;o

+ : CI“(S,.}.S),Ql“(ﬁ,lf)),)(l"ﬂ(lf)}
CORKING SPACE
REAL S (65) M4(42)
DIMINSICN DU*'«Z‘“Y(.\ 8 25) ,DILAY2(05, 15)
VA
DASH TI TOUT, IDF IV, TTHEN /5 7 7\3,2A/
DATA A2 '?\L'I;n,x&'fp /'As 'lh 't ,.up ""/
HEAD FILEMAMES, TITLE AMD [4 4NTRI
SRITE (xom‘, )
FOIAT (L%, 'CIORED LCOP GYSTEY DEFINITION - BLOTK 9
+ YINPUT PROBLEA PILE NAME 2 ',5) :
READ(LIN.23) {PAWE(L), 124, 4)
CALL ASS L TPFIN, FNAME)
WRITE (TOUT, 2?)
PORAAT (2X, SOUTRUT TRITY PILE MA4E 2 ', 9)
ATAD(LIM, 23) (PNAME(L), I=),4)
CALL ALSIGN{ITREN, Fre k)
WRITE (IC)J‘I‘, 24)
FOVANT (2K, VTRFN TITLE (58 CHARK) ¢ %)
R["\I‘(YIAJ 20) (TITLE(L),I=:,15)
'i‘;'?(f*'\ﬁ)
\f 1"i (1orr, 25)
o '/\’“(/"X,‘I 1 DIAGOMAL SLEAENTS (“'?*Qf‘"fl'h“) ')
NEADLIN, ) (RIM(D) , I=5,15)
FORART (LB
READ THE FOLLOSING FRO4 THE PROBLEY I"TL
PIMERSIONS  IDEW=2
SN WNEAONIECS  TRENE
TS MREAONICS INEN=%
YV OMNEICNICS IDEMe)
JTOL ANEAXIICS  TNRENST
¥ MREMONICS [DEN=G
7OMNENOIICHS IRUN=L
AT MNEAGHICS INENsL2
G MARIX  IDEN=16
OC BATRIK - IDEN=LT
L2 MATRIA I0EW=0
FC MANRIX IDEN=LQ
B4 ONRIX TUEN=2d

B CANTRIX . IDEA=D2
i MATRIE  IDEN=20
WP ANEUSIFCE T0EN=34
DIMENSIONS  TDON=SE
AF MATRIX  IDEN=LLG

145

I=ARTY 33522814 PAGE MSL ) .
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BANLP
FhR2
ALY
A ES

RREEN

ISP L
W52

204

BANLES

JR’\"‘;Q

TS 4

GI87
Jo72

s3X73
Sd7h
DR
a77
Jda78
vlage
RN
332

233 ¢

Weh4
wRIes
;‘,yL‘,ﬂ’;
V3297
RN
AR
S0y
A ELe))
394
AL

C
c
¢

£5

[P SRS

JEAR6 Ly

el 107

L0-RPR=79 03112114 DAGE (0042

BE MATRIX  IDEN=317
CPFOMATRIX . INEN=138
CF AATRIX - INEN=Lle
DoAY '("’lg?l”l’ '
READ(IPEIN, IND=4%) TDEN .
JE(INENLEQ. 1Y READ (1PFIN) TDEM, MES - MNIZ, NU, N, N7, NS, NYO
IF(1DCNLT0. 3} READ(IPFIN) TOEN, BN, (L), Imi , 10
IE(IDENLEQ, 4) READ(IPFIM) IDEN, MK, ((MNIS (1) 2 T334 NX)
IE{IRENLEN. S) READMIPFTN) IDEN, MY, (MNV(I), I=} o NX)
IF(ICENL EQ.6) REAR(IPFIN) IDEN, NX, (VHPOL (1), T3, o)
I (INEN, EN. 8) READ(1PFIM) TBEM, M, (MNYI (D), I=), )
TF(IDMRNLEQ. ©) READ(IDFIN) IDEN WX, (MNZ (1), I=1,NX)
IF{IDEN. BQ. 11) READ(IPFIN) IDEN,MX, (XS (T), 1=, NK)
IF(INENLEQ. 35) READ(IPEIN) TDEN, M, N, ((GA2(1,.T) ,J=1,M¢), 10 ,1%%)
IP(IDEN, £Q016) READIIFFIN) IDEN,NX,NY, ((3C(L,J),J%1,N¢) , 1=1, %K)
IF(INEN,EQ. 27 READ(IPEING TDEN, X, NY, ( (QCLY,0) ,J=i, W), =0, m0)
FE(IDEYNLEO. D) READ(IPEFINY IDEN, MK, o, ((FC{T, ) J=i, ), T=i, 1)
TE(INT, 000 L) READ(IPPTN) TOENG P, MY, ((M{T,T) ,J=0,NY) , I=1, NK)
IF(IDENEQ. 203 READ(IPFINY IDEH, M MY, ((BM(T,0) =0, W), =1, M¥)
IF(INENL L. 25) READ(IPFINY TDREN, 9%, NY, ((HO(L,3),J=5,NY), I=:, WX)
TE(IDENLEOL2G) READ(IPFINY IDEM X NY, (B3 (1,d) ,J=1, 80), T=5 ,K)
TE(TDENGED, 3%) READ(IPFING IDEHN, 1, (MOT (1) ¢ I3, NX)
TE(IDEN,ED, 53) READ(IPFIN) TN, ML, MR, M2,00P . :
IF(ICENGED, 11%) READ(IBFIN) IDENGNX MY, ((AF(Y,0),T=0,NY), Iz, W%)
TP (IDEN,EQL116) READ(IPFIN) LOEM, NX, W0, ((BF(T,3) ,J=1,NY) , I=1,%¥)
IP(IOENLEQL 117) READ(IPETI) IDEN,NX,NY, ¢ (CF(T,d) ,J=1,%) , Te) , 1K)
IE{INEN, B, 330) READ{IPEING IDEN, MX, 1Y, ((DF(] oJ) JEi NY) 120, MK)
COMPINIS '
P
CALL CLOSE(IPFIN) )
' o (SI~-A00 =N\CF 3]
WRITZ AS = ( -AFC SI-AFF v)
‘ { ~lTF ¢ I}
IF{NRCED.E) G0 TO 238
DO LW Is), e
0L JImi NR
DUAY (I, 3)=~FC(T,J)
IF(2, 80, 0. QRN ED. D) GO 70
0 R2 Hml,Mi02
nUasj, }
DO ST Ll
DUA=DMEGC (T, LYSDE(L, )
DU 2 (1, K)=DUY
[A)a=),
DO TS K= Mi42
DUM=DUM U SY 2 (T, 1) #Hv (%K, J)#X(K)
DUAMY (I, 3)=0DU Y (1, 0) -3 4
Ai=d,
IP(T.ROLIY A=l
TP (ALEQ G JAND . LMY (I TR GO TS W3
MRITE(ITREN, QT) £,7,A2, AL, TUMAY (1,3}, K -
FORANT(21, 38, 1)
COUrIHyn ,
IE(WIPLEC. ) 50 TO 175
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S eod99 ©ALmd,
‘ ' B VA DO L7 I=1,Mip , ;
MAVIEN II=14NXD - L o : o
a2 DO AT =1, N0 C ' ' "
N33 DU A=),
- DI N0 359 '<W1,ML+W?

L5 L5 DUMDUM-BF(T, KY# MR ) *XIM(K)

JALh IF(DULED. ) GY 70 174 : ' f

ARG NRITEALTREN, O3) 11,3,A2, AL, DU, %2 v n _ : g

JOAN LTI COWTINUR . : ' : ;
e YO EDYL I IR IS ST )

Siai LI=] 4R 4450

20142 DO 10J T=1, 800

mm DU dmetpa (T ,.0)

2314 COTR(OUMLEN, L) G0 TO LR

3 ,“6 WRITE (ITRFM, fw 1 J,A?,m,ma K2

ST A8 coNTuR

318 143 (wo EQ.2) G0 TO 204

$oi2y DY A% I=l,NY0

a2l Itnxmxf~+~upwz

wWi22 DY 10T JI=l,NXD

w123 C DUMs-HO(I, J)

’ ari24 IF(MOULEN. L) GO TO 102

By 25 WRITE(ITRFN, 93) Y1,.5,A2,A%, U4, m
P BN BN o s N0 ENIT )

_ TII28 3 coerpNge
N, 29 IF(MIPLEQ.S) G0 1O 245
: 013l IP(NULED.YY 50 To 232
2133 PO 223 T=i,NXT ' : S . o
: 334 DO 220 J=5,vip ' : :
‘ 33138 LdT=IEING .. : o : .
L D=, ' '
: 20137 DO 210 K=l N
Gii38 203 DUMBDUM-GC(T, K *CF (X, )
e ile IF(OUMLEQ ) GO',TO 223 :

o ASIT ~"l'PF(IPRE‘.‘“,S,‘J) T, 07,2, A1, UM, 13

142 230 CONTINUE

A3 238 ) 249 D= Mip
’\)ﬂl’d I],’*IWXC
145 ™ 243 I=3,MIP :
GNRAS O JIRINND :
WLAT LVCAN
3148 COIF(TLEQL) Alsl.D

o MI5T  nUM=-Al (1,d)
o MI5% IF (AL EQ. . JANDLDUMLFQL L) GO TO 240

y ",..1.;3 : WRITE (LTREM, 99) TT,03,A2,85, DUM, K i
g4 240 cormus

: 3355 245 Aj=d, .
MILEG D9 253 [=],NZ4NYD - i
Q3187 Il= xwm"wm !

DIL5S 251 WRITE(LTREN, 99) [1,11,A2,Al A*,m ¢
L‘lb?AS ) WRITE (ITRE N 9:’) ey o ) ¢
c (IS Bev  BeL r::f,c:) '
. -_ e WRITE 8BS = (BFS  BFV  BFL ¢ )
- . {
W7 i
%{_
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. c €1 0 3 2 )
‘ 23163 IF(NXC.FO.3) G0 TO 3id - .
' 2352 IF(NYS.EQ.3) GO TO 353 o
20364 PO 230 T=l, NKD
365 DO 23 Tl NS
144 TF (M2, Q. 2. ORI, EOQL 4) GO TO 203
29568 DO 273 Kwi,M1HM2
. w169 DUM=), -
. , WLT DO 254 Lai, N

di7L 250 DUM=DUAHGC (T, LY *DF (LK)
Ad3T2 279 DUAIY2 (X, K)=DUM.

VA : : o7l DUN=J,
. SILTA D0 204 K=1,Mi4M2
ALT5 280 DUM=DUADUMY2 (1, 12) ¥ 1 {(,J) *XTM(K)
odaT75 200 UMY (L,J)sCC(T,J)4DUM
Y IF(DUMAY(I,J) W FQ. ) GO 10 213
&Y 79 WRITE(DTREN, 99) 1,J,02, A%, DUNHY (X, ) , 149

'.mw. 23)  CONPINUS
CS181 30 CoNrIUR

Jd182 IF(MIPLEQ. ) GO TO 235
23524 0 333 1=],Mip
aiBS II=LHXC
JdA 84 DO 333 J=i,NYS
201387 CUv=a,
Jdi88 DO 320 Kal MiM2 :
J109 322 DUM=DUHBE (T, K) *FM (K, T) B IM(K)
Sl IF(NUMEQ. ) GO TO . 330
C Wi BRITE (ITREN, 93) IT,J,A2,A%, UM, Ké
W4i03 337 CONTINUE :
WA 335 DO D40 I=l,NZHIYO ' o %
‘ 2ALeS IY=INXCT-H]P : ' . 4
wilos GO 343 JI=3,NYS
wdi 87 IF(RL{I,T) .EQ.20) GO TO 343
HA09 WRITS(TURFN, 99) T1I1,J0,A2,A1, L (L,J) K4

D289 34¢ CONTINUE
W20 350 TORTINUS

©32d2 [E(NXTLEQe B OR MILEQ, DL CRWGM2,E0.3) GD TO 280

S8244 DO 37D I=i,NXC

Vo235 DO 378 JI=i,01i4M2

Ju2d5 JIRTHYS

€327 DUA=1,

d329% N 358 K""".L,I’J

0J299 I8¢ DUASIUMHSC(T, K)*OF (K o)

u2ad IP{DU4.EQ. %) GO TO 379

w212 NRITE{TTRFN, O%) [,37,22, A;,w"!, e

29213 37¢ CONTINUE

24 IF(MIPLEQ. )Y GO TO 395

Jd2.5 390 DO 393 =i, MIP

o217 IX=I#IXC

ed2i8 DO 394 J=i,M14M2 %"
. 13219 JI=THYS ‘ - 4
o Jd22a IF(BF(I,J).EQ.2,) G T0 3199 ' : ‘

222 WRITE (ITREN, 23) II,03,A2,A1,BF(I,J),%3

34223 393 CONTINUE
14R

e A AR APPSR o
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Je224 395  CONTINUS

225 IF(NYS.EQL D) GO TO 474

22227 I (MNCLEQ. 2o ORL MILEQ. 3. CROM2, QL) G TO 444

229 DO AL Tl M0

230 COD0 ALY T=i,Mi4M2

J9235 DUA=S,

Ja232 DO 43S K=1,0

MI232 A2 BUASDUASC(TLK) *DF (K, ) : : _ : 1

29234 4kd . UMY (I, J)=DUA 1 ! ' 3

£A235 N0 433 I=L,NKC - : : :

3235 N0 432 3=5, NS

237 L JIRTANYGH L HA2

33238 DUM=d, : _ ‘

33239 DO 42 Kel,Mi4M2 , ‘ . ‘ 1

SO240 420 DUA=DU4EDUAMY (T, KY* P (K ,.0) ' -

33241 IF(PUMLEQ. .Y GO TO 432

243 WRITE (ITRFN, 93) I,J3,A2, A%, U4, K

43244 432 CONTINUE : v ' ;

245 IF (MR, ED. ) GO TO 474 _ : |

23247 483 DO 452 I=1,MIP : . ]

3249 II=I+X0 . : i

29249 DO £33 J=i,NYS :

20253 JTRTHIYSHM I 42 g ' é

0251 DUA=3,

MW252 N0 A5 X=i,M1+12

0253 ASI - SUM=NUAHF(I,R)* B ({K,.]) ‘

S AN254 IF(PY4.EQ. 8. ) GO TO 454 : ' :

v 80255 WRITE(LTAFN,93) I1,23,A2,K1,004,Kd §
. W257 483 CONTINGE ' | - v ' 1

00258 470 CONTINUG S ‘

J9259 IF(NWOED. O (RO NXCLEQ. ) 30-TO 493 :

G251 DO 480 I=1,N4C o C 4

33262 - DO A3 J=1, N ; , : 3

2243 JI=T428YEM T4 2

254 IF{GAC(T,J).EQ.&.) GO 10 480

33265 WRITE (ITRFN, 93) 1,J33,A2,AL1,GIC(T,J) Ké

G257 ARy CovrIagg
JA258 4S5 WRITE(ITREN, 93) ¥X¢
c

“RITE TITLE, DIMENGIONS AND COLUMN CODRES i
M269 WRITE (ITRFN, 23) (TITLE(T),I=1,15) '
29279 NX=NATHAIPANZHYD :
¢d271 MY=DANYS M L+ 2400 :
3272 WRITE (ITRFN, SJ3) NX, MY, K3
£d273 533 FORMAT(ZI) s S
13274 IF(NXC.EQ.A) GO TO 29 - i
274 DO Si I=i,MC : : ;
W277 5S¢ WANN(D)=MNKC (1)
3278 523 CONTINUE '
e P (iP.E0. 2) G2 T 540 - ORIGINAL PAGE 18
J328% DO 535 I=i,MiP OF POOR QUALITY, ‘
- 282 TI=I4NC ' , ,
03283 533 AN ([T)=MXP(I) : o
284 543 CONTINUE j
2285 DO 554 I=i,N7 : :
C
&




RT-ii INDEX V&3 C;OURCE LISTING II-AER=T79 23:12:14 PAGE .J0005

y ) JE286 CTI=TANXCHALP

. CJ287 553 WNN(IT)=wNZ(I) :
Wa2 33 IF(NYDLEQ. ) GO TO ".)7@
Ju2od DO 55 I=1,NY0
Jd291 . IT=TNKCHPNT
3202 549 MMM (IT ) =NYG (T)
2293 573 CONPINUE .
d0294 TIR(NY3LEQ. ) G0 TO 593
U298 N0 3¢ I=1,NS

J3297 5% MMM(I)=ANIS (D)
vd288 S04 DO S I=1, N2

3299 II=[4NYS
Je300 640 ANA(TT)=vMNV(T)
ed3al IR (NYS.EQ. %) GO TD 52¢
JI333 DO 61 I=i,NYS
Je 324 I I=14+4YSHNZ
GE3N5 S0 (T ) =MNTOL (1)
S03d6 428 GO INUGS
Ui3a7 IF{NW, EQ.3) GO TO 648
YN DO 533 I=i Ny
03\531\3 TI=T4+2%YS4NZ
JI31L 630 NI =N (T)
vid3i2 49 COVTINUS
Ji313 TER(NX.LE. 18) GO TO 57
aa315 AWRITE (ITREN, 953)  (M(I) ,I=3,18),1IP
2316 453 POVMAT{LIAG, A3, AL)
M3a7 IF(‘JX.U‘.J?) 50 TO A5%7) .
+33.9 WRITE (ITRFN, 854) (M\N(I) I1=19,35),1IP
JJI32¢ ISTART=37

‘ ) A3325 50 1D 684
A2322 753 - ISTART=19
28322 GO TO 582

w3324 578 ISTART=L
MI325 A8 WRITE (ITREN, AS3)  (MNN (1), I=ISTART, MNX)

M35 IF(NY.LE,18) GO TO 742

322 WRITE (ITREM, A52) (Ma(T) ,I=2,13) ,1IP
Ja32¢ TE(NY.LEL35) GO TO 594

“aa33L WRITE (ITRFN, GSO) (1""1‘1"(1) 1=.9,35 ),IP
2332 ISTART=37 .
23333 GO TO 7.

20334 592 ISTART=19

Ju33s G TO 7.8

JA335 T ISTART=L _
dn337 T WRITE(ITRFY, 553) (MMM(1), I=1START, NY)

. C THE END
w330 STOP
dn33¢ D
150
SIS s -
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JUdid

BARIY
w12
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Yot
Jedis

JANLs

337
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eJdLe
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221
w22
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aad23
20328
IR
Wdd32
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S 30

A‘]"AE’”{“IJ 13:24:55 P" GE 23331

C BLOCK 10 ~ CLOSED LOCP SYSTEM PERFORMANCE !\I\'?XLY IS
DIMENCSION FRAME (4) ,TTLMEI(D) . '
c IMPUT #ATRIX ARRAYS
DIMENSION GA(L5,15),00(5) ,A(34,37),T2(15,15) ,RD(:5),
+ RE(35,15) 1R (32, 15) ,DF(5,15) ,H(15,15) ,CF (5, 15)
c QUTPUT HATRIX ARRAYS
DIMENSION CV(33,39),04(33,33) ,COWU (35, 35)
c WCRIING SPACE
DIMENSION DUMY (35, 33)  ARRAY (973) , TNRPAY (043) , 0 (33, 27),
+ QV(BJWHZ),“(32,’J) X33, 3%), ﬂi(35) YU (35, 31),
+ SCALE (37) |
c t“UIV‘L‘@“F
EOUITALENCE (YU, R, IRRAY, INRRAY) , (COVYY, Xy, (COWU (25, ?G),TZ),
+ (CC‘YU(L'B?) oFY , (OV, ), (DU MY, B, HRY , (H,8F),
+ (TZICF) ’ (‘3"1,}(}"‘) ’ (S W"I'RJ))
COMON/NONAE/ NDIY
C ) TATA i
DATN 1IN, I0UT, IPFIN, IPFCUT /5,7,24, 21/ .
DA'\ LASTIN, TTLNEY 11, R, 1233 /a_?71 LI LI L AL el P 4
c READ FILE NAMES '
WRITE (IOUT, i
i FOMAT (23X, 'STOCHASTIC PERFORIANCE AVALYSIS - BLOCK 2,

+ /2%, VINDUT PROBLE4 FILE NAME 2 *,98)
READ(LIIMN, 2%) (FMAME(I),I=i,4)
CALL ASSISN (IPFIN, FNAME)
WRITE (1OUT, 12)

2 FORUAT (2X, *OUTPUT PROBLEM FILE NAME ? °,€)
READ(IIN, 23) (FMAME(I),I=i,4)
CHLLL ASSICN (IPFCUT, FuieiE)

24 PORMATL (5A4)

c READ AND “RITE PROBLEA FILE

CALL R”ﬁR(IPFIN IPFOUT, TrLNEY, 1923, LASTID, MRRAY,, IARRAY)

REWIND IPTIN
e READ THE FOLLC.TNG FRM TUHE P?OBL 1 FILE:

c DIMENSIONS  IDEN=2
c (4 MNTRIX  IDCWN=25
C TZ “ATRTX - INEN=35
e CH VECTOR  IDEN=L
c RO VECTOR  IREN=SL
c CIMENSIONS  IDEN=54
c BF VATRIX  IDEM=L17
i A ANTRTX I0EN=12]

Y 33 Y=L, 200
READ (IPFIM, END=43) IDEM
IF(IDEMN.FEO. 1) READ(IPPIN) IDEN, NXS,NXC,NU, MY,

M7 NYS, \YO

IF(IDENLEN, 25) READ(IPFINY IDEM,NX,NY, ((GM(1,0) ,J=1,8Y), I=4,NX)

[F(IDEN, ED, 34) READ(IPFIN) IDEM,NX, N, ((T7(1,J) ,J=1, MY}, I=1,0M)

IF(IDEN. EQ.49) READ(IPFIM) IDEN,NX, (2D(I},

=1, MX)

IF(IDANLED, 52) READ(IPF L) IDEN, MX, (RD(L), I=1,1X)

IF(IDEM.50053) READ{IPFIN) IDEN,Mi,MiP, 2,420

IF(IDEN,EQ.116) READ(IPFINY IDEN,NX, MY, ((BF(I,J),.T=1;NY}, I=3, VXY
IF(IP”V FﬁaL;,) READ(IDFINY IDEMN, X, NY, ((A(I,J) ,J=1, W), I=5 0K}

33 COMTINUE
44 REIND IPFIN

155
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D-APR=T9 33:24:55 PAGE ¢2042

NAT= L3N XE
A= -NXC
STOT=Y 485D
INEN=LASTID
' {3v)
COMPOSE Qi = { ) QD (34T 2), SOLVE FOR C¥ AND “RITE
)

DO A73 I=i,NIOT
Do A7) J=i,NTOT
”*(I J)=a,
IF(WV FQ.) 30 T2 7Jﬂ
599 I+, NAT
DO B0 JI=i, NP
D=3,
nNo ﬁSJ K=i,N¢ :
DUM=DUA4GA(T, h)*?%(J,K)*Qﬁ(K)
Y (T ,J)=DUyY ’
HIDIM=3)
CALL LINEQL(MDIY, NTOT. A, Q9,C4L,E, XF,"RPGCALE)
IDEN=IDEN+L
IF(MGED. L) 50 71 705 )
WRITE (IPFCUT)Y IDEXN NTOT, HTﬂS((Gi(I,J),J=l,Nﬂ3P),I=1,NHUP)
DO 7u/' I-L,A‘TI'OT
TRAT)=SQRT (CH (T, I})
IDEY=INENE]
“RITE (IPFCUT) ID&\,bTﬁ” (TR(1),I=1i, NTOT)

-GS TO 728

WRITE(IPFOUT) INEY, 13,11,R2
IDEN=IDEN+1

“RITE (IPFOUT) IDEY,Ti,R3

_ (23)

COIPOSE QV.= () TZI*AD*TZI? (3 BFT), SOLVE FCR CV AND WRITE

{EF)

D0 718 I=1,MTOT
N0 7id I=%,N{OT
w(I,J)=d.
IF(MI.EQ. D) GO T S92
nO 720 1=i,NZ
DO 723 J=i,NZ

DUMMY (T, J)=TZ(1,J}
NDIM=35
CALL GMINV(NZ,MNZ,DUH4AY, TZ , ¥R, )
DO 743 I=1,MZ
DO 743 J=1,12
DU Az .

DO 738 K=1,M2

DUM=DUMHTZ (T, 2y *TZ L, F)*RD(V)
DUAMY (T ,J)=DU 4

DO 752 I=i,NZ

nO 750 J=i, N2 ' - -
T2 (1,J)Y=DUY (1,3}

DO 772 I=},Mip

DY 773 J=i,MZ

DUA=3,
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10-APR~T9 33:24:56 PACE 1223

DO 753 ¥X=1,NZ

DU A=DUSHBE (T, K)* 2 (K, J)

DUMMY (1,0 )=DUM : ~
DO 798 I=1,MiP : S
II=14NXT ) :

DO 704 J=i,Mip

JI=THILT

DUA=¢,

No 784 K=1,NZ

DUN=DU4DUMMY (I, K) *BF (J, K)

OVAIT,JT)=DU4

NDIM=33 : R

CALL LINEQL(NDIY,NTOT,A,V,CV, E,¥F, TR, SCALE)
IDEN=ILEN+]L ' ' :

'*’RI’I‘C(IPFUJ‘I‘) ICEN, NTOT, NTOT, ((CV(I,J) ,J=1,NTOT) ,I=1, NITOT)

a74 I=i,NI0T '
TR(I)-SQRT(CV(I I))
IDEN=IDEN+L
WRITE (IPFCUT) IDEN,NTOT, (TR(I),I=3,WIOT)

WRITE COV=CVACH '
IDENSIDEN+
nO 9i I=i,NIOT
DO 833 J=1,NTOT
IF ("9, EQ. 3. ANDLMIP, NE. ) CV(I,J)=CV(I,J)
IF {04, 3B, 3 ANDLMIP, BC, &) CV(I,J)=Cri(I,J)
IF (39 EQ. 3. ANDLMIPL. EQL ) 50 TO 315
IF (3. 9B . 3. ANDWMIP L NEL 3) CV(T,J)=CV(I,J)+C%(1,J)
CONTINUE
WRITE (IPFCUT) IDEN, WTOT, MPOT, ( (CV(I,J) ,J=1,MTOT) , I=1,N70T)
D0 832 I=i,NIOT - '
TR(I)=SORT (CV(I, I))
IDEN=IDEN+L
WRITE (IPFOUT) IDEN, NTOT, (TR(I),T=i . NIOT)
GO TO 218
WRITE (IPFOUT) Iorr.,x;,h,nv
IDEN=[RAN+L
WRITE (IPFOUT) 10BN, I1,R3
CORITTHUE
LASTID=IDEN
READ THE FOLLOVING FRO4 THZ PRCBLEM FILE:

H AATRIX  IDEN=27

HR MATRIX IDEN=28

CF MATRIX IDEN=118

CF MATRIX IDr‘:\uAe
DO 219 K=i,27¢
READ (IPF IV, EdD=322) IDEN
IF(IDEN. EQ.25) READ(IPFIN) IDEM,NX,NY, ((H(I,J),J=1,NY), =i, X)
IF(IDEN, £, 27) READ(IPPIN) IDEN,NX,NY, ((HR(Y,J) ,J=i,NY),I=i,NX)
IF(IDEM.EQ, 117) READ(IPFIM) IDEW,NX, WY, ((CF{I,J) ,J=i,NY),I=1,NX)
xr(rm:'x EQ.118) READ(IPFIN} IDEN,NX,NY, ((DF(I,J),J=i,NY),T=i,X)

QP INUE
mnz'-m.crm
: (4R ")

FORM YU = ( )
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(DF*t1  CF)
DD 825 U=, N74NYDHNY
N0 025 J=i,NATH4Ip
YU(I,J)=d,
DO 834 I=i,MZ4NY0
DO 33y =1, NAT
YU(I,J)=HR(I,J)
IF(NULEQ.2) GO TO 870
DO 854 1=i,NJ
TI=INZANYD
0 553 J=i, NXT
DU4=d3,
DO 844 K=i,N7
DUEASDUAHDE (T, KY ¥ (K ,.0)
YU (II,J)=DU1
IF(MIPLEQ.JY GO TO 870
LD 858 I=i 107
II= IW?-@‘\IYO

T D0 B33 J=i,MiP

GJI=JHKT
YU(IL,J7)=CR(T, J)

COAPUTE COVYU = YU*(QVN"V)*YUT AND WRITE
D) S99 T=1,NZHY0NU
D7 892 J=1, NAT+LP
DUa=d,
™0 833 ’\“L,ruvﬁ’lxp
DUA=DUMHYU (T, K) *CV (K, T)
DUAMY (T,.7)=DUv
DO 914 I=1,NZHIYOHU
DO 8137 J=1, NZANYO+HIY
DUM=J,
D) C2J K=1,WATHIIP
DUA=DUMDUMAY (I, K) *YU (T, K)
COVEU(T ;T y=DUA
SDEN=IDEN+L

ORIGINAL PAGE 1§
OF POOR QUALITY,

) ‘\1 "O’I"”\U»NYO‘?NU

I'TE (LPFCUT) IDEW,NTOT, NTOT, ((COVYU(L,J),J—-...,;\I’I'O'I‘) I=5,NIOT)
r)o €22 I=i, HIOT
TR(L)=4,
IF(COWU (I,1).CT.2.) TR(L)=GORT (COWU (I, 1))

- CONTINUE

IDD\-—ID._:.HJ.
WRITE(IPFQUT) IDC'\Y N7OT, (TR{I), I—«:.,'\FPC‘T)
DO 944 I=1,NIOT
DO €44 J=1,Mi0T .
IF{TR(I}.ED.¥.) GO 10 833
TOVLU(L,3)=COVEI(L,T) /(TR (LI FTR(T))
GO TO 914
COV{U(I,J)L',W.
COVIU(I, I)=7,
COV'{U(I I)=1,
COUTINUS
IDEN=IDEM+L '
WRITE(IPFOUT) IDEN,NTOT, NTOT, { (LOWU (I,J) ,J=1,NTOT) + I=1,MTOT)
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- SAY M DO 950 [=IDEN+L, 133
o ‘ COAI2 08 CWRITE(IPFOUT) IDEN, I3, 11,0

. ¢ TIE END
: 23203 STOD
S 234 END
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. RT-11 INDEX Va3 SOURCE LISTING . 13-APR-79 12:03:88 PAGE w3201

c * ROUTINE 70 READ PROBLEM FILE AND FORMAT
: c ~THE DATA FOR HARD COPY , .
$0201 DIMENSION RARRAY(35,35) ,CARRAY (35, 15) ,CLABEL (35) , REABEL (3%)
3302 - COMPLEX CMPRAY (15,15) ,BARRAY (15)
20043 REAL*S DBLANK, XDATE (2) , KTIME ;
20204 COMCN/IO/ TIN,IKS . , : ' :
d0I25 DATA BIANK /' '/,DBLANK /' '/ : :
122326 DATA IIN, JOUT, IFIN, IFOUT /%,7,238,21/ S
» c " GET FILENAME FOR PROBLE4 FILE
JABT - NDIM=3S »
22038 IKB3=24
J0009 CALL ASSIGN (IKB, 'KB:/C*)
c CALL CATE {XDATE)
o CALL TIE(XTIME) :
¢ WRITE(IKB,5) (XDATE(I),I=1,2),XTIME
cs FORMAT (20X, A8,A1, 5X, A8, /)
C REWIND IKB -
S9a13 ©OWRITE (I0UT, 199) . o
J0211 13 FORMAT(SX, 'PROBLEM FILE NAME 2 *,$) ORIGINAL PAGE IS
9312 READ(IIN,23) (CLABEL(I),I=1,4) . OF POOR QUALITY
3013 22 FORMAT (4A4) . ,
C 20014 CALL ASSIGN(IFIN,CLABEL)
U315 DO 25 K=1,293 :
‘ 22316 READ (IFIN, END=2G) IDEN : :
: 217 IF(IDEN,EQ. 1) READ(IFIN) IDEN,NXS,NXC,NU,N+,NZ,NYS,NYO
32819 IF(IDEN,EQ, 53) READ(IFIN) IDEN,M1,MiP,M42,M2P
420821 25  CONTINUE
. 20022 25 REWIND IFIN
20923 NXT=NXGANXC
2o024 NZT=NZHYO
c GET INDICES OF ELEMENTS TO BE LISTED
23325 *“RITE (10UT, 32)

Sda2s 23 FORMAT (5X, ' INPUT INDEX OF EACH ELEAENT TO BR LISTED',/,
+  5X,'ONE PER LINE = LAST INDEX SUOULD BE &) )
Jev27 4 READ(IIN,S3) IX :
Udv28 5) FORMAT(13) '
*3d429 IT(IX.EQ.9) GO TO 3309
C FORMAT THE LISTING

JJd31 RENIND IFIN
2332 GO TO (55,73,93,93,93,97,92,93,92,94,94,99, 144,123, 149,164,

‘ 189,200,229, 249,258,223, 33, 323, 248, 363, 334,420,428, 440, 453,
224,93,90,483, 539, 523, 543, 563, 589, 413, 623, A43, 654,684,733,
123,749,753, 789, 808,823,840, 84, 902, 978, 92,949,959, 9849,
12, 1023, 1948, 1853, 1882, 1133, 1104, 1145,1168,1183, 1208, .
1223,1242,1200,1223,1243, 1234, 1223, 1243, 1283,12208,1249, 1238,
1222,1240,1200,1223,1243, 1203,12243, 1249, 1200,1220, 1248, 1222,
1229,1249,1209,1222, 1249, 1233, 1228, 1243, 1204, 1223,1249, 1243,
1225,1242, 1209, 1220, 1243, 1233, 1223, 1240, 1253, 1284, 1334, 1323,
1349,1349,1352,134%, 1358, 1343, 1358, 1394, 1433,1388), 1%
. C TITLE . .
J3233 68 READ(IFINY IDEN,NX, (CLABEL(Y),I=1,NX)
28034 WRITE(I¥B,A8) (CLABEL(T), I=1,NX)
J3335 53 FORANT(OX  Cawaad ¢ ong 13(/,5%,504) /)
g¥d35 GO TO 4
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‘RT~11 INDEX Vd3 SOURCE LISTING 1$~APR"7§ 121008 08 PAGE 22392

¢

JI937

338

Wid39
L
dd4l

daa42

g4l
344
JUd4s
DOREY]
DLDERY
29949
ISR
3951

DLV
VB ER
355

70
75

85

o5
93

106

OﬂﬂSG..

257
3089
#3361
JdYA ]
MIV64

J3A65
. JITRG
Jddn?
PR LS
379
aa71
II73
Jua7%
TR

3377
JIn78
dII79

g3l

11

129

132

140

v A32

"33
V385
Jea?
“IN39
WWJod

32091 .

AIN92

‘W93

DIMENS IONS )
WRITE (IKB,75) NXS,NXC,NU,NY, NZ + NG, NYO
FORMAT (5X, 'VECTOR DIMEN oNs ¢ Y/,

A+ TXUNXS =, I3,0 NXC =Y, 13,0 NU =YL, I3, NWoe', I3,
+ 'Y NZ =*, 13, NYS u’,x:&,' NYO =*,13/)
GO TO 42

WRITE (IK3,85) M1,M2,M1p ,
FORMAT (5K, *MEASUREMENT PARTITION ¢ M1 = *,13,' M2 = *,I3,/,

+ 5%, "NUMBER. OF FILTER STATES : MIP = *,13,/)
GO T0 49
MNEMONICY

DO 98 L=1,IX
READ(IFIN) IDEN
IF(IDEN.NE,.I¥-1) GO TC 98
READ(IFIN) IDEN,NX, (CLABEL(I),T=1,NX)
WRITE (1133, 95) («"IJ\BEL(I) I=1, NX)
FORMAT (5, 1504
COUTINUE
GO TO 4
MATRICEKS
CONTINUE
TE(NXSEQ. J.ORUNALEQ. 3) GO TO 1952
O 110 L=1,IX
“READ{IFIN) IDEN
TP (IDENJEQ. 3) READ(IFIN) IDEN NX, (('umn(v) 1=1,NX)

- IF(IDEN.EQ.18) READ(IFIN) IDEN, NX,(RLABFL(I) I=1,NX)

IF(IDEN.EQ.12) READ(IFIN) IDEN,NX, Nx’.((RNl:’U\Y(I,J) J=1,NY) , I=1, NX)
CONTINUE

CALL MATLIS (13, 'CAMMAS MATRIX',NDIM, NXS, Ny ,R[}\BEL,CLABFL,RARRAY,
+ CARRAY, o)

GO TO 43

CONTINUS

IF(NXS,EQ.3) GO TO 1958

DO 134 L=1,1X

READ(IFIN) IDEN

IF(IDEN. EQ, 1) READ(IFIN) me:\: NX, (CLABEL(I), I=1,NX)

EF(IDEN.EQ. 13) READ(IFIN) IDEN,NX,NY, ((m\tmyu J) o J=1, NY) , I=1,NX}
CONTINUE

CALL MATLIS (9, 'FS MATRIX® ,NDI: M, NXS ,NX5 , CLABEL, CLABEL, RARRAY,

+ CARRAY, ")

GO T0 49

CONTINUE.

TF(NYS. EQ. . OR.NXSL EQ. 2) 50 TO 1952

DO 153 L=1,1X :

READ(IFIN) IDEN

IF(IDEN,EQ. 4) READ(IFIN) IDEN,NX, (RLABEL(I), I=1,NX)

IF(IDEN, EQ. 14) READ(IFIN) IDEN,NX, (CLABEL (I},1=1,NX)
IF(IDENLEQ.14) READ(IFIN) IDEN,NX,NY, ((RARRAY (I,J3 ,J=1,NY}, I=1,NX}
CONTINUE

CALL MATLIS (9, 'S .vmmx',Nm.w,Nys,.xxs,rzmam,,cmam,,nmmy,

+ CARRAY, U}

GO TC M , -

ccm‘mm*

IF(NXTLEQ. 2. CRLNNLEQ. 2) G0 TO 1954
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JJRgs
JI06
23097

M99
“daley

3713
dd194

92105

lvs
3107
¥3199
vdllg
0111
Jdl13
Jadlls

22117

2118

00119

123
9121
0123
dd124
9125
127
33129
32131
¥J132

22133
A0134
23135
33137
¥3138
¥d139
gdl4}
¥3143
23144

20145

- 33146

#3147

- 3149

159

. 33151

2153
20155
dd157
3158

#3159
162
23161

173

189

289,

210

229

233

253

260

10-NPR-79 12:00:25 PAGE 39203

DO 173 te=l,tx 3 _

READ(IFIN) IDEN o s

TF(IDEN. FQ, 3} READ(IFIN) IDEN,NX, (CLABEL (1), Y=, Nx)

IF(IDEN.EQ,11) READ(IFIN) IDEN,NX, (RLABEL (1), I=1, NX)

IF (IDEN. £0. 15) READ(IFIN) IDEN, NX, NY, ( (RARRAY (I, 3) ,J=1, Ny} , I=1,NX)
CONTINUE : :

CALL MATLIS (13, 'GAMMAC MATRIX® +NDIM, NXC, N, RLABEL, CLABEL, RARRAY,

t  carmay,p) , ; .

GO T 42 - ~ '

CONTINUE o '

IF(NAZ. EQ. 0. OR.NJL EQ. 0) GO TO 1953

DO 129 L=l,IX

READ(IFIN) IDEN | I

IP(IDEN. £Q.2) READ(IFIN} IDEN,NX, (CLABEL (I}, I=1, NX}

IF(IDEN.EQ, 11) READ(IFIN) IDEN, NX, (RLAZEL (I}, I=1,NX)
IF(I0EN. BQ. 16) READ(IFIN) IDEN, NX, NY, ( (RARRAY (I ,J) #J=1,NY) , I=1,NX)
CONTINUE o

CARRAY, 9j

CALL MATLIS (9, °GC MATRIX°,NDIM,NXC,NU,RLABBL,CLABEL,RARRAY,

GO TO 42

CONTINUE ‘ ’
IF(NXE.EQ.&.CR.NYS.EQ,ﬂ) GO TO 1952
DO 219 L=1,1% : ' »

"READ(IFIN) IDEN

IF(IDEN. EQ. 4) READ(IFIN) XDEN, NX, (CLABEL (1) , I=1 , NX}
IF(IDEN.EQ. 11) READ(IFIN) IDEN, NX, (RLABEL (I}, I=} , NX) _
IF(IDEN. BQ. 17) READ(IFIN) TDEN, NX, NY,, { (RARRAY (I,J) , J=1, ) | I=1,N%)
CONTINUE » ,

CALL MATLIS (9, 'CC MATRIX +NDIM, NXC, NYS , RLAREL, CLABEL, RARRAY,
+ CARRAY, ?) . _

GO TO 42 ,

CONTINUE :

IF(NXC.EQ.9) GO TO 1958

DO 233 L=i, X

READ (IFIN) IDEN

IF(IDEN, EQ. 11) READ(IFIN) IDEN, NX, (RIABEL () , I=1 , NX}
IF(IDEN, EQ, 18) READ(IFIN) IDEN, NX, NY, ( (RARRAY (I,J) ,J=1, Ny) 121, NX)
CONTINUE : '

CALL MATLIS (9, 'FC MATRIX® «NDIM, NXC, NXC, RLABEL, RLABEL, RAIRAY,
+ CARRAY, 3) L
GO TO 43

CONTINUE - :

IF(N2,EQ. 9. OR.NXC.EQ. 0) 50 TO 1952

DO 253 L=l, IX

READ(IFIN) IDEN ‘

IF(IDEN. £Q.9) READ(IFTN) IDEN, NX, (RLABEL (1), I=1, NX)

: IF(IDEN,EQ. 11) READ(IFINY IDEN,NX,(CLABEL(I),I*A,NX)

IF (IDEN, EQ. 19} READ(IFIN) TDEN,NX,NY;((RARRAY(I,J),JWI,bN),I=1,NX)
CONTINUE
CALL MATLIS (9, *HM MATRIX',NDIM,NZ,NXS,RL&BEL,CLABEL,RARRAYa

+ CARRAY, 3)

GO TO 42

CONTINUE

JF(NzaEQ.ﬁ.GR.NYS.EQ,J) 30 TO 195
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#2163
3164

o165

V3167
29169
3171
29172

09173
22174
20175
20177
03178
29179
0181
4183
90185
23186

aa187
22188
39189

vd19l -
2192

20193
U195
08197
28199
03209

JJd2a1

273

280

292

and

319

13~APR<79 12:30:08 PAGE %34

DO 272 L=1,IX

READ (IFIN) IDEN

IF(IDEN.EQ. 4) READ(IFIN) IDEN,NX, (CLABEL (X),I=1,NX)

IF(IDEN, EQ. 9) READ(IFIN) IDEN,NX, (RLABEL (L) ,I%1,NX)

IF(IDEN,EQ. 23) READ(IFIN) 1DEN, NX, N¥, { (RARRAY (I,J) ,J=),MY) , I=1,NX)
CONTINUE

CALL MATLIS (9, 'FM MATRIX',NDIM,NZ,NYS, RLABEL,CLABEL, FARRAY,

GO TO 4a

CONTINUE

IF (NYO. EQ. 3, CR.NXC. EQ.2) GO TO 1954
DO 293 L=1,IX

- READ(IFIN) IDEN

IF(IDEN, EQ.8) READ(IFIN) ILEN,NX, (RLABEL(Y),I=1,NX)

IF (IDEN. EQ. 11) READ(IFIN) IDEN,NX, (CLABEL(I),I=1,NX) :
IF(IDEN, EC. 21) READ(IFIN) IDEN,NX,NY, ( (RARRAY (I,J),J=1,4¢),I=1,NX)
CONTINUE

CALL MATLIS (9, 'HO WATRIX',NDIM,NYO,NXC, RLABEL, CLABEL, RARRAY,

S+ CARRAY, )

GO TO 49

CONTINUE ‘

IF {NYO. EQ. J, OR. NYS. EQ. #) GO TO 1950

no 319 L=1,IX _

READ (IFIN) IDEN » .

IF(IDEN.EQ. 4) READ(IFIN) IDEN,NX, (CLABEL(1),I=1,NX)

TF(IDEN.EQ.8) READ(IFIN} IDEN,NX, (RLABEL (L), I=1,NX) :
IF(IDEN. EQ.22) READ(IFIN) IDEN,NX,NY, ((RARRAY (I,J),J=1,N¥),I=1,NX)
CONTINYE ,

CALL MATLIS (. 'FO MATRIX® ,MDIM,NX, NYS, RIABEL, CLABEL , RARRAY,

+ ¢ .RRAY,¥)

G0 TO 48
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2282 320 . CONTINUE AR
02293 IF(NXT.EQ. ) GO TO 1950
IN235 DO 333 L=1,1IX
02206 READ(IFIN) IDEN
20237 IF(IDEN. EQ. 1) READ(IFIN} IDEN,NX, (REABEL(I),I=1,NX)
V0299 IF(IDEN.EQ.11) READ(IFIN) IDEN,NY, (RLABEL(T),T=14NXS, NXSHIY} :
20211 IF(IDEN, EQ, 23) READ(IFIN) IDEN,NX,NY, ({(RARRAY(I,J),J=1,NY),I=1,NX)
213 333 . CONTINUG ‘
. 99214 CALL MATLIS (8,°F WMPRTX® , NDIM,NXT, NXT, RLABEL, RLABEL, RARRAY,
+ . CARRAY, &) : E
39215 GO TO 49 ~ R L
Jdu216 348  CONTINUE T o
9217 - IF(NKT.EQ. 9. OR. NJ, EQ. ) GO TO 1959
M219 nO 354 L=i,1X L o ~
9224 READ(IFIN) IDEN ' :
99221 IF(IDEN.EQ. 2) READ(IFIN) IDEN,NX, (CLABEL (I),I=1,NX)
90223 IF(ICEN.EQ. 1) READ(IFIN) IDEN,NX, (RLABEL(I),I=1,NX)
29225 [F(IDEN,EQ.11) READ(IFIN) IDEN,NY, (RLABEL(I),I=14NXS,NXSHY)
Va227 . IF(IDEN.EQ.24) READ(IFIN) IDEN,NX,NY, ((RARRAY(I,J) ,J=1,NY),I=xl, NX)
3229 353  CONTINUE
20230 - CALL MATLYS(8,°G MATRIX' NDIM,NXT;NY, RLABEL, CLABEL, RARRAY,
: + . CARRAY, 9) T _ S
00231 - GO TO 4& '
09232 360  CONTINUE ' '
29233 IF{NXT.EQs 2. OR, NY. EQ. 3) 30 TO 1957
39235 DO 370 L=1,IX : ,
39235 READ (IFIN) IDEN :
90237 IF(IDEN.EQ.3) READ(IFIN) IDEN,NX, (CLABEL(L),TI=1,NX)
239 IF(IDEN.EQ.13) READ(IFIN) IDEN,NX,(RLABEL (I),I=],NX)
© 2a24) IF(IDENJEQ. 11) READ(IFIN) IDEN,NY, (REABEL(I),I=14NXS, NXS4NY)
20243 IF(IDEN.EQ. 25) READ(IFIN) IDEN,NX,NY, ( (RARRAY(I,J),J=),NY},I=1,NX) o
3245 373 CONTINUE . ‘ b
20246 CALL MATLIS (12, '"GAMMA MATRIX® ,NDI™,NXT , Nv, RLABEL, CLABEL, RARRAY, '—
+ CARRAY, J) - : o
02247 GO TO 42 : : b
S M248 323 CONTINUE . o _ ;
249 IF(NZ,EQ, M1, OR. NXT.EQ. 8) GO TO 1958 [0 (33427, PAGE 13
3251 DO 394 L=1,IX , OF POOR Qi ag Ty
w252 READ(IFIN) IDEN R '
w9253 IF(IDEN. EQ. 9) READ(IFIN) IDEN,NX, (RIABEL(X),I=1,NX)
w255 IF(IDEN,EQ. 1J) READ(IFIN) IDEN,NX, (CLABEL(I),I=),NX) '
29257 IF(IDEN.EQ.11) READ(IFIN). IDEN,NY, (CLABEL (L), I=14NXS, NXG4NY) ..
3259 LF (IDEN, EQ. 26) READ(IFIN) IDEN,NX,NY, ( (RARRAY(I,J),J=1,N¢) ,I=],NX} ;
J¥261 39  CONTINUE . . :
09252 CALL MATLIS (5, 'H MATRIX®,NDIM,NZ,NXT, RIABEL, CLABEL, RARRAY, ;
E + ' CARRAY, 2) ' .
20263 GO TO 43 : _ , ' . ' -
29264 492 CONTINUE
23265 - IF(NZT,EQ. 2. OR.NXT.EQ. ¥} GO TO 1952
2267 DO 414 L=1,IX : .
I268 READ(IFIN) IDEN : A
269 IF(IDEN.EQ. 7) READ{IFIN) IDEN,NX, (RLABEL (I}, I=1,NX)
29271 IF(IDEN.EQ. 8) READ(IFIN) IDEN,NY, (RLABEL(I),T=14N%,NZANY)
93273 - IF(IDEN, EQ. 1) READ(IFIN) IDEN,NX, (CLABEL (I),I=1,NX)
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09275
89277
da279
03288

03281
28282
283
23285
33285
23287
29289

4143

429

24281

9293
239295
¥296

28297
3293
02299
#9391
19332
24303
23325
Ja3a7
29329

W3319

93311
#9312
Ju313
24315

Ud316

29317
29319
¥3321
44323
39325
3326

29327

J3328
29329
JJ331
J8332
20333
9335
29337
Ja338

Y3339
2334
93341

33343

432

449

459

462

479

489

489

539

lﬂ*%Pﬂw?g.la:@ﬂzﬁﬁ PAGE 24306

© IF(IDEN.EQ.11) READ(IFIN) mzw,w,;(cx:AszL(x),1=1+Nxs,wxsmyy .
IF(IDEN. £0. 27) READ(IFIN) IDEN,NX,NY,  (RARRAY (I,d) ,Ju=1,NY) , I=1,NX)

CONTINYE v . v v

CALL MATLIS (9, 'HR MATRIX',NDIM,NZT,NXT;RLABEL,CLRBEL,RARRAY,

+ CARRAY, ) e , T
GO TO 4@ :

CONTINUE

IF (NZT, £Q. # OR, NYS. EQ. 3} GO TO 1950
DO 439 L=l, IX R IR ‘
READ(IFIN) IDEN , : _

IF(IDEN,EQ, 4) READ(IFIN) IDEN,NX, (CLABEL(I), I=1,NX)

IF(IDEN.EQ.7) READ(IFIN) IDEM,NX, (RLABEL (1) o T=1,NX)

IF(IDEN.EQ.8) READ(IFIN} IDEN,NY, (RLABEL (L}, I=}4NZ ,NZ4NY) -
IF(IDEN. Q. 28) READ{IFIN) IDEN,NX,NY, ( {RAPRAY (I,J) o J%1,0Y) , I=1, NX)
CONTINUE _ : : '

CALL MATLIS(9,°El MATRIX',NDI,NZT, NYS, RLABEL, CLABEL, RARRAY,

+ CARRAY, &) ’ S o

GO 70 43

CONTINUE :

IF(NZ,EQ, 0. OR NYS.EQ. 3) 30 TO 1953

DO 453 L=l, IX: S

READ(IFIN) IDEN C

IF (IDEN, EQ. 4) READ(IFIN) IDEN,NX, (CLABEL (1), I=1,NX)

IF(IDEN,EQ.9) READ(IFIN} IDEN,NX, (RLABEL(I),I=1,NX)

IF(IDEN.EQ.29) READ(IFIN) IDEN,NX,NY, ( (RARRAY (I,J) ¢J51,NY) , 1=, 1X)

- CONTINUE

CALL MATLIS (9, 'E2 MATRIX',NDIM,NZ,NYS, RLABEL, CLABEL, RARRAY,
+ CARRAY, #) , o

GO TO 48 -

CONTINUE - '

IF(NXT.EQ, %o OR. MYS. EQ. 8) GO TO 1957

DO 47 L=, IX :

READ(IFIN) IDEN :

IF(IDEN,EQ.4) READ(IFIN} IDEN,NX, (CLABEL(I),I=1,NX).

IF(IDEN,EQ.1d) READ(IFIN} IDEN,NX, (RIABEL(I),I=1,NX)

IF(IDEN,EQ, 11) READ(IFIN) IDEN,NY, (REABEL(I), I=14NXS, NXS4NY)
IF(IDEN, EQ, 33) READ(IFIN) IDEN,NX,NY, { (RARRAY (X,J) ,J=1, NY) 121, NX)
CONTINUE ’

CALL MATLIS (9, 'E3 MATRIX',MDIM,NXT,NYS, RLABEL, CLABEL, RARRAY,

+ CARRAY,d) : ,

GO TO 49 . :

CONTINUE
IF(NZ.EQ.2) G0 TO 1953

DO 493 Lal, IX ,

READ (IFIN) IDEN oo ; ‘

IF(IDEN,EQ. 32) READ(IFIN) IDEN,NX, (RIABEL(I),I=1,NX) ‘
IF(IDEN, EQ. 34) READ(IFIN) IDEN, NX,NY, ( (RARRAY (1,J) ,J=1,NY) , I=1,NX)
CONTINUZ :

CALL MATLIS(9,'T2 MATRIX?,

+ NDIM,NZ ,NZ, RLABEL, RLABEL, RARRAY, CARRAY, 8)
GO TO 42 } _
CONTINUE

IF(NXT.EQ.2) GO TO 195¢
0O 519 L=l, IX :
. 168
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e (3344

03345
347
V3349

29351 -

0d353

ﬂﬂ3541

33356

08358
33359
39353
03362
13353
M54
#2354
¥d358
33359

379

¥d371

3372 .

23374
w3375

L 0376
. ae3ie

3383
24381

73382
aN383
V9384
384
33387
33388

3399
w392
g3393

510

543

559

569

574

583

594

23394

pey,

o

10-APR=T9 12:09:28 PAGE 20237 -

'READ(IFIN) IDEN N
IF(IDEN.EQ, 19) READ(IFIN) IDEN,NX, (CLABEL(I),I=1,NX)
IP(IDEN.EQ,11) READ(IFIN) IDEN,MY, (CLABEL(I) , X=14NXS, NXS4NY)

© IF(IDEN.EQ. 33) READ(IFIN) IDEN, NX, {(REABEL (I} , T=1,NX)

- IF(IDEN, EQ, IX~1) READ(IFIN) IDEN,NX,NY, ( (RARRAY(I,J),J=1,NY),
+ I=l,NX) »

CONTINUE =

IF(IX.EQ. 35) CALL MATLIS (8, 'T MATRIX®

AR ,NDZM,NXT,NXTQRLABEL,CLABEL,RARRAY,CARRAY,@)

IF(IX.EQ.37) CALL MATLIS(9,'TI MATRIX®

+ o NDIM,NXT,NXT, CLABEL, RIABEL, RARRAY,, CARRAY, @)

GO TO 48 .

- CONTINUZ ,

IF(MIP. 0. GO TO 1953

DO 55 L=1,IX

READ(IFIN) TDEN

IF(IDEM,EQ. 33) READ(IFIN) IDEN,NX, (RLABEL(I),I=1,NX)
IF(IDEN.EQ.37) READ(IFIN) IDEN,NX,NY, ( (RARRAY(I,J) ,J=1,NY},I=1,NX)
CONTINUZE , :

CALL MATLIS(19,'Fl1 MATRIX® ,NDIM,M1P,M1P, RLABEL, RIABEL, RARRAY,
+  CARRAY,?) o ;

GO TO 43

COHTINUE _

IF(M1P, EQ. 3. OR, M2, EQ. &} GO TO 1950

DO 573 L=l,IX :

READ(IFIN) IDEN

IF(IDEN. EQ. 33) READ(IFIN) IDEN,NX, (RLABEL(I),I=1,M1P),

+ (CLABEL(I),I=1,M2)

IF(IDEN, EQ. 38) READ(IFIN) IDEN,NX,NY, ((RARRAY(I,J) ,J=1,NY) ,I=1,NX)
CONTINUE C

CALL MATLIS (14, 'F12 MATRIX',NDIM

«M1P,M2, RIABEL,CLABEL, RARRAY,

4

CARRAY, )

GO TO 43
CONTINUE

IF (M2, EQ. 3, OR,M1P.EQ. 9) GO TO 1957

DO 594 L=1,IX \

READ (IFIN) IDEN :
IF(IDEN.EQ.33) READ(IFIN) IDEN,NX, (CLABEL(I),I=1,M1P),

+ (RLABEL(I) ,I=1,M2)

IF (IDEN,EQ, 39) READ(IFIN) IDEN,NX,NY, ( (RARRAY (X,J) ,J=1,N¥) , I=1,NX)
CONTINUE

CALL MATLIS (1d,'F21 MATRIX',NDIM,M2,M1P, RLABEL, CLASEL, RARRAY,
+  CARRAY, ) . :
GO TO 42
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3396
9398
23399
23442

19492

J2484
23495
20497

20448
23499
d241y
Wi412
- 98413
2414

JJ416:

418
423
Ja421

20422
23423
33424
13425

RP-11 INDEX V23 SOURCE LISTING
38395 | '

6349

5149

624d

633

Ja427

0428
22432

20432
32434

J3435
3437

20438

29439

dJ44d

J3442
73443

Jdd444

Jd446
20448

93459

o451

73452
23453
13454
Id4545
. 22457

. 43458
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10-APR=79 12:00:08 PAGE 20228
CONTINUE ‘
IF(M2.EQ.d) GO TO 1950
DO AL7 L=, IX
READ(IFIN) IDEN ‘ ,

IF {IDEN. EQ. 33, AND.M1P. NE. @) READ(IFIN) IDEN,NX, (CLABEL (L) ,I=],M1P)

T4 s (RIABEL (1), I=1,M2)

IF (IDEN.EQ. 33.AND.MIP,EQ. 4) READ(IFIN) IDEN,NX,

+ (RLABEL.(I) , I=1,M2) ,
TF(IDEN. £Q, 42) READ(IFIN) IDEN,NX,NY, ( (RARRAY (I,J) ,J%1,NY), T=1, NX)
CONTINUE . | R
CALL MATLIS (19, *F22 ATRIX',

+  NDIM,M2,M2, RLABEL, RLABEL, RARRAY, CARRAY, 9)

GO TO 42 :

CONTINUE | _

IF (M1P, EQ. 3, OR. NJ.EQ. 2) GO TO 1957

DO A3) L=, IX _
READ (IFIN) IDEN .
IF(IDEN.EQ,2) READ(IFIN) IDEN,NX, (CLABEL(I),I=1,NX)
IF (IDEN.EQ. 33) READ(IFPIN) IDEN, NX, (RLABEL (X) , I=1,NX)

CONTINUE

- IF(IDEN.EQ.41) READ(IFIN) IDEN, NX,NY¥, { (RARRAY (I ,J) ,J=1,NY) , I=1,NX)

CALL MATLIS (9, °G1 MATRIX®, .

+ .. NDIM,MIP,NU, RLABEL, CLABEL, RARRAY, CARRAY, J)
GO TO 48 , SN
CONTINUE o
IF (M2, EQ. 4 OR.NUL EQ. 8} GO TO 1957
DO 658 L=1, IX :

READ(IFIN) IDEN

- IF(IDEN, EQ.2) READ(IFDN) IDEN,NX,(CLABEL(I),I=1,NX)‘

IF (IDEN. EQ. 33. AND.M1P.ME. ) READ(IFIN) IDEN, NX, (RLABEL (1), I=1,M1P)

4 ¢ (RLABEL (I}, I=1,M2)

IF(IDEN. EQ. 33, AND.MIP. EQ, d) READ(IFIN) IDEN,NX,
+ (RLABEL (I) , I=1, NX) -

IF(IDEN,EQ.42) READ(IFIN) IDEN,HNX,NY, ( (RARRAY(I,J),J=1,NY),T=1,NX)
CONTINUE , : . .
CALL VATLIS (9,'G2 MATRIX®,
+  MDIM,M2,NU, RLABEL, CLABEL, RARRAY, CARRAY, 8)

GO TO 43 | S

CONTINUE - '

IF (MIP. EQ. 3. CR. NW,EQ. ) GO TO 1952

DO 674 Lsl, IX

'READ(IFIN) IDEN , .

IF(IDEN, EQ, 3) READ(IFTH) IDEN,NX, (CLABEL (I),I=1,NX)

IF(IDEN.EQ. 33) READ(IFIN) IDEN,NX, (RLABEL(I),I=1,NX)

IF (IDEN, EQ. 43) READ(IFIN] IDEN,NX,NY, ( (RARRAY (I,J) ,J=1,NY) ,I=1,NX)
CONTINUE | : _ »
CALL MATLIS (13, "GAMMAL MATRIX' :
+  (NDIM,M1P, Ny, RIABEL, CLABEL, RARRAY, CARRAY, )

GO TO 43 '

CONTINUE = -
IF(M2,EQ. 8. CR. NN.EQ. 8) GO TO 1950

DO 94 L=, IX o

READ (IFIN) IDEN

IF(IDEN.EQ. 3) READ(IFIM) IDEN,NX, (CLABEL(I), I=1,NX)
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. 29468 . IF(IDEN.EQ.33.AND.M1P,NE. J) READ(IFIN) IDEN,NX, (RLABEL (1),I=1,M1P)
' + ¢ (RIABEL (1) , I=1,M2) ‘ :
‘ 29462 IF(IDEN, EQ. 33.AND,MIP. EQ, #) READ(IFIN) IDEN,NX, (RLABEL (1) ,I=1,NX)
- J0454 IF(IDEN, EQ. 44) READ(IFIN) IDEN,HX,NY, ( (RARRAY (T,J) $J=L,NY)  I=1, NX)
93465 593  CONTINUZ : ' : !
99467 CALL MATLIS (13, °'GAMMA2 MATRIX'
o + « NDIM, M2, Nil, RLABEL, CLABEL, RARRAY,, CARRAY, ) ;
- 32468 GO TO 42 o o :
d2469 733 CONTINUE
22473 - IF(NZ,EQ, 8. OR.NXT.EQ.9) GO TO 1953. i
0472 DO 714 L=1,IX o = {
23473 READ(IFIN) IDEN o 1
30474 IF(IDEN,EQ.18) READ(IFIN) TDEN,NX, (CLABEL (I),I=1,NX)
a2476 IF(IDEN.EQ, I1) READ(IFIN) IDEN,NY, (CLABEL (L) , I=14NXS , NXSHNY)
22478 IF (IDEN, EQ. 32) READ(IFIN) IDEN,NX, (RLABEL(I),I=1,NX)
a3482 IF(IDEN.EQ. 45) READ(IFIN) IDEN, NX, NY, ( (RARRAY (I,J) ,J=1,NY} ,I=1,NX)
a2482 719 CONTINUZ v ; ;
#9483 CALL MATLIS (18, 'REORDERED H MATRIX' _ '
+  /NDIM,NZ,NXT, RLABEL, CLABEL, RARRAY, CARRAY, 2)
V3484 GO TO 42 i
42485 720  CONTINUE
03486 IF (ML, EQ.d, OR.MIP,EQ. 2) GO TO 1953
92488 DO 733 L=l, IX o
- @2489 READ(IFIN) IDEN ‘ 3
049 IF(IDEN,EQ,32) READ(IFIN) IDEN,NX, (RLABEL(I),I=1,NX) ]
99492 IF (IDEN. EQ, 33) READ(IFIN) IDEN,NX, (CLABEL (I),TI=1,NX) s
‘ J3494 IF(IDEN,.EQ. 45) READ(IFIN) IDEN,NX,NY, ( (RARRAY (I,J) ,J=1,NY) ,I=1,NX) .
: 89495 739  CONTINUE o
497 CALL MATLIS (14, '"H1l MATRIX' a
, *  _+\DIM,M1,MIP, RLABEL, CLABEL, RARRAY, CARRAY, @) . ,
a0498 GO T0 49 , ‘ . ' :
2499 749 CONTINUE ' ‘ Chig,
22599 [F (M1, EQ. 0, OR.M2.EQ, 3) GO TO 1955 L LE e
0502 DO 753 L=1,IX
20543 READ(IFIN) IDEN . ‘ '
00594 IF (ICEN.EQ, 33, AND.M1P,NE.#) READ(IFIN) IDEN,NX, (CLABEL (L), 1=1,M1P)
+ ¢ (CLABEL(I) ,I=1,M2)
Jo535 IF(IDEN. EQ, 33, AND.MiP.£Q.d) READ(IFIN) IDEN,NX, (CLABEL (1), I=1,NX) 3
29548 IF(IDEN,EQ, 33) READ(IFIN) IDEN,NX, (RLABEL(I),I=1,NX) : 1
93519 IF(IDEN.EQ. 47) READ(IFIN) IDEN, NX,NY, ( (RARRAY (I,J) ,J=1,N¥),I=1,NX) b
99512 753  CONTINUE : '
$a513 CALL MATLIS (1¢,'H12 MATRIX®
, + ¢ NDIM,M1,M2, RLABEL, CLABEL, RAIRAY, CARRAY, 3}
92514 GO TO 49 : : v :
J9515 753 CONTINUE
#0516 IF(M2.EQ.¥) GO TO 1958
29518 DO 77¢ L=i,IX
23519 READ(I} IN) IDEN . ' ' ' :
©0523 IF (IDEN, EQ. 32, AND, M1, NE. #) READ(IFIN) IDEN,NX, (RLABEL(I),I=1,M1),
_ + ~ (RLABEL(I),I=1,M2) = o -
J8522 IF(IDEN, EQ. 32, AND.M1. EQ. #) READ(IFIN) IDEN,NX, (RLABEL (1) , I=1,NX)
03524 IF (IDEN, EQ. 33.AND.MIP. NE. 3} READ(IFIN) IDEM,NX, (CLABEL (1) ,I=1,MIP)
: + ¢+ (CIABEL (I}, I=1,M2)
88525 IF (IDEN. EQ. 33.AND.M1P. EQ. #) READ(IFIN) IDEXN,NX, (CLABEL (I),I=1,NX)

.._ | -
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a-aszs IF(IDF‘N EQ.,48) READ(IFIN) IDEN NX,NY,((RARRAY(I J),J 1,NY) , I=1 NX)
03533 773 CONTINUE _ _
22531 CALL “4ATLIS (12, 'H22 MATRIX®
+ . ,NDIM,M2,M2,RLABEL CU\BEL,RARR’\Y,CARRAY,»J)
D532 GO TO 49
J8533 783  COWNTINUE :
29534 IF (NW.EQ.¥) GO ‘TO 1952
99535 DO 799 L=1,IX
9d537 READ(IFIN) IDEN
23538 IF(IDEN, EQ.3) READ(IFIN) IDEN,NX, (R!ABEL(I) I=1,NX)
29549 IF(IDEN,EQ,49) READ(IFIN) IDEN,NX, (RARRAY(I,1),I=1 NX)
32542 799  CONTINUZ
3543 NC=1
29544 CLABEL(1)=BLANK .
J9545 CALL MATLIS (25, ') MATRIX DIAGONAL, FILTER'
+ s NDIM, N4, NC, RIABEL, CLABEL, RARRAY, CARRAY, 1)
29546 Gn TO 49
#9547 829 - CONTINUR
JJ548 IF(NZ.EQ.3) GO TO 1952
23559 DO 819 L=1,IX
23551 REAS(IFIN) IDEN
23552 1P (1DENLEQ. 32) READ(IFIN) IDEN,NX, (RLABCL(I) I=1,NX)
33554 IF(IDEN,EQ.5J) READ(IFIN) IDEN,NX, (RARRAY(I,1),T=1,NX)
9555 813  CONTINUE “
23557 NC=1 .
23558 CLABEL (1)=BLANK
28559 CALL MATLIS(25,°'R MATRIX DIAGONAL, rm‘m' B ; ‘
: + »NDIM,NZ ,NC, RIABEL, CLABEL, RARRAY, CARRAY, 7) b
J3552 GO TO 43
JU56)1 820  CONTINUE
23562 IF(MIP.EQ. &) GO TN 1954
22554 DO 833 L=1,IX
dU565 READ (IFIN) IDEN
29556 IF{IDEN,EQ. 32) READ(IFIN) IDEM,NX, (REABEL (I),I=1,NX)
3568 - IF(IDEN,EQ.S5L) READ(IFIN) ID‘SN NX,NY, ( (RARRAY (I, J),J=1,NY}, I=1,NX)
¢d573 833  CONTINUE .
J3571 DO 335 I=1,Mip
20572 835  RLABEL(I-+M1P)=RLABEL(I)
3573 NR=2#*M1P
d9574 CALL MATLIS (33, 'EULER LAGRANGE SYS MATRIX, FILTER'
+ o NDIM,NR, N, RLABEL, RLABEL, RARRAY, CARRAY, &)
23575 GO 'TO 42
29576 849  CONTINUE
#3577 IF(M2.FQ.&) GO TO 1959
#4579 DO 853 L=1,I1X
29584 READ (IFIN) IDEN
2u581 IF(IDEN,EQ.33.AND,M1P,EQ. ) READ(IFIN) ch NX, (REABEL (I),I=1,NX)
93583 IF(ICEN, EQ, 33, AND.MIP.NE. 1) READ(IFIN) IDEN,NX, (RLABEL(I),I=1,M1P)
. o+ s (RLABFL (1) ,I=1,M2)
J9585 I[‘(IDEN EQ.52} READ(IFIN) IDEN,NX,NY, ((RARRAY(I,J),J=1,NY},I=1, NX)
#3587 853  CONTINUE
29588 CALL MATLIS (35, "AUCMENTED GM2*QD*GM2T INVERSE MATRIX®
+ o NDIM, 2,M2, RLABEL, RIABEL, RARRAY, CARRAY, &)
GO TO 49
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38393
C 2d991
- 38593
594

C 39598

Ju597
dd599
DALR
DALE)]
Uao2
LK
d0624
W65

3067

VAL
Ja6ly

S a6kl

A9613
vdsld
20615
o 9dnl?
- I3619
623
Ja62)
w62
M623
JJ624

03625
odh24
o627
ddh29
vah33
1531
4513
NAEN]S
J2636

33637

BAKKE B

Jd530
24641
Ca642
M6l
HI64S
JA547
We049
ﬂ&ﬁs‘)

V2591
862

03653

93

91

N3

929

933

915

24

982

a7

b3 I

CIF(IDEN,EQ. 32) READ(IFINY IDE'L N, (CLABEL(T) ,I51, N}

CONTINGE

IF(M1P. EQ.7) 5O TO 1959

DO 910 L=1,IX ,

neav(r?rw) IDEN S

TF(IDENLED. 33) READ(IFIN) - JDEN, Nx,(unanhncr) Tl ,40)

‘ IF‘{!DEN FQ. IX=1} REAL (IFIN) IDEN, NX,([%RW\Y(I) Xﬂl,'*)i)
T CONTINGE

RARRAY (I, l “CABS(BARQAY(I)) :

CARRAY (L, 1) a57, 29578 “ATA"V!Z {AIMAG (W\RR&Y (1)}, RF)\!. (BARRAY (Y ) ) )

NC=)

CLABEL (1 ) =B LANK .

IF(IR.EQ, 55) CALL %ATLI (29,'QPRN LOOP EIGENVALIES, FILTUR'
& LDINM 1P, 1, RIABEL, CLABEL, RARPAY, CARRAY, 1)

IF(IXLEQ, 56) CALL MATLYS (31, 'CLOSER LOOP BIGENVALUES, F ILY““Q'

T4 ¢ NDTM, M)P  NC y RIABEL, CLMIEL, RARPAY, "‘M%IL'\YJ)
- GO 10 48 :

CONTINUE

IF(1P.EQ.2) GO TO 1952
nNO 932 Lsl,IX
READ(ITTN) JTOEN

- IF(IDEN, fQ.33) READ(IFIN) IDEN,NX, (RLABEL (L), Iml HX)

EF(IDEN,EQ. 56) READ(IFIN) 1DEN, hX,NY.((CﬁHhNY(I,J) J=l,\NY) ;i I=1,NX)
CONTINUE

DO 936 Isl MiP

DO 935 Jul,M1p

RARRAY (I ,J) =REAL (GAPRAY (T,3)}

CARRAY (L,J)=ATYAG (CAPRAY (1 ,J))

CALL MATLIS (32, *CLOSED LGOP EICSMVECTMS, FILTER!

& NI, MID MlP.f LARFL,, RLABEL, W\'U&M’, ('N\R:‘\Y, 1}

GO TO 43 ‘

CONTINGS : N
IF(MIP,EQ. ) GO TO 1959 _ ORIGINAL PAGE s
DO 953 Le=l, IX ) (WIWM&QH%HY

READLIFING TUEN

IF(IDENCEQ. 33) READ(ITING IDEN,NX, (RIAREL(I), I“l )
IF(IDEMN.FQ. 577 REAN(IFIN) IDLV NEK, BY  ((RARRAY(1,0) ,J5], 08¢}, I=1 , NX)
CONTINUE '
CALL "ATLIS (32, 'RICCKTT “ATRIX SOLUTIONS, FILTER'
+ o NDIM,MIP,MP, PLAB”L.RLABEL,RAQRAY,ChRu“Y,E)

GO 10 4

CONTINUE

IF (2P EQ. A CRGMILED. &) 50 TO 1954

N0 978 L=i, IX

READ(ISIN) IDEN

IF(ICENLEQ. 33y READ(IFINY IDEN,NX, (RIABEL(T) ,I=1, NK)

IF(IDEN, EQ. 58) RCAD(IFIN) IDEN,NX, NY,\(RARRAY( eJY pdul MY) =), N0
CONTIMN

CAtlL %ATLXS(RE.'KIL GAIN AANTRIX, FILTER'
& 2 DIV MIP M, RIABEL, CLABEL, RARRAY , CARRAY, @)

GO TO 4@ :

TONTINGS e

IFQUPLEQUOLOR M2 EQ.0) -5 TO 1950
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: ﬁﬂGSS
SINSG
‘ 20657
ALY
OJ661
PALTK]
9665 990
T 3656

Y o WDIM MIP, 142, RLABEL, CLABEL, RARRAY, CARRAY, )

2657
SU6S8 1032
h6669
W87l
23672

T RT3
w3575
w2577
DALY R T
368

o8l
Ja682

LK
d0a84 1v2g
RGBS
2687
$3588
o9
dds91

. 13593
695 1033
o025

’ﬁéﬁ??
SI598 1a4y
Wd599
STl

#7182
w9733
S4708
$9797
739 1050
a7l '
og71l

DY) A

dartl3
3714 1963
I715 :
J3717
o718
2719
721

“ B e

. CALL 4ATLIS (27, R4S STATE EST ERROA, FILTER'

& e NDIM, NZT, MO, RIADBEL, CLABEL, RARUAY, CARINY, 3} -
U0 TO 44
CONTINE

DO 995 L=}, IX

READ(IFIN) IDEN

IF(IDEN, EQu 32, AND. M1, NE. &) RHAD(IFIV) IDEN NX,(CLAB”L(Z) 1=1,M1)
+ : o (CLABEL (L) Im),M2)

IF(IQEN.EQ.32.AND.M1.EQ.Q) READ (IFIN) - IDEY, NX, (CLABEL (XY, I=1,NX)
IF(IDENLEQ. 33) READ(IFIN) IDEN,MX, (RLABEL (T}, I=],NX)

IF(IDEN,E£0, 58) READ(IFIN) IDEN,NX,NY, ({(RARRAY (T.J),J=1,NY), Yﬂl,NX)
COUTINUE

CALL MATLIS (23, K12 GAIN 4ATRIX, FILTPR'

GO TO 4

CONTINUE

IF(XTEQ. ) GO TO 1952

DO 1AL Lel, IX

READ(IFIN) IDEN .
IF(I0EN.EQ. 13 READ(IFINY IDEN, NX, (RLABEL (D), Y=l WX)
IE(IDENJEQ. Y1) READ{IFING IDEN, NY, (RIABEL (1), Il 4NXS, NXS#Y)
IF(IDENLEQ. GJ) READ(IFIN] IDEN, N, (RARRAY(L, 1) ,1I=],NX)
CONTINUE

NC=l

CLABEL (1) =8LANK

+ o NDIM NKT , N2 RL&BFL,CLAB&L,RARRAY}CARRAY,ﬁ)

GO TO. 49

COITINUGG

IV (NXTEQ.0) GO TO 1953

DO 1IN3d Lel, 1%

READ{IFIN) JDEN

FELIDENLEQ. 13) RVAD(IFI“) IDEN, NI, (REABEL (X)), 1w} P NX)

IF(IDEH.EQ, 11) READ(IFING TUEN,NY, (RLABEL (T}, I=14NXS, NXGHY)
IF(IDEN, EQ. 61} READ(IFIN) LDEJ,&X,NY.((R\QRAY([ J),Jﬂl NY) o 1=l )
CauTINGE »

TALL MATLIS (34, 'STATE EST ERRON CCY YATRIX, FILTER'
+ DT, NKT NXT, RLABFL;HL»EEL,RARRAY,CﬁRHKY,b)

GO TO 4

CONTINUE
C IF(NET.EG.0) T0 TQ 1954
DG 1859 L=), IX
-REAR(IE Y IDEN
IF(IDEN,EQ,7) READ(IFIN) IDEN, ”X,(RLREFL(I) Tel  NX)
FF(IDEN,EQ. 8) READ(IFIN) IDEN,NY, (RLABEL(I) , I=l#4Z, NZ4NYY
IF(IDEN.EQ, 52) READ(IFIN) IDEV,NX,(RARRAY(I,A) I=1,HNX)
CTQITINUE

Nla)

CLABEL (1} =3LANK

CALL ATLIS (28,0 “MATPIX DIAGONAL, REGUIATORY

IF (VUL EQ. D) GO TO 1953

DO 1374 Ls), IX

REAU(IFIN) IDEN

IF(IDENLED 2) READ(IFINY IDEN, NX, (RIABEL (1), T=1,8%)

I* (IDEMLED, 53) READ(IFIN) TDEN, NX, (RARRAY (I, 1}, In] NX)

17k




22723
Ha724
T AWT72%
3724

*a727
30728
18729
S 3731

732

Ja733
ga73%
w737
$8729
744
w74l
05742
w743

Ja44
W744
dﬂ?dﬁ
J748
U749
Cﬂ75.§
GJ752
w754
WI754
33757
T Jd758
Ja7%9
37590
du701
LY

td764
Jo76s

end?67
375

2T

771
AR Y fr ]
WTT4
w770
dJ??g
G779
va78)
C3781
vd782
3783

20784
W78%
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107Q CONTINUE

NCwl :

CLABEL (1)=BIANK

CALL ATLIS (28, 'R MATRIX nIAGGLQL, RECULATOR! -
+ DIV, WL NC, PLABPL,CLABEL,RARRAY,CAHQAY,6)

GO TO 4)

1983 . coriNge

IF(NXT.EQ. ) GO TO 1952

DO 189 L=, 1

READ{IFIN) IDEN ‘

IF(IDINLFDY LYY READ(IFIN) IDEN,NX, (RIABEL(L), I=]1,NX)

IF(IDENLFQ. 1) READ(IFINY IDEN,NY, (RLAREL(I) , I=14M X5, NAS YY)

IF(INEN, EQ. 64) READ(IFIN) IDEN,NK, WY, { (RARFIAY (1, J3) ,I=1,NY), Tud  NX)

1293 CONTINUE » :
70 1395 I=1,NXD

1005 UASEL(I+NXT)Y=RIABEL (1)

NR&ZENKT :
©CALL YMATLIS (35, "EULER [AGRANMGE SY3 MATRIX, RE&"ULA‘ION'
+ o NDIM, N, NR RU\PEL,Y‘LABEL, PARRAY, CAIRRAY , 1)

GO 70 42

1 1t"|(" CC” rINUG
IF(NXT.EQ.¥) GO TO 195¢
- PO L1118 L=l 0X
READ(IFIN} IDEN - -
IF(IDEN,EQ. 1) READ(IFINY  IDEN, WX, (REABEL (L) ,1=1,WX)
IF(IDENLEQ. 1) READR(YFINY  IDEN,NY, (REABEL(Y) , Ix1 N5, WG HNY)
IF(IDENLEQ. IX=1) READ(IFIN) IDIN, NX, (BARRAY (1), I=1,NX)
111¢ couTivge :
DO 1115 I=1,NXT
© . RARRAY(L, 1)=CARS (BARRAY(T))
111G  CARRAY (D, 1)=57, ?9978*&TAN2(A11Au(hARﬁAY(I}l REAL(BARRAY (1))}
NC ) ’
'”LAHTL(I)*BLAUW
IF{IX.FO.65) CALL MATLIS(32,'0PEN LOOP EIGSNVALUZS, REGULATOR?
+ o+ NDIM, NXT, NC, RIABEL, CLABEL, RARITAY, CARPAY, 1)
IF{IX.T0. 67 CALL 1WF£I"(34,'CIDGSD LOOP EYGERVALUZS, REGULATOR!
+ ¢ MO, RRT N YWAHPL,CLR%FL,R»RRAY, CARRAY, 1)
GO TD 4
1143 CONTINUE :
IF(NXILEQ.B) G0 TO 1952
O 1153 L=l IX
READ(IFIN) IDEN
IE(IDENLEQ. 1) READ(IFINY IDEN, X, (REABEL(T) ,I=1,N))
IF{IDENLEQ. 1LY READ(IFING IDEM, RY, (RLNBEL(T Y, I=1 #0X5, NXGHY)
: IR{ICEM, EQ, G7) READ(IFIN) IDKN,NX,NY.((C4HANY(I,J),JEI,NY),IHl,NX)
1150 CONTINGE »
-0 1155 1=l RXT
DO 1185 J=1,NKD
. RARRAY (I, J) = REAL (CHFRAY (1,0}
1155 ChRRAY(I,J)ﬂAI4ﬁG(CﬂPhAY(I,J))
CALL MATLIS (3%, 'CLOSED LOOP SIGENVECTIAS, RECULATOR'
+ ,rmw,NXT NXT, REABLL, RUABEL, FARRAYCARRAY L) -
GO T 4D
16 CONTIVE
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JI786

39788
3789
793
9792
JU7904
JJI795

T 797

Jg798
13799
DOARBL

JU32

Jd843
B4
LR
RIS ]:]
Jagla
g1 2
8L}

Jd814
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119

IE(NXT.EQ. ) 50 TO 1952
DO 117 L=, IX R

READ(IFIN) IDEN v :

IF(IDEN,EQ, 13) READ(IFIN) IDEN,NX, (RLABEL(I),I=1,NX)
TF(IDEN.E. 11) READ(IFIN) IDEN,NY, (RLABEL(I), =] 4NXS, NXSHY)
TF(IDEN. EQ, 68) READ(IFIN) IDEN,NX,NY, { (RARRAY (,) ,Jul,NY) , I=1,NX)
CONTINUE , B ,
CALL MATLIS (35, "RICCATT MATRIX SOLUTIONS, REGULATOR'
+ . NDIM,/NXT,NXT, RLABEL, RLABEL, RARRAY, CARRAY, &) -

GO TO 43 . ' ‘

CONTINUE o

IF(NULEQ. . CRLNXT.ED. @) GO TO 1059

DO 1104 Lel, IX

READ(IFIN) IDEN A : -
TF(IDEM, EQ. 2) READ(IFIN) IDEN,NX, (RLABEL (I}, 51, NX)
IF(IDEN, EQ. 1) READ(IFIN) IDEN,NX, (CLABEL (I), 11, NX) ,
IF(IDEN.EO, 11) READ(IFIN) IDEN,NY, (FLABEL (I , I=14NXS, NXS4NY)

I (IDEN. EQ. 59) READ(IFIN) IDEN,NX,N{, ( (RARRAY (1,0} 1J=1,NY) , I=1, NX)
CONTINUE o : -

CALL MAILIS (21, 'REGULATCR GAIN MATRIX' =
+ ¢ NDIM, NU, NXT', RLABEL, CLABEL, RARRAY, CARRAY, )

GO TO & o

e

S5y
RS

S




" RT-11 INDEX VO3  SOURCE LISTING | 1-RER-TO 12198198 PAGE 8015

Jo81%
H316
WIi81a
LN R
dB2as

- vam22

J3824
80826

AJ828
ALPAY
o338
d083)
#9833
Sull4
1335
M85
937

- IR

J)R30
\EER
CAaaay
Jd842
24
AARTE
0844
¥d346
Ptileg ]
ROBTAY
RALES )
3852
AR
J8%4

PO

ﬂdaqd
G851
RAL TS
BI8A3
CUBAS
RARINS
887
AR I
SUR4a9
AR A

Gany
G722
vdd73
wIRT74
33875
VAL ¥
JIRT?

1233  CONTINUE : e
CIF(HXTLEQG) GO TO 1950
DO 1230 L=}, IR
READ(IFIN) IDER
IF{100N.EQ. 13) READ{IFINY !Q?M,&XQ(QL&BVL(!} Is) HK)
CIFLIDENLCFQ. 11 ) READ{IFPINY IDEN,NY,. (RLAIEL. QX),IWH*X?&‘«:.NK;WY)
TEOIDENLEQ, AAY READUIPIN) IDEN, M4, (BAIBAY (1) , I3, NY)
IP(tQCN £Q. IX=1) READCIFRY Iﬁﬁﬂexx,NY,({GVFHAYQX J),J%l &f).
% I=l,NX) '
1200 CORTINUE
K
NO. 1212 Iw) ,NXT
IF{AI%&G(HARRAY{I)) [Tede) GO TO 3212
Kud{ 1
BARRAY (K)=ANAY (1)
1212 SCnTINue
Lo (LUEN-GR) /3
WRITE (XKD, 1213) BBWRAY(L) : )
1217 FORMAT(BY, "NORMALITED F MATRIX SEMSITIVITY T0O EIGCENALLE ¢ Y,
¢ X113/ _ .
™ 1215 I=}, NXT
D0 1215 J=l, NXT
BARFAY (L, J)=CARS (QIPRAY (], JH
1215  CAIGY LT, 3)u87., )“578*%&\MZ(AIWA3€C%FRAY(! J3Y LREALLCAMAY (L, 000
ChLL SNTLIS (8, EﬂLANK.NGI% NXT  HET, PLAR&L.&L&&FL,RA&RAY.C! WAY, LY
50 TO 48 ’ Lo
1724 CONTLNUS |
TF(NXTEQ . C&‘Lv&},h’\ B 00 TO 1952
DO 123 Lel,IX
RhﬁD(IiIﬁ} TDEN
IF(IDNN, £0,2) READ(IFING IDEN, KM, (CIABEL (D) , I=],4X)
IF(I0EN. 0. 10) READ(IFING IDEN, NY (RLABEL (1), In) , NX)
IFCINEN,ED. 11) READ(IFING  IDEN, N, (RIABEL(L), XWIGWK;,NXS*Mf)
FELIDON, D0, 66) READIIFIM) IDEN, NI, (BAFGAY (1), I=l,NK) ‘
IF(IDENLEQ. IX-1) READ{IFIN} ADER, WY N, ({CAaPRAY (L) ,d=)  XY) .,

o+ =i, NX)
1233 CONTINUE
¥el

DO 1232 =), NXT

IF\ADAG (BARRAY (1)) LT, 3.} GO 1O 1232 s pAck B

Kt 41 , oricPiAL B A

BARRAYSK ) =GARRAY (1) L bwit WAL
1232 COUPINUE,

La (ID6N-69) /3

WRITE(11®,1233) PARRAY (L)

1233 FORMAT(5X, "NOIAALIZED G SNTRIX SENSITIVITY TO E!SE'W\LU. Tty

+ 211, 3)
DO 1239 Isl NXT
0o 1235.lﬂlﬁ&1
RARIAY (1, J)sCABS (QAPRAY (T, 7))
123% CAIRAY(L,J)=5 7.?95?Q*ATANE{A’“KG(C“QQAY(I }}.ﬁLﬁ&(C”PRAY(;,J})}
- CALL MATLIS (8, DBLANK, MOD'§ NXT, 182, ?{}«LE», LADEL, FARRAY, CARRAY, 1)
SO TO 42 ' ‘
1243 CONTINGE

'
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4978
IR
Sa881
J3982
MG
N EL
WAL
Vgl9a

" 0u8s2
32893
zﬂHQG

$i189%

ﬁ3897
Cda3a9e
U893
SS9
66931

W10 2

Ja933
934
AN
3N944
$U%a7
30988
18929
Y BV
degi2
€393
K914

3916 -

A2018
w¥21Q

2928

021

#0922

Mie24
w925
dd926
Jd928
$4933

932
¥933

914
2a935%
Jd93e
T aa3g
€da319
#2349

| !?(VU.W.&’.G‘.NXT«CQ.H) GO TO ]Q%’
B 1253 L=, IX
READ(IFIN} IDEN - '
TE(IDEN, £Q. 2) READ{TFIN) ﬂ3§N NY, CR[A@EL(I) 1=l 2 NI

CIF(IDEN, BO, 13) READ(IFINY IDEN,NX, (CLASEL(TY, l“l WX}
IF{IDENLEQ.11) READ(IFINY IDEN,NY, (CLABEL(IY, I“leXS NHSINY Y
IF(INEN, EOL 65) READ(IFIN) INEN, NX, (BARRAY(T)  I=], M)
IF(I0EN. EQ. IX-1) RLAD(IFIN) 1UEN,NX,N¥,((C%PRAYII oI} e ImL, NY),

+ =1, HX)
12852 cowrinus
Kud

DO 12523 Iﬂl NXT
XF(AIWﬁC(LARRAY(I)) LT, &) GO T0 125 2
Rk +1
: Hﬁﬂn\w(k}ﬂﬂhﬁﬂhY(I)‘
1252 conTIug
Lo IDEN=-T) /3 -
WIITE (THB, 1253) PARRAY (L) ' .
1253 FURMAT{SX, 'NORMALIZED C MATRIX SENSITIVITY TO EIGINVALUE s Yy
+ #39 P} - ’ :
D 125 q Tel, N
DO 1255 J=1,NXT
WKRAAY(I,J)aCABS(fMPRAY(I J1)
1255 CARRAY (1,J)=57, 20578 “ATAN2 (AIMAG (CHPRAY (T, J)) REAL(CAPRAY (T, T)))
CALL SATLIS (3, DBLANK, NDIM, N, NXT, RU\BFL,CU\&E‘L, RARIAY , CARRAY, 1)
t"(‘; o f}

‘1283 CONTINUS

IF(141P. FQ. ) GO TN 1953
DO 1279 L=l IX
READ(IFIN) IDEN
IF(IDEN,FQ. 33) READ(IFIM) IDEM,NX, (mme:‘(f) I=1,NX)
TR(IDEN. ED. 115)- READ(IFIN} IDEN, NX,NY, ( (RARRAY (I,J},J=1, V),
+ I=i, . NX) '
1272 CorINgg
- CALL MATLIS (9, 'AF MATRIX®
+ ¢ FDIM, M1P, M1P, RLASEL, :\Lmzt.,mm\f,cm WY, )
50 TO 43 '
1233 covTINug
IF(MIP. £O, . OR.NZ. £, 8) 30 TO 1950
DO 1299 L=l,IX .
READ(IFIN) IDEN
IP(IDENLED. 9) READ(IFIN) IDEN,NX, (CEM&EL(I) Im1,NX)
TF(IDEN, ED, 33) READ(IFIN) IDEN,NX, (RLABEL (1), 1=} ,HX)
IF (10N, ED, 116) READ(IFIN) TDEN, X, Y, ( (RARRAY (1,3 , J=1, MY} ,
+ T=1,NX) ' :
1290 coerrae
CALL MATLYS (9, *BF MATRIX'
+ NI V!lP,N?,RU\BEL uzxar.L,i?nrdmy,cmwma)
GO TO 4
1330 CouTINGE '
TP (NULED. 3, CR. mp.r:Q.e) GO TO 1952
DO 1310 L=l IX
READ(TFTN) IDEN _
IF(IDEN,ED.2) READ(IFIN) IDEN,NX, (RLABEL(I}, I=1, NX)

1R
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942 IF{IDEN,EQ, 33) NEAD(IFIN) I%N WX, (CU\,SM..(I) X"l NX)
.00944 o IP(IDENLEQL L)LY REU\D(IF’IN) ID"N,NX,NY.((MWU’\Y(I,J),J'”)..!N),
: 4 T=],NX)
d3946 1310 CONTINUE .
38947 CALL MATLIS(9,°CF MATRIX?
4 DI, NI, 4,0, RMBFL,CU\EF’L,W\iW\Y,C’\mAY, Q)
J2948 GO TO 49 '
JJQG‘J 13?3 COATINUE
J29%2 IF(NULEQ. Q. R NZ . EQ»%") -..1'3 TO 195\3
6\7952 DD 1330 La),IX o
JJ9s53 READ{IFINY IDEN R
39094 IP{IDEN.EQ. 2) READ(IFTN) IDEW,NX, lRINWL(l) I=1, X'X)
I395% IF(IDENLEQ,B) READ(IFPINY IDEN,NX, (CLABEL (L) , I=1l NX) _
U058 TE{IDEN, 0D, 1183 RE’.:\D('FXN) IDE\,NX, NY, (RN (E,0) ,J=), MY,
: + IT=1,NX) e
dO63 1333 CONTINUZ
1L T Crdll AATLIS (9, 'DF MATRINY
. + SADIM, E\U,NZ,RLWEL,PU\JEL,IIP\RRAY C.'.’\I&)\Y, V)
1962 : GO TO 42
#3983 134 COUTINUE :
Y934 TF{NXT+)P EQ. ) G0 TO 1953
YA NO 1353 L=l IX
HWI8s7 READ(IFINY IDEN
wd8aa IF(IDENLEQ. 1Y READ(IFIN) IDEN, NX, (RIABEL (1), 1], K) i
4297y - TF(IDENLEQ. 11) READ(IFINY IDEN, Y, (MIAREL (1), I=L4MM5  NXSANY)
072 7 IF(IDEN,EQ, 33) READ(IFINY IDEN,NY, (RLABEL(D) , Isl4NKT NXT4Y)
‘ 9974 IF(YDENCEQ. IX~1) READ(IFIN} IDEN, X\-X.NY;((RM{IUY(I JY . Jul, NYY,
: + I=],NX) _
HA97A 1352 CONTINUG
Wa977 Nt X7+ 1P
8978 IF(IX.EQ.12d) CALL MATLIS (09, 'CLOSED LOOP SYS SYSTDA WATR[X'
S * ¢« NDIMLNR, MR, REABEL, RLADEL, RARRAY, CARIINY , ) .
#3983 - IF(IX.EQ. 121 ) CALL MATLIS (25, 'C0V MATRIX, PROCESS '\"JISE'
+ NDTH, N, MR, REABEL, RLABEL, FARRAY, CARRAY, ©)
33932 TE{IXLED.123) CALL MATLIS (29,°COV MATRIX, MEASUREIENT NOISE®
+ o NDTY, R, N, RLABEL, Rb\bEL, FARRAY, CARRAY, 1Y)
dd934 IF(IX. EQ.125) TALL MATLIS (17,'COV MATRIX, TUTaL?
. + ‘ ,N(")IM,?\R,M%,RU\BEL,RMBEL,R‘JWY,C]\RRAY.&Y)
34984 GO TO 43 , i
WEO87 1368 CONTINUY - .
088 IF(NXT#IP.EQ. ) 50 TO 19353
Jd994 N 137 L“l,xx
<3991 READ(IFIN). IDEN
w992 IF{IDEN,EQ. 1) READ(IFINY IDEN,NX, (RIABEL (L), I=1,1) ‘
$J994 IF(IDEN, P 1Y) READ(IFINY IDEN, MY, (RU\BP‘L(I),I“INK‘“ NAS YY)
995 IF(IDENCEQ. 33) NEAD(IFIN) IDEN,NY, (RLABEL(L) , I=14NXT, NATHNY)
J3993 IF{IDEN,ED, IX-1) READ(IFINY IDEM,NX, (ARRAY (I, 1), I=1,8%)
JINAS 1378 CONTINUE :
21l NA=NXT+41pP
RISV Y, CCLABEL (1)*‘31}“?*1'(
J1aa33 . W= ‘ ' .
vl IF{IX.EQ.122) CALL 'U‘\'I‘[ tt‘(lt),'m.), PIOCERS NOISE!
; . + o SDIM, M, NG, RLAREL, C [c’\‘iEl.,Iu\RR\Y CARIAY, &)
o 136 TF(IX.FQ. 24) CALL MATLIG (21, R4S, MEASURFMENT NOIGE®
179 '
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¥igas

J1010
dlail
a2
-¥1d14
Jivls
'61316

3118

024
Wig22

21924
01928
Jle26

Wiv2s

91333
"olo3l
Blv32
Vi34
S1035
YR E)

@

J1049
LY
Jid4
9148
Al246
J1847
viv4s

21349

il 4549

$1e5%.

21082
21093
d1054

e « NDIM, NR, NC, RLABEL, CLABEL, RRRRAY, CARRAY, &)

IF(1%. FQ.125) CALL MATLIS (19, R4S, TOTAL® -
& NDIM, MR, NG nmm,.vm,n,nmww.cme’, s?)
63 70 44

1385 couTinge
IF(NZANYINULEQ. ) GO TO. 1958,
DO 1390 L=}, IX : :
READ(IF IV, EM)ml,'}QZ) IDEN :
- IF(IDEN. 60, 2.AND MU VE ) READ(IFINY IDEN, Nx,(QLABFL(l),
o * . T=LNZT, ZTHNX)
XF(ID"V EQ. B N NYONELZ) READ{IFIN] IDEN, NX,(RLABFL(t),
o T=L 2, N24N%) :
CIF{IDENLEQ.9) READ(IFING IDEN,NX, (RIABEL{I), I=1,NX)
EF(IDEN, EQ. IX-~1) RﬁAD;l?IN} IDEN, X, WY, ( (RARRAY(L,J) . J=l,NY),
+  Imi,NX)
13103 CONTIMNUE
1392 NRsNZ4NYONU :
CIF{IALEQ.127) CALL MATLIS (27 'COV MATRIX, CUTPUICONTROLS?
¢+ LTI, NR L NR, RIABEL, RLABEL, RARRAY, CAIGIAY, ) '
!F(IX.EQ. 126) CALL YATLIS(27,5CON MATRIX, OUTPUTHCONTROLS Y
+ NOIM, \!R IR, RLABEL, RLABEL w\mw,cmmy, u)}
GO TO 43

148 CONTINUE

IF (NZHYDNULEQ. ) GO TO 1950
20 1414 L=l1,1IX .
READ(IFIMN, END=1412) ID:N
O IF(IDEN.EQ. 2, ANDL NI NE, &) READ(IPIN) IDFM,NX,(RLABEL(Y),
+ T=14NZT, NZTHIX)
IFP(IDEN, ECe 3.ANDL YO, NEL &) READ(IFIN) IDEN,NX, (RLABEL(I),
+ I=14N7, NZHIX)
IF(IDEN,EN.9) READ(IFINY IDEN,NX, (RIABEL(L)},I=1,NX)
, IF(IDEN.EQ. 127) READ(IFIN) IDEN,NX, (RARRAY(I,1),I=], NX)
141 CONTINUE
1412 NR=NZANYOIHRU
© NCm) .
CLABEL (1) =BLANK :
CALL WATLIS (29, R4S, OUTPUT4CONTROLS
+ o NOTH, R NC, RL‘\‘BEL,CL’\BEL,R’\RVC\Y,LAR:{AY, )
o0 TO 4
1953 WRITE(I#3,1963) IX
1953 FORMAT(LX, 'BROBIE4 FILE ELEWMENT ',13,' HAS ZERO DIMENSIONS'/)
GO TO 43
343 sTOR
END
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AIMAG 08532 623 828750 247682 Q2831IF 09842  OUS63IF 33874
CI895IF VA6 :
ASSIGN  @J239CL £al4CL
ANTAN2 - 0602 33759 33R42 29874 00924
BARRAY C0S02CK SI599RD G0531 99642  MA7SSRD J37S4 28759 JJ8ZSRD
- L @OBILIF 00834=  J8ITIR 208STRD IBGILE A2855m  JJBAONR 23889RN
© 7 WIB9SIE ¢vJB898m  JJSAIWR , L
BIANK  O0JASDA 0544 20553 0 33524 92681 22711 . L3725 092741
. Jindz2 J1147 .
CCABS  W8SIL 0758 JABSl $aB73 oS
CARRAY JIDI QUJGLRG SIITSAG e3990AG MIL1I4AG JO110AG WW1I2AG J8144AG
: CRLSOAG CULT7IAG OI18GAG CO20JAC J3214AMAG UI23AGC QE246AG JI262AG
OI280AG SH295AG PA3LOAG YO320AC GX33PAG Q035SAC 29257AG 2J350AG
- MN3BIAG SI39IAG WAYIAG dIA2IAG J¥A3TAG 2U45IAG MPAGTAG $M483AG
S SSA9TAG WIS13AG GOS3IAG P3S4SAG BI550AG WSTAAG MWISSBAG 2602=
AA6ING CSIBAG M523 GUG24NG BB63ANG DUSSIAG SAGGGAG GIAE2AG
©IIGATAG 2oTLING WT2MG ARG 23759=  JITGING GITRSAG 23782=
JITEING VITOTAS SIALIAG 38422 JIB4AIAG VUS74=  1287SAC 0l6m
FROITAG CEOLOAG JB0I3NG MWOATAG ZIO5IAG CJOTSAS JI9RIAG JJ983AG
2LHUSAG VLUISAG QLEATAG SLAICAG V1U2TAG O1029AC J1J4BAG
CLABEL &2091DI vIWLZRD ¢SJ14AG &3233RD WA3MR P3JATRE W2G48YR C8I5RD
. MIIRANG (072RD EOTAAG COZBGRD J0J93AG $I20SRD 2213AAG 39112RD
COLLIBAG VI12ARD CU132A5 22154RD (I15SAG @A165RD J9172AG »11820D
TIILBANG AIL0ARD JI22AG GI2223D 230G 9U225RD 024506 W25GRD -
CU259RD VI262AC SJ274ARD B227ARD £2287AC WJ28TRD I296AG $J324RD
MI310AG CO31ARD 2B3267G VW34SRD $I348RD BSI5SAG M3STAG M3TTRD
. ' PO3BIAG CA3B9RD BB3I03AG SA4IRD CE41ERD CI42IAG 2A429RD WO437AG
CIA4ASRD CA45IAG SIASORD B246TAG I4TSRD J477RD G3483AG 20493RD
- MA97AG YISISRD WASITRD 251IAG 295250 2Q52TD WSIIAG N8544=
JV545AG 35582 JI559AC MI6d=  JISIGAG 20G2BAG 2UA44RD #JG50AC .
. LIBSIRD PIGSIRD CUGS5AG @6S1e JUSB2AG (MTlis JITIOAG 29725= o
SI7267AG 3761=  JOTE3AG 2A765AG DIBITRD G3B3WD AJ813AG YUBSIRD o
CNI87SAG CISESRD 2U2a73D $R9I7AG $d92TRD PWOIIAG SI94IRD JI9ATAG R i
CI9STRD CAOGIAG D1dd2=  J10USAG 21U47AG CL200AG did47= J104CAG
CCAPRAY  WJOAZCX 29516RD 2522 29523 377D 29731 24782 23827RD
23841 0B842  D98S9RD #3973 2I874  I30IRD I35 22946
DIIANK  92¢93DP 200J50N (B4A3AG QI875AG CACITAG .
I COOL2RD CAJI3RD COQIAVR M24TRD I4EVR J0ISTRD AIIGIRD VIIA2RC
CIIT2RD GUBTARD CA2B4ARD 2AY85RD BIAERD UEI9SRD V31U9RD 2J132RD
GAL12RD CLLARD JB1LARD 23125RD 0J128RD CO13RD 2J142RD ¢d142RD
YO152RD SU154RD GR1S6RD ¢I165RD. ¢2169RD A17ERD FILONRD A21B2RD
CSI1NARD ¢A194RD, WL05RD SW10IRD J3238AD G2210RD ¢O217RD GO222RD
CI224RD GA225RD WI228RD 23D BI240RD 2024230 J9244RD 20254RD
MI255R0D SI258RD SI260RD G327CRD SA2T2RD B3274RD SA275RD I27ARD
MI228RD TI200RD CR292RD BI294RD AIFARD M3ILARD GWI3IERD W3LERD
M320RD JI322RD PA324RD JA324RD PAIIGRD W3IAAD VG34CRD M33S0RD
352D ME365RD 293ATRD SM3TTRD S370RD SM3ENRD ¢I30IRD *I4AJIRD
CU4AG3RD AMAUSRD ¢A4L5RD MWI41TRD MA10RD WI42CRD UI431RD SI433RD : ;
QIABSRD GAA45RD GA44TRD BJA4RD PIAS0RD AWASIRD @9463RD JIAE5RD ; :
2D475RD $2477RD WATIRD FO48IRD ¢40LRD J4A9RD MA9SRD ASIERD ’
VWSATRD 2J5IORD MES1IRD JIS2IAD JIS2MD eMS2AD JIS2MD Sd520RD
CASIORD GASAIRD GISSIRD SABSSRD MA5GTRD GMSAGRD (357100 24572
w3532nD SASSARD IS586RD ISISRD E359IRD IS0 S3631 HIGS2
SIALORD CISIORD 2062000 3522 98623 IMSIZRD 2J534RD GIGALRD
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- IDEN

JA64ARD
dUS78RD
La722RD:
FI7S5RD
va781
SASLIRD
EIM0

2386200
- 2383TRD

Jd9as
2Vo4 s8R
CJ99IRD
P1I3MD
231D
MWEATD
W270RD
WO RELI S

-~ eOLIERD

sI118IF
VA1RD
31 521D
II6T71IFR
wJ182RD

WA197IF

221200
ee2271F
ed242RD
2A2871IF
27200
WI2871F
CO332RD
P33I17IF
C9332RD
eA347IF
293455RD
JA3INTRD
MA321F
341D
43210
W44TRD
HIAG2IF
MATE
v4921F
¢d53TRD
"S22IF
PI537RD
wWISSATE
e8L1E
wasaann
Ud53IRD
CH54S1IF
vaGaYRD
VIGTSLY

WG 92RD

A548RD
59D
VATI4RD
YATSTNO
J3782

SI921IRD
A1841

cd3831F
VJISEORD
2J915aD
M OSERD
VICOSRD
212 3I0RD
MALTIF
CIABGRD
YISTLIR
v J35RD
LelalIp
Y3110RD
I138RD
031 531F
CALGERD
JO1831IF
w31 98RD
wI223RD
2J220RD
CI2431F
M258RD
Ca2731F
GI280RD
Sd3A3IF
PI31ERD
3331
vd348RD
¢A3651IF
od3831IF
CJ403RD
CI4181F
vAA33RD
sI4481IF
YJI4A3RD
s3478IF
Y3493RD
COSIsLE
WI523RD
UIS3BIF
e3555RD
wdSG2RD
WASOTIR
COAR3LIF
SJR45RD
YIS61IF
CAG76RD
eB593IF
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583D
CI692RN
dA37TINRD
w758

S 701RD
JJ823RD
ae42

JR86S

JA891IRD
CJ9LTRD
MOSTRD
JR9OTRD
Siv41IRD
SAJIORD
IASTIE
SOV T2RD
¢IO87IF
CJ12RD
112480
¢al39IF
a1 54RD
MLIRSIEF
S 84RD
2928560D
SR2211IF
2323610
eI244RD
WJ2591F
2A274RD
2801 F
Ca334RD
W3l191F
A*334RD
M3401F
YI35TRD
wa38anD
H4341F
CI419RD
eA4341IF
dB449RD
d3a641r
2347980

w4941k

ZISZORD
GIB241F
JAS3MD
VR 5A5RD
oas23Ir
YIS93RD
C3532RD
2An4T7IE
HIRA20D
MO7TIF
wIGSARD

JAG6IRD
Y G94RD
SO73R0
19759

23793RD

cd825RD.

JJ851RD
JU871DO
389100
SB927RD
SIOSoRD
YI999RD
A1 J43RD
COB1oIF
JUAS3RD
QNI
COIBBRD
Ja11erRD

dIL28IF

YOIl 49RD
S 19851F
1 79RD
JI192RD
vo2J71F
va222RD
VI2371F
CO252RD
Uadzedmpn
¢32751F

UJ29IRD.

a3A51E
V932510
333510
#J350RD
23 375RD
SI393IF

234351 D

YBA27RD
€D435RD
A4S D
2345510
CI4331IF
PJ49ERD
CIS1CIF
JOS2ERD
CISAIIF
MWISANIF
Cd534RD
SUALARD
C633IF
VJ548RD
JAER3IF
VanIeRD
JATIIRD

$B652RD
SITIARD
2974000
BT’
V3795”0
WE2TRD
$a853RD
23871

GISO5IE
CUBZORD
La9503D

VLEITRD

32D
CONESIF
SI37TARD
SIVYARD
e311MIF
2312600
val4Lip
291 56RD
23178RD
SJ1931IF
JI298RD
JI22311F
SU238RD
232531F
23245800
¢a276RD
e3291IF
U 3A6RD
Ju3211E
J335RD

OI3511IF

233761IF
¢a39Inn
W413RD
d04281F
C3443RD
245CIF
SP?473RD
2J48IRD
253280
Yd511RD
CE526IF
S2541RD
CISATRD
GO 5851F
2IGLOIE
2SA3ARD
23555RD
HISHARD
363310
WV rRkita

182

SI5654RD
S 7IRD
23741
G TTERD

CIBIERD
WWIB3I00

WIESSRD
Wa3874
Juses
YIO931IRD

WW9TIRD

21J19RD

O3J33RD
CO0EIRD
GAI82an
SIGOTIE
adllznrn
dI127LF
ML1A2RD
CALGARD
JaL79IF
J3194RD
2H239IF
2022480
JU2391IF
ed254RD
Va2691F
W2TNE
2329280
2A3a7Lr
BA322RD
BA344RD
CJ352RD
dA37TRD
OI399RD
e 4141F
JS429RD
AI4441F
¢J459RD
a24741F
JI489RD
JAS341F
SIS1ERD
2352700
JOS51RD
2A5581F
DASBARD
S ARD
SI6A2RD
JIGSTIF
SA3T2RD
Was9Ir
C37S4RD

GASTARD

2OTIERD

2aT81IRD
W7TMD
SISITRD
M3
ZI357RD

5 SI8G3RD

2329300
ZI04IRD
23973RD
J1021RD

WIS44RD
JIIGLLY
JUI83IF
TII98RD
SA113IF
odl28RD
dA150RD
M1ASLE
dA18ORD

YI195IF

2921210
Ba2251F
v3249RD
e 2551F
A27TIRD
M278RD
Ja2931p
#3323RD
JA3231IF
dA3451F
YA353RD
¢O3ITRIF
COASIIF
JIALSRD
#R4331IF
PAA5RD
OB40ILIF
YA475RD
LRI
CASHERD
CIS20IF
2a5281F
VASH2IF
SASHORD
2 H9ARD
CA6LT7IP
JI5431F
dIGSBRD
YIe73IR
Y359IRD
YI7Ee5IF

JIGI6RD

23725RD
A752RD
2377900
38D
VR34
d0359RD
83500
J8935
d2e43nn
II975RD
J1J23RD

Qd4SIF
23A52RD
3A3A4RD
JIO99LF
20114RD-
2U1291F
W15LIF
2J3165RD
B181IF
VO19GRD
vJ211IF
BJ220RD
#02411F

cd256RD

Ua271IF
CA285RD
Co294RD
231D

23241RD

Be345RD
P93R41F
dI3TORD -
JIALIRD
Q2ALGIF
vd431RD
W4461IF
vI4R1IRD -
PR7GIF
YI491IRD
COSISIF
S5 21RD
JI526RD
CR553RD
Can3anD
JI5951F
eIG1ERD
SA544RD
cRABSILE
PANT4RD
RGN 1F
MATHERD
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IFI

IFOUT
1IN

it
*0733IF

MITSIRD

*A7741F
€d793rD

- ¢N823IF

2823RD
wB51RD
CIE5MD
O2387RD
V391D
C3o3arIr
291 ERD
JI95TRD
MEOTERD
o Q9gIF
¢1e21RD
Vid4aIr
203ISDA
23244RD
UAATARD

WIE2RD

JE13RD
YA1AARD
LA192RD
™122mD
oA24200
A2 7TIRD

CVWI292RD

w32.00
2934880
VI37ORD
wJ3413RD
JBA4350D
463D
Y34CIRD
vd519RD
SISAIRD
MS32RD
SI51ERD
YJIB54RD
CINTERD
YJ738RD
v3740R0
YI7E8SRD
wWI3LIRD
So853RD
YI880R’D
J93IRD

AI959RD

“J9oSRD
d1935R0D
9 5DA
£dgI4CH

«ATISRD
vd734RD
e37521F
CA7TERD
e37941¥
O HBISHY)
oWS8241F
JI8521F
£)848

LJ8331IP
ol OL6LE
vIO3IRD
ed9S3RD
VIGNSIE
S9991RD
v3999RD
J12221IF
v1d41IRD
CRALAAG
SAIATRD
YINE2RD
PILICRD
291 3ERD
CJ165RD
ﬁ’lgdﬂp
2A222RD
SR244RD
CAZTRD
U 294RD
M3322RD
YA350RD
23387RD
PAALERD
£H4430D
£A405RD
JU493RD
w3521RD
YIS5IRD
JJI5CARD
CA%3IIMRD
GI558RD
JU583RD
VI 7L8RD
JAT5IRD
g3 791RD

SH8LORD

wABSSRD
YII9IRD
¢IO3IORD
¢I95TRD
wA997RD
£1437RD

SAAAEDA
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I 710RD
SI7ISIF
SI75IRD
RITTAIR
2A795RD
QO81aIr
JI8251D
J8SIRD
JI88IRD
Ja83enn
vAGLTRD

+J939RD

CIas41F
WAS5URD
239921F
2191ERD
J1923RD
v1g421F
wde 168D
¢IISHRD
S0 3ARD
da1128D
ZU140RD
JJ1583D
M199RD
Cd2246RD
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W274RD
N3A2RD
29324RD
CIISZRD
¢A3L9RD
w417RD
2445RD
23473IRD
2J4953D
PAE2IRD
d3553RD
JUS85RD
JI6323D
SUGAIRD
CIS9IRD
YIT2¢RD
237530
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Gan21an
GESTRD
w391 3RD
SJ41IRD
239459RD
VI G99RD
SIQ3OnD

¢3I12RD

M719IF
CITIMD
cd7541F
377D
$88JIRD
JO8L1IRD

‘MB26IF

GJ854IF

GI8821IF

UIB9JIF
2592500
2J9401F
2J958RD
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CH993RD
Z101hIF
Cld35RD
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JU31ERD
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STINE
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£d855RD
JJ833RD
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CRO20IR
€9941RD
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ZAGTIRD
CI9941F
SLULTRD
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COAZRD
2035 2RD
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v3116RD
21590
S¢173RD
JU235RD
2322E6RD
dP285aD
P3278RD
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W334RD
2335500
23399an
Y42 D
CO449RD
vaa?Ian
2ASASRD
v9527RD
CB565RD
2J595RD
GdA42RD
¢J554RD
2369410
eA7320D
wa7T7IRD
Za3d42RD
CdB25R0
CO8BIRD
2301 TRD
2U0457D
3A973RD
E1217RD
J1343RD

CITZLIF
g 730RD
S 77IRD
J37031IF
084580
v liv A4
835

AJUS5IF

JOBBALE
2091 IRD

RS F

CJ927RD
UO9AZIF
2J95TRD
CHT2IF
CAO95RD
Clulbip
13371

SAI22RA.
ANGIRD
SII95RD:
ﬂﬁlZéRD;

eALS2RD
2J182130
UI283RD
Ga23°1D

‘*I250RD

2J285RD
Cv 38R0
333630
33570
GJ421IRD

UA420RD.

SI4STRD
JP4TORD
ZASITRD
©I525RD
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J2598RD
COB44RD
vd5T2RD
©d732rD
J3734RD
GITTIRD
JIBJISRD
$3827RD
SA883RD
Cd925RD
GJ953RD
SAGTERD
S1ALORD

SAT22RD
W7498D
ZITTLLF
AJ791IRD

28351IF.
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SUBROUTINE BALANC (N4, N, A, LOY, IGH , SCALE)
INTEGER I,J,%,L,M,N,J03,84,1C.1, L0V, ICXC
REAL A(M4,N) ,SCALE () o
NEAL C,F,G,R,S,B2, RADIX

REAL ABS

" LOGICAL WOTQOMV

rokdeddokhkk RADTA [S A MACIHINE DEPENDENT PARAMETER SPACITYING
THE BASE OF THE MACHINE FLOATING POINT REPREGENTATION.

s ARk kdhhk
RADIX=2 '
B 2=RADIX*RACIX
K=}
L=N

50 T0 1 . .

Khhkkkkkdd IN-I,INE PROCEDURE FOR ROY AND
COLUAN EXCHANGE Kwkk kg khk

SCALE (MYy=]

IF(J.EQ.M) GO TO 59

no 33 I=1,L

F=A(1,J)

AMI,3)=N (I M)

AT, 1) =F

CONFTINUS

DO 43 I=K,N

F=A(T,1) .

AT, T)=A(M, 1)

AW, I)=E '

CONTINUE

GO TO (83,i33),18AC

FhkkkRkkRR SEARCH FOR ROMS ISOLATING AN RIGEMVALUE
AND PUSH THEA DOWN whsasakr s

IF(L.BQ, 1) GO TO 2828

**&*;}**** OR J=L STEP ~1.UNTIL ;1 DO — Kk kkhrhhk

nO 120 JI=i.L ' ’ ‘

J=L+1=1]

no iid 1=i,L :

IF(1.EQ.J) 530 TO 1id

IF(ALT, 1) NE. 3. 3) GO TO i2¢

CONTINUE

IEAC=1

GO TO 20

CCONTINUE

50 TO 148 v

*hhkknAREH GEARCH FOR COLUMNS ISOLATIHG AN EIGENVALUZ
o AMD PUSH TUEA LEET *kskkickddh '

K=K+1 ,

DY 173 J=K, L

0O 159 I=X,L

IF(I.EQ.J) GO TO i59

IF(A(T,J) NE.J. ). G0 TO 379

CONI'INUE

A=
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TENT=2
GO 1o A
CCIrINUE
Kkkkkdkk®d NG BALANG THE SUBMATRIX IN RONS X PO L dvkkkickdws
D0 A% 1=K, L

P\L~(I)~*- . '
khkkhikRd® [ RATIVC LOOP FCR NCRYM REDRUCTION #hkdkike
\NOCCNV=, FALSE, . .
D0 273 I=K,L '
C=J,
R=l.
2020 J=K,L

IF(J.ER. 1) GO TO 203

=CHARS (A(T, I))
RERHASS (M(1,J)) -
CONTINUG _
Fkdkwkkdek TUARD ASAINST ZERO € CR R DUE TO UNDERFLON #kkrdkshdh
TE(CEQe T e MG FLEQL W) G0 TO 270
G=ERAGALIX
F=lu o . . .
5=C+R ) .-
IF(C.GE.G) 50 TO 22v ' .
T=lAARTX '

C=*R2

G770 200

=R¥RANIX
IF(C.LT.G) G2 TO 243
F='/RADIX
C=C/B2
G2 70 238
********** MO BALANT Rkkkhdhhnk
I ( ((‘+’2)/[‘ m. \‘. 95* 30 'IO 27;‘«
' —1..‘,/l
SCALE(L)=3CALE (D) *F
NOCONV=, TRUE,
D0 2508 J=K,u
A(T,J)=0(1,0)*G .
DD 25 J=1,L
MI, D=A(T, D) *F
CONTINUE
V) 50 TO 100
Loi=X
5i=0
RETURN
FND
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W2 NUEGER NDIM, ¢

R X (‘(Y'ﬂ’[. WX OA(NDI '1 oMY, T

BT CINTEGER 1wT (N) . '

) TERCOMPOSES A COMPLEX MATRIX 3Y OAUBSIAN LlT~1I'\L’\"‘lO\l
NDESPISATES TUHE COMDYITION OF (Y& SATRIXN,

USE - SOLVE 1O COMPUTE SOLUTIONS (00 L[NEN{ SYSTEMS,
INPUT. o ‘ ,

MITM = DRCLARED RQY DIMENS IO OF ’l“f ARRAY -CONTAINING A,

M= ORI RO THE MATRIN. o :

A = MATRIX TO BF IRIANGULARIZED.

OUTTUT. .

A CONTAING AN UPPER TRIANGULAIR MATRIX U ANMD A PERAUTED
ARG TUE OF A LOVER TRIANSULAR .‘\'ﬁux [=L SO TUAT
(PERMUTATION ATRIX)*A = 1,*

COND = AN ESTIMATE OF TUE CCUDITION OF A,

' FOR THE LINEAR SYSTEM A*X = = B, CHANGES IN A AMD ﬂ
SAY CAUGE COANCES .COMDY TIMES AS LARGE I X,
T8 COMYEPLL Y JEQ OO, A I8 SIWGULAR TO WORKING
PRECISTONG CON TS OET 1D 1. VE422 IF RXNCT
STNCGULARITY 1D DUTECTER.

IPVE = THE PLVOT V"'Nl“'

TOVIRY) = TUE DTINDEX OF HE %=TH PIVOT W
TPVI(NY = (=) )**( IU““I‘R OB INTE l"”l\?"("“'))
WEORR SPCE. 118 Vet WCRR MIRT BE DCCLARRD AND 1NN
™ THE ('\[.[.. U"' NP CONTE '\J’""‘ ARE TONORED,
ITS QUIPUD COTENTS ART USUNLLY UNTePOWTANT,
THE DETERMINANT OF A CAN BE ORTAINGD ON OUPPUT Y
CET(A) = 1OV (MPRALL, DA, D) % L AN, N)
RARNL TWPRGER MWL, 1,0, K, \P.A,.\",u 12,M
AVARK LORUALTS PR
BANN. 1PV (N) =L
A AN [E(NLEQL) GO 10 8
RN IS A PES TN
CAUSS W FLIMINATION WITH PARTIAL PIVITING
AR F B AT M T
A N LN
- SIND pryoT
00013 ol
“hatad DO AN T=P1, N
\‘5\‘;5 TE{CABS (AT, 1)) SO CABS AN, X)) )
WWT LS COMWPIIIR
‘ AN TPV ()Y =y
AR M 1S G SORAVINS I § AV (’J)""‘H‘VT (M)
RIA A A MR
RIS, A{M R =EA(K,N)
ARAMK! ’ A, RY =T )
SEIP-OTRED IR PIVYE 15 2P0
RARSN IF{TENCAPLY (Y7, e )Y 50 10 3%
COMPUTE LS TPLTERS
ot o‘?"\ IO A L= J;P‘l'
K27 ST Ry ==A L, ) 1
Ja2e 2 QO INUR
: INTERCHANMGE AMDY BLIMINATE BY Ol

20%

(9]
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d20 DO 2 J=KPi,N
REDRR TN ( M ,J )
RO K A(M,TJ) =N (K,T)
, : S 032 AR, 3)=T '
¢ | i MN33 [P (T, EDCVPLY (3.0, 0 ) GO T 2

W38 DO 05 I=KP5,N
036 A(T,3) =N (T, J)+ALT,K)*T
W37 2 CONTTNUY
SI38 3 CONTINUS
OO0 26 CONTINUS
AAREN O AY I=,N
MAREIERN IF(ALT, 1) JEQuCEPLX ()., 0 )) GO 10 @
ALK RETURN

0 PRREN SN
AARLE A I (o2 [hEHIR
ARV [P{N(L, 1) JNELCHPLY (04013, 0. ) ) RETURN

o o EXACT SINGULARITY
AT O CCD=LL 432
WA RETURN
BARELD END
{
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SURRDUTINE EIGRF (A, N, I, 1103, 2, INT, SCALE /R, WI WK, TER)

["U’\K"’" o0 = TO CALZULATE EIGENVALUES AND (OPTIONALLY)

PIGENVECTORS O A AL GENERAL ANIRIX.

ARGUMENTS A~ INPUT REAL GEMERAL ©ATRIX W ITH ROV,

"DIMENGION TA ARD COLUMN DIMENS ION
AT LEAST N,
N - ORDER OF MATIITY A, : ‘
IN = ROV CIMENSTOW OF WANTRIX A; TA MUST
BE GREATER THAN OR ECUAL TO N,
1J08= OPTION PARMMETRR:
1JoB=d, COMPUTE RIGLAVALUSS ONLY
1J03=L, COAPUTE SICENVALUZS AND
EIGENVESTORS, :
W - OUTFUT COAPLEK VECTOR OF LINGTH N
CONTNINING THE DIGENVALUES OF A,
Fd = QUTPUT N oY N COMPLEX 4 ATRIY
COnN T’\I\?I\IG THE BIGENVEITORS OF ¥
THE DICINVECTON IM COLUSN T OF 2
P"‘:"\Ri:“!\y s Te 1‘“?. BIGENVALYS ' (J) N
INT, GCALE S WR T = HORRING SPACE
IU\ = [ER=204] TNDICATES THAY SORE THAN
30 ITDRATIONS WERE REQUIRED 0
CONPUTE 'THE JTH BIGENVALUL, EIGENVAIURS
JHi, T4, 000 Y HAVE RELN C’Y(RI\C"‘LY
COAPUTED, WHILY DISTNVALUSS L, ovepd
ARE BET TO 28 RC‘. MO BICHNVECTORS ARE
COIRJTED.
TRPRGER T, TA, IER, TERR, TG4, I;T'D";,J, LW, N
INTECER IMT(IA)
SIMENSION SCALE (IA) SRINY AT (IA)
“I AENGTA A{TA, ) SR TN, N
SOMPLEN N LA (IA, W)
ep=3
[T{TJIN VE L AMND L TIOR L WRL 1) TIM=X
CALL DBALANC(IN, N A, LO, IOH, CCALR)
“NLL R l“;([’\,u\’ wr, Im‘,’\ A
FICHNKVALLES ORLY
TE(TIMNEL) G0 TO W)
TALL HIR (LA, N LOW, IS, AR, T, TRRR)
IT(LERRL ML) G0 12 ".J
AR VARRN
ETONMALITS AND BETOESCIORS
SALL W ..'A'R’\”(I\, K Lf‘ P I N INT,VRY
CALL P2 (T, N ,IS.X,\\R“I, vy IER
TE(LRRRLNVE ) 'V\ ';'7 n» .
OALL BALBRAR (LA N, LI IT, OCALR, M, RY)
SOOI .
& R‘\« R HANBLING
TRR=L20+TERA )
CNCORER BIGRNVALUSS AND BICTMVECTCRS R
AL COMPLEX NI ERS .
N A =L, N ‘
LY EOUMPLX G R(TY 0T (1))
1ML ]. B B0 v R THRGNE L) RETURY
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VIS SURRQUTINE LEQL2C (A, N, IA1,M, I8, IPVT,C, TWK, WK, IER)
- € FUNCTION = MATRIX DECOMPOSITION, LINEAR EQUATION SOLULION
s . FOR COMPLEX MATRICES. :

C - ARSUMENTS A = INPUT COMPLEX MATRIX, DIMFENSIONED N BY N,
c WM« ORDER OF A, :
c IA « ROY DIMESSION CF A,
c B =~ INPUT COMPLEX VATRIX NIMENSIONED N 8Y M,
C ON OQUITUT, SOLUTION MATRIX X REPLACES 8.
C M = NUMBER OF RIGHT HAND SIDES.
C IR = ROV DIMEMSION OF 8.
c IPVP ~ PIVOT VECTOR
c C,% = WORKING SPACE .
(o DK -« DIMENSTON OF WX
c IER = TERAINAL ERROR 128+N:

_ ¢ N = 2 IMDICATES A IS SINGULAR.

Sy DIMENGION TPVD (IA) :

ARRRK] COMPLEX A(IN,N),8 (IR, M) ,C{IA) WX (I:K)

JJ\?\’A IER=\" : .

JaNs D IM=IA

AN 1I=)

JUIYT nO W JI=1,N

AR 0O I I=1, 1A

\3?:.7\39 !I“II‘*':L .

BARME! VR(IDY=ALI,T)

AR RISEDN CC INUG :

AR I CALL DECOAP (DM, ¥, A, COND, IPVE, WORK)

0 R I (CONDLEQLCOND+1) 53 TO 5

AR SN0 42 J=i M

Wil 20 2 I=1,N

AON1T7 20 C{Iy=3(r,q)

el CALL SOLVE (NDIM, Y, A, C, IPVTE)

S350 D0 A I=1,N

JNN29 D R{L,N=C(T)

JOO20 A CONTINUS

.‘!.7.?22 11=)

J3323 DY 4% =3,

10224 O 45 I=1,1IA

o125 [T=I1+]

MR DI AL, =vK(IT)

20027 45 COITINUE

ARAL T RETU R

AVAVL IR IER=.20

RERKN! RETURN
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RT=-11 INDEX VA2 SOURCE LISTING _ 10=AFR=T9 33:53:24 PMGE dddL
SIEAL. SUBROIFINE LINEDL (NDIM,N,A,C, %, E Fo m,smu:)
C. COUSOLVES I\X+X’\‘+C30
- o » RADAYE COMWOH ZNONAME/ NOIML
3 RRRREY DIMENGTON A(NDIY, N\,C(NDIM,N),X(NDIM,N),E(MDIM,N),F(NDI%,N),TR(N)

Judad DIMENSION GCALE 04) :
' C BALANCE THE A AND € MATRICES
SIS CALL SALANGC (NDIM,N,A, LOw, IGH, SCALE)
\\nc" DO .’.J I"‘L'N
\"\"‘157 0 .e.\’ L -;.,\!
J2a23 e(L,J)=d.
QN9 L Bl 1)=L,
JJI;IJ D E“ ]“'l'N »
VAV F{J. 6%, L0V AND.JL LE IGH) GO TC 49
JULl K=5CALE (T)
2034 N0 23 I=1,N
BARNS nUM=C (1 ,.J)
AAB IS aLr,J)=C(I,K)
A0LT 23 C(I,KY=nuM
5018 0 DY A3 =N
odeld DUA=C(J, T)
J20 C(3, 1)=C(K,I)
S0821 39 C (K, I)=Dud
SE22 G2 TO S
AN23 A 2(3,JY=5CALE (J)
JN24 50 CONTINUE

) WSa25 NDI =D IM
U258 CALL GAINV (NN, B, X, M, 0)
a7 CALL MAUL (NDIM, %, Cp N M, N, T
YN CALL UL (N0, Ty NN, 1, N, C)

C SOLVE AX + KA + Co= )

L2020 L=, AN
RN W=, 5
LD P D=t
032 . ST TS I=1,N )
I3 7 DTL=TI4A (T, I)
AOARIH == N
oI35 IF(ITi~. ) 90,908,804
N3350 =0T O /ML
W37 0 DO L I=i,N
SRR 00 WS I=1N
SN0 LNy X(L,3)=NTSA(T, I
S 1) K (L, D=, T)=.C
AR WDTALFNDTA
A2 CALL GATMV (N, N, X, F MR, )
JANA3 CALL SMUL (NDTM, G, F N NN, E)
Ju‘u‘,dd r)h 13:: I"".L'\'
RN NO 120 J=i,N
RN RUAN | C(I,.Ty=F(d, 1)*NT
RARY S R LY S O S LN S PR DR 2
RIS CALL WMUL (WOIM, G B ,N,N,.\,)\)
NIy Xy i ITEL, 2
MBI WMEZ =
SURSL  CALL wMUL (NDIM, X, T, Ny N, N, C)
JINS2 ne .73 Im.n.,.
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959

SEAURE

JJ95.

JASAR27
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YR XN
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Jeui9

o l4 373

&‘1 \’

Tu

<P}

edaTi

’I'|’1172

Vo747
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W7

ed77
Van73
MERA]
a8l
MARY
PG

ERACTE

T N
I‘l\/'/.\s

W 2Rt
I3
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RN

o022

GG 3
BRN LY
o095
1’\’ 1,97
Jaaen
Je0g

Te 1Y
(XL LV VA

A
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IR
AN
RIS
BRI

L Y
XN2FYYAA
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o Ca

TR(I)=K(I,I)
DO 354 J=1,N

BAL, ) =F(1,T)

E(3, I)=F(J,I)

DD 143 K=k, N

AL, )y=X(1,J)+F (K, I)*C(X,T)
X(J,1)=X(1,J) o .
IF(ABS (X (X, 1)~ h(I)) (.5GJVJWL4TOL*ABS(X(I,I)))) 16&,153,175
NEZ=NE7+1 :
CONTTNUE
ITr=1T
[F(NEZ-N) 18,194,190
CALL MMUL (NDIi4, E, E,N, N, M, F)
CONTINUS .
TOL=ITT
BALANCE BACK ‘M MATRIX

. m ‘Clcl I—-'J.,

Ny oS J=i,N

2(L,0)y=4,

(I, )=,

IF(I.GR. LW AND, T, LE, IGIH) E(I 1)=5CALE (1)
CONTINUG

CALL MUL (NDIM, E, X, M, N, N f)
CALL UAUL (NDIM, P, ,A,L,N,Y)
DO 240 J=i,N

IF(T.GE Lo, AND, I LE, IGN) GO TO 244
K=LCALE (7) '

N0 229 I=i,N

DUA=X (I,J)

X(I,3)=X(I,K)

NA{I,K)=DUA

0 2-;-, Izl,N

DUA=X(T,1)

XAT,1)=X (K, 1)

X (', 1)=DuM

CONTTNUR

SALL MMUL (NDIM, L,A N,N, N, )
DD 253 [=i,N

S, D=1./E(1, 1)

CALL “HUL (NDIM, F,E,N, N A)
B0 204 J=1,N

IM(T1.G0. 00, ADLILLE, ISH) SO TO 284
T=@C\Ln(7)

nO" 230 I=i,N

DUA=A(LL,T)

(T, J)EN (T, Y)

AT, ) =DuM

D0 278 1=i,N

. DU.’1=A (xj ¢ I )

AT, I)=AE, T) - -
AL, T)=NUA
CONTTNUE
TIZ END
RETURN
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~\'\'!'RY X MULTTPLY
QURROSTINE MAUL (NDIM A, B8, N, &.,M,C)
m\\w‘ TON A(NDINM, t.),n(«nvw.w) (CINDTHM)
m A t“;.\!
A NBENLIS |
C(I'J)"‘l‘h
no 2 Isl,No
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W=AMR=79 J3:59:45 PACE N0l

URRQU'“I\JL l\E‘\’l‘(II‘Q IOUT , TTLNEY, IS, LASTID, ARRAY, TARRAY)
SUSROUTING READS DATA FROW TIN, COMPOSES N"N TITLE
AND WRITES DATA 1O 1QUT

DUMENSION TTINEW (S5) ,ARRAY (IS) , TARRAY(IS)
DO AN =i LASTIO

IF‘(I.‘JQ.Z) 50 IO L

IF(ILEQ2) S0 TO W ‘

T (T80, "1) 30 TO 28 :

(L. (\\..3 ANDGILLE,2) ) TO 3

IF(ULGEL 32, AND, TL LR, 34) GO TO W .

IF{T.Cle a3 AND T LR ) SO 10 S

IF(LGROISAMDL T LEL4D) 30 O M

IF(LOR. B8 ANDL TLLELGY) 60 TO &

TF(TLEQ, 52,00, 1L EQ. 53) 80 0 49

e (I."“ 62,00, [LEQLAS) 50 10 A .

IF(TeEQ. MO, R, 180,70 GO ‘1‘0 6 ' R EEE
rt‘(l.(‘.(}.ll’».NT) I U:.lz"r) ‘TO 5\)

[P 00870008, 1L QL 88) 50 '1\) )

(T CE.TLAND T, U..Al‘")) S0 O N

I(r. l.\.,..ﬂ.d\.l FQOS1)Y 8D TO W

(C(L.EQGL) GO T W . )

Ir(x. IQ Sl ORLTLEQ. f’i) 30T W

ML EQ. 55 . ML TLEQLBY) G0 O &Yy

PTG GR L ORL Te B 67) 50 T0 A

\.ﬁ\) 1‘0 .\\“

REAIMITN) IDEN, LEN, (N?zb\\’(]),Ja“ LEN).

HEALEN=LEN+S
WRUTE(LOUT)  TDEN, NIWLEN, (N%R’\Y(?),J“s,m“‘i) ("‘l‘L\I‘“(u),J*A,.})
GY I AW

REA(TIV) IDEN, (TARRAY (1) ,J=1,7)
WRUTE(TOUL) IDEN, (TARRAY (7) ,J=1, /)
('.O T3 AW

READ(LINY IDON, (TARRAY (7)Y ,J=1,4)

WRITHAIOUT) IDEN, (I‘\I\l\\\'(]),\]ﬁx, i3]

J0OTO W

NEAD (TTN) THEN, NY, (Nzw\\'m (J=1,NX)

“\""‘N\

an T G

READ(TIN) IDEN,NX, (ARRAY (1) , =1, 2*NX)

MNTN WD
WRITE(TOULY TDEN,NX, (ARRAY (1), 023, NXT)

PO T LW . o n“t(‘WM. rAGE rq
READ(TIN) INEN,NKX, NY,\N RAY () (J=a, NX#™Y) Ty
MO N*NY :

O TO /Y

READ(ITNY IDNN, NX, 1Y, (l'\uh.\\’(l\ L, ZANNINY)
PO RANNANY :
WRUTE (TOUF). TREN, NX, NY, (NRRAY (1) ,J=1, NIOT)
( QAT INUS

RETURN
END
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J WOSARED LSHIASYR IWATRD OIJACSR d95ORD SAISINR SIIBARD AJISARD
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GUBROUTINE SOLVE(MDI“,N,A,BUIFVF)
IMTEGER NDIM, N, IIVT (N)
FO&!LIX A(VDIM Ny L8 ,T
SOLUTION OF - LINEAR SYSTEM A#Xal)
RO NP USE OF DECOMP HAS DRTECTED ?IVFUL\RITY
INPUT.
MOIM = DECLARFD RAY DIMENSION QF ARBAY CONTAINING A
o= ORDER O MAIRIX.
A = TRTIANGUIARIZED MATRIX OBTAINED FROM DECOMP,
R = RIGHT HAND SIDE VECIOR,
Ii."Vl‘ PIVOYT VECTOR ORTAINED FROM DECOMD
QUTPUL. .
B = SOLUTINN VECTOR, X+
TNTEGER KB, KL, M, Kk, T, KN
FORARD BELIMINATION
IF(NJQ) GO TO R
=i
DO QY K==, NG
!\[’A":\“"&
M= PV (R)
TV
SYOELTE
RIGOEN
N0 LY [=KPL,N
B{DY=3 (LN (T, KY*T
AN SHY
CQILINUR
BACK STRETTTUrTON
O A RB=1, N
K" A"*““(\n
R={Mi+y .
BR) =3 (YA (LK)
T3 (R)
DY Iy, R0
L= (1) +A (1K) *P
COFPINUE
oo INUD
SR (L) /A i, 1)
RETtMNV
FND
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