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1. SCOPE

This specitication establishes the design for a general-
ized lincar model analysis of variance (AOV) computer program.

The requirements specification for this program was provided by
the Research, Test, and Evaluation (RT&E) Branch of the Earth
Observations Division (EOD) of The National Aeronautics and Space
Administration/Lyndon B. Johnson Space Center (NASA/JSC).
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2. APPLICABLE DOCUMENTS

The following documents, of exact issue shown, form a part of
this specification to the extent specified herein:

@ '"Generalized Linear Model AOV Program Requirements,"
provided by M. D. Pore/LEC.

9 Task Agreement 77-4, Job Order 81-127

e TIRF 77-0042



3. SYSTEM DESCRIPTION

3.1 HARDWARE DESCRIPTION
Not applicable.

3.2 SOFTWARE DESCRIPTION

The purpose of the program GLMAOV is to implement an analysis of
‘'variance for experimental designs. The program is to complete an
analysis of variance for unbalanced designs, designs with missing
data and designs with multiple solutions. The program is in a
general form and includes analyses of covariance and reqression.
Pseudo-inverses of the model matrices required in the analyses
will be computed using an algorithm identified as "Greville's
Method."”

The program is coded in the Univac 1108/EXEC 2 Fortran V language
but using only Fortran IV-G capability for future implementation
on the IBM/370.

3.2.1 SOFTWARE COMPONENT NO. 1 (GLMAOV)

GLMAOV functions as a driver program for the generalized Linear
Model Analysis of Variance Program (LMAOV). If‘reads in the
number of analyses to be taken, the dimensions of the input math
models for ecach analysis and then computes base addresses for
arrays used in LMAOV. The general linear model used is:

Y = XB + e
with B subjected to the constraint:

R =t

The hypothesis tested is

\
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against the alternative
Hl: AB # h

3.2.1.1 Linkages

GLMAOV is not referenced by any other program. It calls sub-
routine LMAOV.

3.2.1.2 Interfaces

Interface between GLMAOV and LMAOV is done via the calling argu-
ments of LMAOV.

3.2.1.3 Inputs
GLMAOV requires an input card deck as follows:

[Right justify all numbers]

Column Description
lst card 1-3 Number of analyses to be taken
5-6 NP (Row dimension of ¥ and X)
8-9 NQ (Column diménsion of X, R, and })

11-12 NM (Row dimension of R and t)
14-15 NN (Row dimension of A and h)
17-26 TOLENC (Tolerance Level)

Required inputs for first analysis for subroutine

Sugiiggent LMAOV; see Software Component 2 (LMAOV), section
3.2.2

1l-2 NEW NN (Row dimension of next set of ) and L)
[Inputs for second analysis for subroutine LMAOV]

d
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Column Description

Inputs for third analysis
for subroutine LMAOV

End-of-File card

3.2.1.4 Outputs

If the math models used are found to be too large dimensionally
for the space allocated, GLMAOV outputs this message and termi-
nates:

*hxx** Dimensions of math models are too large for use in this
program ** Storage capacity of GLMAOV is exceeded.

3.2.1.5 Storage Rejuirements

To ‘be determined.

3.2.1.6 Description

GLMAOV first reads in the number of analyses to be taken, the
dimensions of the math models [See 3.2.2 SOFTWARE COMPONENT 2
(LMAOVﬂ and an input tolerance level. If TOLENC is not input,
TOLENC defaults to .0001. GLMAOV then computes base addresses
of all arrays used in LMAOV from the dimensions that were read. §
GLMAOV has a large working array of size 42,000 which will be |
divided using the base addresses that were computed. These base
addresses are passed to LMAOV via the calling arguments as start-
ing addresses of working arrays for LMAOV. The call for LMAOV

is in a DO-loop from 1 to number of analyses. A dimension for NN
must be input before each analysis whether NN will be changed or not.

3/2//




3.2.1.7 Flow Chart

Not applicable.

3.2.1.8 Listing
See Appendix A

3.2.2 SOFTWARE COMPONENT NO, 2 (LMAOV)

LMAOV is a generalized Linear Model Analysis of Variance Program
for experimental designs. It will complete the analysis for un-
balanced designs, designs with missing data and designs with
multiple solutions. The model is written in a general form and
includes analyses of covariance and regression. The general
model used is:

Y = XB + e
with B subjected to the constraint:

RB = t

The hypothesis tested is

against the alternative

3.2:2.1 Linkages
LMAOV is called from GLMAOV and will reference TRANSP, MULTMX,
SUBMX and PSINV.

3.2.2.2 Emterfaces

Interfaces provided by calling sequences.
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3.2.2.3

Inputs

Calling Sequence:

Call LMAOV (YVEC, XMX, BVEC, RMX, CTVEC, RINV, TVEC, GMX, GINV,
HINV, CHV, HVEC, WKR, XTRP, HMX, GWKR, CHVEC, RWKR, CMX, CHMX,
WKRS, CINV, MMX, 2WRK, 2WST, PWRK, MINV, PWST, ZTRP, PPWRK, EWRK,
WORKST, NP, NQ, NM, NN, NALYS, TOLENC, NWS)

Parameter Dimensions In/Out
YVEC NP In
XM (NP, NQ) In
BVEC NQ In
RMX (NM, NQ) In
CTVEC (NM) In
RINV (NQ, NM) In
TVEC (NM) In
GMX (NN, NQ) In
GINV (NQ, NN) In
HINV (NQ, NN) In
CHV (NQ) In
HVEC (NN) In

BAY

o

Description

Random vector of observations
(Y vector)

Known matrix that includes the
design and regression matrices
(X matrix)

Vector of random and non-random
parameters including higher
power terms and interaction
terms (B vector). The test
variables, regression varia-
bles and con-commitant varia-
bles are subsets of B

R matrix
Working array
Working array
t vector
A matrix
Working array
Working array
Working array

h vector

3




Parameter

WKR
XTRP

GWKR
CHVEC
RWKR
CMX
CHMX
WKRS
CINV
MMX
ZWRK
ZWST
PWRK
MINV
PWST
ZTRP
PPWRK
EWRK
WORKET

NP

NQ

Dimension

(NQ,
(NQ,
(NN,
(NN,
(NN)
(NM,
(NQ,
(NN,
(NQ,
(NQ,
(NP,
(NP)
(NP)
(NQ,
(NQ,
(NP,
(NP)
(NP,

NQ)
NP)
NQ)
NN)

NM)
NQ)
NM)
NQ)
NQ)
NQ)

NP)
NP)

NP)

NP)

(NQ, NQ)

1

In/Qut
In
In
In
In
Li.
In
In
In
In
In
In
In
In
In
In
In
In
In
In

In

In

In

36

Description
wWoiking array
Working array
Working array
Working array
Working array
Working array
Working array
Working array
Werkirg array
Working array
Working array
Working array
Working array
Working array
Working array
Working array
Working array
Working array
Working array

Starting address of the remain-
ing storage of the large workiag
array in GLMAOV

Row dimension of 'Y and X

Column dimension of X, R, and
‘A




Parameter Dimension In/0ut Daescription

NM 1 In Row dimension of R and t

NN 4 In Row dimension of XA and h

NALYS 1 In Number of analyses to be taken

TOLENC 1 In User input tolerance level

NWS 1 In Last computed base address
from GLMAOV

Input of the elements of the known vectors and matrices are read
from cards in the following manner:

1. X(XMX) and Y(YVEC) are read simultaneously. First one row
of X is read followed by the first element of Y. The second
row of X is read followed by the second element of Y, etc.

- Hence NP lines of NQ + 1 elements.

2. R(RMX) and t(TVEC) are read in the same manner as (l.),
therefore NM lines of NQ + 1 elements.

3. XM(GMX) and h(HVEC) are also read in the same manner as (1.)
and (2.), hence NN lines of NQ + 1 terms.

For a row of terms, a maximum of 8 terms may be input per card,
the first term in columns 1-10, second in columns 11-20, third
in columns 21-30, etc. until (as for X) NQ terms are read from
as many cards as needed for NQ terms. The card following will
contain the first element of Y (columns 1-10) then the same
process is repeated for the next row of X followed by the next
term of Y and so on. Cards for R and t follow in the same
manner; then cards for A and h. If more than one analysis is
performed, the data for R and t and the data for A and h would
follow in the same Zfashion as before. In the case that more than

one analysis is taken, a card (punched in col. lw2) is necessary
that contains the row dimension (NN) of A and L. This is done so
that the number of rows of A and L may vary from analysis to
analysis. Even if the dimension remains the same with sucessive
analysis, NN must be input with each set of inputs.

37
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row for the correct number of rows, BAn example of the deck

located on the next page.
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DECK SETUP FOR PROGRAM

£

Nkanalyses

2nd aﬁalysis

(IHH.HH

mwwwnnwﬁwmmw_n‘!

PAGE NO. e OF e -
Decks of
R and t

r,;-HH

(/’ and )\ and
G.GG GGG.G . h follow
GG GG.GG for N num:
ber of
H.H analysis

GG.G GGG.G GG.GG

rfGG.GG
(’ T. 77T B )

(;R.ERR RRR.R  RR.R

-

New row dimension
of A

izt term of h

(rGGG.GG GGG.G GG.G GGGG.G 1st row of A

(fTT.T.TTT

Last term of t

(rRR.RR RR.R RRR.R RRRR.R 2nd row of R

/TT.’I‘

1st texrm of T

R. RRR

'R.RRR

RRR.R RRRR. R 1lst row of R

/YT

Last term of y

"

(EXXX.XX XXXX.XX XXXX.X XXX.X 2nd row of X

.St lysi YYYY
analysis /C.l

1st term of v

XXXX, XXX, XXX

K XK XXXXK. X XXXY.

C.1 N 21
amye NP NQ NM
NALYS

(s 8

(Front of Deck)

e M MAN

[ N

31 41 '+ 80 1st row of X
NN TOLENC
% 17
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Also, input terms are presumed to be decimal (flozuing point)
numbers of a maximum of 8 digits with a maximum of 6 digits to
the right of the decimal and should be located within a card
field of 10 columns, starting at columnl, i.e., 1-10, 11-20,
21-30, 31~-40, ..., 71-80.

3.2.2,4 OQutputs

The following messages are printed if computations described in
Section 3.2.2.6 are found to be true:

1. % % & Kk & Kk % Kk * *

REJECT HO WITH PROB (TYPE I ERROR) = PROB (TYPE II ERROR) = 0.
THE RESTRICTIONS AND HYPOTHESES ARE SEPARATELY CONSISTENT,
BUT NOT JOINTLY COMPATIBLE.

2. Kk ok ok K kK N K ok

HO IS A LEGITIMATE HYPOTHESIS BUT THE MODEL IS NOT MATHEMAT-
ICALLY CONSISTENT.

RECONSIDER THE ASSUMED RESTRICTIONS.
3. * k ok Kk ok k k Kk Kk %

REJECT HCl WITH PROB (TYPE I ERROR) = PROB (TYPE II ERROR) = 0.
THE ASSUMED RESTRICTIONS ARE MATEHMATICALLY CONSISTENT, BUT
THE HYPOTHESIS IS NOT CONSISTENT.

4. * Kk Kk *k Kk k k *x Kk K

REJECT HO WITH PROB (TYPE I ERROR) = PROB (TYPE II ERROR) = 0.
NEITHER THE ASSUMED RESTRICTIONS NOR THE HYPOTHESIS IS MATHE-
MATICALLY CONSISTENT.

5. ok ok ok Kk ok ok K K

THE HYPOTHESIS FUNCTION, £ IS NOT ESTIMABLE. ANALYSIS CON-
TINUES.

If 1. through 4. of the above output is not printed, LMAOV prints

an Analysis of Variance (AOV) table, the Best Linear Estimate (BLE)

unrestricted with the covariance matrix and squared multiple

/&
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correlation coefficient, the BLE restricted only by the model
restrictions with the covariance matrix, and the BLE restricted
by the hyposthesis with covariance matrix and squared multiple
correlation coefficient. Refer to section 3.2.2.6 for definition
of values of the AUV Table, covariance matrices, and squared
multiple correlation coefficients.




AOV TABLE

Source of Degree of Sum of Mean Value of
variation freedom squares squares F - statistic
Due to B Ry Qq

Due to 8 R Q.

(Unadj.)¥ 2 ‘

Due to BH R1~R2 Ql MS1 T = N . Rl - Rz
(ADJ) °

Error P - Rl Qo MS2

Total p 0

The Best Linear Estimate (BLE) unrestricted is:
[r]
with covariance matrix:

[cov (T)]

And squared multiple correlation coefficient:

re

The BLE restricted only by the model restricted is:
[a]
with covariance matrix

[cov a]

The BLE restricted by the hypothesis is:
[8]
with covariance matrix

[cov B]

3;kg’(
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And squared multiple correlation coefficient:

62

LMAOV also outputs an error message and terminates execution when
storage is exceeeded:

* % % & ¥ DIMENSIONS OF MATH MODELS ARE TOO LARGE FOR USE IN
GLMAOV * * STORAGE CAPACITY OF LMAOV IS EXCEEDED * * *

3.2.2.5 STORAGE REQUIREMENTS

To be determined.

3.2.2.6 Description

Initially LMAOV reads input data. Y(YVEC) and X(XMX) are first
read simultaneously in a nested DO-loop. Each row of input is

a row of X followed by the respective element of Y so that there
are NP rows of NQ + 1 terms. The same operation is done for
R(RMX) and t(TVEC), hence NM rows of NQ + 1 terms, and A (GMX)
and h(HVEC), NN rows of NQ + 1 terms.

The computations in LMAOV require the subroutine PSINV which
computes the Moore-Penrose pseudo-inverse of a matrix. Given
any non-zero [p x q] matrix A, the pseudo-inverse is the unique
matrix A+. (Refer to section 3.2.3 SOFTWARE COMPONENT NO. 3
(PSINV))

Initial computation:

H= A(I - R'R)

R




A test is made to determine if h(HVEC) and t(TVEC) are zero
vectors. Comparison to zero is actually a test against an arbi-
trarily small value, greater than absolute zero. The test that
is made is:

X(a;**2) < (TOLENC**2) * AMAX (1,Z(a,**2))

If true, the vector is considered to be a zero vector (if TOLENC
is not input by the user, default TOLENC is .0001).

If both h and t are zero vectors, LMAOV computes values for the
output AOV table. If either/both h and t are non-zero vectors,
the following tests are made:

A test for AA*h = h and RRYt = t is made. Equality of vectors
is determined by:

| ABS(Z((a; - by)**2)) < (TOLENC**2) * AMAX[, (E(aj**2) + I(by**2))]

If the test is true, the vectors are considered equal.

l. If (Ak+h = h) and (RR+t # t) the following message is written
and execution ca this set of data is terminated:

* R N &

HO IS A LEGITIMATE HYPOTHESIS BUT THE MODEL IS NOT MATHEMATI-

CALLY CONSISTENT. RECONSIDER THE ASSUMED RESTRICTIONS.
2. If (AA+h # h) and (RR+t = t) the following message is written
and execution on this set of data is terminated:
* % K W
REJECT HO WITH PROB (TYPE I ERROR) = PROB (TYPE II ERROR) = 0.

THE ASSUMED RESTRICTIONS ARE MATHEMATICALLY CONSISTENT, BUT
THE HYPOTHESIS IS NOT CONSISTENT.

s
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If (AA+h # h) and (RR+t # t) the following message is written
and execution on this set of data is terminated:

LR R O

REJECT HO WITH PROB (TYPE I ERROR) = PROB (TYPE II ERROR) = 0.
NEITHER THE ASSUMED RESTRICTIONS NOR THE HYPOTHESIS IS
MATHEMATICALLY CONSISTENT.

If (AA+h = h) and (RR+t = t) another test is made:

HEY (h - ARTE) = (h - ARTE)

If the above test is true, LMAOV conducts the test in 5. and
computes the values for the AOV table; if not true, the
following message is written and execution on this set of
data is terminated:

* * % Kk % %

REJECT HO WITH PROB (TYPE I ERROR) = PROB (TYPE II ERROR) = 0.

THE RESTRICTIONS AND HYPOTHESES ARE SEPARATELY CONSISTENT,
BUT NOT JOINTLY COMPATABLE.

1f H[X(I-R'R)] ¥ [x(1-R*R) J# H©
then print:
* Kk Kk Kk K K Kk * * %

THE HYPOTHESIS FUNCTION, A B, IS NOT ESTIMABLE. ANALYSIS
CONTINUES.

7
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COMPUTATIONS FOR AOV TABLE AND BEST LINEAR ESTIMATES

Calculate:

M = X(I - R*R - K'H)

¢ = (I - RR)IXTX(1 - R'R)
=y - xRTt - x5t (n -~ ARTE) i
= length of Y = NP !

2
P
R, = P - Tr(I - XC
R

1 +XT) rounded and truncated to an integer
2 =Ry - e (xctx7- MM+) rounded and truncated to an integer
03 = ZTXC+XTZ
Q, = 2TMM* 2
0, = 2" (xc™x® - mu)z
N
Qo = 27 (I XC X )Z
Q:ZTZ
Q
1l
MS1l =
Ry = Ry
Q
MS2 = =—2
F::.?—J:.QP_RI'
9 Ry -F,

The following AOV table is printed from the above computations.



Mean Value of

Source of Degree of Sum of

variation freedom squares squares F - statistic
Due to 8 Rl Q3

Due to B(N) R Q

(Unadj.) 2 2

Due to B(H) R, = R Q MS1 F
(Adj.) 12 1

Exror P - Rl QO Ms2

Total P 9}

The the follow

YMEAN = ¢¥Y (i),

i
”
<

~

T

covil) = (xTx)
~ 2 — Y

PRE = Xy -

ing values are calculated:

i = 1 thru NP

+

NP (YMEAN)

yly -

NP (YMEAN) 2

& = RTe + ctx¥ (v - xrte)

covia) = c”

A =rTe + H - wYe) + MY - xRYe - x5t (n - RTE) )

COV(R) = (MM

8R? = 7% (Mp)

)+

- NP (YMEAN2)12

(O - ND(YMEAN2)) (ATMTM §-NP (YMEAN®))

The above calculations are printed as such:

The Best Linear Egtimate (BLSE) unrestricted is:

[T]

with covariance matrix:

cov (F)

/7
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and squared multiple correlation coefficient:
' [FR?)

The Best Linear Estimate restricted by the model restrictions is:
[al

with rivariance matrix:
cov (a)

The Best Linear Estimate restricted by the hypothesis is:
[B]

with covariance matrix:
cov (f)

and squared multiple correlation coefficient:

(BRr?]

All transposition operations are done in subroutine TRANSP, matrix
multiplication in subroutine MULTMX, and matrix subtraction in
subroutine SUBMX.

All storage and working storage for LMAOV is passed by address
into LMAOV via the calling argument from GLMAQV. This was done
to provide the user with the maximum possible storage available
for batch runs on the UNIVAC 1108. If the user exceeds this
allocation of space, a message will be printed stating the vio-
lation. In which case the user should readjust the math model.

LMAOV uses the variable WORKST asg the starting address of the
remaining working space from ARRAY in GLMAOV., LMAOV will compute
all base addresses for arrays in PSINV and divide WORKST appro-
priately. If storage space is exceeded, a message is written

and the program stops execution on that particular set of data.

/3;1'(
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3.2,2,7 PFlow Chart

Not applicable.

3.2,2.8 Listing
See Appendix A

3.2,3 SOFTWARE COMPONENT NO, 3 (PSINV)

The function of PSINV is to compute the Moore-Penrose pseudo
inverse of a matrix. The defining properties of the pseudo~-
inverse are as follows: Given any non-zero [pxq]matrix A, the
pseuco-inverse is the unique matrix, denoted A', such that

1. aata =n

2. ataat = a?t

3, (ahHT =

4. ') T =

ant

*a

If A is a square and full rank matrix, then A has an inverse and
= A-l. If a is a non-zero [pxl] vector then

at = (aTa)-laT.

(AT denotes the transpose of the matrix A.) The algorithm
used for this computatcion is identified as "Greville's Method."

3.2.3.1 Linkages

Subroutine PSINV is called from LMAOV. PSINV calls TRANSP,
MULTMX , and SUBMX.

3.2.3.2 Interfaces

Interface between PSINV and ali other subroutines is via
the calling arguments.

. ER4 =
AP
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3.2.3-3

T.nEU te

Calling sequence is:

Call PSINV (AMX, OUTMX, NROW, NCOL, TOLENC, FCOL, TCOL, DK, CK,
AK, DTR, BK, SCRACH)

Parameter Dimension
AMX (NROW, NCOL)
OUTMX (NCOL., NROW)
NROW 1

NCOL 1
TOLENC 1

FCOIL ("’ROW)

TCOL (NROW)

DK (NCOL)

CK (NROW)

AK (NROW)

DTR (NCOL)

BK (NROW)
SCRACH (NCOL, NROW)
3.2.3.4 Outputs

PSINV outputs OUTMX matrix.

matrix.

In

Eg/Out

Out

In
In

In

In
In
In
In
In
In
In

In

Description

Real matrix from which
pseudo~-inverse will be taken

Real matrix which will be the
pseudo~inverse matrix of AMX
Row dimension of AMX

Column dimension of AMX

Tolerance level

Working array
Working array
Working array
Working array
Working array
Working array
Working array

Working array

OUTMX is the pseudo-inverse of AMX
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3,2.3.5 Storage Regquirements

To be determined,

3.2.3.6 Description

PSINV is a subroutine that uses 'Greville's method' as the algo~
rithm to compute the pseudo~inverse of a matrix, denoted A*. The
matrix to be inverted and its dimensions are input parameters.

Computing the Pseudo-Inverse

Computation is accomplished by taking one column cf the input
matrix EAMX] at a time to produce one row of its inverse [bUTMX].
ay will be the first column of AMX.

If e(al**Z) < (TOLENC**2) w AMAX(l,e(al**Z)

then ay is considered equal to zero. (Test for zero vector).

+
If al = 0 then Al

= 0 (row vector, first row of OUTMX).
[TOLENC is input from LMAOV as a testing level for determining
the closeness of the vector to a zero vecto;].

+ + T ,-1.T
If a, ¥ 0, then Al =a, = (alal) ajy.

Note that (agal)'l results in matrix multiplication of (1,NN)X
(NN, 1) so that a (1X1) SCALAR results. Consequently the inverse
is taken as 1./SCALAR.

AMX is then partitioned by columns in a DO-loop from K = 2, NCOL.

AK is the sub-matrix of AMX consisting of K columns and ay is the
Kth column.

L e e o



thsn dy is computed as
= AT
dg = Anak
then Cx is computed as
Cx = 8k = Aydg
then bx is determined as

+
bK = Cyy if Cx ¥ 0

or
T, +
b, = KN if C, = 0
K T, '/ K
1+ 4.4 ~
KK
3 +
Resulting in AK as
+ AN 7 %P
A, =
K b
K

bK being an added row after each iteration until K = NCOL,

All transpositions are done by subroutine TRANSP, matrix multi-
plication by subroutine MULTMX, ~1d matrix subtraction by sub-
routine SUBMX.

All working array storage is taken from already existing storage
in LMAOV where base addresses are computed accordini to the
dimensions of AMX and OUTMX.
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3.2.3.7 Flow Chart

Not applicable.

3.2.3.8 Listing
See Appendix A

3.2.4 SOF.WARE COYPONENT NO. 4 (TRANSP)

The function of TRANSP is to transpose a matrix of real elements.

3.2.4.1 Linkages

TRANSP is referenced by LMAOV and PSINV. TRANSP does not require
any other subroutines.

3.2.4.2 1Interfaces

Interface between TRANSP and the twe programs that call it are
via the calling arguments of TRANSP.

¥

3.2.4.3 Inputs

Calling Sequence:

Call TRANSP (A, B, M, N, MX, NX)

Parameter Dimension In/Out Definition
A (M, N) In The matrix to be transposed
B (N, M) Out The transpose of X matrix
M 1 In Row dimension of A
N 1 In Column dimension of A
MX 1l In First dimension of A as

specified i: the DIMENSION
statement of the calling
program

i d



Parameter Pimension In/Out Definition
NX 1 In First dimension of B as

specified in the DIMENSION
statement of the calling
program

3.2.4.4 Outputs

B matrix is output as the transpose of A,

3.2.4.5 Storage Requirements

To be determined.

3.2.4.6 Description

The transpose of A (M, N) matrix is B (N, M) matrix whose
elements are:

3.2.4.7 Flow Chart

Not applicable.

3.2.4.8 Listing
See Appendix A

3.2.5 SOFTWARE COMPONENT NO. 5 (MULTMX)

MULTMX multiplies two matrices of type REAL.

3.2.5.1 Linkages

MULTMX is referenced by LMAOV and PSINV. MULTMX does not require
any other subroutine.

'}




3,2.5.2 Inte:facea

Interface between MULTMX and the two subroutines that call it is
via the calling arguments of MULTMX.

3.2.5.3 Inputs

Calling Sequence:

Call MULTMX (A, B, C, M, N, K, MX, NX)

Parameter Dimension In/Out Definition

A (M, N) In Two dimensional array
containing elements of
multiplicand matrix

B (N, K) In Two dimensional array
containing elements of
multiplier matrix

C (M, K) Out Two dimensional array
containing product of A
and B

M 1 In First dimension of A and C

N 1 In Second dimension of A and

first dimension of B

K 1 In Second dimension of B and
(o
MX 1 In First dimension of A as

specified by DIMENSION
statement in the calling
program

NX 1 In First dimension of B as
specified by DIMENSION
statement in calling

‘;dﬂf’ program

I
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3.2.5.4 Qgtguts

C matrix (M, K) which will be the product of A matrix (M, N) and
B matrix (N, K).

3,2.5.5 Storage Requirements

To be determined.

3.2.5.6 Description

The product of the (M, N) matrix A and (N, K) matrix B is a (M, K)
matrix C whose elements are defined as:

N

C.. = . ‘
1] 21 a.‘LL % bLJ

3.2.5.7 Flow Chart

Not applicable.

3.2.5.8 Listing
See Appendix A

3.2.6 SOFTWARE COMPONENT NO. 6 (SUBMX)

SUBMX subtracts two matrices of type REAL.

3.2.6.1 Linkages
SUBMX is referenced by LMAOV and PSINV. SUBMX does not call any
other subprograms.

3.2.6.2 Interfaces

Interface between SUBMX and LMAOV and PSINV is only via the
calling arguments of SUBMX.

28
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3.2,6.3 Inputs

Calling Sequence:

CALL SUBMX (A, B, C, ¥, N, MX)

Parameter Dimension In/Out Definition

A (M, N) In T™wo dimensional subtrahend |
matrix j

B (M, N) In Two dimensional minuend é
matrix ‘

Cc (M, N) out T™wo dimensional matrix |
containing difference of
A and B

M 1l In Row dimension of A, B, and ?
C :

N . l In Column dimension of A, B,
and C

MX 1l In First dimension of A, B,

and C as specified in
DIMENSION statement of the
calling program

3.2.6.4 Outputs j
Matrix C (M; N) will contain the difference of matrix A (M, N)
and matrix B (M, N).

3.2.6.5 Storage Requirements

To be determined.

3.2.6.,6 Description

SUBMX consists of two nested Do-loops where I = 1, N and J = 1,
M. The difference of the elements of the two matrices where

0
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C= cijo A= .ij and B = bij 1.3'
iy ~ 313 " Pij

3,2.6.7 Flow Chart

Not applicable.

3.2.6.8 Listing

Sce Appendix A
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4.1 USER DOCUMENTATION

Run Deck Set up:

@ Run
@ SCH
@ ASG
@ XQT
TRW
IN
@ XQT

escribed in Section 3.2.1.3 and Section 3.2.2.3

Badge ID, Div CODE, BOX #., Proj#, Proj#, C, Time, Page

T = 1

A = X01189 or X01180
CUR

A

A

GLMAOV

[Input data as
d

@ FIN

OPERATION

]

Col 61

NAME
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nns;: 2300 RETURN .
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ta625 255« 175 CONTINUE 5
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~ dbatl 265 CALL PSIRVIHMX MINV P I TOLEHCsaURKST (1) ,wORKST y P1)+ADRRST(LP2)
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(RMK+3TVEC

CaALL MULTHA{GHL JRINVCHIX (Hy, Hig s Nl HG !

CHVEC CONTAINSIHYECLuMA(RNVITYEC])

CALL MULTHAICHPXSTVECICHYEC (HHoNM ¢ ) o 1N s it}
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Call MULTHAIRIpVIRUMXy SRR NQy NHINWI N ety )
UC 2n5 y®j1+NQ
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Gad1ixP ¢
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i rP1)
YAURKDT{LPS)

ez

P

e

a7

oz

FR——v)

Sommz e eyl

R

L N T Y

e e T



okl SRR D RELL S BT T TR e

000N D0CIOO OO IXIOOOUOONOLNICUUOLNIDNULODOCLIOOORA D000
TR GEE Gt YRS Gud WA P GNS gt G N D et gs B WA s Dol i (0 S Rt Bt e e st SER G e et P B s Gn P v Pt Pus et b W b U Gae Rt G G4m0 S0P puv Bus B END - S0S R S B
e g o o e = QOO OCOUCOOOOCQCOCCOCOOOOANMLAOOOACO00DOCOO00O0CQO0OR
NNee=COOQOONNNGEe 000 00 ooV WV NV VN E L LLL L L LW WL BUWWENNNNVNN

LWN= QO N> WO CTIN SWWANN AN O NSNS B N NUTWNSO NN SN ANND NSO NNN

Vs

Jyde ce
397 Ce PasST cONTalus (XMACCINY)XyRp)

400 Ce SUBTRACT IDERTITY HATRIX pHON P&ST AHD TAKE TRaCE
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1] . .
409 LPimnpe]

410e LP2snup+ i+ Py
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4135 LP7uNPe+ Py

416 LPEanPeNU+E o i PT
4170 LFILPReGTeLINTTE GU TO 71 ;
dige CALL PSINVIAHX HINV NPIRY  YOLEACsnUORKST (1) ,aURKST (1 PY) -oRKSIILPZ;
Y137e e RORKSTILP3) 4auahST{ P91 sdun sTlLPS)-uORxsr(LPQ)-iuﬂxbf(LPlt
420+ CALL MULTHAIMHA IRV, PPuRy P (HA NP 1IP yNY)
421 CALL SUBHXIPAST PPARK sPPARK (NP s HP s HP)
422¢ TRIQY=0,.
4230 0O 229 [=y.+%P .
4248 TRIQT=IRTAT o pPAdKR¢Isl)
925. 22n CORTIRUE .
426 RZ = FLOATIHRI) = THTUT » .5

427e ce

42y Ce CALCULATE Qi=ZTRPAHAICH X1 ATRPIZNL

429 Ce PuST CuNTal S zunAlCmua+!ATRe )

433e CAlLL HULTHXIPAST LN eEAST P lP s 19 NP sHp!?

4319 CALL THAHSPIZARRYLIRP JMP e8P 1)

:3%' c CALL HULTUXIZTHPoLNSTs¥sl yNpsisl NP}

L

434e Ceo CALCULATE J2=ziutl’erdnx{fduke; znx
4350 Ce PPaRK CONTAIYS uMALHIX®)
:3;- CALL MULTHAUNMA iV PP Ry (P (Nd o iP o NP iR}

3. c -

93de Cabl MULTHACPP «qRslgRKIZAST NP HP 1o liP 2P

439 Catl MULTHACZTHPLwGT s irjenPel sl onpPi

440e Ce PRINT ApY TanLrF

441 WRITELS,2999)

Hy2e 2999 FORHATU NI /77 SR a4V FAQLE")

443e WHITE(6,337)

H494e URITE(6430T1) La, Y™, 21!

4450 . 3201 FonNHAT /00 A 21460

4460 3502 FORMAT///7) :

4470 BRITE16.3022) ) _

4530 3202 FURMATITE, S0UwCE UF',129,'DEGHEE 0F°»T5B, 05U OF qUUARES'sTgd,
490 o "MEAN SQUARET,T1u7sYyALUE uF F=STATISTICY)

450 MRITE(0,3023)

451e 3083 FORMATITO'vaRiaTIUy®, T30, vsREEDUNT]

452e RRITE(O,INTI)(A,Y%1,21!

4530 WRITE(6,3U24)Rs, W |
454 300% FORMATI///7s16+°0VUE TO B*s 733, 13 +756,E35.9)
4559 ®KITE($.I0051R2,49)

A e -

s
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7

4568
457e
4548
457e
4460
401
.t620
483e¢
q64e
465
o650
LEYA
“4s4ue
R34

NANN
vroen
WRI-=Q

-

FORuATI//79T6, VUL 1o BUINI*»T33, 13 oT58,£15.9)
WRITE(6:3076) :
FURMATI(TO, " LUNADY ) )

COMPUTE W= ZTRPUL=amA(CHxe ) XTRPIZHA AnD
WIsZTRPVIXMXILMX LI XTRP = MMA(HnXe) ZHX

AHX(CMX+)xTaP 15 _IN PuST any HMMXtuHA+) S [N PPWRx
CALL SUBMXIP#S ] ,PrarksPPARK NPy NP RP)

CALL MULTHAIPPaRNs LWRKVLRST NP NP4 ) o NPy 1P}

CALL MULTHA(ZTRPeLAST oYl 4uP 190 oKP)

Vg 253 I=1,up

DO 252 J=1.up

116U Tn 253

; = 0s » PAGTIYG1

}

= jo = PuST(Ya1)

CALL MULTMXiPhsTsLuRR e CWST NP o HP s 1o NP NP}
CALL MULTHALZTRP 2LUST W 3l NP1l oNP)
NR®NP =R}
NRhsR =82
F=Q1/Q &« Nk/KRR
S1=Q) /NRR
24 /NK
WHITE(6,3027INLRIU]L ,SIF

3LC7 FURMATI/ZZ9164%0YE TO BUHI'4133, 13 s T50,E15eT0TgysElLe 92T 106s

aE1549}

wE1TELG 3Nt )

FORMATITG, (AU ")

ARITELG;INTE ) s WS

FORMATLZZ/7+Tbe "ERRURYT33, 13 21563E15.9,781,E15.9)

CALCULATE  ym2TRPiZnKD i

CALL MULTHALZTRPILIURR 9% g ) (P31l oHP)
PRITELG,3DT1I 0, J=, 21!
WRITEE6,3077011P .Y

FURMATITO, TOTAL 373340397561 E15e7)
WRITE(S,3071) AsY*1,21!

PURK cOMTAINS(AMKY) . .
CALL PSINY L AAX ,PYRK yiP NG TOLERC s wORKST (1) JwORKST (P17 4 WUKKSTILPZ)
@2 HURKSTILP S} 2 uuHKST (LPT) 1 URKSTALPD I s GORKSTILP O} s w(nKDTILF7 )

Call MULTHX{PLIKIYVECIBVEL \NC NPy} oNUsHED

aITE(6,3n13)

3013 FORMATUIH /775X " FHL BEST LINEAR &STIHATE (BLE? UNRESTRICTED is=s

ed/{)

Ly 260 1%1sNG
MRITE(8,3012)5vECLY)
FURMAT(T25+t1%.9!
CUNTINUE

CALCULATE COVARIENCE MATR)x
CALL MULTUAIXTHFIAMN WRRINGULHP INQHUINP)
LPls Ng + |

[ P——
Va

s o

x®

v



iq' Lp2m yg ¢ 1 o

01250 5 pl
' g125]) 515s LP) « Ng ¢ 1 + P2
P 01252 Si4e LPY = NO & 1 « LPD
W D1253 Si7e LS « NG & 1 + (PH
J1259 Sjue L6 = g ¢ | » Ps
03255 5i9s L7 o NQ ¢ | «+ LPe .
glggg gz?: twa - NQ.N? MR ;ﬂgp7 9 RaST1l) ST ] HASTILPZ
1 e ALy PSIRVIwKR, & NQAINU, TOLENCWORNST (1), wORNST [y P3) WURASTILPZ)
01257 522e erHORKSTILP3 T wORRSTILF ) s aORKSTTLPO )  aonKe IR T abRastILFIT]
01240 523e HTYi=sg
Bi1261 524e 339 HNTZaeD
Q1262 $25e . NT3aNTHe])
01263 5266 RT9aNT3+1ly
L1254 527e - IFINTH «GTaHIINTE™ NN
01288 -528s 34D NIlenNT2el
-01267 529 NY2eNT )45,
81270 53ge JFLHT2eG6ToHGWINT2®NHA
. 01272 53ie WRITE(4,3015)
0312/4 532 3015 FURMAT(/77/7+8X,*BLE UNRESTRICTED COVARIENCE MATREAy)
81275 5330 WRITE(6.30168)Y (1. P lJd TI%NT4nT2)
01308 534s 3018 FURNATIZ/+T12+5 1Al +128:")%,1542)
81305 L35 11 s NT) )
01306 S350 JIENT =}
01)3u? 537e _ DO 350 1=nT3.NTH o
91312 3¢ IFIITanEclIur]TE Oy 3G2001] &
glléb :3;- :r{ll-EQOIIJJ = 1:20 1 q;
1320 4P FlIJeGTeNT2) aym )
‘ 01322 byje . lFle.Eo.ln"nerle.)gzalI.lqkn:(ll.J'.J-“rl.JJl -~
. 01332 by2e 3229 FORMATI/2xs*(%,120°) 7,8 (3x,E15e9)) 5
01333 S43e 3021 FOURMATIZ22+%(%.123%%) . >
013354 5948 IFUI1ECerdig=gr * ) . S
01336 H45e 359 ConNTINUC Sy
01349 Syee IFINT2¢LToN41G60 JO 340 il S
03342 547 IFINTHLTeNu)G6r TO 330 O
D32 S4ye , ey o
01342 5490 E- CALCULATE neEan of ryvEC 1 ing
TERL] S50e YMEAN » O . hs,
01345 5519 0u 351 M=) eup Nk
g1350 552e THEAN = TMEaN « TVECun? - 2
1351 Shie 351 CuRTIinuE
01353 5548 YTHEAN = YMEalm 7 PLOAY(Rp)
01354 555 HEY = FLUATING) @ (yiEAli®e2)
8135% 558 So A
0135% L57e . CALCULATE SiuaneD nguTiPLy CURRELATION CUEFFICIENT
01355 S5Bw CALL MULTak(XTRPITYVEC oCHVY (i o IP 4 1yt s P )
C1356 hhye CALL MULTMAIGVEC*LHVaRY Lo iel, i oNQ)
B1352 S46Ge R = /g - HpY
91357 Y6} Ce
: J1300 5628 CALL TRANSPUYVECPLNST P onP,11
: -01361} S63e CALL MULTHALZWSToTVEC 3820 )38P,00d NP
N 01362 5646 42 = Q2 = HFy
M 01363 So5e R R =g s Q2
B 01364 S84 ARITE16,3025)1R N
01367 H67e 3025 FORMATIIN///776X="ut YnRESTRICTEU SWUARED MULTIPLe CORRELATJON tg
Jr367 Sa8e . SEFFICIENT 4 ///7.T33E15%2Y)
01379 Heve CALL MULTHMAIRINLVOTVECeSHY o3 o NMo D aNtI o HIH)
01371 L 70 CALL MULTHACXHX LAY ZaRKonP ,NQo Lo NP oNQ)
01372 S7)e CALL SUBMXUYVEC (ZwRK o Z9RK e’y | o WP}
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(719

532w CALL MULTHX(XTHPIZARK)BYEC , s NP 4§ 2NV 1P}
:;:: gug:ao l;x.uu 0
ARKEI,17 = cHvi
575 J8p CONTINUE
?;I;: . CALL MULTHX{CINVIBVECsCHY ,n0,Huy 1N NG
5 c
578e 00 390 I=;.nQ
S577e BYECII) ™ toarKEI?¥) + CHvili
Suge 390 LONTINUE
bSule ce
582e WhiITE(643n3])
;gg: 3019 ;gk¥4vxgnx;;//1;‘s'rue BLE RESTRICTEU unly 8Y THE »0DtL RESTRICYIpD
- QG =tz
5859 Uo 4en I®ieND
Line % [TE{6,3035)8vECT])
LuTe 3835 FONMATIT25:E15.9¢
LyHe 483 COMTINUE )
Luys Ce
23?: g: COVARIENCE MATRIX FoR VHE BLE RESTRICTED IS CHX+
592 NTS=p
hele 419 NT2=g
Sv4ya HY3JanTR+])
L9Se Hiq9auT3el9
Lyée IFINTR o GT iU INTY™RU
597e 420 RYIsNTZ+])
Ly RI2=NTI+S
59ve IFINT24GT U INT2®IR
oLOe VhITELGACUY2)
oQls 3040 FORMAT(/77/735% 9COV RIENTE HATRIX OF BLE RESTRICUEn ONLY BY THE Mp
6p2e eDEL RESTRICTIUNRS®) .
oC3se REITE(6,3018) (LPrlJ IURT 1, uT2)
oSHe 11 = NT)
opbe RIS RS
opoe VU %30 1=n13,n7H
607 IFt1JenNEsIuRITELO,332801 "
opBe IFLI1.EQeliJdd = VYJ o |
epye 1P l0JeGTeNT2135=NT2
s1pe TE LI eEQoTdaRITESC,ITZONI  (CINVLIII 0] g dnlTy Jo)
tile It SJIeEUSI} =T *
t]2e %30 CUNTINUE
NED I INT2eLTeHwin JU 420
elye IFINTH LT )6y T1C q10
615 Ce .
:};: E: CUMPUTE BLE RESTRICTED 8Y HYPGTHESIS
t1be Ce CHVEC CONTAINS HYEC~GMA[{R.X+ITVEC
61V CALL MULTHA(HINVICHYLCIBVEC U s NNy L s BUQ NN}
6200 Crll MULTHA{XMX BVEC,Z¥KK J1ik sl s ) o 1iP o Nt )
621e Ce (REX+3TVEC =20y
622 CALL MULTMATRIWVIIVEC »CHY NGt Do l]
623w CALL MULTHAUXEX ,CHY, £aOTaNP (NQs B stiP oNQ)
t24e CALL SUBMXUTVEC ¢ZnSTaZ5ST AP aitF)
625% CALL SUBNRKUIZAST ZWRKIn5T HiF, ] oNP}
t250 LFlexpPe)
e27e LF2anpei i P}
628 LFJdeNQepeLP2
625 LFYapFegoLPI N

 rrs o _



- »
- ) !
Ci52¢ €30 LESanpepe Py
Ci1s2} ¢3le LEF&unQs +LPS
grsee2 632e LP?=npey e Py *
1523 t33e LPbsRPantel o 4 p7 -
: Si52% &34 I ILFBeGTeLINIT) GC YU 71 ; )
v 81528 635 CALL PSINVIANX HINY HWPINQ TGLENConORRS V(1) ,aORKST (4 P1) yaURRST(LP2Z) :
. L1526 XYL .-;bR:sttLp:x.auuxbrtLP”Ju.uRKSItLF53at0RKs,(LPbl-nuﬁxsr(LP’l) i
: 01527 37 0o 440 I=]l.nQ . — . r
01532 6388 CrvijlacHVil) « BVEC(}?
03533 61%e N4p  CONTINUE }
015235 64Ge CaLL MULTMXIMINYILRST sOVEC (AT NP 3§ skl oHp)
1538 TL Lt 450 1=jeng
5154} C42e CuviTiaCHYIL) o BVEC(D!
oIt R 11 L ,.
1 . R ITELS 4365
51546 &45e 3055 FORMATIIHI 775k, " THE BLE RESTRICTED BY YHE WYPOTHLSIS IS =',.7) — . « !
01547 64se CO 960 1*§+np
81552 $47e. SRITE(&,3063)Cnyvil] ’
3155% 658 3253 FURNAT(T204E15.9) ‘
01558 4% 4y&g CONTINUE -
ginvse €S5Ce Ce : ' ‘
81855 650 ° €+  COVARIENCE MaTw1X Fok BLE KESTRICTED BY HMYPOTHESIS o g,,
155§ €52e Ce INVERSE OF (Max TRAFPSPOSE ¢ MHX} LIS ¥
S155& 653 . Co . — o . 2
31560 &54w CabL TRANSP (MM NI VoNP NG uP  nu) s
21561 6559 CALL MULTHMRININVIBEX s nBSRInu NP s NQaNG s NP ) P :
01562 656 LPis NG -
315463 657e LF2= 39 ¢ 1 o pl -
21564 e8¢ LP3 = ND « | + P2 -
01565 655 LFY w NG » | + P ° -
1566 ts5e LPS5 = 4@ ¢ 1 « (P4 .
Cibe? &oje LPé = 3g o | ¢ (PS5
2157? . 662e LP? = 5Hg > | o+ Lf°
3 5721 7 e63e LPE & 4Gets o ) »7
: E{s?z 6&4e Calt ﬁa;5v=;xk.thkg,nuthH.TDLENC'uGRKSYlll.iGRKSI(mPIJ.&D&RSYILPZQ .
‘ 31572 6650 @IRORKSTEILPL) oRORRSTILP Y s s ukKST(LF5) v8URKSTILPO) 2 GRKSTILP 7)) . ’
! 81573 cope N1y=n q
] g1574 657e S1g HI2=D . 1
E 91575 658w NI3anTYel t
Gi157¢ 665 . NTS=NTI*1l9 5
81572 670 IFINTReGTHUINTHENY
é 01601 e7]e 520 NYimnv2+)
: S1602 5728 NI2=NT1+D
: C16G3 673e IFUINT2eGY ot INT2® 1K -
E 81605 675 . PRITE(64200T) - :
; 81607 ©75% 3es8 FORMATUIH/77,5x, " COvaRIENE »aTRIA OF bLE RESTHICIED BY THE HYPOIn . .
: 81607 6760 515" 1
: 81610 €77e WRITEC6+ANEIB)Y (1LPy I IJ®HT 4k T2) . .
01617 67be 11 = N1
9162¢ 6798 JJ = NT] =1
B162) 600 Co 530 1=NT3,nTY
Gie24 661 IftltenEntdariTE O y3020)1
el 6620 IF(II.EVelldd = VY o ) H
C1632 683® 18 800eGTonT2YIu=l12 . *
Sia34 sbye IFUI1eEQel)aRITELSG,33203] (wKRS{11,9)09aNT;,J4)
Credy ouSe IFLI1€EQsIlIImf] *
Bi16456 LBo® §$30 CoONTINYE "
Ci1650 6876 IFINT2.LTnNu)Go TOU 520




[-1-]-1-dsf-1-1-0-]pl-R-J-T77-7-1-]1-1]
S Ot B (s s 0t ot s ok 0 (o Bt e GO e B

[ A IS X33 T I3 3 23 XXX
~4 : ¥ O o

- bgBe T IFINTAeLTenw)Go VU 510

oB7e ce
:3?: E: SQUARED MULTIPLE CORRELATION COEFEICIENT
69y2e CALL MULINX MuX CRV  ZaBaanP ¢ NQul o iP o NG) -
[$21) CALL HULTHMAIZTRPFILWRK Y10 onP  dsd SNF)
®94%e Q1 = Q] = NPY

—-8%58 . CALL MULTWA(HINVIZNRKAOVEC yNU4NP, 1 NIl NQ)
ov6e CALL MULTHA(CHY sUVECsW2agetiQ,021 JNUID -
697 ¥2 & Q2 = HPY
640 . U2 = (u=NPY) » g2
oyve R=Qlee2/u2
;g?: 3390 ;§At€§f'3333’ *SQuaRt T 1] 1 4 4] ”

MaT(Z e2Ys IQUARED MULTIPLE CURRELATIgN COEFe ENT Bl
Joze sESTRICTEVU BY THE HYPOTMESISY) te Fule ®
;g:: SRR— :RATEI?-3075lR Sag
v ORma r'd T4 D .
7058 RETGRN | T OeEIReT)
- TDée End

e
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- .

OR_ GLIIAUV ,GLMAOY 26 sk 38 €ntdliede792
A . .

I
UnlVAae 13138 FORTRAN V EXEC I LEVsL 25a _=(E
THIS COMPILATIUN #AS DONE ON 25 mar 78 AT 13

HALIN PHOGCRAN
STONAGE USED: COVE{1) DU3ESIF DATa(n) 122187¢ gLANK CONHOR(2) Oa0DOO

EXTERNAL REFERENCES (BLOCK, NAME! . *

0003 LHADY .
03Uy NHDUS ‘~
345 NiQ2s
93U¢ NADUS
0397 NSTOFS

£e€8 1 EVEL E12013310M)
38343 .

STURAGE ASSIGNMENT (BLUCK, TYPE, @rLATIVE LDCATION, NAHE)

: 0200 122876 13iF paal Ir31e> 1216 a23g 122345 35F ek 122375 3¢ Op7 nQac3} 1%L
0301 033534 3pL 7331 322542 N3L 219133 v 333300 ARRAY Q453 1 122027 00-':3’ 1 39203 L8
s 0300 1 122051 LeHn  © onol | 122248 Lcewv 9232 1 122359 ¢l 8339 1 1220350 LCH 0083 1 1220%0 ¢V
0330 | 122363 (Legé 0030 v 122337 LG! D93) § $2233% (GM 03G0 § 122045 Luw 0003 1 122p4Y tuh
0008 | 122041 Luv 0030 1 122a22 Ll 8333 1 12275% Lma 9239 1 122302 LPP Dogz 1 122069 LPS .
0230 1 122057 LPu 0039 § 12233 L Iuld ¢ 122433 RrC G9G3 1 122039 LRI 00C3 I 122047 LRW
9300 1 lgzufg Lrv (LB lzzoqb Ly :mn:ll i }gn:‘ u%n . gggg i :%%3:2 LAS gggg_: :ggggg 'ﬁ:'L s
0300 I 1220 LAT 0930 122055 L2Zn 9233 1 36l (2 e © LIa %«
: po30 1 1228249 NN 0O0O { 122225 uN 9933 1 122322 ‘&P 9053 1 122023 ny DOGD | 122065 NeS
3 0000 R 122326 TOLENe . . -
80100 1e Ce DRIVER PRGRAM GLUADY ML READ i NU« OF ANALYSES TO BE TAKEN
Onio0 2e Ce ~  AND DIMEASIONS OF MATH HapngLsSe TebH 17 CaLLS SUBSROGRAM LRADY _ o
09100 3e Ce AFTER COMPUTING bASt AUURESSES FROM LARGE WORKING ARRAY. e (o)
Spi0l 1 DIMEHSION ARRAY (921030 =
99103 Se DATA LIMIT/42332/ TR
39305 se READ{S 15INALYS NPy s Mo nity TOLENC — . N o l=1
go1i5 7 15 FORNATEI3.0ae1200A01200K072,0k00250K0F10°8) o
Golis ae IFITOLENC.1.E< N} TULENC = 3301 . S
83120 9e DU 20 Iwml . HALYS ~
80123 10e LABNP+] - B O
Sni1d4 e LyshpPaligel X+t < X+ ]
02125 12 LR=O+LAY > P
27126 13e LRCuuMeNG«1+LR ~ D
09127 14e C LRIsNnsLRC*L . — . ~ M .
o130 15 LIVRNQONM+LH* -~
Coidil 109 LGHalNMeLTY+] . <&
Gnjd2 17 LaiayNeNQeLGH+E
Coi13d j8s _ LY = ngeyd « LG! + ) - . . )
Do ldy 19 LHY = NG « Lcv ¢+
Coi3s 20 LAENNSLHV+]
Bo13s 21 . LxTsnNgeNu+Ln+) :
Co137 22¢ . LuM=ENQeNPoL AT . . - —
C\ Co140 23 LGASNYoNQeLHM*) -
w Co141 24¢ LERVaNNeNN+LGH+] . <
- 2>
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ONOOONMNNOOONOOMOOONUARANOROANMAIINNOOO0
INOMNAMNQAOAAVORAIA INIRNANONINIACANIDIORAO

D A I R NS Pt e 6t 0o e o 5 G e e st i et s O 0 e et et e B e e o 0 PR G e B
TEWNNNYVINWNCAP EWWL L WINPT L WNaO NI D WA

DOCCOQONNNNSNNCOTOC ORI Y UL LS £ L

1S

25 LRWRNNSLCHY ]

riad LeManHeNHELRN+ ]

27 LCHMRNWeNQALCM+ T

280 LoaSENN+NM+LCHH+ L

29e LCl & HNysNU + |** * 1

30e LHASNQaNR+LC T+t

3ie CLNBNPORN+L X+

32s . R LeasnpelZnel

33 LEusNP+LZu+]

34 LPS=NQenPeLP At

3Se LZTaNPeNP+LP S+

kY14 . LPPaNP+ 2T+1

37 LE = wP o wp + LPP + 1

3ge LrAR= NOSNQ + Lii¥r ¢ |

39e Nad = NN®hw ¢ 1 % La.AK

40 __  IFINWSeGEeLIMITIGU TUL 3¢

4ie CaLt LHAUV(LRR&Y(I).AK“AY'Lx!.ARRAYtLu) ARRAY (LHI ; JRRAY LLKC)

42e sARRAYILRL) s ARRAYILTV I ARRAY({LGH) 'ARRAYlLGI).ARR&YIL&!’nARRAY[LCV’
43e SARRAY(LHV) yARRAYILH) sARRAYILXTI»ARRAY (LW JARRAYLLGA) s ARRAY L CHY T,
44¢ 'ARRAY!LHWI-ARRAY(LLr).ANRAY(LCHﬂ),RRkAY(LWSlvAhRﬁY(LCll.Ah AY(LKX)
qhe OIAHRAY(LLH)olkkAY(LG)'ARRA\(LP«!.APRAY(LPu).A«hﬁy(LPSJ,ARﬂAytLLT)
Hee e ARRAYILPP) yaRKAY LLA)'ARRAY(LuARﬁ,AkhAY‘NwS).

47 NP NDyNM NN, ] o TOLENC yNRS)

qge IFil.EQs.NALYSIGD 1U }9

45e KEADIS¢18) Niv

50 i8 ForNaTI12)

Sie 19 CONTINUE

52e ras CanTINUE

53s Go To 40

S4% ag LEn = LIMIT = 245 .

558 WRITE(G6,101 1L Fw

Sée 10y FoKMAT(SX,"vess Dlurasluns cf MATIt mUDE(S ARE To ARGL Fub uSE
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