ST e

INFORMATION TO USERS

This manuscript has been reproduced from the microfilm master. UMI films
the text directly from the original or copy submitted. Thus, some thesis and
dissertation copies are in typewriter face, while others may be from any type of
computer printer.

The quality of this reproduction is dependent upon the quality of the
copy submitted. Broken or indistinct print, colored or poor quality illustrations
and photographs, print bleedthrough, substandard margins, and improper
alignment can adversely affect reproduction.

In the unlikely event that the author did not send UMI a complete manuscript
and there are missing pages, these will be noted. Also, if unauthorized
copyright material had to be removed, a note will indicate the deletion.

Oversize materials (e.g.,” maps, drawings, charts) are reproduced by
sectioning the original, beginning at the upper left-hand corner and continuing
from left to right in equal sections with small overlaps.

ProQuest Information and Learning
300 North Zeeb Road, Ann Arbor, Ml 48106-1346 USA
800-521-0600

®

UMI




PR AT TR o e RT3 e A R e e T T e S AT T AT R TS

TS




B
Al ST

Linear and Nonlinear Deﬁeétion. Analysis of Thick
Rectangular Plates Using Finite Differences

Nasr-Eddine Bencharif

A thesis
presented to the University of Ottawa
in partial fulfillment of the
requirements for the degree of
Doctor of Philosophy
in .
Civil Engineering TR

DEPARTMENT OF CIVIL ENGINEERING
UNIVERSITY OF OTTAWA

@Nasr—Edc_line Bencharif, Ottawa, Canada, 1992




UMI Number: DC52512

INFORMATION TO USERS

The quality of this reproduction is dependent upon the quality of the copy
submitted. Broken or indistinct print, colored or poor quality illustrations and
photographs, print bleed-through, substandard margins, and improper
alignment can adversely affect reproduction.

In the unlikely event that the author did not send a complete manuscript
and there are missing pages, these will be noted. Also, if _unauthorized
copyright material had to be removed, a note will indicate the deletion.

®

UMI

UMI Microform DC52512
Copyright 2007 by ProQuest LLC
Al rights reserved. This microform edition is protected against
unauthorized copying under Title 17, United States Code.

ProQuest LLC
789 East Eisenhower Parkway
P.O. Box 1346
Ann Arbor, Ml 48106-1346




Contents

Acknowledgements . . . . .. ... . L
Abstract . . . . .. .o oo e e e e e
List of Figures . . ... F

List of Tables . . . . . ¢ v v v i e e e e e e e e e e e e e .

NOLALIOMS &+ & v v v v e o e e e e e e e e e e e e e e e e e e

1 Introduction

1.1 Geheral .............................
1.2 ObjectandScope . . . . . . v v v vttt

1.3 Pesent Investigation . . ... ... ... ... ..




-

2 PREVIOUS STUDIES

3 Theoretical Derivations

3.1

3.2

3.3

3.4

3.6

General . . . v i e L.
3.1.1 Stress and Strain functions . ... ... ... L
Nonlinear Analysis . . . . ... .. .. e e e e e

3.2.1 Geometry of Deformations. . . . ... ........

©3.2.2 Strain Components . . . . . ... ..... ..

3.2.3 Equations of Equilibrium . .. .. e e e e

3.2.4 Compatibility Equations . . . . . . ... ... ... ne

3.2.5 Simplification for Small Rotations .. ... ... ..
Linear Analysis . . . . . . . . . o . v v v v vt i e
3.3.1 Formulation of the elasticity problem ... ... ..

Dimensionless Representation . . . . .. .. ... ... ...

Boundary conditions . . .. e e
Clamped Plate . . .. .. ... .. ... ... . ... ...

i

17

17

20

21

21

24

27




Simply Supported Plate . . . .. ... ... ... ... ... 48

3.7
Formulation of t.he Solution ' 49
4.1 Iterative Solution . . . . . . .. .. . 49
»4.2 Finite diﬁ‘érence method . . .. .. ... ... .. 52
4.3 Simply supportedplate . . ... .. ... . ... ... ... 69
44 Clampedplate ... . ... ... ... ... ... ... 69
"4.4.1 Intermediate surfaces. . . . . ... .. .. e e 71
4.4.2 Boundary su;'faces ................... 76
Mathematical Solutions | - 80
51 Gemeral . .. ... . . e e 80
5.2 PFirst Iterative Method . . . . . . . ... .. ... ... ... 81
5.3 Second Iterative Method . . ................. 85
5.4 .Z.First Direci; Method . . ... ... ... ... .. ...... 87
5.5 Second Direct Method . . . ... . ... ... .. ... ... 90

iil




5.6 Numerical Application . . . . .. e e e e e e 94

Applications and Results 96
6.1 General . . . ... ... 96
6.2 Convergenceof theResults ... . ... ........... 97
6.3 Comparison of Results . . . ... ... e 149
6.3.1 Linear Analysis . . . . . e, 149

.' 6.3.2 Nonlinear Analysis . . = .. .‘ ...... e 150
Conclusions and Recommendations 164
7.1 Conclusions . ... ........... e Il . 164
7.2 Recommendations . ... ..... e IR 166
Bibliography . .. ......... e e e e e e e e 168

Numerical Examples 177
Al Examples . . v v i it e e e e 177
A.l.1 First iterative method . . . ... ........... 177

iv .




A.1.2 Second iterative method . . . . . ... .. ... ... 180

A.1.3 First direct method . ... .. ... ... ... ... 182

A.1.4 Second direct method . .. ... .. ... ... ... 184
Program Elements 188
B.1 Descriptionof Input Data . . . . ... .. ... ... .... 190
Input-Output 192
C.1 Input-Output: Clamped Plate 20 nodes, Using DIFF9 . . . 192

C.2 Input-Output: Simply supp. Plate 45 nodes, Using DIFF91 192

Computer Programmes 201
D.1 DIFF9 FORTRAN . o . v v oo e e e e, 201
D.2 DIFF91 FORTRAN ...... o 201




Acknowledgements

The author wishes to express his deep appreciations and grateful thanks to
Dr. S. F. Ng for his guidance, advice, understanding,l encouragement and
financial support during the course of this study. The writer a.léo likes to
extend his appreciations to Drs. H. Tanaka, M. Cheung, M. Saatcioglu,
and G. Hartley for their suggestions and constructive criticism during the
thesis proposal stage of the research.

Thanks are also due to my parents and my family for their understanding,

patience and encouragement.

vi




Abstract

Variational methods are widely used for the solution of complex differential
equations in mechanics for which exact solutions are not possible. The finite
difference method, although well known as an efficient numerical method
was applied in the past only for the solution of linear and nonlinear thin -
plates.

In the present study, the suitability of the method for the solution of non-
linear deflection of thick plates is studied for the first time. While there is
major differences between small deflection and large deflection plate the-
ories, the former can be treated as a particular case of the latter, when
the centre deflection of the plate is less than or equa.i'to 0.2-0.25 of the
thickness of the plate. The finite difference method as applied here is a
modified finite difference approach to the ordinary finite difference method
generally used for the solution of thin plate problems. In this thesis thin
plates are treated as a particular case of the corrésponding thick plate when
the boundary conditions of the plates are taken into account.

The method is first applied to investigate the deflection behaviour of square
clamped and simply supported square iéotropic thick plates. After the va-
lidity of the method is established, it is then extended to the solution of
rectangular thick plates of various aspect ratios and thicknesses.
Generally, beginning with the use of a limited number of mesh sizes for
a given plate aspect ratio and boundary conditions, a general solution of

the problem including the investigation of accuracy and convergence was




extended to rectangular thick plates by providing more detailed functions
satisfying the rectangular mesh sizes generated automatically by the pro-
gramme,

Whenever possible results of the present method a.fe compared with the ex-
isting solutions in the technical literature obtained by much more laborious
methods and élose agreements are found. Significant amounts of results
presented herein a.ré not currently available in the technical literature for
various plate aspect ratios and Poisson’s ratios. The subrhatrices involved
in the formation of the finite difference equations from the governing differ-
ential equations forming the general system are generated directly by the
computer programme. The subroutine SOLINV from the second directed
methodf as developed and illustrated in Chapter V takes care of the inver-
sion of the general matrix. The subroutine developed by the author has
been proven to be more efficient than the former methods kpown for the
computation of linear simultaneous equations [61].

Simplicity in formulation and quick convergence.are the obvious advantages
of the finite difference formulation developed here for small and large de-
flection analysis of thick plate in comparison with other numerical methods

requiring extensive computer facilities. -
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Chapter 1

Introduction

1.1 General

Plates are used as components of large scale structures in both mechan-
ical and civil engineering structures. They are pla.neksurface structures
bounded either by straight or curved lines. Plates may have free, simply-
supported, or fixed boundary conditions,including elastic supports or, in
some cases, point supports. The static loads carried by plates are predom-
inantly perpendicular to the plate surface. Plates are classified either by
their geometrical forms or by their physical characteristics. Thick plates
are a type oi"'vplates'where the thickness is considerable and the approxi-
mate theories of thin plates are no longer applicable. In such cases, the

thick plate theory must be applied. This theory considers the problem of
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pied

thick Islates as a three-dimensional problem of elasticity. The stress analysis
becomes, consequently, much more involved and up to now, the problem of
thick plates is solved only for a few simple particular cases. The difficulty
of obtaining solutions for thick plates is a direct result of the complexities
of the partial differential equations governing thick plate behaviour. Fur-
thermore, the boundary conditions for thick plates also have to be satisfied
in three directions and hence, three functions defining all three displace-
ments are required. The thick plate theory finds important é.pplication in
the static analysis of heavy floor slabs and the dynamic analysis of heavy
floors carrying rotating machinery in industrial buildings. An analysis is
often required to determine the deformation of the thick plates, under the
type of loadiﬁg the plate is designed to carry.. .

The fundamental problems in mechanics are generally governed either by
deriving the differential equations or by minimum energy principles. The
gbverning differential equations and vthe equations derived by minimum
energy principles are usually rather complex and do not lend themselves
to exact solutions. The general equations defining the large deformation
theory for thick plate are very complex and their exact solutions are not
available. Confronted with this problem engineers and researchers have
to resort to numerical methods to effect a solution. Variational methods
were often exploited by gngineers and scientists as a.very effective tool for
solving applied mechanics problems. These methods gained popularity in
recent years cfﬁe to the developmeﬁt of high speed digital computers. Finite
differences methods were also used extensively for solving such complex dif-

ferential equations. This method can be considered as a means of obtaining

2




the abproximate solutions of differential equations, where the exact solu-
tions are not available. According to the method, the problem is solved
at chosen appropriate points where the system of equations is defined. In
applying the finite difference method, a mesh size must first be chosen. The
mesh size covers the entire domain of the plate with n points yielding n si-
multaneous eqﬁations in each direction. Convergence is easily investigated
by increasing the mesh size covering the plate domain. For this study,
the finite difference method is applied to the three dimensional problem
of thick plates where the governing differential equations of equilibrium of
such plates are expressed in terms of the displacements u, v, w and the
rotations w;, wy, for the non-linear analysis following the co-ordinates a.xes‘
X, y and z fespectively. The first objective of this thesis is to study the
applicability of the finite difference method for the non-linear analysis of
thick plates.

As a supporting objective of the present study, a few somewhat inmo-
vative methods for the solution of simultaneous equations are presented.
Equations-solving methods can be generally categorized as either direct
techniques, which yield answers in a finite, predictable number of opera-
tions, or as iterative techniques, which yield answers that become increas-
ingly more accurate as the number of iterations becomes large. Until fairly
recently, it was commonly accepted that direct methods were most suitable
for small sets of equatiohs with dense coefficient matrices, while iterative
methods weré best suited for large sets of equations involving sparse co-
efficient matrices. The current viewpoint is somewhat different. Iterative

techniques are still preferred for very large sets of equations with sparse

3
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but 1-10t banded coefficient matrices. However, it has been found that di-
rect methods are also highly suitable for quite large sets of equations having
banded coefficient matrices. These banded matrices usually result either
from the application of finite difference or of finite element methods to par-
tial differential equations. New innovative methods for solving simultaneous
equations involving both the direct method and the iteration technique will

be presented as one of the objectives of the thesis.

1.2 Object and Scope

The main object of this thesis ig to solve the problem of large deflection
non-linear analysis of thick plates using the finite difference method. To
study the applicability of the metho&, the problem of the bending of a
square clamped thick plate is first studied using a rather crude mesh size.
Once the validity of the method is established, the same method is extended
to analyse the corresponding problems of rectangular clamped and simply-
supported thick plates. The method can be ft;u'ther appiied to determine the
buékling and vibration of thick plates by the introduction of corresponding
appropriate elasticity equations.

After the large systems of simultaneous equations have been obtained from
finite differences, it be:ca.me quite obvious that some new mathematical
subroutines must be developed to handle efficiently the solution of these
equations. As a result, some rather innovative efficient subroutines have

since been developed [61] to handle the solutions of simultaneous equations

4




result.ing from the finite difference modelling of large deflection of thick

plate structures.

1.3 Pesent Investigation

In the analysis of thin plates subjected to lateral loading, in particular,
when the central deflection is equal to or greater than 25 % of the thick-
ness of the plate, the Kirchhoff theory which neglects the membrane effect
cannot yield satisfactory results. Hence, for the finite deflection analysis of
plates, the Kirchhoff theory is replaced by the refined Von-Karman theory,
where the involvement of the mexgbra.ne forces in the equations contributes

a significant relief to the plate deflection. However, the solutions of the

" Von-Karman equations are extremely tedious and complicated.

Linear analysis of thick plates is much more complicated than the corre-.
sponding analysis of thin plates. For thick plate analysis three equations
of ‘equilibrium are considered compared to the Kirchhoff equation where
only the lateral deflection is considered. The degree of difficulty increases
even higher when we consider the nonlinear terms in the three equations
of equilibrium. It has since been noted that not only the equations are
difficult and cbmplicate,d to handle; moreover, their solution requires new
subroutines in order to ..dea,l with large systems of simultaneous equations
resulting from the finite difference modelling. Since no results are available
in the technical literature on large deflection of thick isotropic rectangular

plates and the existing results are meagre even for small deflection of thick
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square plates, convergence of the problem becomes important to yield con-
fidence to the solution. In this investigation only deflections are considered,
and the stresses are not computed because they do not, in general, yield
sufficiently accurate results. In order to yield both bending and membrane
stresses that are of acceptable accuracy, the finite difference mesh would
have to be so refined resulting in enormeous additional requirements for
computer storage and time far beyond the present capacity allocation by
the present computer facilities at the University of Ottawa. The discus-
sion of the difficulties in generating stresses from displacement functions
for large deflections of thin plates was well décumented by Wang [16] and
Yang [16-a]. Chapter II will be devoted to a brief review of the large de-
flection of thin isotropic rectangular plates. -Since one of the objectives of
this thesis is to study the linea.r' and nonlinear analysis of thick isotropic
rectangular plates and the applicability of the finite difference method as
a numerical solution for such plates, existing literature related to the so-
lution of small deflection of thick plates by different numerical methods is
also reviewed in this chapter. The second or supporting objective of the
thesis is to develop innovative efficient subroutines to solve systems of si-
multaneous equations. For this part, a brief review for the most popular
method is also presented in c¢hapter II. The main analysis of thick isotropic
rectangular plates for small and large deflections, formulation of the general
governing equations of ;aquilibrium, stress-strain relationship, compatibil-
ity equations-, 'dimens.,ionless displacements are carried out in chapter IIL. In
chapter IV, the finite difference expressions required to analyse the deflec-

tion problem of clamped and simply-supported isotropic rectangular thick

6




plateé ére formulated. The formulation of finite difference in the case of
thick plates is not an eaéy task. For example, ir: the case of thin plate the-
ory, the problem can be reduced to one governing equation in terms of the
vertical displacement w, whereas .for thick plates the governing differential
equations require the inclusion of two additional components u and v, thus
increasing significantly the complexity of the problem. Finite difference
modelling is developed for the first time to solve the problem of small and
large deflection of thick rectangular plates. In the technical literature, a
small amount of da;ta is available for small deflection of square thick plates

using various numerical methods. In thick plate theory, the requirement

to satisfy the boundary conditions deserves careful consideration especially

for boundary conditions applied at extreme surfaces of the plate. For this
reason, the thick plate is divided into layers with appropriate boundary
eScpressions for each layer. The modified finite difference method presented
here may be taken as a general method applicable to both thin and thick.
plate structures.

The formulation of the finite difference expression for each point is pre-
sented in detail, showing how the partial derivatives are replaced by fi-
nite difference expressions, and how the resulting equations are reduced
in matrix form to yield the solution of a particular problem. Chapter V
is devoted to the innovative method for the solution of systems of simul-
taneous equa.t_:ions, usiné iterative methods and direct methods, numerical
examples a.re. included in the appendix to demonstrate the applicability and
advantages of the methods in comparison with the conventional methods

of analysis. Results for small and large deflection analysis of thick rectan-

7




gular i)lates obtained are summarized in chapter VI for both the clamped
and simply supported boundary conditions. For small deflection analysis
of thick plates, results are compared, whenever possible with the solutions

previously obtained by other researchers.
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Chapter 2

PREVIOUS STUDIES

The classical theory of plates has been well established and widely applied
since Thomson and Tait resolved the controversy over the boundary condi-
tions of Poisson’s theory in the latter half of the nineteenth century. Due
to approximations inherent in their derivations, classical theories restrict
themselves in their application to plates having thickness much less than
their lateral dimensions. As a result, these théories caﬂnot be applied with
acceptable accuracy to thick plates or probleins where local effects predom-
inate such as stress concentration problems. Thus, there are cases where
a much more refined theory is required. This led to severa.l significant de-
velopments in recent years in the field of analysis of thick plates The fun-
damental non-linear large deflection equations for thin homogeneous plates
were derived by Von-Karman in 1910. S. Way [1] solved these equations for
a clamped rectangular thin plate using the Ritz method by assuming the

9




displacements u, v, and w as polynomials functions. S. Levy [2] considered
the case of the square simply supported thin plate using double trigono-
metric functions. Levy also solved [3] the problem of the square clamped
plate using Fourier series functions. Then Levy and Greenman [4] solved

the problem for the clamped rectangular plate with the plate ratio 1.5 us-

“ing the same technique. ‘A general procedure for solving these equations

for multiple boundary conditions has been worked out at National Bureau
of Standards by S. Levy (5] for the NACA. E. Reissner [6] proposed a new
approach to analyse finite deflection of circula.r plates. Due to the defor-
mation, the thin circular pldte becomes a shell of revolution. A simplified
non-linear equations for a flat plate with large deflections are derived by
H.M. Berger [7]. He assumed that the strain energy due to second inv.ariant
of the middle-surface strains ca.n'v be neglected. This method was used to
solve thin circular and rectangular plates with different boundary condi-
tions. E. Reissner [8] obtained an exact solution of the non-linear equa-
tions for finite deflections of thin elastic rectangular plates, with twisting
moments T and bending moments M simultaneously applied to two oppo-
site edges of the plate. Three methods were aiscussed by E.L. Bernstein
[9] for the derivation of the equilibrium equations for large deflection of
plates, na.ﬁlely, the free body method, the direct strain energy Ir;ethod, and
the equilibrium equation method. In all the three methods, the rotation
component w, was negiécted. It \;vas later observed that when thickness

shear and thickness-stretch deformations were included, application of the

‘three methods produced inconsistent sets of equilibrium equations, none of

which is entirely satisfactory.
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M. Balachandra and S. Gopalacharyulu [10] solved the problem of clamped
thin rectangular plates with large deflections using a modified Fourier se-
ries and results were compared with Timoshenko [47] using polynomials.
Numerical solutions are obtained by F.Bauer et al. [11] using an iterative
method for the solution of the Von-Karman equations. Numerical solu-
tions are obtained by an iterative method which employs an acceleration
parameter §. They are numerically evaluated by approximating the Dirich-
let problem using corresponding difference equations. The.resulting system
of linear algebraic eqtfa.tions which is of quasi-tridiagonal form, is solved
by a factored method. Approximate solutions 'for the non-linear bending of
thin rectangular plates were presented by K.T. Sandara Raja Iyengar and

M.Martin Nagri [12] considering various boundary conditions. The solution

_ was given by using a double series consisting of appropriate beam functions

which satisfy the boundary conditions. The differential equations are sat-
isfied by using the orthogonality properties of the series. A finite difference
method was carried out by J.C. Brown and J.M Harvey [13] to compute the
finite deflection of rectangular plates subjected to uniform lateral pressure
and compressive edge loading. The results are in good agreement with the
some numerical solutions and some experimental values. S.S. Tezcan (14]
used the framewbrk method to calculate large deflections of plates. For his
analysis he used a typical Hrennikoff cell. Each cell of the framewérk con-
tains six unidimensional bars. A solution of the large deflection equations
for thin rect;ngular éla.mped plates was carried out by R. Hooke [15] using
the perturbation method. Wang [16] used relaxation technique to solve a
square simply supported thin plate. D.W. Murray and E.L. Wilson [17]
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used the finite elements to determine la.rgé deflection of cantilever and sim-
ply supported thin plates using a triangular mesh. The results are in good
agreement with Timoshenko {47], and Levy {2]. R. Hooke [18] determined
a non-linear function which will fit the post-elastic deflection prediction of
the plates for design purposes, and the technique matched some solutions
with low percentage of error. Large deflection of elastic plates under patch
loading was carried out by B. Aalami [19] using two numerical methods
namely finite difference and relaxation. They yielded the same result for
both deflection and stresses.

The shear deformation theory of Reissner [20] derived on the basis of a
variational criteria has been one of the foremost in the treatment of thick
plates. This theory has been applied to various rectangular plates by many
investigators.Kromm [21] demongtrated the absence of corner reactions us-
ing a theory that takes into account transverse shear deformation. This
point has also been discussed in detail by Marguerre and Woernle [22].
Green [23] has pointed out that the Reissner equations can be obtained di-
rectly from the three dimensional elasticity equations without recourse to
variational considerations. Donnel [24] has given a three dimensional thick
plate theory in which the solution is obtained in the form of infinite series
with the first term representing classical thin plate theory results. Lee [25]
has applied this method to simply supported rectangular plates. Friedrichs
and Dressler [26] and Goldenveiser [27] have given approximate theories
which could Ii)redict boundary layer éffect.’.s, by the method of asymptotic
integration of the governing equations of elasticity. Lur’e [28] has given a

general power series method to solve the elasticity equations. Poniotovskii
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(29] émployed Legendre polynomial expansion in the thickness coordinate
to derive a system of two dimensional equations. A three dimensional so-
lution for rectangular plates and laminates has been developed by Srinivas
et al. [30] in which the solution for displacements is taken in the form
of a double trigonometric series satisfying the equations of equilibrium in
terms of displacements. Srinivas and Rao [31] solved the small deflection
problem of thick plates using a three dimensional analysis by expressing
the displacement functions in terms of hyperbolic functions using the tech-
niques of collocation, orthogonalization, and orthogonalization along with
collocation at corners. The generalized Levy'solution (32] has been taken
by David W.Cooke to solve the problem of a statically loaded, rectangular
plate which is simply supported on two opposite edges and has arbitrary
boundary conditions on the rem'a.ining edges. Krashnina [33] presented a
method based on the expressions obtained by Berdichevskii to solve the
problem of bending of thick plates. Kishida [34] carried out a three-di-
mensional elastic stress analysis of thick plates; and solved the problem of
axisymmetric bending of a clamped circular plate subjected to an annularly
distributed load. An analysis of an infinite elastic thick plate subjected to
loads symmetrical to the axis of revolution has been developed by Naka-
jima, lamsopana and Kakuzen [35]. After they have represented the part of
hyperbolic functions of the integrand of stress functions in terms of expo-
nential functions, Maclaurin’s law was used to expand the denominator and
each term wa.s then integrated separately. The approximate stress compo-
nents were calculated by solving the simulfa.neous linear algebraic equations

with four unknowns by satisfying the boundary conditions at two points
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on the boundary surfaces. Kobayashi, Nagasawa, Ishikawa, and Hata [36]
proposed an extension of Lover’s moderately thick plate theory to solve the
problem of .a three dimensional rectangular cantilever plate. Bending of
thick plates under an arbitrary load has been carried out by Gruzdev [37]
using the method proposed by Lur’e, who reduces the three dimensional
plate problem to the two dimensional problem using the infinite order dif-
ferential operators of the displacements and rotations of the middle plane
of the plate. Deshmukh and Archer [38] proposed a new method which con-
siderably reduces the amount of numerical computations for certain classes
of plate problems as compared to the alternate methods, i.e., finite element
or finite difference methods. The method proposed is based on Reissner’s
theory whe.re the total unknown component is equal to the .sum of par-
ticular and complimentary solutions. Mixed finite difference scheme for
the analysis of simply supported thick plates was proposed by Noor [39].
His analysis is based on the linear, three dimensional theory of orthotropic

elasticity and a Fourier approach is used to reduce the governing equations

to six first-order ordinary differential equations in the thickness coordinate

and a finite difference method is carried out to form a system of linear equa-
tions from the previous differential equations. Ryabov and Rasskazov [40]
examined the bending of thick nonuniform plates through their thickness.
Their assumption is based on the distribution of the shear components in
the cross sections and ité change over the plate thickness in accordance with
a square pa.f;.bola law.

Finite element is the most rigorous method used to solve complicated prob-

lems during the last three decades. Here, Epstein and Huttermaier [41]
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~ made use of the finite element concept for the numerical analysis of multi-

layered plates and thick plates. Guruswamy and Tang [42] have expressed
a twenty four degree of freedom sector finite element for the static and
dynamic analysis of thick circular plates. Sundara, Chandrashekhara and
Sebastian [43] applied a method of initial functions (MIF) originally pro-
posed by Vlassov for the analysis of thick rectangular plates. The unknowns
are expanded in Maclaurin series in the thickness coordinate and hence the
solution is obtained in terms of unknown initial functions on the reference
plane. Ng and Bencharif [44] have programmgd a solution using finite dif-
ference representation for the small deflection analysis of thick plates and
the results are in good agreement with previous researchers. The appli-
cability of the finite difference method and -its ease application was well
demonstrated more recently [45]'by Ng and Bencharif with extensive re-
sults for the design and analysis of thick plates not previously available in

the technical literature.

For the solution of systems of equations, it has been noted by Ralston
[57] that sets of simultaneous linear equations can usually be put into one
of two categories: either the coefficient matrix is dense (few zero elements)
but the set is not large, or the matrix is sparse (many zero elements) and
the set is large. The most popular methods of solving simultaneous equa-
tions with their algorith:ms can be found in [58] by R. W. Hornbeck, and
Wang [59]. Récently, Bencharif and .Ng [61] used the change of variable
decomposition method to solve a system of simultaneous equations and the

results show good improvement in comparison with the conventional meth-
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ods Gauss-Jordan and LU decomposition methods in terms of time and

space.
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Chapter 3

Theoretical Derivations ' 3

3.1 General

In this chapter, formulation of the governing equilibrium and compatibility
equations of the plate based on the theory of elasticity is presented. For
the analysis of large deformations, it is obvious that the analysis of small
deformations will be considered: as a particular case. The same analogy
is applied to thin plate analysis as a.»pa.rticula.r case of thick plate prob-
lem. Geometrical and material nonlinearity can arise in plate problems. In
this study only geometfical nonliﬁea.rity is taken under consideration and
homogeneou;, isotropic material is assumed. Figure (3.1) illustrates the
geometry and orientation of a plate in thé cartesian coordinates system.

The x and y axis delimit the longitudinal and transversal directions of the
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surface of the plate respectively and the z axis the perpendicular direction

to the surface of the plate.

)____

(S

N

ne

/

|
(N1

N

Figure (3.1) Position of The Coordinate System.

Internal forces and moments acting on the limits of plate element, as shown

in Figure (3.2) and Figure (3.3), are related to the internal stresses by the

equations:

/2
N, = / oedz
—h/2

N, M d
A OyyaZz

h/2

Ny = /_ O
h/2

Qr = ~/:'h/2 azzdz
h/2

Q= / Oy:dz

~h/2

h/2
M. = / Ozo2dz
—h/2
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(3.1)
(3.2)
(3.3)
(3.4)
(3.5)

(3.6)




&

(3.7)

(3.8)

X N,+8—31—:*da:

Figure (3.2) Equilibrium State of The Plate Element

YA
I | sz
_ dy /
y
dz M’*"'é' M.
% o M, + —a—y“dy
M., M,y + 2= dy
d / M +v_3.14x.d
7 - T ar

. M
x/ '423, + —E,;”-dx

Figure (3.3) Distribution of The Moments in The Plate Element

19




o

3.1.1 Stress and Strain functions

From elasticity [48], and [49] the general Hook’s law stress strain relation-

ships are expressed by the following equations.

U.Z'I

Ozz

In terms of stresses the six previous equations can be defined as :

vE E(1-v)
(1+v)(1- 21/)(€W teaa)+ (1+v)(1- 21/)6"'
vE E(l-v)

(5xx + ez:) +

1+ )1 —20) T+ v)(1—20) "
vE E(l1-v)

10— =T ) T Ty ™
5 .

2N +v)

_E

2(1+ x/)eyz
E

20 +0)

€z = %[‘7:: — v (oyy + 02)]
€y = —;—[a'W — v (0s: + 0zz))
cr = Flow—v (ot )]
vz - ?(_IELQ""’
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(3.9)
(3.10)
(3.11)
(3.12)
(3.13)

(3.14)

(3.15)
(3.16)
(3.17)
(3.18)
(3.19)

(3.20)




E

3.2 Nonlinear Analysis

3.2.1 Geometry of Deformations

Given the positions of the points of the body in its initial state before
deformation and in its final state after deformation, the geometry of strain
is determined by the change in the distance between two arbitrary infinitely
near points of the body caused by its transition from the first state to the
final state.

If we consider x, y, z and £, n, ¢ as the coordinates of the initial and final
state respectively, and let the points of the body undergo displacements
with components u, v, w, then the final state of an arbitrary point of the

body will be given by the cartesian coordinates [51]:

<
N(z+dz,y +dy,z+dz wﬁdn,udg)
/ | . M(&n,0)
M(z,y,z) . ‘
T, y

Figure (3.4) Deformation of a Line Element.
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£ =z +u(z,y,2) (3.21)
n=y+v(z,¥,2) (3.22
(=z+uw(z,y,z) (3.23)

Where the functions u, v, w and their partial derivatives with respect to x,
y, z are considered to be continuous.

From (3.21), (3.22), (3.23) above we note that the final state of the points
can be determined either by the cartesian final coordinates or by the initial
coordinates. The initial coordinates become curvilinear coordinates at the
final state.. | |

As a result of movement, the point M(x,y,z) is displaced to the position M~
having cartesian coordinates &, n, { whereas the point N(x+dx,y+dy,z+dz)
infinitely near M is displaced to the position N* having coordinates £ + d¢,
n + dn, ¢ + d{ as shown in Figure (3.4). The deformed vector M;-]V‘ -
(with projections d§, dn, d(), determines the magnitude and direction of
that line element of the body whose magnitude and direction just before
deformation were given by the vector MN ( with projections dx, dy, dz).
By applying the vector rule and using thé point O as the origin of the

cartesian coordinates we get:
M*N*=ON~ - OM~ (3.24)
Then the projection of the deformed vector will be expressed as shown:
dé = z +dz +u(z + dz,y + dy,z + dz) — = — u(z,y, 2) (3.25)
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dn=y+dy+v(z+de,y+dy,z+dz) -y —v(z,y,2)

d{ =z+dz+w(z+dz,y+dy,z+dz)—=z

—w(z Y,z )

(3.26)
(3.27)

Simplifying and then expanding the right sides in Taylor series about the

point X, y, z and retaining only the first orders we get:

d§ = dz + u(z,y,2) + Q—da: + —dy +
dn =dy +v(z,y,2) + g;da: + =

d¢ =dz +w(z,y,2) + -Z—L:—dm +

Ju

Oy
v

Oy
Jw

By

g—dz

—dy +Q—dz

0z

Ow

dy + a—z-dz -

w(z,y,z)  (3.28)
v(z,y,2)  (3.29)
w(z,y,2z)  (3.30)

After collecting and arranging the terms we get the final expressions;

“Ou

Ju

g =(1+ —‘)d + a—dy + a—dz (3.31)
dn = g—da: +(1+ —)d + gﬁdz (3.32)
d¢ = g“’d + %‘ﬁdy +(1+ —)dz (3.33)

Any arbitrary line element of the body after deformation can be expressed
by the equations (3.31), (3.32), (3.33) in terms of its projections before
deformation.

If we use the following notation,;

00 _Ow
€rz - 81:’ yy — aya zz — az
Oou Ov. _ Ou Bw ov  Ow
=5y oz =80 T a5y (3:34)
and
. ow Ov ou Ow v Bu
2 =5 " T e M T oy oW
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then equations (3.31), (3.32), (3.33) will be expressed in the form below:

1 1 _
dé = (1+ezz)dz + (§e,y —w,)dy + (56;2 +wy)dz (3.36)
’ 1 1
dn = (Eezy +w;)dz + (1 + eyy)dy + (é-eyz —w;)dz (3.37)
1 1
dC. = (56" — wy)dz + (§eyz +wz)dy + (1 + e, )dz (3.38)

3.2.2 Strain Components

To compute the strain change between the two stages we need first to
determine the square distances of the two vectors MN and M*N* before
and after deformation respectively.

Before deformation we have;

ds? = dz? + dy? + d2* (3.39)
and after deformation we get; ‘

ds? = dg* + dn* + d¢* (3.40)

Proceeding with the difference between these two distances will give us the

change due to the deformation.
ds? — ds? = d€? + dn? + d¢? — dz? — dy? — dz? (3.41)

By using equations (3.;31), (3.32), (3.3) for d¢, dn, d( and substituting into
(3.41) we find:
Ou, Ou

2
Ou’y 4 Bu,ou Ou, Ou
52 )dz® +2(1 + am)aydzdy+2(1+ a:E),azd:z:dz

ds? —ds® = (1 +’6
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g, g, ,Oudu, - Bul
+(3y) dy +28y azclydz-{-(az JLE

RN - ST,
+(6x) dzr +26$(1+ ay)da:dy-{-_ dzdz

Oz 0z
_6_1_) 2 52 v, Ov Ovyo, o
+(1+ ay) dy* +2(1 + ay)azclydz-+-(az) dz
Ow Ow

ow.,,, , ow ow
+(0:1:) dz +2ax 6ydxdy+28x(l+ z)da:dz

Owyy, 2 0w .  Ow Owo, 2
+(ay) dy +26y(1+ az)dydz+(1+ az) dz
—dz? — dy® — dz? (3.42)

Simplifying the equation by arranging the terms as shown below;

[ Ou Ov Ow
2 _ 7.2 — ou Ouyy, GV OW. 2
ds —ds -1+2 x+(6z) +(3x) +(6z) l]d:c +
[ Ous B v, Bw, 1.,
(Gorrreafl e GreGor-1]ar+
(Ouye (v dw  Owy, |,
(G +(Gr 14250 +(50) 1] dz? +

0z
du Ou dv Ov. Ow Ow|
5;)—3-5 + 25;(1 + ‘—9;) +2— dzdy +

Oz Oy |
[ Ou Ou Gvdv
2(1+é—5)5+2-8—;'6—z+

9w du Bv v _Ow
25‘;5—2"{-2(1-}-’6—3!')'6—!/-*-2—8—;

2(1 +

Sw ow ] '
23_1:(1 + 5;)- {l:l:dz -+

ow ]
1+ E) dydz (3.43)

we get:

ds? — ds? = 2(6,,.:,_.d:z:.2 + ewdy"’ + €,.dz? + €zydzdy + €;.dzdz + €,,dydz)
(3.44)
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d¢ Wz

dz

Figure (3.5) Deformation of a Body Element.

Where;

0w 1w, b bu
=5 t2|a) T(5) (&)
oo L[, v Bw)

e!lll ay+2 -(ay) +(ay) +(ay)-
_ow 10w, v ]
6"_"62 2 _(az) +(6z) +(3z)_
o, 00 oudu tuoy ud
v =5y "oz 0z0y  Oz0y ' Oz Oy
L _du ow, dudu, dvdv  dudu
T 9z Ox O0Ozx0z Ozrldz Oz Oz
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(3.45)
(3.46)
(3.47)

(3.48)

(3.49)




ov a_w Oudu Ovov a_uiaw

Eyz = 3 + 3y + 3_y52_ + B—yg 5y e (3.50)

By using the notations given in equations (3.34), (3.35) we get the following

interpretation.

17 1 1 ‘

€rr = €zz + 3 eiz + (Eezy + wz)2 + ("2'6:2 — wy)zJ (3.51)
17 1 .1 .

€y = €yt 5 ezy + (gery - ""z)2 + (§eyz + wz)z] (3.52)
17 1 ' 1

€z = €3z + § e:z + ('2-632 +wy)2 + ('Z‘Cyz — wx)z] (353)

1 1 1 1
€zy = €zy+ ezz(geﬂw - w_:) + ew('z'ery + wz) + (Eezz - wy)(geyz + wz)
(3.54)

1 1 1 1
€z: = €z + e::a:('ée::z + wy) + ezz(Eezz - wy) + ('2'ea:y + wz)(geyz - wz)
(3.55)
, 1 1 1 1
€yz = . Eyz + eyy(aeyz - wz) + ezz(éeyz + wz) + (ae::y - wz)(é'exz + wy)
(3.56)

3.2.3 Equations of Equilibrium

From a deformed body, let us isolate an elementary rectangular parallelop- .
iped whose edges are parallel to the x, y, z axis and equal to d¢, dn, d(,
‘respectively as shown in Figure (3.6).

Accordingly, the following surface forces act on them [51]:
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Figure (3.6) Acting Forces on a Body Element.

28




FaiuBp = [76(5377’ C)+l% dn + ;a;;dg'] dnd( (3.57)
) 18 19

Fopicic = [aé(g 1,¢) + "fd§+ 5 ;‘d += : a‘?dg] dnd((3.58)

_ 1 Goy 100, -
FDD1A1A - (gan,C) +z 2 36 df + = 2 ac dC- dde (309)
1 ) 1
Fomcio = [a,,(s,n, c>+2%§"de+—ﬁdn+§aigdc] d¢d((3.60)
18 19

Fapce = =|oc(&mQ)+3 a?d.5+ 5 a“‘d dédn (3.61)
19 19 8

Fa,p,¢:8; [ac(f nO+5 a"g dé + a”‘ dn + ‘2‘ d(,‘] dEdn(3.62)

In addition to surface forces, there will be also body forces acting on the

element. Their resultant is equal to :

19F 10F
Fbody [F(é’ T,? C) + 2 65 2 a

——dn + l—a—EdC} dédnd¢ = F~(£,n,()d€dnd(

—-d+ 5 3¢
(3.63)

Where F*(&,7,() is the specific body force at point M=(¢,n, ().

Summing all surface forces and body forces and setting the result equal

to zero, we arrive at the following relation after eliminating the common °

factors:
| 66? + 5;7” + %‘2‘ +F =0 (3.64)
The vector equation (3.30) is equivalent to the three scalar equations
R A S =
agé” ag;,, + agé” +F; =0 (3.66)
agéc 3;;77( n Bgéc +Fr=0 (3.67)
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If we neglect the body forces and transform the governing equilibrium equa-
tions from differentiation with respect to £, n, ¢ to the differentiation in

cartesian coordinates with respect to x, y, z, we get:

0 1 1 T
a—z' [(1 + e.t:c)azz + ('2'33:;1 - wz)azy + ('2"63:2 + wy)azz- +
o7 1 1 1
5; L(l + e:r::c)a'y:x: + ("z'e:cy - wz)o'yy + (56:2 + wy)ayz. +
o 1 1 ]
3, .(1 + €rz)02z + (Eezy —w; )0y + (56" +wy)o..l = 0 (3.68)
Jgri ' 1
EE_ [(Eezy + wz)azz + (1 + eyy)a:y + (',')'eyz - wx)a'.rz +
a1 1 T
a—y L( '2‘3::11 +w)oyr + (1 +eyy)oyy + (§eyz - wr)ayz_ +
27,1 1 1
52 (-2-e,y + w; )0z + (1 4+ eyy )02y + (Ee,,z —wg)oz| = 0 (3.69)
o7,1 1 - C] '
32 ( 58z = Wy)Ozz +.(§eyz +wz)ogy + (14 e,z)a,,- +
o r,1 1 1
5; I.('2—e:x:z - wy)ay:: + ('é'eyz + wz)ayy + (1 + ezz)a'yz- +
o1 1 T -
9z (Eezz —wy)o.z + (Eevz +wz)osy + (_1 +e::)0.:| = 0 (3.70)

3.2.4 Compatibility Equations

In the six strain equations (3.45-50) , only the three displacement unknowns
u, v, w are included. Let us consider that the strains are known and we need
to compute the displac:ement components. The equations may be regarded
as a system' .of partial differential equations for the determination of the dis-
placements u,v,w when the strain components €zz, €y, €22, €zy; €yzs and €,

are expressed as functions of x, y, z. Since there are six equations for three
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unknown functions, we cannot expect in general that these equations will
possess a solution if the strain components are arbitrarily prescribed. Thus,
there must be some conditions to be imposed on the strain c01;1ponents in
" order that these six equations will give a set of single-valued continuous
solutions for the three displa.cément components. The fact that the strain
components cannot be prescribed arbitrarily can be seen from the follow-
ing geometrical considerations: Imagine that an elastic body is subdivided
into a number of small cubic elements before deformation. Now, suppose
that each element is subjected to an arbitrary deformation. After the de-
formation, these elements become parallelepipeds, and it may happen that
it is impossible to arrange the parallelepipeds to form a continuous body,
the strain .components for each element must satisfy certain relations. The
determination of the six components of strain at each point is completely
satisfied by the three functions u, v, w defining the components of displace-
ment. If the elongations and shears are very small compared to unity, and

as a result of this simplification, we obtain the following six approximate

equations:
P, Ton Den _ Py, Sy y L SOy
_(a;;, ae,,.,)(ae;, _ 36,,,,) _ Bew (ae,y _ 65;,)_ a;;x (a(;;y ) ae;y)
O
—( 6y 36w)(3eu _aae:) 3 3;:: (a;;z _aeyy) 36yy(3eyz_35;z)
o B T (B By e -
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aey. 862_ aery _ Oez Oezp  O€y,

aezz aezz aezz a51:.7:

( B )( Oy ) - Oz ( 9z Oz )= Oz ( 8z  O: ) (3.73}
Pece }_ _(9_ 3e,y 3532 _ aey,) _ Oer Bem 1 08¢y, (aezy Oey: 86,;:) N
Oybz 28z Bz y gz’ =~ Oy Oz ‘7 Oz dz 8y
laezz (6e,z Oey. _ aexy) a _l_aez, (ae,,, Oty _ 6ey~) aeyy (6% 3 Je.» -
2 0z * Oy Oz 0z 2 0z * Oy 0z Oz Oz dy
O¢.. (66,,.,, _ ae,,) ‘ 521
Oy * Oz 0z (3.14)
0%y, 10 Oeu  Oeay _ Be,,) _ Oeyy Oeyy | 10, (8ey2 Oez:  Oegy
520: 35y Gz T 8: "By ~ oc 0z T2y 0c T oy 0z 7
1 8¢z; (&EW Otzs 3eyz) 10y, (aexy O¢y. ae,,.,) 36,2 (ae% 3 aeyy) _
2 Oy * Oz dy Oz 2 6y Oz Oy Ay 0z
Oeyp , O€, Oe¢ .
R ( ayy - %) (343)
0%, 3 1 i (6eu Oey, _ ae,y) _ O¢,. Oe., laen (36332 O¢zy _ Bey:) +
0z0y 20z Oy Oz z 0r 9y 2 0z Oy 0z Oz
laew (6eyz O¢ezy _ Otz ) - laeu (Beyz O€z: _ 8ezy) Be,, (86,, aez:) B
2 9z * Oz 0z Oy 2 0z * Oz Oy Oz Oz
aeyy aey, O¢;, -
- 3.76
- (3 5y ) (3.7 .)

3.2.5 Simplification for Small Rotations

If the angles of rotation are small compared to unity, then, the linear param-

eters e;; differ from the strain components only by quantities of the same

order as the squares of the angles of rotation. This allows us to simplify

the strain system (3.51-56) to:

€zz = €rz Tt % [+w§ + w:]
€y = €yt ';‘ [+w3 + “’3-]
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€ = ez,+%[+w§+w§] (3.79)
€zy = €zy — WyWy (3.80)
€zz = €zz — Wilg (3.81)
€y = €y — Wy (3.82)

and the equilibrium system of equations can be written as:

0

=[Oz — w202y + wyoz:] + By [Oyzr — w04y + wyoy:] + % (020 = we04y +wyo::] =0

Oz
(3.83)

o
£ W02z + Opy — WeOz:] + 5; [w:0yr + 0yy — weoy.] + 5 (We02z + 02y —wz0:] =0

(3.84)

3 [WyOoz — WOy — 022 + B_y'[w”a” — WyOyy — Oyz] + 3 [wyOzz — wWz0sy — 02.] =0

(3.83)

E If we rewrite the equations of eciuilibfium by taking the non-linear terms
to the right side\a.nd we negiect the rotation w, by considering that the
plate is rigid enough to undergo rotation about the z axis then we get the .
following equations of equilibrium. The notation used below stands for the

iterative solution deployed to solve the non-linear equations of thick plates.

First we solve the problem of small deflection then we start correcting the
force vector in the right hand side for the large deflection analysis. In any
iterative method the _térms with the subscript i+ 1 are devoted to the next
iteration v}ilere the terms with the subscript ¢ are devoted to the present

iteration. To ease our representation, the terms with the symbol o stands
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for the achieved iteration.

00, + 002y + 00,
oz Oy 0z
do., 080, Oo,.
Oz Ay 0z
0oz, 0oy, 0o,
Oz dy 0z

9
oz

3.3 Linear Analysis

i[woao]_*_ﬁ.[
bz =0 T gy 1Y

a (-] 6 0 .0 a 0 .0
~ %2 [wzau - 5; [wyayz] ~ 3 [wyazz]

| + 2 oot

. For the small deflection the equations of equilibrium can be derived easily

by just dropping. the the non-linear terms from the above or by considering

the right hand side of the equations equal to zero, so we get:

00z + 0oz, + 00,
Oz Oy 0z

aa',y aaw aa’yz
oz + Oy + 0z

603_-2 60,,, ao’zz '
+ 2 4

Oz Oy Oz

(3.89)
© (3.90)

(3.91)

3.3.1 Formulation of the elasticity problem

If we are interested in finding only the stress components, we may reduce

the system of equations to six equations with six unknown stress compo-

nents. Since the displacement components are not required, the compati-
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bility equations must be satisfied to ensure the existence of single valued

displacements. By using the notation [48], and [49]
0 =0+ 0y +0,, (3.92)

the first three strain stress relations are

€ = 21}-((1 ) O —v8) (3.93)
Cyy = %((1 +v)oy —vh) (3.94)
€ = %((1 + )0 — v8) (3.95)

Now if we take :
ey | 0%, %
0z? O0y? = Oylz
and deriving the equations (3.94),(3.95),(3.19) with respect to the differen-

tial equation (3.96) above we find

2 ‘a2 29 29 . .
(1+v) (gt’a%y__*_aa;z)_lj(a +6_) =2(1+v )aUy (3.97)

022 Oy?
Again, if we take

(3.96)

0%z + O%,. _ O%..

0z2 0z ~ 8z0z
and deriving the equations (3.93), (3.95), (3.20) with respect to the second
differential equation ( 3.98) we find

% %o 8% o%¢ | 8%,
+ A I L2 R — +— =201+ - zz .
(1+v) (.‘322 0z? ) ( ) (1+v) 0z0z (3.99)

022 = Oz?
Similarly, using

(3.98)

&err + ey _ O’exy
oy? 9z  0z0y

(3.100)
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and deriving the equations (3.93), (3.94), (3.18) with respect to the third
differential equation (3.100) we find :

(o) (L2 Do) (20, 00
v oy? Oz? Y\ 822 9y?

From the equilibrium system, we form three couple of equations; where each

2

) = Q(H”)% (3.101)

couple corresponds to a simplification of the above expressions respectively.

6g§z --F=-%=_r, (3.102)
Fu=-Fn - ZnoF, (3.103)
}ag:, = -65;” - ag;” ~ Fu (3.104)
Bg;z _ _6;: _ 6;52‘_ F. E (3.105)
S--G=-F=-p (3.106)
ag;y = -625” - a;:z ~ Fuy - (3.107)

Differentiating the first of these equations of each couple with respect to i
and the second with respect to j, and adding the equations of each differ-

entiated couple together. i.e. ,

60,-j . 8&,-,-
50;'  joi (3.108)
and then

60’,',' 60,-; _ 30’,'_,' .

9id; ' 9j0i 26i8j (3.109)

the first couple gives

d%*c,,  0%,, 0%, O (6032 + aa,y) _OF,, OF,

8ydz 922  Oy? 0Oz \ 0z ' dy 8z Oy

2 (3.110)
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using the 1* relation from equilibrium equations

dol, + OF;; _ 8 (080s + 00,
. 0z2? 8z -~ Oz \ Oz Oy
then
zazayz _ 0%0,; 0O%0yy 0%0,,  OF, OF, OF,.
Oy0z Oz? dy? 0z? oz Oy 0z
the second couple gives
282%2 _ _02024: _ 8%o,, 3 0 (O + doy. _ OF,, N OF;,
0z0z = 0z? 0z Oy \ Oz 0z 0z Oz
using the 2™ relation from equilibrium equation
Doy O0F _ 0 (86,; 8oy,
oy Oy  Gy\ Oz 0z
then
2620,2 _ _ 0% + &0y, 0%, OF,  OF, OF.
0z0z Oz? Oy? 0z* Oz Oy 0z
the third couple gives
2620':,, _ _8%0,; 0%y, 0 (80a + 80y,.\ OF OFy,
Ozdy 0z? oy? 9z \ 0z Oy Oz Oy
using the 3" relation from equilibrium equation
0%0,, A OF.. _ 3 0 (9., + 8oy,
0z2. 8z = 0z \ Oz Oy
then
o0 __O0r oy, 0w OF 0F,  OF.
Oxdy Oz? Oy? 0z? Oz dy 0z
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using the notation below to simplify the writing

2 8 o

Vi=sm+t3:t 32 (3.119)

substituting equation (3.118) in equation (3.101) and using the symbol ?

we find :

526 . 5% OF;. OF; OF..
o AN 29970\ _ gz Ulyy Pl
(1+v) (v 0 -0z 81:2) v (V 0 63:2) (1+v) ( oz dy 0= )
(3.120)

Two analogous equation can be obtained by substituting (3.116) in (3.99)
and (3.115) in (3.97) ' . -

2 2
(1+v) (V?G - Vzo‘w - g—yg) —-v (V20 - %€)= (1+v) (aFyy - OFzs - OF:.

dy? Oy Oz 0z
: (3.121)
and
9%*6 %6 ’ OF: OF, OF,
20 _ —2 _ i 29 Y7\ zz Tz _ yy
1+v) (v 0—yo.. azz) v (v 6 622) (1 +u)< £ 5" Oy )
(3.122)

adding together all the three equations (3.120), (3.121), (3.122) we find

\ OF, OF, OF:
_ 2 = — Tz vy zz
1-v)y°8 (1+V)(6:1: +,6y + az)

(3.123)

substituting this expression for 726 in (3.120), (3.121) and (3.122) gives

1 8% ~v [ OF, OF, OF. OF,
2 — zz yy 2z} zz
VO0zz + 1+ v ) = 1—o ( Oz + ay + Oz ) 2 oz (3.124)
2 S | Q"’_G _ ~v [(0F;  O0F,  OF.\ _0F,
Viouwt +v8y? 1-v \ Oz + 8y t 5 ) 2 Ay (3.125)
2 1 6% ~v (0F,  OF, OF.\ ,OF. 5
v a”+1+y 227 1-v\ Oz + Oy + 0z 2 0z (3.126)




In the same manner the remaining three .conditions (3.97), (3.99), (3.101)

can be transformed into equations of the following kinds,

o1 8% _ (3R, 0R,
Vot 1+voydz dy + 0z (3.127)
2 _1___6_22_ — anz an:: 9
Vo=t g +v0z0z 5z | o2 (3.128)

5% dF, OF,
2 - _ Tz vy 9
Vit 13 v 8z0y ( dy t o ) (3.129)

If there are no body forces or if the body forces are cbnstant, the (3.124),
(3.125), (3.126) equations and (3.127), (3.128), (3.129) equations become

86

(1+v)V? o+ 327 = 0 (3.130)
56 ‘
(1+v) _v2 oy + 5y = 0 (3.131)
9%
(1+v)Vio.+ 52 =0 (3.132)
0%6
(1+v) 2 oy + 3907 = 0 © (3.133)
0%
1+ V*0ut 5= =0 (3.134)
(1+v)V2o,.+ 2% 0 ‘ (3.135)
v* ' 9zdy

In addition to the equilibrium equation and the boundary conditions the
stress components in an isotropic body must satisfy the six conditions of
compatibility. Now the generalized Hook’s stress components (3.9-14), ex-

pressed in terms of strain components become,

Ozz = Ae + 2Ge (3.136)
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Oyy = Ae + 2Gey, (3.137)

Osr = de +2Ge,, (3.138)

Ozy = Gégy (3.139)

- oy = Gey, (3.140)

Oz = Gez:c (3141)

where, € = €z + €y + €22 , A = (1+V)V(+'~’v)’ G = Tlﬁ-—ﬁ , Substituting the

relation oz, Ozy, 0z, into the first equation of equilibrium (3.89), (3.90),

(3.91) we get

Oe O¢zr | Otzy O\ _
’\a—x+G(2 R ) =0 (3.142)

and if we substitute for the strain component the expressions (3.34) we find

that (3.141) can be written in the form
(/\+G)%+Gv2u=0 (3.143)

The other two equations can be transformed in a similar manner.

Thus the three equations of equilibrium, expressed in terms of displace-

ments are
Oe 2
(,\+G)£+Gv u=0 (3.144)
(,\+G)g—;+Gv2v=o ‘ (3.145)
(,\+G)g—:+Gv2w =0 (3.146)

The governing differential equation can be obtained by adding the three

equations of equilibrium together

o 8 8 . _ i
(/\+G){a—x,@, 5.0e TGV {yv,w} =0 (3.147)
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and by rearranging and simplifying :

2 ', 1 8 8 8 (8u dv duw\ _ |
v {u,'v,u}-i- ,)y{ax ¥ 62} 3.7:+(9y+62 =0  (3.148)

Now,we can extend the equations of equilibrium in terms of displacement

components to their explicit forms in terms of the derivatives in the case

where no body forces exist. The first equation after the extension gives

O%u 5%v 5w : o%u Fu? 5u
Pre) (5.1;2 dcdy axaz) ¢ (axz + 55t o ) =0 (3.149)

Similarly, the other two equations can be derived and the general system

of equations is transformed to the following.

0%u 0%y 8%u

o

(’\+“G)az2+Gay2+G +(A+G) =0
(3.150)

d*u 82 8% 3w

O+G) 5253 +G—(/\+2G)ﬂ+G +(A+G)a - =0

(3.151)
% S*w 8w

+ G5 +Ga - +(A+2G)———— 0

(3.152)

and in matrix form the system of equation of equilibrium can be represented
by :

vy v UW

vu vV VW

wU wv ww
The explanation of these notations will be shown at chapter IV. From the

matrix notations, it should be noted that if we only consider thin plate
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theory, only one element WW, is needed. This element WW takes care of
the vertical deflection w. In thin plate theory all the other terms in the ma-
trix may be neglected and their contributions are considered insignificant.
However, in thick plate theqry, all nine elements in the matrix are involved
and all their contributions must be considered in solving the problem. We
can see the increase in difficulty and complexity of the thick plate problem
from this matrix interpretation. If we note by N the number of nodes, the
dimension of the general matrix shown above is three times greater than
the dimension of the submatrice WW which is NxN. Thus, to improve the
convergence and the accuracy of the numerical technique, we need to use

more nodes thus resulting in very large systems of simultaneous equations.

~

3.4 Dimensionless Representation

To consider the non-dimensional representation we need to interprete the
equations of equilibrium for large analysis in terms of the displacements u,
v, w as was shown for the small deflection analysis. As mentioned above,
and by considering the iterative notation for the left hand side and the right
hand side we get:

(A +2G) g:,_f +Gg:j; +Gg:'j +(/\+G)%+(,\+G) a"’:;"z

w O%u 1 0u OBw ow Oul, %u O*w
e Y 509:2(5: T o) T %% T 5202 500: ~ B
&% +62_w)_1_(_811__8_w _G(Qy_+gz_u_)l(__62u ____62w) |
Oy0z 0Oy*’2 0z Oz 8z  Oy’2‘0ydz 0Oz0y

G(
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(“ +20) 32 z t A(a;az ai2gz)> %(% - %) -
((/\+9G)— -H(?E —)) 1(222 -::%) (3.153)
(/\+G)—82—u (/\+2G)622+Ga +(/\+G)a(9 =
aZ2 + af;‘z)h@”- “2y e i ie - T +
(6y2gz g;w)l(a_w_%)z_)+ G2 + ?ﬂ)%(az_z”aizgz) *
((A+°G)a z +’\(a:;z aizaz)) %(Z_Z - g% +
((,\ +2G)a +)‘(a ZZ)) ;(29%%0; -~ gi;;) (3.154
(A+G) % + (A + G) aa;gz +Gg;“2’ +.Ggy‘f + () +26) ‘?9—2;23 =
(0+260 8 e+ 550) 3G - 500 +
G(axay azz)l(a_w‘ - a—) - G(gg 3_0)3(6%25; - (—9%26%) -
GG + )y G — S+ GG + Pl Ze 2y,
<(/\+2G)8 2 T (aefay Ba;az)) ;(661: %Z B
((,\'-+ 2G)5— + /\(—a—1i + -?)) %(%zy— - 5%) +

62" 2u.1, 0u dw Ou.l, 8%u o%w
G(Bzaz 022)-2-(_—_)+G(a —)5(5-2_2_—673;)

Pw v 10w B, 0w Ol Pu v ..
G( -0y0z 822)5(5; - 5;) - G(5- By —)‘(5!/_3'; - 5;;) (3.155)
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If we consider a system of dimensionless coordinate with ¢, y, 1 where:

Q
4

T -
= av =Y -
V= hzi X=3 (3.157)
zZ -
W = 7{ ‘(,b = 7{ (3.108)
a - h -
then we get;
o O orU , oV oW
Y 2 hafiingdl VY Dl -2 Y . -2 =
(A + G)a¢2+nG6X2+m Ga¢2+n(,\+G)a¢ax+m (’\+G)6¢a¢
*w o*U 1,0U ow ow o8U. 1, 8*U o*wW
g * 5a50)2 50 ~ 36) " (o5 T 3320000 ~ B0
% ,0°W . 1 9U oW ov W .1, 8*U o*w
Cngas T 5x2 350 ~ 38 ~ N Gg t o 3" avay ~ "Baax)

LOW | BU @V \1,0U oW
<(”2G)m 707 5550 +n3x3¢)) 23y ~ 35"

: 2 2 X
((A +20)m2W 4 ,\(%g +n@’-)) L oUW © L (3.160)

£ ox) 2557 ~ 3659
U OV, &V ., BV i oW
n(/\+G)6¢ax+Ga¢2+n (/\+2G)5-X—2+m G'a—%ﬁ"‘i'nm (/\+G)axa¢—
G(a2w+ U L aw_a_v)+G(a_vK+_¢9_g_)1( FW &V -
962 * 940y ’2 " oy~ 0% 3¢ ' 99’2\ 040 000
& &PV LFW1 oW oV oV eW.1, W 8V

———— — —— e— —— — — 2 —
"axon T o 2"y T 3w TGy e 2V G T arae) T
SW . RU PV \1, W 8V
-2 — — e ——
((/\+2_G)m- 6¢2+/\(8¢3¢+nax6¢)) 2(n3x 6¢)+
ow  aU _a_z)) 1. oW &V

_2_ hadhll il —_—
<(A+2G)m a¢+’\(a¢+"ax 2("axa¢ 55

(3.161)
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o2U v o*w  , O'W
6¢31/)+n(/\+G)6x3¢+G3¢2 +n Gaxz

L 0U vV *W \1,6U oW

-1 2907V 2 1.ouv oW
.m ((/\+2G)m pe + A(nm 3¢3x+6¢3¢)) 2(3¢ 3¢)+
U 0V W )) 1, 8°U o*W

-1 20V ov L _ _
m ((A+2G)m ad’-i-/\(nm 6X+ 5% 2(6¢6¢ s )

m™1 [(A +’G)

+m'2(A+2G)5——

[t

.

e e
mc<n2§,ff + naf;’x%(%% - %%/) + mG(ng—Z + %%)%(n;:gw _ ”aa:al o

m=1G( FwW + QZJ_)_I_(_@E'_ ?ﬂ) + _IG(Q/_V_ + Q_U:)_]:(?_?E - oW
960y T 2’20  dg T ¢ T 99 ’2'09% _ 9400
W V.1 W 8V ndW V.1, &W

_1 - _
mGngae T a2y T B

) —m™G(

3.5 Boundary conditions

The differential equations of equilibrium which have been derived previously
for stresses and displaéements within the plate must also be such as to ac-
comodate tﬁe conditions of equilibrium with respect to prescribed forces or
displacements at the boundary. In thin plate theory the boundary condi-

tions need only be satisfied at the longitudinal and transverse dimensions
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8

but for thick plates,an additional dimension must be taken into account.
In other words, for thick plates there are three boundaries to satisfy. If we
consider that the origin of the plate at mid-plate, then the two boundary
surfaces should be at ¢ = £1/2 with respect to the non-dimensional
axis upward positive. In this thesis we are considering the case of static
deflection due to uniformiy distributed loads acting perpendicular to the
surface of the plate. For rectangular clamped and simply supported plates,

the top and bottom surfaces boundaries conditions are,

1
at: =%z, oz =0, Tyz =0 . 1022 = :t'q"

5 (3.163)

3]

then the system of equilibrium equations reduces itself to the system of

plane stress where,

002z ' 002y
= = .164
3z + By 0 (3.164)
O0ozy  Ooy,
—_— —_— == .165
5z + By 0 (3.165)

We know from the theory of thin plates that this system can be transformed
to the well known differential equation governing the small deflection of thin

plates in non-dimensional coordinates: viz.,

AL

2 OW | OW_gd
0ot 0¢%0x?

9xt Dh

+n (3.166)

For the large deflection:three equations form a general solution to the prob-
lem at the ‘boundary layers. These three equations are the result of a
combination between the governing equation with bending and stretching

plus the two equilibrium equations (3.160), (3.161). We represent the three

46




equations in terms of displacements in non-dimensional coordinates namely

U, Vv, W
FU , 21=v@U 1ty 8V oW FW  ,1-v@W,  1+v00 O
0¢? 2 Ox? 2  0ddx 9¢ ~ 9¢* 2  0x? 2 O\ 000\
. (3.167)
2OV 1=y @V 14y U 6W( (W 1=y PW, 14y O O
Ox? 2 O¢? 2 9¢0x Ox? 2 O¢? 2 Jo Jdody
(3.168)
BW ., W | W  gat oU 1OW, SW . oW
Fot T agio T o ~ o T 2\ T3l NG v
| av n? aW a?w oW
+ (ng= —(6 ))(n? v 5
AU L O awaW o°W
t gyt e T e " 3¢0x>
(3.169)

3.6 Clamped Plate

* For the clamped plate, the contouf of the plate is fully fixed and all the

displacements and rotations are equal to zero,

at : ¢=:!:l, U=V=W=0 wy =0 (3.170)
at: x=#4=, U=V=W=0 w,=0 (3.17)
at : Y= i%a T2z = i%) Ozz = 0, Oy: =0 (3172)
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3.7 Simply Supported Plate

In the case of simply supported plates the choice is more complex and the

boundary conditions considered here represent the case where the edges are

immovables:
at: =i U=V =W= M. =0 (3.173)
at: x=%=, U=V=W= M, =0 (3.174)
at: $p=%2,  on= :!:%, 0 =0,  0,,=0 (3.175)

48




Chapter 4

Formulation of the Solution .

4.1 Iterative Solution

In chapter III, the governing equations necessary for the analysis of thick
plates were presented, but solving these coupled nonlinear partial differen-
tial equations numerically may prove to be extremely difficult. The finite
difference technique is used here to transform the differential equations into
ordinary algebraic equations in terms of the displacements U,V, and W at
specified points. To solve the problem an iterative procedure is used and,
in order to perform tl_le numerical analysis efficiently in the programme,

the equilbrium éduations are arranged in such way so that the solutions are
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represented in matrix form:

FU | o0V 52U 52V 5oy
A4 9 202 Y -2~V =2 -
(A +26) 55 + Gz +m Ga¢2+n(A+G)a¢6 (\+G) 505 = RHS:
(4.1
U OV VGOV a?w
n(/\+G)a¢a +Gaz+ (A+2c;)62 mG g +nm T (A +G) 5 RHSY
(1.2
(A +G) &U | (A+G) &V _GEW  ,GOW . (A+26)W
m 080% " m ox0p Tmor TV mo T w3 ot ~ DHSZ
(4.3
Where; ' -.
62W U 16U oW oW oVl U _FW |
RESE =55 * 3500250 ~ 287 ™ Loy + 29)3 0089 ~ 27 )~
5V 32W 10U oW aw 1 82U oW
G T 5 25y " B8 G(azp 2("5x50 ~ "Bean) "

LOW QU 8V )1 aU gg
<(’\+2G)m a7 * 550y T oxe9)) 205y T 6~ |
LOW U OV N1 8T _ FW -
((,\+2G) 35+ Gg+n )) 555 ~ 5355 (4.4)
FW | &V 1 aW av 6W U1, FW 8V
RESY = 6(557 * 55592 a0 T 9 5g + 552" 5ax 8@81/))+
o 32W 1 aW av V aW 1 32W N4

_26W ’U_ BZV 1 B_W__Q‘ﬁ
LW OU oV o'W &V 5
((,\ +26)m T B+ A( 58 T )) 2"oxop " 597 )
-1 ,0°U . OV FW 18U 8w, -
RHSZ =m ((A + 26— + Mnm a + 51550 55y ~ Be )T
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' U v ew.\1 98U W
-1 22X 277 _ —_ —
m ((x\+2G)m aq,)-*—)\(nm 6x+3z/))>2(5¢01,/) pe )
QU BVl oW oV U 8V.1, oW oV
MG Gsax T o512 ("o " Bg) ~™CG(ng + T R
U 8V 1.0U oW oU " V.1 8U W
2 (= _ il R s _ _
m 5t "asax 35y T Bg) T mCng, +55) 2("5xap " "dedy

o*Vv 8*U W \N1, ow B8V
-1 /\ 2 27 7 2 - z N
m (( + 2G)(nm) " + AM(nm 560y + naxaw )) 2(n 5~ 0

ov ouU oW1 W oV

-1 /\ 2___ 2___ — — 2 —_
™ (( 26 mm e T s t By )2(” o " "axap)
oW 8U.1.6U 8w, _, . OW 8U.1,8U &W
5600 T 3572 5p ~ ) T ™ g T 550250 ~ agay)

o*wW V.1 oW 8V nédWw ovV.1 o'W
-1 - A W -1 A ZIN -
mCn g ey t a2 ") ™ o T 592" axaw

m™1G(

Satisfying the equilibrium equations and boundary conditions we write:

[A]{DIS} = {FOR} | (4.7)
Where:

{FOR} = {FOR} + v{RHS}

Before introducing the { RH S} vector the problem is reduced to small de-
flection and the vector {FOR} consists in representing the external forces
applied on the plate only, where the output {DIS} represent the linear
displacements and will be cosidered as the first guess into the iterativne

procedure. When the {R‘HS } vector is included, the displaéement vector

{DIS} becomeés {DISN} a nonlinear displacement vector and we resume:

A (FOR) - { {DIS} if {RHS}=0 @s)
{DISN} if {RHS}#0
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4.2 Finite difference method

The derivation of the equations of equilibrium and deformation in the anal-
ysis of plates leads to a number of partial differential equations in which
the unknowns are the internal forces and the deformations. The unknowns
occur in differential form by considering the equilibrium and deformation
of an infinitesimal plate element. The differential relations have in their
turn a well defined physical meaning. They permit the local study of forces
or deformations. The complete determination of these phenomena involves -
~ the integration of the equations.

In most cases, the solutions of differential or partial differential equations
cannot be obtained by means of elementary functions. This arises because,
in the most general case, when the radii of curvature of the middle surface
and the external loads are not given explicitly, the form of the differential
equation or partial differential equation is not known and the general solu-
tion cannot be obtained.

In general, solutions to the governing differential equations are difficult to
obtain and numerical computations must be resorted to. The approxima-
tions in numerical calculation méy be made small by suitable choice of the
initial scheme for the calculation. The basis of any method of numerical
computation lies in not employing infinitely small quantities, but in using
very small ﬁn"ﬂ}e quantities. For this operation however, the form of the
problem is modified.

In the first case, the analytical solution leads to a continuous expression for
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the unknowns at least within distinct intervals; in other words, having the
expression for an unknown as a function of the independent variables, we
can determine directly the value of this unknown at any point on the middle
surface. On the other hand, the numerical calculation leads to the deter-
mination of the values of the unknowns only at the points of a previously
established network. In Figure (4.1) we show how the network of ﬁodiﬁed
finite difference is assembled with respect to the origin at the mid-plate.
To make everything clear Figure (4.2) shows the three principal planes~ oX,
X%, ¥ ¢, which are the symmetrical planes of the plate. The same notation
is used to simplify the interpretation of the pa.rfial derivatives defining the
finite difference network within the plate.
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¢ |
Figure (4.1) Three dimensional finite difference network

e

¢ Figure (4.2) Three principal planes
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top layer

— three intermediate layers

bottom layer
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Figure(4.3) Horizontal partition showing layers of the plate
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Figure "(4.4) The finite difference mesh-size in the ¢x plane

55




While defining the dimensionless system of notations U, V, W, for the
partial derivatives in terms of finite difference equations, in the ¢, x and ¢
directions respectively, the plate is also divided in layers as shown in Figure
(4.3 ). The equations of equilibrium are divided into sub-matrices defining
the participation of each function in one principal direction. Here,

UU : represents the participation of the U function in the ¢ direction.

UV : represents the participation of the V function in the ¢ direction.
UW : represents the participation of the W function in the ¢ direction.
VU : represents the participation of the U function in the x direction.

VV : represents the participation of the V function in the x direction. - ‘
VW : represents the participation of the W function in the x direction.
WU : repres;ents the participation of the U function in the ¥ direction.
WYV : represents the participation of the V function in the ¥ direction.
WW : represents the participation of the W function in the v direction.
For the notation of our grid network, only a quarter of the plate is con- i
sidered due to the symmetry in the xy plane, while in the z direction the
advantage of the symmetry is not considered for the general use of the
program, in case we consider subsequently a plate with variable thickness.
The increment in the notation Figure (4.8) is considered in a manner to
simplify the nota.ti‘on. For example, in the ¢ direction the increment is
always unity, in the x direction the increment is equal to the term IJ and
in the ¥ direction we have in the plane ¢ the term IK, in the plane xv
the term JK..‘These two terms IK, JK are edua.l in the case of the plate
with constant thickness.

As it was described in chapter III the top and bottom layers are determined
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by equation governing thin plate theory. The diagram in Figure (4.7) shows
the development of this equation and it can be employed at the boundary.
As it is known for the boundary conditions of clamped plates, points are
added beyond the boundary limit similar to the point inside the plate af-
fected with a plus sign and with a minus sign for the simply supported

plate, see Figures (4.5) and (4.6).

w(i —1,j) = :\i,j
-—lL'(Z+1aJ) m: (+1 )
wl i
A A ‘

A S ¢
i f I

Figure (4.5) Simply Supported Edge

Figure (4.6) Fixed Edge
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Figuré,.(4.7) General Finite Difference Scheme for Thin Plate
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Figure .(4.8) Clamped.Edge Finite Difference Scheme
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Figure (4.10) Three Dimensional Finite Difference Representation
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For the general case we represent the partial derivatives determining the

equilibrium equations by the following:

U
d¢?

oU
o

(A +2G)

o

8?V
(A +&)z557
8*W
EIE
82U
30X

2

&V

(A+G)

(A+G)

%
(/\ + 2G)'a?
v
oy?
o*w
Ox 0y
8*U
(A + G)_6q53¢
o*v
Ox oy

2

Ga w

G

(A+G)

(A+G)

a¢2 .4

o*w
9x?

8¢

= (W - 1J)=2W(I) + W(I + I7)]

UI-1)-20)+UI + 1)](’\ ':22G)
¢
U =10 - 2U) +U(I+1 J)]%

(VT = IK) = 2U(1) + UL + IK) |57
i

A+ G)
Aoy

(A+G)
AoAy

V()= VI +1) = V(I + 1)+ V(I + IJ +1)]

W(I) - W(I +1) =W +IK)+ W(I +IK +1)]

V(D) -U(+1) = U(I+ 1)+ U+ 1] + 1)](AT;*AG—)

U(I-1)-20(0)+ U+ 1)]/\22
¢

V(I = IJ)—2V(I)+ V(I + IJ)](—*—J;—fg—)

V(I = IK) - 2V(I) + V(I + IK)]%
¥

(A+G)
Acho

W) -WI+IJ)-W{I+JK)+ W(I+IJ+ JK)]

(A+G)
AgAy

(A+G)
’\x’\tb

UI)-U(I+1)-UI+IK)+ U +IK +1)]
V) - VI +1J)- V(I +JK)+ V(I + IJ + JK)]

W(I - 1) = 2W() + W(I + Dlyr
[

X
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o'W
2
(A +2G) 7

(A +2G)
XY

(W(I-IK)-2WI)+ W + IK))

For the points on the y axis

oU

(A +26) 55

U
Ox?
2
(A +G)-£g;
(\ + G)%
(A + G)aa(;—au;<
2
65
2
( +2G)ZTI:

*V

“op

FRW
A+ G

RU
A+ Gl
2V,
Ox oy
FPW
0¢?

(A+G)

G

(A +2G)

[2U(I — 1) - 2U(I)] v

[U(I = 17) - 2U(I) + U(I + IJ)]%

[U(I - IK) —2U(I) + U(I + IK)]%
_ ¥

A+ G)
AéAx
(A+G)
AgAy

V) -V(I=1)= VI +IT)+ V(I +1J - 1)]

[W(I) -~ W(I - 1) - W(I+ IK)+ W(I + IK — 1)]

U -UI-1)=U(I + 1))+ U +1J - 1)](1:—;;)

V(I -1)- 2V(I-)]%
¢ . .
V(I —IJ)=2V(D)+V(I+1 J)](A T\zzc;)

V(I -JK)-2V(I) +V(f+ JK)])‘E2
_ v

(A+G)

W) = W(I +17) = W(I + TK) + W(I + 17 + TK) "5

‘[U(I.)—U(I—l)—U(I+IK)+U(I+[K_ 1)](’\;@

Apry
A+ G)
AxAw

V()= V(I +1]) - V(I +JK)+ V(I + 1] + JK))
G

= WU -1) - 2W(I)]—

A%
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8w
ox?

W
oY?

(A +2G)

For the points on the ¢ axis

82U
342
82U
ax?
82U
ayp?
62
960
- W
(A + G505z
82U
(A + G505
%
8
%
a 2
2V
8y
FW
dx0%

(A +26) 2=

G

A+ G)z—

G

(,\+2G’)

G

(A+G)

U .

(,\+G)a¢a¢
%
(/\+G)a 5%

(W —1J) - 2W(I) + W(I + IJ)]%

[W(I —IK) —2w(I) +W(I+m)]( -:‘ZG)
[U(I-1)—2U(I)+ U + 1)](A_+_2i)

[U(I-1J) - 2U(I)]/\—§

[U(I - IK)-20(D) + U(I-+ IK)]E

V) - V(I+ 1) -V - IJ) +VI-IT+ 1)](z\/\+/\G)
W) -W({I+1)-W(I +IK)+ W(I +IK +1)] (AA+A$?)
U -UIT+1)-UI-I7)+U(I - IJ + 1)](AA +/\G).
VI -1)-2V(D)+V(I+ 1)]73

V(I — 1) - 2v(1) & ’/f\;G)

[V(I-JK)-2V(I) + V(f + JK)]E2
(W(I)-W(I-1J) - U(I'+ JK) LU -1+ JK)](A;A?
U -UI+1)-UI+ IK) +U(I+1K + 1)](/\A+A¢G)
V()= VI -1J) = V(I +IK)+ V(I - 1] + JK)](’\T:X%)-
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3w
9¢?
W
dx?
a*w
9y?

G

(A +2G)

= [W{I-1)—2WI)+W( + 1)1%
@
= W -1J)-2W(I )]/\g2

= [W({I - IK)-2W(I)+ W + IK)] (A + 2G)

For the central point

(A + 2G)22; = [UI-1)- oU(I)](’\_+2G_)
8
57 = [2UI-17)- 20'(1)]A—2
Gg_;_[f = [U(I-IK)- 2U(I) +U(I + IK)]E
O+ G)ame = VD=V -1 -V(I- 1)+ V- 17 - 5EE)
(A + G);:(,w = W) =W -1) - W(I+IK)+ W(I+IK - 1)](1:5)
(A+G) ;;gx = W@ -UI-1)~UI~ 1))+ U~ 1] ~1) (/\,\:—AXG)
*V | G
Com = RVU-D-2VDIg |
(+205% = v - 1) -2y A2
A , G
| Gz = WUI-IK)-2V()+V(I+ IK-)],\—?ﬁ
A+ G)éa’;’a%’ = W) -W{I - 1J)-U(I +JK)+ U - IJ + JK)]—(/E\_':\C’;)
(A + G)ai:—g;j) = UI)-UI-1)-UI+IK)+UI+ IK. 1)](§+Af)
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2
eV V()= V(I ~1J) = V(I + JE) + V(I ~ 1] + JE)| 2t )
ENER) | W

IW_ [PW(I-1) - 2W(.r)]§

8¢ z
G%Zg = [2W(I—IJ)—2W(I)]§2
(A + G)CZZZ = (W - IK)—2W(I)+W([+IK)](’\‘*‘2G)

For the points on the top and bottom layers, the system of the equilibrium

equations expressed in terms of the partial derivatives yields :

E o ,. 0 U E v
1— 02 §g2 +n G 2(1 - v) 3456)( - TRHSX (4.9)
E 8 62V , E-0*V

"i-wosax TCag TP TG

Where the right hand sides TRHSX and TRHSY are equal:

= TRHSY (4.10)

B E OW®#W , E 0W o*W oW W
TRHESX = -1—5 96 0¢* " 2(1-v) dx 9g0x Ga¢ dx?
~ : (4.11)
E OW W E oW o'W oW W
— —n3 - _ —
TRESY = —n o 5 ox® ~ "3 —7) 66 90x ~ "C oy 94
. » (4.12)

The above systefn of equations with three unknowns combined with the
following principal differential equation governing the lateral displacement
create a determined ,-sys;tem of three equations (4.9), (4.10), (4.13) with
~ three unknowns. ‘

o'W , O'W OW qat

— 2n = .
o4 +2 0¢26x +n Bt Dh+TRHSZ (4.13)
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TRHSZ =

6 1 aW . aV n? 1/ ow GQW'
o 2
V
[aU u(av)2+ g_v+n_(aw - aavzf+
U OV OWOW oW |
- (1- 1/)[ a¢ +n 56 By aq)ax]) (4.14)

A general point on the boundary layer will be defined by the expressions

below:
(E_,U
1—p2/ 9¢?

( E )62V
2(1 — 1)’ 8y
(22U
2(1 — )’ 5Oy
: orv

Coe
(—E_ E )62V
1— 02’ 9x?

= (Ul -1)-20(I)+U(I +1))1z=
= [U(I-1J)-
= [V(I)-

= [U(I) -

= VI -1J)-

(l—u2 )

2U(I) + U + IJ)]—

VI +1) = VI +1J)+ V(I +IJ +1)]28222 (2“'"’)

(m .,))

U(I+1)——U(I+IJ)+U(I+IJ+1)] S

= [VI-1)-2V()+ V(I + 1)]—G,_,—

2v(1) + V(1 + 1)) T2 e )

For the case when the point is on the y axis

E (68U
()55
o*Uu

Ox?

( E )82V
2(1 - )" 9¢0x
( E )62U
2(1'— v} 9¢0x

= [2UW - 1) U (1)) =22
= [U({I-1J)

= V(-

(l_yz)

—2U(I) + U + IJ)]%‘
_£
)] (2(1-11))

VI =)= VI + 1)+ VI +1J - D5 S

= [U) - U(I“1)"U(I+IJ)+U(I+IJ_1)](2(1 w)
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o*v G
Coq = RVU-1-2vDly
_E v . (Z=)
(1 Vz)a—xg- = VI -IJ)=2V({I)+ V(I + U)]T
and when the point is on the x axis
E 8*U _ | (1-512
(555 = WUE-H-20D+UI+ S
o*U G
G o7 = [2U(I - IJ) — 2U(I)]E.
2V ()
Ga—)agay = VWD -VU+1)- V(I—'IJ) VI -1+ DI
E U | ' (Eubi_u))
(2(1 — V))6¢6x = U -UI+1)-U(I-I)+U(I -IJ + 1)]_AW
8V . G
Coer = WU=D=2V(D)+V(I+1)l5
E &V _ | i)
(1= Aam = RVU-1))- 2V(I)]T
and for the central point
E U (£:)
T = UU-1)- 2U(I)]_/\3__
2 G
Gg—XUz- = [2Lf(I—IJ)—2U(I)]E
E 82V (i)

E
(2(1—u))3¢ax = [V(I)—V(I-—l)—V(I_IJ)+V(I_IJ_1)] /\(:,:\:

Ga—8s0x = (D) =0T~ 1)~ VI = L)+ V(I - 1] = D55
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v G

Ga—&- = 2V(I-1)- QV(I)]E
E &V £,
(Egs = vu-19)- 2w

Now after describing the four cases common for all plates we now attempt
to determine the particular points near the boundary. The application is

limited to two cases, clamped and simply supported.

4.3 Simply supported plate

If the palte has ideal simply supported edges, it must be free to move along
the supported edges in the plane of the plate, that is, the shearing stress
along the edges in the plane of the plate is zero.

4.4 Clamped plate

For the clamped plate and simply supported plate with immovable edges all

the components U, V, and W on the boundary are equal to zero, therefore
the points near the boundary their backward finite difference components

are equal to zero from the boundary conditions.
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Figure(4.12) Simply Supported Plate
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4.4.1

Intermediate surfaces

For the corner point,

62U
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Ox?
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“op
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o*w
0Oy
oU
9¢0x
oV
Cow
oV
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“op

o*wW
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U
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oV
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o*w
Ox?
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[-2U (D) + U(T + IJ)])%

[U(I - IK) - 2U(I) + Ul + IK)]/\%
W

(A+G)
Aoy

A+ G)

AsAy

A+ G)
As Ay

V) - VI +1) = VI + IJ) + V(I + IJ +1)]

[(W(I)— W(I+ 1)—-W(I+IK)+W(I+IK+1 A+ G)

U -UI+1) - U +1]) + U +1J + 1)]

[-2U(D) + U+ 1)]55
¢

(A+2G)

(2V (D) + V(I + 1)

V(I - IK) —2V({I) + V(I + IK)]%
¥

A+ G)

(W(I) - W(I +17) - e

W+ JK) + W(I +IJ + JK)]

A+ G)
AoAy
(A +G)
/\ /\w
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V(L) -V +1J) = V(I + JEK) + V(I + IJ + JK)]Fo =21
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v
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’ 2
(A+ 2G)a w

oy

W - IK)-2W(I)+W( + IK )](—/\%G)
4

For points parallel to ¢ axis,

o*U
+2G)——

gw _ [W(I = 1) —2W(I) + W + 1)~

U 1) —20(1) + U1 +1)) Q26 *A'fG)
¢
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W
[U(I-1) - 20(I) + U(I + 1)]5"—2

¢
[—2V(D) + V(I + IJ)](—'\—-EZE-@-
V(I - IK) - 2V(I) + V(I + U{)]Ag2
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G 3
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(A +26) 55

= [W(I - IK)-2W(I)+ W + IK)]

[—2W(I) + W(I + If)]%
¥

(A +2G)
AL

For points parallel to the ¢ axis and on the yx axis,
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(A + G)—aww
A%
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AéAx
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(A +.G)
AoAy
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For the points parallel to the y axis
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VI +17)=V({I + JK)+ V(I + 1] + JEK)]
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82
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(A +2G)

[—2W(I) + W(I + 1)]
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[W(I - 1J) - 2W(I) + W(I + JJ)]% |

= [W(I-IK)-2WI)+W{ +IK ](A+ 2G)

For a point parallel to x axis and on the ¢ axis,

82U
(A +26) 557

—2v() + v+ 2% ~G)

[2U(I - 17) - 2U(I)]—2

[U(I - IK)—QU(I)+U(I+IK)]S
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W) - W +1)—W({I +IK)+W({ + IK + 1)]"(,;%,\5)

[U(I) - UI+1) = U - 1)+ U(I - IJ+1)](’\+G)

[-2V(D)+ V(I + 1)]:\?;
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o*vV
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*w
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o*wW
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(V(I) = V(I = 17) = V(I + IK) + V(I = 1] + JE)| 2
[~2W (D) + WL+ 1)]55
@
2W(I - 17) - 2W(I)]/\£2
v

W(I - IK) - 2W(I) + W(I + II’)](’\_+:£).

4.4.2 Boundary surfaces

For the corner point,

(22
1—v2’ 542
o*U

Ox?

( E ) %
2(1 —v)’ 8¢0x
( E ) o*U
2(1 —v) 0¢0x
v
o

1 —v2/ 9y?

(

= [- 2U(I)+U(I+1)](1 2

= V) =VUI+1) VI +IJ)+ V(I +IJ+1)]

= [UI)-UI+1)-U(+ 1))+ U+ 1J + 1)) 552

= [= 2V(I)+V(I+IJ)](‘ =

= [—2U(I>+U(I+IJ)1—A7

(sy)
Ao
(2(1—11))
AsAy

= VD + VU + DI

)
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For points parallel to the ¢ axis,

E 00U
( -2 ¥ ' 09

( E )62V
2(1 — v)’ Bdyx
( E )32U
2(1 —v)’ 840y
o*V

‘o5

E 0*V
S

(=)

(I =1) = 2U(D) + U + D]
L]

(—2U(I) + U(I + ey

V() - V(I+1)—V(I+IJ)+V(I+IJ+1)](2(1 D)

Ao Ay

UH)-UI+1)-UI+IJ)+U(I+ []+1)](2(1 )

V(I-1)=2V(D)+ V(I + 1)]-AG7
é

[—2V(D)+ VI + IJ)](I-"’)

For points parallel to the ¢ axis and on the x axis,

E_ o
1—v27 942
U

“o

( E ) v
2(1 - v)’ 0¢0x
( E ) &*U
2(1 - v)’ 040y
v

G6¢2

(—E 2V
1— 12/ 0x2

QU -1)- 2[/’(1)](1 )

- [~2U(D) + UL+ IJ)]/\—Z
V()= VI =1) = VI + 1)+ V(I + 1T -1

U -UI-1)-UI+IJ)+U(I+1J -1

V(I -1) - 2V(I)1E

[ 2V(I) + V(I + IJ)]-1== ( 1 "’)
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For points parallel to the x axis,

E )aw
— 2’ §¢?
o*U
o

( E )82V
2(1 — v)  040x
(E )62U
2(1 —v) 0¢0x
A%

Coe

(—Z )éfl’_
1—v2" 0x?

(3

[-2U(I) +U(I + 1)](1 g2

[U(I-17)=2U)+ U + IJ)]E

V() -V(I+1)- (I+IJ)+V(I+IJ+1)](i\‘;:\” |

WDH-v+1)- (I+U)+U(I+IJ+1)](2“ -)

Ashy
[-2V(D) + V(I + D5
é

V{I-1J)- 2V(I)+V(I+IJ)](1—u2)

For the point parallel to the x axis and on the ¢ axis,

E 6%U
( —v? ) 547 o¢?

E oV
(=) 50%
E o*U
(2(1 —,V))3¢3x
v

G—-

0¢?
E &V
Syl

(-2U(1) +U(I+1)](l-"’)

RU(I - 1J) - 2U(I)]/\—2
[V(f)—V(IH)— V(I -1J)+ V(I - IJ+1)](2(1 u>)
) - U(I+1)—U(I—IJ)+U(I-IJ+1)](_2A<:_-A;:)
[~2v(I) +V(I;{-1)]-G:

V(I -1J)- 2V(I)](1-"’)
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Table 4.1, Expressions Used in Left Hand Side Vectors

Symbole | Partial Finite Difference Representation
DL - | W, [W(I+1,1)-W(I-1,1)]/2 A4
D2 W 46 [W(I+1,1)+2W(I,1)-W(I-1,1)] /A g2
D3 W [W(I+13,1)-W(I-1J,1))/2 A,
D4 W si (W(I+1+13,1)-W(I+1-11,1)-W(I- 1413, 1)+ W(I-1+17,1)] /4 Ao Ay
D5 | W, (W(I+13,1)-W(L1)+W(I-11,1)]/ Ay
D6 Waw | [WIHITHIK,)-W(IHI-TK,1)-W(L-IT+IK, D)+ W(-1I-JK, 1))/ 4 A Ay
D7 W s (W(I+1+1K,1)-W(I+1-IK,1)-W(I-1+IK,1)+ W(I-1-IK,1)]/ 4 A s )y
D8 Us [UI+1,1)-U(I-1,1))/ 2 X
D9 Vy V(I+13,1)-V(I-13,1)]/2 Ay
D12 Uy (U(I+IK,1)-U(-IK,1)]/2 Ay
Di3 Uy [U(I+14IK,1)-U(I+1-IK,1)-U(I- 141K, 1)+ U(I-1-IK)]/ 4 A Ay
‘D14 Uge | [UI+D+IK,1)-U(I4+1I-IK,1)-U(E-13+IK, 1)+ U(I-1I-TK, 1))/ 4 A Ay
D15 U gy [UI+IK,1)-U(I, 1)+ U(-IK, 1)] /Xy
D16 Vo [V(I+IK,1)-V(I-TK,1))/2 Ay
D17 Vew | [VO+II4+IK,D)-VI+T-JK,1)-V(-IT+IK, D)+ V(-U-TK, 1]/ 4 A Ay
D18 Vew V(I+1+1K,1)-V(I+1-IK,1)-V(I-1+1K,1)+V (- 1-1K, 1)}/ 4 Ae )y
D19 Vu [VI+IK,1)-V(I,1)+ V(I-IK,1)]/Ays
D20 U, [U(14+13,1)-U(I-13,1)]/2 A«
D21 Ve [V(I+1,1)-V(I-1,1))/2 24
D22 Wy [W(I+IK,1)-W(I-1K,1)]/2 Ay
D23 Uss [U(I+1,1)-2U(L,1)+U(I-1,1)]/ Aga
D24 Vix V(I+13,1)-2V(1,1)+V(I-11,1)]/Aya
D25 Wy (W(I+IK, 1)-2W (L, 1)+ W(I-IK,1)] /A2
D26 U sx [U(I4+1413,1)-U(I4+1-13,1)-U(L- 1413, 1)+ U(I-1417,1)] /4 A A
D27 Viex [VI+14+13,1)-V(I+1-13,1)- V(- 1413, 1)+ V(I-1+17,1)]/4 e D
D28 Usex [UI+13,1)-2U0(1, 1)+ U(I-13,1)]/Ays
D29 Vs [V(I+13,1)-2V(L,1)+V(I-13,1)] /A g3
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Chapter 5

Mathematical Solutions | |

5.1 General

Solving a nonlinear system of equations resulting from nonlinear mechanics
analysis is oten a difficult task. This chapter will be devoted to the applied
mathematics and numerical computations. While there are few standard
techniques to solve such problem, four new methods will be described, two
of them are iterative solutions and two others direct solutions. These new
methods are specially programmed to solve simultaneous equations, using
a new a.pproach.l The aﬁproach of the methods differs from the previous
iteratives and :iirect solutions generally available in the technical literature.
For the iterative methods the accuracy depends on the nature of the sys-

tem of equations, and the initial guess. The iterative methods, in general,
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invol'v-'eé less computation than the direct methods. However, the iterative
methods are much less efficient when the diagonal elements of the matrix
are small in comparison with other nonzero elements of the matrix. When
such situations arise, some corrections or transformations to the original
system in most cases will correct this deficiency and the iterative method
will still yield converging solutions instead of diverging solutions. For the

direct methods the original system does not need previous transformations.

5.2 First Iterative Method

Any system of simultaneous equations can be expressed in the matrix form
by:
[4]{X} = (B} (5.1

where:

A: is a square matrix.

X: is an unknown vector.

B: is a known vector.

Before we start our first iteration a simple transformation is needed. This
transformation will make the sum of all row elements equal to unity. To
make this transformation possible we have to divide elements in each row
by the sum of the elements in that row of the original matrix. If we con-

sider a;; as the elements of the original matrix and a;;j the elements of the
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transformed matrix we can write:
a,-j
n
B 7=1 aij
n
where, T=1@i; #0
If the sum of one row is zero we add to this row another row where the sum
is not zero. The transformed force vector will be:

[ -
v E;:l aij

Once this transformation is performed, the iterative procedure proceeds

(5.3)

with the first initial guess. Part of this new iterative technique is the -
choice of the first guess. For the first guess we take z; = b;. To clarify
this choice, we develop below the main idea vg'hy.we use the transformation
before starting the iteration.

'The transformation described before is equal to the normalization for the
diagonal matrix, and the vector force transformed is the solution for the

system. To explain these two rules, let us consider again a 3 by 3 system.

ai1 a2 Qi3 Iy by
G21 G272 a3 I; | = by
Q31 4asz2 dasz T3 b3

The transformed matrix is:

> -

a1 @12 aj3 T by
Gz1 Qg2 da3 T2 | = | b
G31 d3z2 Qa3 z3 b3
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As we know 3°7_, @;; = 1.
If the original system can be put in the diagonal form, then after normal-

ization it will look like:

100 Iy C1
010 Zq = Ca
0 01 T3 C3

Then our first guess is the ¢ vector, the direct solution. For the general

case our guess system is:

Z?:l al} 0 . 0 1z b1
0 Z?:l Gzj 0 2 | =| b,
0 0 Z?=1 aaj T3 53

Because the sum is equal to unity, the x vector will be equal to the b vector.
Then our initial guess vector will be in general equal to the right side vector.

Using this as the initial iteration the first calculated vector is:
418} = (8') (5.4)

and the next vector:

z2 (by — b})/an z}
23 | =| (b2 —b})/Gz | + | 7}

z3 (Bs — b3)/ass z}
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In general we write;

mfﬂ (1_71 - bf)/au zf
$§+1 = (1_72 —_ bé)/agg + :Eg
z5t (bs — b%)/@as z§

Where the condensed form gives;

5
! = (6= b) +zf (5.5)

- 1
agg

If we proceed with another iteration we will get the vector b¥*1. At this

.stage we check the mean value of the two last b. vectors with the b vector

which is : \ : .
b+l gk _ k+1 k
TP o= = A (5.6)

Because we do not know the values of the X vector, the B vector will serve
as our guideline to reach the required accuracy. Accuracy using iterative
solution is specified and if we limit the accuracy to e = 0.0001 and once this
limit is reached the computation stops at that level. In structural problems
matrices generally have the following characteristics:

1- In general structural matrices have predominating values at the principal
diagonal, a property will favours the application of the iterative method.
2- The accuracy required,. is not of high order, the maximum is of an order

of 10~* which.is suitable for any iterative method.
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5.3 Second Iterative Method

This method consists of transforming the original system to another system

like in the first iterative method. The difference between the two methods

will be evident once the following steps are explained.

Let us consider the transformation of the 3 by 3 matrix similar to the first

iteration method.

ann diz aia T b1
a1 42 Gz T2 | = | b
G31 Qa2 dm z3 bs

As we know 7, G;; = 1.

From this relation, the first iterative vector to satisfy the first equation will

be z, = z3 = z3 = b, and the first row will be

3
51 Z&lj = bl

i=1

and for the second equation, for i=2,

and the difference is;

the corresponding z; (i.e ¢ = 2) then,

85

(5.7)

(5.8)

(5.9)

Thus, we need to correct the previous z}! vector by the amount of ?—2522 to




:1:1 = bl
=5 - g2
.’1,':152 = b1
Now if we apply this modified z}2 to the second equation, this latter one

will satisfy it exactly.

We pass to the third equation i = 3

- Ab -
G31 + @32(b, — —&—f) + G33b; # b3
2 o

(5.10)
(@31 + @32 + 033)61 - 032 # b3 (5.11)
Rewriting eéua.tion (5.11) gives:
by "532% # bs (5.12)
the difference Ab; will be :
Abs = (b — az A:h ~ b (5.13)

To correct the previous vector z}? in order to satisfy the third equation, we

modify it as shown below by adding to the corresponding z1? the appropn-
ate change;

1:{3 = bl

= Abg
12 bl a2z

=b — &k

3]
w

3

As we finish the first iteration, we go back again to the first equation
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&

rep.ea.ting the same procedure starting with the last vector.

The notation z¥™ needs some clarification,

1: defines the position of the unknown.

k: defines the number of iterations.

m: defines the modified vector inside the k** iteration.

The difference between the two iterative methods is clear. In the first
method we correct the previous vector, once we have completed all the
iterations. In the second method the previous vector is changed internally,
when passing from the i** equation to (i + 1)** equation by keeping the

G+ 1)tk equatioh satisfied.

5.4 First Direct Method

This direct method transforms the original matrix to a lower tria.ngu:lar'
matrix and solve the system directly by forward substitution. To trans-
form the original matrix we need to make all the upper triangular elements
equal to zero. To explain the new procedure, let us take a system of a 3 by

3 matrix and proceed with direct method of eliminations.

a; a2 a3 I by
a2y Q22 a3 z, | = | b
a3y asz ass T3 b3

To apply this technique we have to start from the last column, and begin
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the elimination of the elements. For this we need to create a vector V in
such way that it will not affect the previous elimination.

To proceed with the elimination we start with the element a13;

V = {‘Ul,.vz,v;;} (514)

where, v, = —52-'%931, and a3 # 0, and v, = v3 = 1.

Multiplying the system by the vector V.

{V}HA] = {V}(B] (5.15)
{Vi=b (5.16)
and the system becomes,
(_in 612 0 T 51
Q21 G2 Qa3 T | = | b
as Gz ass T3 b
To eliminate a,3
V = {v1,v3,v3} (6.17)
where, vz = —22, and a3 # 0, and v; = v3 =1.

Again, multiplying the new system by the vector V gives.

G G O T, b
G2y aGz O zo | = | by
G31 az; 4ass T3 bs
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To eliminate a,,
V= {01,02,03} (518)
where, vy = —32,and @;#0,and v =1, v3=0.

Multiplying the new system by the vector V gives.

au 0 0 Ty bl
dy; @z O z2 | = | by
az1 a4z ass T3 bs

Once we end with this system, its solution is already known starting with
the first row, and forward substitution will determine all the unknowns.

It should be noted that during the elimination, the elments forming the
V vector should follow certain rules. To eliminate the elements above any
diagonal element a;; in the matrix, the elements forming the V vector from
the position i+1 to n should be all equal to zero, whereas all rema.ini.ng.
terms are equal to one except the element corresi:onding to the position we
are searching to make it zero. The element corresponding to the position
we are searching to make it zero is equal to the minus sum of all column
elements of the diagonal term excluding the corresponding orie, divided by
the corresponding element.

For example if we have a 5 by 5 system and we are searching to make the
element of the fourth column a3, equal to zero, the elements of the V vector

will be equal to:

,{V}={1 1 —{antoscta) 4 0}

a34
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5.5 Second Direct Method

This method consists of solving a system of equations using a new tech-
nique. The procedure is better described as the technique of change of
variables. By changing the variables from x to y results in a diagonal sys-
tem in terms of y. The solution of this system in entails back substitution in
the transformed system to solve for x. Back substitution would ultimately
yield the inverted matrix of the system. To illustrate the validity of the
method and the various steps required, the following 3 by 3 matrix is taken

as an example:

a;; G122 a3 LTy |- by
az1 G2z a3 z2 | = | b
G31 4asz2 ass z3 b3

Starting with the first equation since we want all the elements equal to zero

except the diagonal term, we put:

aiz a3 -
1 =Y — —Ty— —I3 ('3-19)
an an

and by making use of the first equation we will get:
anys = bl (520)
Let us move to the second equation and substitute the value of z;.
a2 a3

an(y1 — ——22 — ——T3) + a2222 + az3zy ' (5.21)
an an .
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After collecting terms it becomes:

a a N
any: + (—a—12 + az)z2 + (_aﬁ + as)z3 (5.22)
1 1

If we want to change the variable and have all the terms zero except the

diagonal term, then:

asn (=22 4 aq3)
Tp=—m————y + Yy — —L g 5.23
2 (_ﬁ_:f n 022)y1 Y2 (_Zﬁf T+ ax) 3 ( )
If we replace the second equation we will get;
a2
(—— tan)y:=b (5.24)
an '

Proceeding to the third equation, we replace the value of z; and then the

value of 332: Once all the calculations are finished we find:
G31Y1 + G32Y2 + G33T3 - (5.25)
To have all the terms zero except the diagonal term we‘ put:
T3 = —:—sayl - ;—;yz +¥3 (5.26)

If we replace in the third equation we get:

dasys = bs (5.27)
where :
- (as1a12 — agz)as’
ds; = aaz; + (5.28)
, —ajz + azan
- Q32 — A31412
O3y = ———————n (5.29)
a
B — 301012 @32 323011 — G13 + az1@13 + G33d11 - (5.30)
33 = .
an a11Q22 — Q12 an
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- Now we have the first system:;

aniy 0 0 b,
0 (—iﬁ + a)y2 0 = | by
0 0 @33y b3

And the second system is:

T n C12T2 C13Z3
2 | = | canr Y2 C23T3
T3 Ca1Y1  C32Y2 Y3

where the ¢ terrﬁs in the second system correspond to the constants of the
equations déﬁning the three equation for z;, z3, T3. From the first system we
solve for y and then we back substitute in the second system to determine
the x vector. We can remark now that the second system is in terms of x
and y. Now we pass to the final operation where we have to express the
whole system in terms of y only. The first equation defining z, is in term
of z3 and z3. First we substitute the expression of z in the the expression

of z, , then we get:
Y1+ cr2{cayr +y2 + Czsis) + c13T3 - (6.31)

(cr12¢21 + 1)y1 + 1292 + (12623 + c13)z3 (5.32)

And the general system would yield:

T (cizcz1 + Dyr c12y2  (c12¢23 + ci3)z3
Z2 | = caln Y2 C23Z3

z3 Ca1l1 C32Y2 Ya
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By, substituting z3 in z, and z, respectively, row 1 becomes:

(crzca1 + 1)y1 + cr2y2 + (c12¢23 + c13)(cay1 + cazyz + ya) (5.33)

and, after simplification it becomes:

(1 + cizea1 + car(crzcas + c1a)jys + [e12 + caz(€12¢23 + €13)]y2 + (c12¢23 + 13)y3

(5.34)
Following the same procedure, row 2 becomes
cny1 + y2 + ca(eayy + caay2 + y3) (5.35)
and, after collecting the terms we get:
(c21 + caacar)yr + (1 + caacs2)yz + cozys "~ (5.36)
The system then becomes:
T [(c12¢21 + 1) + ca1(c19¢03 + c13)] [e12 + caz(cracas + c13)] (c12¢23 + c13) %
T2 | = (€21 + cazcar) (1 + cazcaz) 23 Y2
z3 €31 . C32 1 Y3
In explicit form this can be written as:
(X} =[CHr} (5.37)

Once all the terms are in terms of the y variables, we can calculate the y

vector from the first system

% | (an)™? 0 0 by
V2 | = 0 (—fﬁ‘%—azz)-l 0 b,

Y3 0 0 (as3)? ba
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Writing in condenced form :
{Y} =[D|{B} .(5~38)

and, the x vector is equal to
(X} = CIiD}{5) )

From this relation we conclude that the product of C by D is nothing but

the inverse of the A matrix

[ =(clp) - (s40)

5.6 Numerical Application

The numerical application carried in appendix A shows the application of
the four techniques using a 3 by 3 matrix. The two iterative techniques
show that they converge rapidly compared to the well known Gauss-Seidel
iterative technique. Using different values of the relaxation factor to im-
prove the Gauss-seidel technique, the best factor was between 1.60 and
1.80 with 56 iterations, when the Gauss-Seidel technique is applied alone
93 iterations are requi;edt The choice of the relaxation factor to give an
optimum solution is very difficult to get if not impossible. In comparison,
the two techniques presented herein can give very accurate results with

much less computation. An analysis conducted by Bencharif and Ng [61]
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shows that the time and storage capacity improved significantly using the

direct method of transformation. The comparison of the three techniques is

summarized in Table 5.1 . To reduce the time, knowing that 144 numerical

applications are involved, the two iterative techniques are not convenient.

The second direct method is used to carry the solutions of the linear and

nonlinear equations of thick rectangular plates for the 144 applications.

Table 5.1 : Comparison of The Methods

System of Equations Methods Cofnputer Time (CPU) | Storage Capacity
Gauss-Jordan 5 60x60
60x60 LU decomposition 4 2(60%60)
Present Technique 4 60x60
Gauss-Jordan 12 135%135
135x135 LU decomposition 8 2(135x135)
Present Technique 9 135x135
Gauss-Jordan 52 240x240
240x240 LU decomposition 29 2(240x240)
Present Technique 32 240x240
Gauss-Jordan 216 375x373
375%375 LU'decomposition 109 2(375%x375)
Pfesent Technique 12 1 375x375
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Chapter 6

Applications and Results .

6.1 General

Using the three dimensional formulation as outlined in chapter III, two nu-
merical examples are presented in this chapter. The two examples consist
of the use of plate structures with two different boundary conditions. The
first one considered is a fully clamped plate and the second one is a simply
supported plate with immovable edges.

A computer program has been developed which is applicable to rectangu-
lar plates with.two bouncfa.ry conditions as illustrated in Figures (4.11) and
(4.12). The o'bjective of this chapter is to demonstrate the applicability
of the method to several types of plates with different aspect ratios rang-
ing from thin plates to thick plates. It should be emphasized here that
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the finite difference technique developed in this thesis for the linear and
nonlinear modelling of thick plates is, in gerieral, applicable to thick plates
of various plan forms and boundary conditions provided appropriate ad-
justements are made in the input data and the boundary conditions. For
the variety of applications considered, the Poisson’s ratio is kept equal to
v = 0.316. Three plate aspect ratios have been considered ¢ = 1.0,1.5,2.0,
as well for the thickness plate ratios % = 0.025,0.05,0.10. At the same
time two numerical approaches were used to investigate the convergence of
results for both the linear and nonlinear analysis of thick plates since no
results for such plates are as yet available in thé technical literature.

To investigate convergence, four mesh sizes have been used for botvh clamped
and simply sﬁpported rectangular plates. In order to have greater confi-
dence in the results obtained, the finite difference was applied to both thin
plates and thick plates. Comparison were made with previous investigators
for nonlinear deflection results of thin plates and linear deflection results
of thick plates. Data for nonlinear thick plates are as yet unavailable and
hence no comparison of results can be made at this time. The number of
finite difference applications to the thick plate analysis with various param-

eters are shown in Table 6.1.

6.2 Convergerice of the‘Results

To improve the convergence and the accuracy of the results, two numerical

finite difference schemes were investigated namely forward and central finite
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difference techniques, with four mesh sizes in parallel for each case. For
different ratio of %, the results of the dimensionless central deflection W for
both linear and nonlinear analysis seem to be very satisfactory for all plates
investigated. Tables 6.2-6.13 show the variation of centre plate deflection
with the dimensionless load Q = gE—',':—:, the plate aspect ratios, and the mesh
sizes used in this investigation.

. To investigate the convergence of the finite difference techniques, four mesh
sizes have been used for both clamped and simply supported rectangular
plates. The convergence as a result of increase in mesh size is summarized
in Table 6.14. We note that the convergence for the simply supported
plates is faster than that of the clamped plates. A maximum mesh size of
125 nodes wa;s adopted yielding 375 simultaneous equations. Convergence
results from Table 6.14 indicate that by changing the mesh size from 8.0
nodes to 125 nodes the deviation in results does not exceed 4% for all plate

aspect ratios investigated which is very well accepted.
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Table 6.1, Numnber of Applications used with v = 0.316

Nodes

Equs

a/b

h/a

Schemes

B. Cond.

No. Applications

20

60

1.0

0.025

2

2

4

0.050

0.100

15

0.025

0.050

0.100

2.0

0.025

0.050

0.100

45

135

1.0

0.025

0.050

0.100

1.5

0.025

0.050

0.100

2.0

0.025

0.050

0.100

80

240

1.0

0.025

0.050

0.100

1.5

0.025

0.050

0.100

2.0

0.025

0.050

0.100

125

375

1.0

0.025

0.050

0.100

1.5

0.025

0.050

0.100

2.0

0.025

0.050

0.100

RWIN (NI IR I ININDIND I NI N DI I v o v ool ool ol

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
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Table 6.2, Linear and Nonlinear & Values For The Dimensionless Central Deflection W = ah

Forward Finite Difference §¢ = 1.0, 4 = 0.316, CC/CC.

Nodes | 2 Dimensionless Load @ = -Z.“T‘,
17.79 38.3 63.4 95.0 134.0 184.0 245 318 402

.025 | 0.34579 | 0.74445 | 1.2323 | 1.8466 | 2.6046 | 3.5765 | 4.7622 | 6.1811 | 7.8138
0.33458 | 0.65923 | 0.96678 | 1.2642 1.5531 | 1.8536 | 2.1598 | 2.4757 | 2.7981
. 20 .05 | 0.34569 | 0.74424 | 1.2320 1.8460 | 2.6039 | 3.5754 | 4.7608 | 6.1793 | 7.8116
0.33382 | 0.65424 | 0.95343 | 1.2384 | 1.5112 | 1.7900 | 2.0691 | 2.3513 | 2.6334
.10 | 0.34407 | 0.74075 | 1.2262 1.8374 2.5917 | 3.5587 | 4.7385 | 6.1504 | 7.7750
0.33230 | 0.64456 | 0.92815 | 1.1907 1.4347 | 1.6765 | 1.9104 | 2.1384 { 2.3580
.025 | 0.20484 | 0.63477 | 1.0508 | 1.5745 2.2209 | 3.0495 | 4.0605 | 5.2704 | 6.6626
0.28473 | 0.55821 | 0.81273 | 1.0525 1.2771 | 1.4997 | 1.7137 | 1.9201 | 2.1158
45 .05 | 0.29474 | 0.63455 | 1.0504 | 1.5740 | 2.2201 | 3.0485 | 4.0591 | 5.2686 | 6.6603
0.28384 | 0.55274 | 0.79921.| 1.0284 1.2408 | 1.4490 | 1.6469 | 1.8355 | 2.0124

.10 | 0.29313 | 0.63107 | '1.0446 | 1.5653 | 2.2079 | 3.0318 | 4.0369 | 5.2397 | 6.6238 '
0.28208 | 0.54236 | 0.77428 | 0.98498 | 1.1762 | 1.3598 | 1.5308 | 1.6906 | 1.8373
.025 | 0.27371 | 0.58927 | 0.97545 | 1.4616 2.0617 | 2.8310 | 3.7695 { 4.8926 | 6.1850
0.26299 | 0.51067 | 0.73775 | 0.95065 | 1.1503 | 1.3486 | 1.5394 | 1.7230 | 1.8963
80 .05 | 0.27361 | 0.58905 | 0.97509 | 1.4611 2.0609 | 2.8299 | 3.7681 | 4.8908 | 6.1827
0.26189 | 0.50434 | 0.72305 | 0.92575 | 1.1141 | 1.2996 | 1.4765 | 1.6453 |'1.8033
.10 | 0.27199 | 0.58557 | 0.96933 | 1.4525 | 2.0487 .| 2.8132 | 3.7458 | 4.8619 | 6.1462
0.25972 | 0.49260 | 0.69667 | 0.88197  1.0513 | 1.2154 | 1.3693 | 1.5139 | 1.6470
.025 1 0.26320 | 0.56664 | 0.93799 | 1.4055 1.9825 | 2.7222 | 3.6247 | 4.7047 5.9475.
0.25152 | 0.48353 | 0.69294 | 0.88806 | 1.0709 | 1.2528 | 1.4283 | 1.5978 | 1.7581
125 .05 | 0.26310 | 0.56642 | 0.93763 | 1.4050 1.9817 | 2.7212 | 3.6233 | 4.7029 | 5.9452
0.25015 | 0.47623 | 0.67682 | 0.86175 | 1.0337 | 1.2035 | 1.3662 | 1.5220 | 1.6684
.10 | 0.26148 | 0.56294 | 0.93187 | 1.3963 1.9696 | 2.7045 | 3.6011 | 4.6740 | 5.9087
0.46296 | 0.64862 | 0.81671 | 0.97080 | 1.1210 | 1.2628 | 1.3968 | 1.5208

0.24751
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Table 6.3, Linear and Nonlinear a Values For The Dimensionless Central Deflection W = a

Central Finite Difference ¢ = 1.0, p = 0.316, CC/CC.

Nodes % , Dimensionless Load Q = -5-9,%

17.79 38.3 63.4 95.0 134.0 184.0 245 318 402

025 | 0.34580 | 0.74447 | 1.2324 | 1.8466 | 2.6047 | 3.5766 | 4.7623 | 6.1812 | 7.8140
0.33432 | 0.65764 | 0.96295 | 1.2576 | 1.5437 | 1.8410 2.1440 | 2.4567 | 2.7762

20 R 0.34580 | 0.74446 | 1.2324 1.8466 2.6047 | 3.5765 | 4.7622 | 6.1812 | 7.8140
0.33333 | 0.65117 | 0.94623 | 1.2264 | 1.4940 | 1.7676 | 2.0415 | 2.3188 | 2.5904

10 | 0.34577 | 0.74442 | 1.2323 | 1.8465 | 2.6045 | 3.5763 | 4.7619 | 6.1808 | 7.8134
0.33426 | 0.63886 | 0.91533 | 1.1701 | 1.4065 | 1.6409 | 1.8681 | 2.0905 | 2.3053

025 | 0.29485 | 0.63478 | 1.0508 | 1.5745 | 2.2209 | 3.0496 | 4.0606 | 5.2705 6.6628

1 0.28437 | 0.55607 | 0.80775 | 1.0442 | 1.2655 | 1.4847 | 1.6954 | 1.8985 | 2.0911

45 05 | 0.29485 | 0.63478 | 1.0508 | 1.5745 | 2.2209 | 3.0496 | 4.0606 | 5.2705 6.6627
0.28313 | 0.54869 | 0.79004 | 1.0135 | 1.2202 | 1.4228 | 1.6153 | 1.7989 1.9710

10 | 0.29483 | 0.63473 | 1.0507 | 1.5744 | 2.2207 | 3.0494 | 4.0603 | 5.2701 6.6622
0.28072 | 0.53507 | 0.75858 | 0.96045 | 1.1434 | 1.3192 1.4832 | 1.6367 | 1.7783

025 | 0.27372 | 0.58928 | 0.97547 | 1.4617 | 2.0617 | 2.8310 | 3.7696 | 4.8927 6.1852
0.26253 | 0.50807 | 0.73190 | 0.94116 | 1.1371 | 1.3317 | 1.5188 | 1.6988 1.8686

80 05 | 0.27372 | 0.58928 | 0.97547 | 1.4617 | 2.0617 | 2.8310 | 3.7696 4.8927 | 6.1851
' 0.26098 | 0.49950 | 0.71253 | 0.90906 | 1.0913 | 1.2707 | 1.4417 | 1.6048 1.7575
.10 | 0.27369 | 0.58923 | 0.97539 | 1.4615 2.0615 { 2.8308 | 3.7693 | 4.8923 '6.1846
0.25801 | 0.48413 | 0.67931 | 0.85549 | 1.0162 | 1.1720 | 1.3183 1.4559 | 1.5829
025 | 0.26321 | 0.56665 | 0.93801 | 1.4055 | 1.9825 | 2.7223 | 3.6248 4.7048 | 5.9476

‘ 0.25094 | 0.48048 | 0.68634 | 0.87762 | 1.0566 | 1.2347 | 1.4063 1.5720 | 1.7287

125 05 | 0.26320 | 0.56665 | 0.93801 | 1.4055 | 1.9825 | 2.7223 | 3.6248 4,7048 | 5.9476
0.24904 | 0.47064 | 0.66521 | 0.84380 | 1.0096" | 1.1732 | 1.3299 1.4799 | 1.6208

.10. | 0.26318 | 0.56660 | 0.93793 | 1.4054 | 19824 | 2.7221 | 3.6245 4.7044 | 5.9471
0.24543 | 0.45348 | 0.63007 | 0.78915 | 0.93484 | 1.0769 | 1.2112 1.3383 | 1.4562
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Table 6.4, Linear and Nonlinear « Values For The Dimensionless Central Deflection W = a h

Forward Finite Difference ¢ = 1.5, 4 = 0.316, CC/CC.

0.28076

0.51544

Nodes | 2 Dimensionless Load @ = -g—‘}':.-
4.93 10.0 214 35.6 53.2 745 | 104.0 | 137.0 | 178.0 | 225.0 | 2820
.025 | 0.19892 | 0.40348 | 0.86345 | 1.4364 | 2.1465 | 3.0059 | 4.1962 | 5.5277 ) 7.1820 | 9.0783 | 1L.373
0.19701 | 0.38893 | 0.75954 | 1.1226 | 1.4831 | 1.8478 | 2.2831 { 2.7163 | 3.2097 | 3.7453 | 1.3617
20 .05 | 0.19889 | 0.40342 | 0.86333 | 1.4362 | 2.1462 | 3.0055 | 4.1956 | 5.5269 | 7.1809 | 9.0770 | 11.377
0.19684 | 0.38776 | 0.75231 | 1.1036 | 1.4469 | 1.7888 | 2.1902 | 2.5832 | 3.0233 | 3.5011 | 4.0373
.10 | 0.19844 | 0.40251 | 0.86137 | 1.4329 | 2.1414 | 2.9987 | 4.1861 | 5.5144 | 7.1647 | 9.05065 | 11.351
0.19651 | 0.38544 | 0.73844 | 1.0680 | 1.3805 | 1.6825 | 2.0259 | 2.3511 | 2.7035 | 3.0872 | 3.1954
.025 | 0.16598 | 0.33666 | 0.72446 | 1.1985 | 1.7911 | 2.5082 | 3.5013 | 4.6123 | 5.9926 | 7.5750 | 9.4939
0.16432 | 0.32395 | 0.62762 | 0.91235 | 1.1766 | 1.4232 | 1.6917 | 1.9345 | 2.1862 | 2.4432 | 2.705!1
45 .05 | 0.16595 | 0.33661 | 0.72034 | 1.1983 | 1.7908 | 2.5077 | 3.5007 | 4.6115 | 5.9916 | 7.5737 | 9.1923
' ‘0.16413 | 0.32257 | 0.61946 | 0.89238 | 1.1417 | 1.3713 | 1.6180 | 1.8382 | 2.0633 | 2.2957 | 2.5255
.10 | 0.16550 | 0.33570 | 0.71839 | 1.1951 | 1.7859 | 2.5009 | 3.4912 | 4.5990 | 5.9754 | 7.5532 | 9.166G
0.16374 | 0.31987 | 0.60426 | 0.85652 | 1.0807 | 1.2824 | 1.4945 | 1.6795 | 1.8643 | 2.0546 | 2.2361
.025 | 0.15383 | 0.31203 | 0.66775 | 1.1108 | 1.6600 | 2.3246 | 3.2451 | 4.2748 | 5.5541 | 7.0207 | 8.7993
0.15214 | 0.29914 | 0.57500 | 0.82872 | 1.0601 | 1.2727 | 1.5001 | 1.7019 | 1.9066 | 2.1019 | 2.3023
80 .05 | 0.15380 | 0.31197 | 0.66762 | 1.1106 | 1.6597 | 2.3242 | 3.2445 | 4.2740 | 5.5531 | 7.0194 | 8.7977
0.15190 | 0.29741 | 0.56524 | 0.80584 | 1.0217 | 1.2176 | 1.4251 | 1.6076 | 1.7913 | 1:9651 | 2.1419
.10 | 0.15335 | 0.31106 | 0.66567 | 1.1074 | 1.6549 | 2.3174 | 3.2350 | 4.2616 | 5.5369 | 6.9989 | 8.7720
0.15140 | 0.29407 | 0.54753 | 0.76625 | 0.95730 | 1.1276 | 1.3054 | 1.4598 | 1.6135 | 1.7575 | 1.9025
.025 | 0.14812 | 0.30044 | 0.64295 | 1.0696 | 1.5983 | 2.2383 | 3.1246 | 4.1161 | 5.3479 | 6.7599 | 8.4725
0.14634 | 0.28695 | 0.54745 | 0.78307 | 0.99508 | 1.1876 | 1.3915 | 1.5707 [ 1.7511 | 1.9221 | 2.0962
125 05 | 0.14809 | 0.30038 | 0.64282 | 1.0694 | 1.5980 | 2.2379 | 3.1240 | 4.1153 | 5.3468 | 6.7587 | 8.4708]
0.14603 | 0.28482 | 0.53589 | 0.75685 | 0.95213 | 1.1274 | 1.3115 | 1.4723 | 1.6333 | 1.7851 | 1.9391
10 | 0.14764 | 0.20947 | 0.64087 | 1.0661 | 1.5923 | 2.2311 | 3.1145 | 4.1028 | 5.3306 | 6.7382 | 8.4452
0.14542 0.71299 | 0.88303 | 1.0334 | 1.1898 | 1.3257 | 1.4611 | 1.5883 | 1.7167
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Table 6.5, Linear and Nonlinear o Values For The Dimensionless Central Deflection W = a h

Central Finite Difference § = 1.5, 4 = 0.316, CC/CC.

Nodes | & Dimensionless Load @ = %"T‘.
4.93 10.0 214 35.6 53.2 74.5 | 104.0 | 137.0 | 178.0 | 225.0 | 282.0
.025 | 0.19892 | 0.40348 { 0.86346 | 1.4364 | 2.1465 | 3.0060 | 4.1962 | 5.5277 | 7.1820 | 9.0784 | 11.3780 .
0.19698 | 0.38873 | 0.75831 | 1.1193 | 1.4769 | 1.8375 | 2.2665 | 2.6921 | 3.1755 3.6995 | 4.3017 |
20 .05 | 0.19892 | 0.40348 | 0.86346 | 1.4364 | 2.1465 | 3.0060 | 4.1962 | 5.5277 | 7.1820 | 9.0784 | 11.378
0.19679 | 0.38736 | 0.74995 | 1.0976 | 1.4357 | 1.7706 | 2.1616 | 2.5422 | 2.9662 | 3.4249 | 3.9388
.10 | 0.19891 | 0.40347 | 0.86342 | 1.4363 | 2.1464 | 3.0058 | 4.1961 | 5.5275 | 7.1817 | 9.0780 | 11.378
0.19640 | 0.38466 | 0.73413 | 1.0577 | 1.3621 |-1.6540 | 1.9832 | 2.2922 | 2.6243 | 2.9817 | 3.3617
025 | 0.16598 | 0.33667 | 0.72047 | 1.1985 | 1.7911 | 2.5082 | 3.5014 | 4.6124 | 5.9927 | 7.5750 | 9.4941
0.16429 | 0.32375 | 0.62651 | 0.90981 | 1.1724 | 1.4173 | 1.6836 | 1.9241 | 2.1729 | 2.4259 | 2.6832
45 .05 | 0.16598 [ 0.33667 | 0.72047 | 1.1985 | 1.7911 | 2.5082 | 3.5013 | 4.6123 | 5.9927 | 7.5750 | 9.4940
: 0.16407 | 0.32218 | 0.61740 | 0.88791 | 1.1347 | 1.3618 | 1.6056 | 1.8228 | 2.0444 | 2.2698 | 2.4934
.10 | 0.16597 | 0.33665 | 0.72044 | 1.1985 | 1.7910 | 2.5081 {"3.5012 | 4.6121 | 5.9924 | 7.5747 | 9.4936
0.16363 | 0.31913 | 0.60071 | 0.84946 | 1.0704 | 1.2696 | 1.4791 | 1.6619 | 1.8445 | 2.0264 | 2.2025
.025 | 0.15383 | 0.31203 | 0.66775 | 1.1108 | 1.6600 | 2.3247 | 3.2452 | 4.2749 | 5.5542 | 7.0208 | 8.7993
0.15211 | 0.29895 | 0.57401 | 0.82669 | 1.0572 | 1.2691 | 1.4959 | 1.6972 | 1.9014 | 2.0962 | 2.2959
80 .05 | 0.15383 | 0.31203 | 0.66775 | 1.1108 | 1.6600 | 2.3246 | 3.2451 | 4.2749 | 5.5542 | 7.0208 | 8.7993
0.15184 | 0.29704 | 0.56347 | 0.80251 |- 1.0173 | 1.2125 | 1.4198 | 1.6022 | 1.7859 | 1.9597 | 2.1365
.10 | 0.15383 | 0.31202 | 0.66772 | 1.1108 | 1.6599 | 2.3245 | 3.2450 | 4.2747 | 5.5539 | 7.0204 | 8.7989
0.15129 | 0.29338 | 0.54469 | 0.76161 | 0.95194 | 1.1224 | 1.3009 | 1.4563 | 1.6111 | 1.7562 | 1.9022
.025 | 0.14812 | 0.30045 | 0.64295 | 1.0696 | 1.5984 | 2.2383 | 3.1246 | 4.1161 | 5.3479 | 6.7600 | 8.1726
0.14631 | 0.28676 | 0.54661 | 0.78168.| 0.99361 | 1.1865 | 1.3913 | 1.5716 | 1.7534 | 1.9257 | 2.1014
125 .05 | 0.14812 | 0.30044 | 0.64295 | 1.0696 | 1.5984 | 2.2383 | 3.1246 | 4.1161 | 5.3479 | 6.7600 | 8.4725
0.14598 | 0.28447 | 0.53449 |-0.75488 | 0.95058 | 1.1271 | 1.3132 | 1.4763 | 1.6398 | 1.7942 | 1.9508
.10 | 0.14811 | 0.30043 | 0.64292 |.1.0695 | 1.5983 | 2.2382 | 3.1245 | 4.1159 | 5.3476 | 6.7597 | 8.472l
0.14531 | 0.28013, | 0.51346 | 0.71104 | 0.88277 | 1.0358 | 1.1958 | 1.3349 | 1.4735 | 1.6035 | 1.7345
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Table 6.6, Linear and Nonlinear o Values For The Dimensionless Central Deflection W = a &

Forward Finite Difference & = 2.0, u = 0.316, CG/CC.

Nodes | & Dimensionless Load Q = é"T:
4.93 10.0 214 35.6 53.2 74.5 | 104.0 | 137.0 | 178.0 | 225.0 | 2320
025 | 0.20738 | 0.42066 ). 0.90021 | 1.4975 | 2.2379 | 3.1339 | 4.3749 | 5.7630 | 7.4877 | 9.4648 | 11.863
0.20545 | 0.40599 | 0.79676 | 1.1887 | 1.5912 | 2.0143 | 2.5424 | 3.0932 | 3.7480 | 4.4864 | 5.3615
20 05 | 0.20736 | 0.42060 | 0.90009 | 1.4973 | 2.2376 | 3.1335 | 4.3743 | 5.7622 | 7.4867 | 9.4635 | 11.861
0.20527 | 0.40473 | 0.78901 | 1.1681 | 1.5510 | 1.9469 | 2.4327 | 2.9310 | 3.5154 | 4.1794 | 4.9516
.10 | 0.20691 | 0.41969 | 0.89814 | 1.4941 | 2.2327 | 3.1267 | 4.3648 | 5.7497 | 7.4705 | 9.4430 | 11.895
0.20492 | 0.40223 | 0.77419 | 1.1297 | 1.4775 | 1.8256 | 2.2378 | 2.6457 | 3.1086 | 3.6484 | 4.2430
025 | 0.16958 | 0.34398 | 0.73611 | 1.2246 | 1.8300 | 2.5626 | 3.5774 | 4.7125 | 6.1228 | 7.7395 | 9.7002
0.16799 | 0.33174 | 0.64654 | 0.94738 | 1.2322 | 1.5025 | 1.8014 | 2.0753 | 2.3629 | 2.6589 | 2.9692
45 05 | 0.16955 | 0.34392 | 0.73599 | 1.2244 | 1.8297 | 2.5622 | 3.5768 | 4.7117 | 6.1218 | 7.7382 | 9.698G
0.16779 | 0.33033 | 0.63817 | 0.92681 | 1.1959 | 1.4480 | 1.7227 | 1.9706 | 2.2262 | 2.4919 | 2.7606
-10 | 0.16910 | 0.34301 | 0.73404 | 1.2211 | 1.8248 | 2.5554 | 3.5673 | 4.6992 | 6.1056 | 7.7177 | 9.6729
0.16739 | 0.32757 | 0.62269 | 0.89029 | 1.1334 | 1.3562 | 1.5933 | 1.8019 | 2.0112 | 2.2286 | 2.4387
025 | 0.15615 | 0.31674 | 0.67781 | 1.1276 | 1.6850 | 2.3597 | 3.2941 | 4.3393 | 5.6379 | 7.1266 | 8.9319
0.15457 | 0.30465 | 0.59005 | 0.85848 | 1.1092 | 1.3443 | 1.6006 | 1.8313 | 2.0680 | 2.2956 | 2.5306
80 .05 | 0.15612 | 0.31668 | 0.67769 | 1.1274 | 1.6847 | 2.3593 | 3.2935 | 4.3385 | 5.6369 | 7.1253 | 8.9303
0.15433 | 0.30291 | 0.58022 | 0.83544 | 1.0704 | 1.2885 | 1.5241 | 1.7342 | 1.9477 | 2.1511 | 2.3612
.10 | 0.15567 | 0.31577 | 0.67574 | 1.1241 | 1.6799 | 2.3525 | 3.2840 | 4.3260 | 5.6207 | 7.1048 | 8.9047
0.15384 | 0.29958 | 0.56258 | 0.79620 | 1.0066 | 1.1989 | 1.4035 | 1.5836 | 1.7641 | 1.9338 | 2.102l
.025 | 0.14991 | 0.30408 | 0.65073 | 1.0825 | 1.6177 | 2.2654 | 3.1624 | 4.1659 | 5.4126 | 6.8418 | 8.5750
0.14828 | 0.29166 | 0.56139 | 0.81112 | 1.0413 | 1.2553 | 1.4872 | 1.6951 |:1.9078 | 2.1120 | 2.3221
125 .05 | 0.14988 | 0.30402 | 0.65061 | 1.0823 | 1.6174 | 2.2650 | 3.1618 | 4.1651 | 5.4116 | 6.8405 | §.5734
0.14798 | 0.28955 | 0.54983 | 0.78493 | 0.99860 | 1.1955 | 1.4073 | 1.5960 | 1.7879 | 1.9709 | 2.1580
.10 [ 0.14943 | 0.30311 | 0.64866 | 1.0791 | 1.6126 | 2.2582 | 3.1524 | 4.1526 | 5.3954 | 6.8200 | 8.5477
0.14738 0.52967‘ 0.74198 | 0.93116 | 1.1034 | 1.2868 | 1.4486 | 1.6115 [ 1.7654 | 1.9214

0.28555
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Table 6.7, Linear and Nonlinear a Values For The Dimensionless Central Deflection W = « h

Central Finite Difference ¢ = 2.0, p = 0.316, CC/CC.

Nodes

al>r

. 3 4
Dimensionless Load @ = &35

EhS

4.93 10.0 214 35.6 53.2 74.5 104.0 | 137.0 | 178.0 | 225.0 | 282.0
.025 | 0.20739 | 0.42066 | 0.90022 | 1.4976 | 2.2379 | 3.1339 4.3749 | 5.7631 | 7.4878 | 9.4649 | 11.863
| 0.20544 | 0.40592 | 0.79631 | 1.1874 | 1.5882 | 2.0086 | 2.5315 | 3.0743 | 3.7166 | 4.4360 | 5.2869
20 05 | 0.20739 | 0.42066 | 0.90022 | 1.4976 | 2.2379 | 3.1339 | 4.3749 | 5.7631 | 7.4878 | 9.4649 | 11.863
0.20525 | 0.40459 | 0.78815 | 1.1657 | 1.5458 | 1.9372 | 2.4144 | 2.9002 | 3.4649 | 4.0990 | 4.3311
10 | 0.20738 | 0.42065 | 0.90018 | 1.4975 | 2.2378 | 3.1338 | 4.3747 | 5.7628 | 7.4875 | 9.4645 | 11.8G2
0.20488 | 0.40197 | 0.77264 | 1.1256 | 1.4692 | 1.8110 | 2.2121 | 2.6048 | 3.0444 | 3.5433 | 10882
025 | 0.16958 | 0.34398 | 0.73612 | 1.2246 | 1.8300 | 2.5627 | 3.5774 | 4.7126 | 6.1229 | 7.7396 | 9.7003
0.16799 | 0.33173 | 0.64647 | 0.94726 | 1.2320 | 1.5023 | 1.8010 | 2.0747 | 2.3619 | 2.6571 | 2.9662
45 05 | 0.16958 | 0.34398 | 0.73612 | 1.2246 | 1.8300 | 2.5627 | 3.5774 [ 4.7125 | 6.1229 | 7.7396 | 9.7003
. 0.16779 | 0.33030 | 0.63806 | 0.92663 | 1.1957 | 1.4477 | 1.7224 | 1.9702 | 2.2256 | 2.4898 | 2.7573
.10 | 0.16958 | 0.34397 | 0.73609 | 1.2245 1.8299 | 2.5625 | 3.5773 | 4.7123 | 6.1226 | 7.7392 | 9.6999
0.16738 | 0.32752 | 0.62254 | 0.89012 | 1.1333 | 1.3562 | 1.5936 | 1.8023 2.0119°| 2.2278 | 2.4372
025 | 0.15615 | 0.31674 | 0.67782 | 1.1276 | 1.6851 | 2.3597 | 3.2941 | 4.3393 | 5.6380 | 7.1266 | 8.9321
0.15457 | 0.30466 | 0.59014 | 0.85875 | 1.1097 | 1.3451 | 1.6018 | 1.8328 | 2.0699 | 2.2980 | 2.5335
80 05 | 0.15615 | 0.31674 | 0.67782 | 1.1276 | 1.6850 | 2.3597 | 3.2941 | 4.3393 | 5.6379 | 7.1266 | 8.9320
. 0.15433 | 0.30294 | 0.58039 | 0.83592 | 1.0713 | 1.2898 | 1.5259 | 1.7365 | 1.9506 21546 | 2.3657
10 | 0.15614 | 0.31672 | 0.67779 | 1.1275 | 1.6850 | 2.3596 | 3.2939 | 4.3391 | 5.6377 | 7.1263 | 8.93i6
0.15384 | 0.29963 | 0.56292 | 0.79702 | 1.0079 | 1.2007 | 1.4060 | 1.5865 | 1.7675 1.9377 | 2.1069
025 | 0.14991 | 0.30408 | 0.65074 | 1.0825 | 1.6177 | 2.2654 | 3.1625 | 4.1659 | 5.4127 | 6.8419 8.5751
0.14829 | 0.29169 | 0.56163 | 0.81176 | 1.0425 | 1.2570 | 1.4896 | 1.6982 | 1.9116 | 2.1166 | 2.3276

125 05 | 0.14991 | 0.30408 | 0.65073 | 1.0825 | 1.6177 | 2.2654 | 3.1624 | 4.1659 | 5.4127 6.8418 | 8.5751 |
0.14799 | 0.28962 | 0.55026 | 0.78603 | 1.0005 | 1.1982 | 1.4108 | 1.6009 | 1.7931 | 1.9769 2.1650
.10 | 0.14991 | 0.30407 | 0.65070 | 1.0825 | 1.6176 | 2.2653 | 3.1623 4.1657 | 5.4124 | 6.8415 | 8.5747
0.14740 0.53042 | 0.74365 | 0.93375 | 1.1068 | 1.2910 | 1.4535 | 1.6171 | 1.7717 | 1.9283

0.28567
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Table 6.8, Linear and Nonlinear o Values For The Dimensionless Central Deflection W = ah

Forward Finite Difference ¢ = 1.0, ¢ = 0.316, SS/SS.

Nodes

ol

. . 4
Dimensionless Load Q@ = &5

12.10 29.40 56.90 99.40 | 161.0 | 247.0 | 358.0 497.0

025 } 0.45491 11,1053 | 2.1392 | 3.7370 | 6.0529 | 9.2862 | 13.459 18.685

0.40744 | 0.77809 | 1.1376 | 1.5037 | 1.8874 | 2.2994 | 2.7379 3.2240

20. .05 | 0.45484 | 1.1051 | 2.1389 | 3.7364 | 6.0520 | 9.2847 | 13.457 18.682

0.40518 | 0.76728 | 1.1126 | 1.4577 | 1.8145 | 2.1880 | 2.5765 3.0015

.10 | 0.45373 | 1.1024 | 2.1337 | 3.7273 | 6.0372 | 9.2621 | 13.424 18.637

0.40080 | 0.74699 | 1.0667 | 1.3755 | 1.6856 | 1.9957 | 2.3054 2.6332

025 | 0.48840 | 1.1867 | 2.2967 | 4.0121 | 6.4985 | 9.9698 | 14.450 20.061

0.41211 | 0.73946 | 1.0376 | 1.3263 | 1.6099 | 1.8914 | 2.1669 2.4161

45 .05 | 0.48833 | 1.1865 | 2.2964 | 4.0116 | 6.4976 | 9.9684 | 14.448 20.058

0.40770 | 0.72372 | 1.0074 | 1.2783 | 1.5417 | 1.7995 | 2.0503 2.2643

.10 | 0.48722 | 1.1838 | 2.2911 | 4.0024 | 6.4828 | 9.9457 14.415 20.012

0.39945 | 0.69546 | 0.95402 | 1.1950 | 1.4214 | 1.6381 | 1.8445 2.0063

025 | 0.50474 | 1.2264 | 2.3735 | 4.1464 | 6.7160 | 10.303 | 14.934 20.732
0.40881 | 0.71143 | 0.98292 | 1.2444 | 1.4991 | 1.7497 | 1.9901 —_—

80 .05 | 0.50467 | 1.2262 | 2.3732 | 4.1458 | 6.7151 | 10.302 | 14.932 20.729

0.40266 | 0.69236 | 0.94882 | 1.1931 | 1.4276 | 1.6564 | 1.8736 _

.10 | 0.50356 | 1.2235 | 2.3680 | 4.1367 | 6.7003 | 10.279 | 14.899 20.683

0.39148 | 0.65930 | 0.89078 | 1.1065 | 1.3042 | 1.4943 | 1.6685 —_—

025 | 0.51341 | 1.2475 | 2.4143 | 4.2176 | 6.8313 | 10.480 | 15.190 21.088

0.40287 | 0.68746 | 0.94120 | 1.1855 | 1.4229 | 1.6566 | 1.8784 _—

125 05 | 0.51334 | 1.2473 | 2.4140 | 4.2170 | 6.8304 | 10.479 | 15.188 21.085

0.39527 | 0.66596 | 0.9044 | 1.1316 [ 1.3484 | 1.5606 | 1.7592 —_

.10 | 0.51223 | 1.2446 | 2.4087 | 4.2079 | 6.8156 | 10.456 | 15.155 21.039

0.38181 | 0.62971 | 0.8435 | 1.0432 | 1.2229 | 1.3966 | 1.5533 —_—
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Table 6.9, Linear and Nonlinear @ Values For The Dimensionless Central Deflection W = ok

Central Finite Difference ¢ = 1.0, u = 0.316, SS/SS.

Nodes

Y=

. . 4
Dimensionless Load Q = -g’,%

12.10 29.40 56.90 99.4 161.0 | 247.0 | 358.0 497.0

025 | 0.45491 | 1.1053 | 2.1392 | 3.7371 | 6.0530 | 9.2862 | 13.459 18.685

0.40669 | 0.77494 | 1.1314 | 1.4940 | 1.8744 | 2.2829 | 2.7186 3.2030

20 .05 | 0.45491 | 1.1053 | 2.1392 | 3.7370 | 6.0530 | 9.2862 | 13.459 18.684

0.40374 | 0.76137 | 1.1012 | 1.4405 | 1.7915 | 2.1594 | 2.5438 2.9663

.10 | 0.45489 | 1.1053 | 2.1391 | 3.7368 | 6.0526 | 9.2857 | 13.459 18.684

0.39807 | 0.73655 | 1.0476 | 1.3479 | 1.6492 [ 1.9526 | 2.2576 2.5832

.025 | 0.48840 | 1.1867 | 2.2967 | 4.0122 | 6.4986 | 9.9699 | 14.450 20.061

0.41055 | 0.73428 | 1.0285 | 1.3131 | 1.5926 | 1.8700 | 2.1420 2.3855

45 .05 | 0.48840 | 1.1867 | 2.2967 | 4.0122 | 6.4986 | 9.9699 | 14.450 20.061

0.40478 | 0.71439 | 0.99129 | 1.2556 | 1.5113 | 1.7624 | 2.0067 2.2141

.10 [ 0.48837 | 1.1866 | 2.2966 | 4.0119 | 6.4982 | 9.9693 | 14.449 20.060

0.39424 | 0.68003 | 0.92863 | 1.1603 | 1.3746 | 1.5819 | 1.7777 1.9405

025 | 0.50475 | 1.2264 | 2.3736 .| 4.1464 | 6.7161 | 10.304 | 14.934 20.732

0.40653 | 0.70466 | 0.97153 | 1.2284 | 1.4778 | 1.7236 | 1.9590 —

80 .05 | 0.50475 | 1.2264 | 2.3736 | 4.1464 | 6.7161 | 10.304 | 14.934 20.732

0.39846 | 0.68054 | 0.92943 | 1.1662 | 1.3913 | 1.6118 | 1.8203 —

.10 [ 0.50472 | 1.2263 | 2.3734 | 4.1462 | 6.7157 | 10.303 | 14.933 20.731

0.38430 | 0.64067 | 0.86157 | 1.0674 | 1.2511 | 1.4297 | 1.5905 —_—

.025 | 0.51342 | 1.2475 | 2.4143 | 4.2176 | 6.8314 | 10.480 | 15.190 21.080

0.39993 | 0.67944 | 0.92815 | 1.1674 | 1.3989 | 1.6272 | 1.8436 —

125 .05 | 0.51341 | 1.2475 | 2.4143 | 4.2176 | 6.8314 | 10.480 | 15.190 21.088

0.39000 | 0.65232 | 0.88277 | 1.1022 | 1.3086 | 1.5113 | 1.7009 —_

.10 { 0.51338 | 1.2474 | 2.4142 | 4.2174 | 6.8310 | 10.480 | 15.189 21.087

0.37314 { 0.60903 | 0.81216 | 1.0021 { 1.1673 | 1.3282 | 1.4734 —
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Table 6.10, Linear and Nonlinear a Values For The Dimensionless Central Deflection W = « h

Forward Finite Difference ¢ = 1.5, p = 0.316, SS/SS.

Nodes

o>

N . 4
Dimensionless Load Q@ = £57

4.93 10.0 214 35.6 53.2 74.5 104.0 137.0

025 | 0.57008 | 1.1582 | 2.4785 | 4.1231 | 6.1615 8.6284 | 12.045 15.867

0.46537 | 0.74011 | 1.1179 | 1.4393 | 1.7564 | 2.0791 2.4732 2.8746

20 05 | 057095 | 1.1581 | 2.4784 | 4.1229 | 6.1612 8.6280 | 12.044 15.866

0.46080 | 0.72735 | 1.0886 | 1.3909 | 1.6876 | 1.9842 2.3427 | 2.7050

10 | 0.57049 | 1.1572 | 2.4764 | 4.1196 | 6.1562 8.6210 | 12.035 15.853

0.45214 | 0.70395 | 1.0361 | 1.3062 | 1.5677 [ 1.8211 2.1211 2.4186

025 | 0.57562 | 1.1676 | 2.4986 | 4.1566 | 6.2116 8.6985 | 12.143 15.996

0.45111 | 0.69701 | 1.0131 | 1.2633 | 1.4860 1.6954 | 1.9315 2.1446

45 05 | 057559 | 1.1675 | 2.4985 | 4.1564 | 6.2112 8.6981 | 12.142 15.995

0.44369 | 0.67847 | 0.97578 | 1.2086 | 1.4142 1.6062 | 1.8220 2.0118

10 | 057513 | 1.1666 | 2.4965 | 4.1531 | 6.2063 8.6911 | 12.133 15.982

0.42277 | 0.63350 | 0.91036 | 1.1161 1.2041 | 1.4578 | 1.6394 1.7926

025 | 057779 | 1.1720 | 2.5081- | 4.1723 6.2350 | 8.7314 | 12.189 16.056

0.44172 | 0.67304 | 0.96434 | 1.1871 | 1.3861 1.5676 | 1.7700 1.9409

80 05 | 057777 | 1.1719 | 2.5079 | 4.1721 | 6.2347 8.7309 | 12.188 16.056

0.43195 | 0.64987 | 0.91973 | 1.1236 | 1.3029 1.4665 | 1.6488 1.7982

10 | 0.57730 | 1.1710 | 2.5059 | 4.1688 6.2297 | 8.7240 | 12.178 16.043

0.41480 | 0.61116 | 0.84800 | 1.0237 | 1.1712 1.3077 | 1.4566 1.5755

025 | 0.57893 | 1.1743 | 2.5130 | 4.1805 6.2473 | 8.7485 | 12.213 16.088

0.43381 | 0.65454 | 0.92935 | 1.1370 | 1.3195 1.4849 | 1.6690 1.8116

125 05 | 0.57890 | 1.1742 | 2.5129 | 4.1803 6.2470 | 8.7481 | 12.212 16.087

0.42199 | 0.62751 | 0.87864 | 1.0660 | 1.2259 1.3721 | 1.5336 1.6569

10 | 057844 | 1.1733 | 25109 | 4.1770 6.2420 | 8.7411 | 12.202 16.074

0.40184 | 0.58388 | 0.80039 | 0.95930 1.0854 | 1.2049 | 1.3295 1.4413

3
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Table 6.11, Linear and Nonlinear a Values For The Dimensionless Central Deflection W = a i

Central Finite Difference § = 1.5, u = 0.316 , S5/SS.

‘Nodes

a3

. . 4
Dimensionless Load Q@ = &3¢

4.93 10.0 21.4 35.6 53.2 74.5 104.0 137.0

.025 | 0.57098 | 1.1582 | 2.4785 | 4.1231 | 6.1615 | 8.6284 | 12.045 15.867

0.46477 { 0.73857 | 1.1146 | 1.4339 | 1.7483 | 2.0673 | 2.4559 2.8504

20 .05 ] 0.57098 | 1.1582 | 2.4785 | 4.1231 | 6.1615 | 8.6284 | 12.045 15.867

0.45966 | 0.72451 | 1.0827 | 1.3816 | 1.6736 | 1.9643 | 2.3137 2.6646

.10 | 0.57096 | 1.1581 | 2.4784 | 4.1230 | 6.1613 | 8.6281 | 12.045 15.866

0.45008 | 0.69910 | 1.0268 { 1.2922 | 1.5469 | 1.7923 | 2.0801 2.3619

.025 | 0.57562 | 1.1676 | 2.4986 | 4.1566 | 6.2116 | 8.6985 | 12.143 15.996

0.45010 | 0.69475 | 1.0092 | 1.2582 | 1.4796 | 1.6876 | 1.9220 2.1323

45 .05 | 0.57562 | 1.1676 | 2.4986 | 4.1566 | 6.2116 | 8.6985 | 12.143 15.996

0.44183 | 0.67456 | 0.96947 { 1.2003 1.4041 | 1.5940 | 1.8070 1.9930

.10 | 057560 | 1.1675 | 2.4986 | 4.1565 | 6.2114 | 8.6982 | 12.142 15.995

0.41906 | 0.62648 | 0.90116 | 1.1053 | 1.2816 | 1.4432 | 1.6212 1.7714

025 | 057780 | 1.1720 | 2.5081.°| 4.1723 | 6.2350 | 8.7314 | 12.189 16.056

0.44045 | 0.67051 | 0.96064 | 1.1829 | 1.3815 | 1.5625 | 1.7645 1.9345

80 05 | 0.57779 | 1.1720 | 2.5081 | 4.1723 | 6.2350 | 8.7314 | 12.189 16.056

0.42972 | 0.64573 | 0.91424 | 1.1179 | 1.2970 | 1.4604 | 1.6417 1.7919

.10 | 0.57778 | 1.1720 | 2.5080 | 4.1722 | 6.2348 | 8.7311 | 12.188 16.056

0.41127 | 0.60537 | 0.84159 | 1.0182 | 1.1676 | 1.3048 | 1.4514 1.5773

.025 | 0.57893 | 1.1743 | 2.5130 | 4.1805 | 6.2473 | 8.7486 | 12.213 16.088

0.43240 | 0.65203 | 0.92641 { 1.1345 | 1.3180 | 1.4844 | 1.6694 1.8153

125 .05 | 057893 | 1.1743 | 2.5130 | 4.1805 | 6.2473 | 8.7485 | 12.213 16.088

0.41962 | 0.62370 | 0.87499 | 1.0639 | 1.2264 | 1.3749 | 1.5375 1.6723

10 [ 057891 | 1.1743 | 2.5129 | 4.1804 | 6.2471 | 8.7482 | 12.212 16.087

0.39832 | 0.57918 | 0.79758 | 0.95998 | 1.0933 | 1.2163 | 1.3416 1.4793
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Table 6.12, Linear and Nonlinear a Values For The Dimensionless Central Deflection W = a

Forward Finite Difference § = 2.0, ¢ = 0.316, SS/SS.

4

Nodes Dimensionless Load Q = &5

Q>

4.93 10.0 21.4 35.6 53.2 74.5 104.0 137.0

025 | 0.69648 | 1.4127 | 3.0233 | 5.0293 | 7.5158 | 10.525 | 14.692 19.355

0.51930 | 0.79815 | 1.1913 | 1.5410 | 1.8982 | 2.2778 | 2.7605 —

20 .05 | 0.69645 | 1.4127 | 3.0231 | 5.0201 | 7.5155 | 10.524 | 14.692 19.354

0.51258 | 0.78214 | 1.1569 | 1.4856 | 1.8132 | 2.1652 | 2.6016 —

10 | 0.69599 | 1.4117-| 3.0211 | 5.0258 | 7.5105 | 10.517 | 14.682 19.341

0.50013 | 0.75331 | 1.0968 | 1.3884 | 1.6700 | 1.9558 | 2.3369 —_—

.025 | 0.68885 | 1.3973 | 2.9901 | 4.9742 | 7.4334 | 10.410 | 14.531 19.142

0.49514 | 0.74217 | 1.0674 | 1.3309 { 1.5722 | 1.8036 | 2.0640 _—

45 .05 | 0.68882 | 1.3972 | 2.9900 | 4.9740 | 7.4331 | 10.409 | 14.531 19.142

0.48454 | 0.71940 | 1.0255 | 1.2713 | 1.4944 ; 1.7070 | 1.9436 —

.10 | 0.68835 | 1.3963 | 2.9880 | 4.9707 | 7.4281 | 10.402 | 14.521 19.129

046595 | 0.68101 | 0.95684 | 1.1736 | 1.3679 | 1.5499 | 1.7492 —

025 | 0.68613 | 1.3917 | 2.9783 | 4.9546 7.4041 | 10.369 | 14.474 19.067

0.48246 | 0.71471 | 1.0152 | 1.2541 | 1.4883 | 1.6728 | 1.8950 —

80 .05 | 0.68610 | 1.3917 | 2.9782 | 4.9544 | 7.4038 | 10.368 | 14.474 19.066

0.46867 | 0.68637 i 0.96553 | 1.1859 | 1.3820 | 1.5664 | 1.7665 —_—

.10 | 0.68564 | 1.3908 | 2.9762 | 4.9511 | 7.3988 | 10.361 | 14.464 19.053

0.44552 | 0.64107 | 0.88878 | 1.0820 | 1.2486 | 1.4040 [ 1.5728 —

025 | 0.68487 | 1.3892 | 2.9729 | 4.9455 | 7.3905 | 10.349 | 14.448 19.032

0.47329 | 0.69509 | 0.97848 | 1.2015 | 1.4012 | 1.5887 | 1.7913 —

125 05 | 0.68484 | 1.3891 | 2.9727 | 4.9453 | 7.3902 | 10.349 | 14.447 19.031

0.45671 | 0.66202 | 0.92230 | 1.1260 | 1.3048 | 1.4732 | 1.6540 —_—

.0 | 0.68438 | 1.3882 | 2.9707 | 4.9420 | 7.3852 | 10.342 | 14.437 19.018

0.42989 | 0.61148 | 0.83965 | 1.0166 | 1.1677 | 1.3075 | 1.4610 —
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Table 6.13, Linear and Nonlinear a Values For The Dimensionless Central Deflection W = a h

Central Finite Difference § = 2.0, u = 0.316, SS/SS.

. . 4
Dimensionless Load @ = £5=

o |

Nodes

4.93 10.0 21.4 35.6 53.2 74.5 104.0 137.0

.025 | 0.69648 | 1.4127 | 3.0233 | 5.0294 | 7.5158 § 10.525 14.693 | 19.355

0.51907 | 0.79763 | 1.1901 | 1.5388 | 1.8943 | 2.2713 | 2.7490 —_

20 05 | 0.69648 | 1.4127 | 3.0233 | 5.0294 | 7.5158 | 10.525 | 14.692 19.353

0.51215 | 0.78121 | 1.1549 | 1.4819 | 1.8068 | 2.1545 | 2.5828 —_

10 | 0.69646 | 1.4127 | 3.0232 | 5.0292 | 7.5156 | 10.525 | 14.692 19.354

0.49938 | 0.75179 | 1.0938 | 1.3832 | 1.6617 | 1.9426 | 2.3114 —_—

.025 | 0.68885 | 1.3973 | 2.9901 | 4.9742 | 7.4334 | 10.410 | 14.531 19.142

0.49498 | 0.74200 | 1.0673 | 1.3308 | 1.5720 | 1.8035 } 2.0640 —_—

45 .05 | 0.68885 | 1.3973 | 2.9901 { 4.9742 | 7.4334 | 10.410 | 14.531 19.142

0.48427 | 0.71916 | 1.0255 | 1.2713 | 1.4944 | 1.7070 | 1.9431 —_—

.10 | 0.68883 | 1.3972 | 2.9900 | 4.9741 | 7.4332 } 10.409 | 14.531 19.142

0.46557 | 0.68079 | 0.95706 | 1.1739 | 1.3684 | 1.5504 | 1.7496 —

.025 | 0.68613 | 1.3918 | 2.9783 | 4.9540 | 7.4041 | 10.369 | 14.474 19.067

0.48245 | 0.71495 | 1.0159 | 1.2552 | 1.4712 | 1.6745 | 1.8972 —_—

80 .05 | 0.68613 | 1.3917 | 2.9783 | 4.9546 | 7.4041 | 10.369 | 14.474 19.067

0.46869 | 0.68685 | 0.96674 | 1.1876 | 1.3842 | 1.5690 | 1.7703 —

.10 [ 0.68611 | 1.3917 | 2.9783 | 4.9545 | 7.4039 | 10.368 | 14.474 19.066 .

0.44566 | 0.64195 | 0.89059 | 1.0844 | 1.2511 | 1.4067 | 1.5779 —

.025 | 0.68487 | 1.3892 | 2.9729 | 4.9455 | 7.3905 | 10.349 | 14.448 19.032

0.47349 | 0.69586 | 0.98020 ; 1.2040 | 1.4044 | 1.5926 | 1.7967 —

125 .05 | 0.68487 | 1.3892 | 2.9729 | 4.9455 | 7.3905 | 10.349 | 14.448 19.032

0.45711 | 0.66336 | 0.92494 | 1.1296 | 1.3092 | 1.4780 | 1.6619 —

.10 | 0.68485 | 1.3891 | 2.9728 | 4.9454 | 7.3903 | 10.349 | 14.447 19.031

0.43063 | 0.61350 | 0.84301 | 1.0208 j 1.1712 | 1.3107 | 1.4690 —_—
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Table 6.14, Convergence of The Linear Dimensionless Center

Deflection Using Finite Difference Technique

Boundary Conditions Clamped - Simply Supported
: 1.0 1.5 2.0 1.0 1.5 2.0
20 nodes |

14.73% | 16.56% | 18.22% | 6.86% | 0.81% | 1.1%

45 nodes

7.16% | 7.32% | 7.92% | 3.24% | 0.38% | 0.4%
80 nodes

3.84% | 3.71% | 3.99% | 1.68% | 0.20% | 0.18%
125 nodes | -

The errors due to finite difference techniques are a combination of discreti-
sation errors and rounding off errors. The rounding off error is the error
associated with the accuracy with which the numbers are manipulated in |
the computations. The discretisation error occurs irrespective of the ac-
curacy of the numerical calculations, and is the result of approximating a
‘continuum which has an infinite number of degrees of freedom with a model
having a finite number of degrees of freedom. The discretisation error may
tend to. zero as the limit when the element size approaches zero. At that
stage, the approximate solution is said to converge to the exact solution.
To investigaté‘ the convergence and accuracy of the method, dimensionless
central deflection of various plates were plotted against the number of nodes

for the linear analysis in Figures 6.1-6.9 for clamped plates, and Figures
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DIMENSIONLESS & VALUES FOR CENTRAL DEFLECTION

0.020

0.015

L}

. 0 = Forward Finite Difference a/b=1.0
o = Central Finite Difference a/b=1.0

0‘.010 1 . 1 1 - | 1 . e
0.0 20.0 40.0 80.0 80.0 100.0 120.0

NUMBER OF NODES

FIGURE 6.1, LINEAR CONVERGENCE CHARACTERISTICS OF
THE CLAMPED PLATE. h/a=0.025 .
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DIMENSIONLESS & VALUES 'FOR CENTRAL DEFLECTION

0.020

0.015

0.010

o = Forward Finite Difference a/b=1.0
o = Central Finite Difference a/b=1.0

i L L 1 5

0.0 20.0 40.0 80.0 80.0 100.0  120.0
‘ NUMBER OF NODES

FIGURE 6.2, LINEAR CONVERGENCE CHARACTERISTICS OF
THE CLAMPED PLATE. h/a=0.050
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DIMENSIONLESS & VALUES FOR CENTRAL DEFLECTION

0.020

0.015

0.010

o = Forward Finite Difference a/b=1.0
o = Central Finite Difference a b=1.0

1 e 1 L N Il 1 L

0.0 20.0 . 40.0 80.0 80.0 100.0 120.0
NUMBER OF NODES

FIGURE 6.3, LINEAR CONVERGENCE CHARACTERISTICS OF
~ THE CLAMPED PLATE. h/a=0.100
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DIMENSIONLESS & VALUES FOR CENTRAL DEFLECTION

0.050

0.045

0.040

0.0356

0.030

0.025

0.020

o = Forward Finite Difference a/b=1.5
o = Central Finite Difference a/b=1.5
0.0 20.0 40.0 60.0 80.0 100.0 120.0

NUMBER OF NODES

FIGURE 6.4, LINEAR CONVERGENCE CHARACTERISTICS OF
THE CLAMPED PLATE. h/a=0.025
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| DIMENSIONLESS & VALUES ‘FOR CENTRAL DEFLECTION

0.050

0.045

0.040

0.035

0.030 |

0.028

0.020

-
g = Forward Finite Difference a/b=1.5
o =_Cen’rrol Finite Difference a/b=15
0.; 20.0 4:).0 6;.0 6:).0 . 10|0.0 12!0.0

NUMBER OF NODES

FIGURE 6.5, LINEAR CONVERGENCE CHARACTERISTICS OF
THE CLAMPED PLATE. h/a=0.050

117




DIMENSIONLESS & VALUES FOR CENTRAL DEFLECTION

0.0%50

0.045

0.040 |

0.035 |

0.030

0.025 |

0.020

o = Forward Finite Difference a/b=1.5
o= Central Fini’re_ Difference a/b=1.5
0.0 2:).0 - 4;.0 6:).0 0:).0 1..010.0 1210.0

NUMBER OF NODES

FIGURE 6.6, LINEAR CONVERGENCE CHARACTERISTICS OF
THE CLAMPED PLATE. h/a=0.100
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DIMENSIONLESS @ VALUES'FOR CENTRAL DEFLECTION
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FIGURE 6.9, LINEAR CONVERGENCE CHARACTERISTICS OF
THE CLAMPED PLATE. h/a=0.100 '
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FIGURE 6.10, LINEAR CONVERGENCE CHARACTERISTICS OF
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FIGURE 6.11, LINEAR CONVERGENCE CHARACTERISTICS OF
THE SIMPLY SUPPORTED PLATE. h/a=0.050
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FIGURE 6.12, LINEAR CONVERGENCE CHARACTERISTICS OF
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6.10-6.18 for simply supported plates.

Figures 6.19-6.36 show the convergence of the dimensionless nonlinear cen-
' t.ra.l deflection versus the loading. For all the figures cited the solid line and
the dash line represent the forward and central finite difference techniques

respectively. The two techniques show a difference ranging from 0 to 4%.

6.3 Comparison of Results

In order to show that the finite difference technique adopted is a good nu-
merical scheme for the deflection analysis of thick nonlinear plates where no
data is available, nonlinear thick plates results were reduced to thin plates
to the limit % = 0.025 and results are compared with nonlinear analysis
results of thin plates where the Von-Karman equations are used. In addi-
tion linear thicl; plates results were also compared with other investigai:ors

whenever possible.

6.3.1 Linear Analysis

For the linear analysis of thick plates, comparison has been made for the
case of the square pla.te.‘.' The results presented by two investigators Srinivas
(31] and Raj;bhau [38] show good agreement with the present analysis for
the case of clamped thick plates as shown in Figure 6.37. In the case of

simply supported square plates the present analysis is compared with four
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invesfigators Srinivas [30], [31], Rajabhau [38], Reissner [20], MIF [43] and

good agreements are also found as shown in Figure 6.38.

6.3.2 Nonlinear Analysis

In Figure 6.39, the finite difference results presented here for clamped thin
square plates are compared with those by Way (1] using polynomials and
by Levy [3] using series solution. As can be observed from the diagram,
the agreement is good. The difference between the present analysis and
those of Way [1] and Levy (3] is more evident once the dimensionless cen-
tral deflection approaches the thickness of the plate. At this point, it is
well reportéd (54] that for thin plate thebry. using the Von-Karman equa-
tions, membrane forces resist virtually all the loading when the deflection is
greater t;ha.n the thickness, and since the participation of the inplane forces
in the three dimensional analysis is higher than in the two dimensiénai
analysis, the three dimensional thick plate analysis would give the plate
more resistance to the external loading. Rectangular thin plate analysis
compared with Way {1], and Levy {4] for the plate aspect ratios 1.5 and
2.0 Figures 6.40-6.41 show that the two dimensional analysis is more rigid.
For square simply supported thin plates, the results are compared with
those of Chia [46]. Again, good agreements are obtained as shown in Fig-
ure 6.42. Large deflection results for thick rectangular plates for both the
simply supported and clamped boundary conditions based on the present
finite difference technique are preseﬁted in Figures 6.43-6.48. Even though
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no nonlinear thick plate results arte as yet available, based on convergence
analysis and good comparison of results of the same techniques applied to
large deflection of thin plate as well as the small deflection of thick plates,
the author is confident that the large deflection results for thick rectangu-
lar plates as presented in Figures 6.43-6.48 are of acceptable engineering

accuracy.
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OF RECTANGULAR CLAMPED THIN PLATES. a/b=1.5
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DIMENSIONLESS a VALUES FOR CENTRAL DEFLECTION

o = Way [{] Polynomials a/b=2.0
o = Present Solution h/a=0.025, a/b=2.0

O.OLZ 1 1 L 1 1 1
0.0 50.0 : 100.0 150.0 200.0 250.0 300.0

DIMENSIONLESS LOAD Q= q*a‘ / E*h*

FIGURE 6.41, COMPARISON OF THE NONLINEAR DEFLECTIONS
OF RECTANGULAR CLAMPED THIN PLATES. a/b=2.0
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DIMENSIONLESS a VALUES FOR CENTRAL DEFLECTION

o = Chia [46]
o = Present Solution h/a=0.025, 45 nodes

0.0 | 2 L 1 1 L ] Il [l 1
0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0

DIMENSIONLESS LOAD Q= q*a’ / E*h*

FIGURE 6.42, COMPARISON OF THE NONLINEAR DEFLECTIONS
OF SQUARE SIMPLU SUP. THIN PLATES. a/b=1.0
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DIMENSIONLESS a VALUES FOR CENTRAL DEFLECTION

o = Present Solution h/a=0.025, 125 nodes
o = Present Solution h/a=0.050, 125 nodes
a = Present Solution h/a=0.100, 125 nodes

0.08 1 4 [l 1 1 1 Il 1 1
0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0

DIMENSIONLESS LOAD Q= g*a* / E*h*

FIGURE 6.43, COMPARISON OF THE NONLINEAR DEFLECTIONS
- OF RECTANGULARE CLAMPED PLATES. a/b=1.0
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DIMENSIONLESS a VALUES FOR CENTRAL DEFLECTION

4 o = Present Solution h/a=0.025, 125 nodes
. o = Present Solution h/a=0.050, 125 nodes
g & = Present Solution h/a=0.100, 125 nodes

0.08 [ - 1 i PO |
0.0 50.0 100.0 150.0 200.0 250.0 300.0

DIMENSIONLESS LOAD Q= q*a* / E*h*

FIGURE 6.44, COMPARISON OF THE NONLINEAR DEFLECTIONS
OF RECTANGULARE CLAMPED PLATES. a/b=1.5
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DIMENSIONLESS a VALUES FOR CENTRAL DEFLECTION

o = Present Solution h/a=0.025, 125 nodes
_ o = Present Solution h/a=0.050, 125 nodes|
h a = Present Solution h/a=0.100, 125 nodes

0.0 I L L L I
0.0 50.0 . 100.0 150.0 ' 200.0 250.0 300.0

DIMENSIONLESS LOAD Q= g*a* / E*h*

FIGURE 6.45, COMPARISON OF THE NONLINEAR DEFLECTIONS
OF RECTANGULARE CLAMPED PLATES. a/b=2.0.
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DIMENSIONLESS a VALUES FOR CENTRAL DEFLECTION

0 = Present Sol_uﬁdn h/a=0.025, 125 nodes
o = Present Solution h/a=0.050, 125 nodes
A= Present Solution h/a=0.100, 125 nodes

0.0 L . i : 5 ] 1 1 A
0.0 50.0 100.0 150.0 200.0 * 250.0 300.0 350.0 400.0

DIMENSIONLESS LOAD Q= gq*a‘ / E*h’

FIGURE 6.46, COMPARISON OF THE NONLINEAR DEFLECTIONS
OF RECTANGULARE SIMPLY SUPPORTED PLATES. a/b=1.0
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DIMENSIONLESS o VALUES FOR CENTRAL DEFLECTION

o = Present Solution h/a=0.025, 125 nodes
o = Present Solution h/a=0.050, 125 nodes|
& = Present Solution h/a=0.100, 125 nodes

0.0& ! L L
0.0 50.0 100.0 150.0 200.0

DIMENSIONLESS LOAD Q= g*a* / E*h*

FIGURE 6.47, COMPARISON OF THE NONLINEAR DEFLECTIONS
OF RECTANGULARE SIMPLY SUPPORTED PLATES. a/b=15
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o = Present Solution h/a=0.025, 125 nodes
o = Present Solution h/a=0.050, 125 nodes
&= Present Solution h/a=0.100, 125 nodes|
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FIGURE 6.48, COMPARISON OF THE NONLINEAR DEFLECTIONS
OF RECTANGULARE SIMPLY SUPPORTED PLATES. a/b=2.0
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Chapter 7

Conclusions and

Recommendations

7.1 Conclusions

Three dimensional nonlinear analysis of thick plates was formulated using
finite difference techniques.To use the finite difference modelling, the plate
was divided in 5 layers, with the top and bottom layers satisfying the thick
plate equilibrium equations at the boundaries.

The thick plate a.nal};sis considered here is quiet different from the Reiss-
ner’s and Mindlin’s theories. In this analysis the general three dimensional
equations of equilibrium are involved, whereas in Reissner and Mindlin the-

ories .the vertical shear is considered, but the analysis conducted is a two
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dimensional analysis. Two finite difference techniques were used, namely,
forward finite difference and central finite difference to support the analysis.
Both those techniques give excellent convergence pattern and acceptable re-
sults. It can be concluded that the finite difference technique as adopted
here represents quite well the thick plate equilibrium equations. No results
for similar nonlinear analysis of thick plates are available in the technical
literature to confirm the validity of the solutions. However, for comparison
purposes, the large deflections differential equations for thick plates were
simplified to solve small deflection problem of thick plates and to analyse
the large deflection problem of thin plates. Limited results are available by
other researchers in the area of small deﬁectign of thick plates and large
analysis of thin plates. All comparisons of results indicate that the preéent
finite difference modelling yields good agreement with other investigators.
As a result of the present research, the following main conclusions can be
drawn: ‘ P
(1)- A three dimensional analysis of thick plates was formulated as three
very complex coupled partial differential equations. These equations are
solved by finite difference modelling for both small and large deflections.
(2)- By dividing the thickness of the plate into layers and by adopting a
new finite difference modelling technique, the problem of small and large
deflection of thick plates was successfully completed.

(3)- A computer program using forward and central finite difference tech-
niques inch;ded in the appendix creates the general matrix, the linear and
nonlinear force vectors from relatively simple input. Each node is identi-

fied with a function label. The submatrices are formed automatically in
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the géneral matrix to save time and space.

(4)- Analytical nonlinear results compared with large deflection of thin plate
theory show .excellent agreement with earlier investigators.

(5)- Linear analysis of thick plates show excellent convergence and for
square thick plates, results are in excellent agreement with previous re-
sults available in the technical literature.

(6)- For nonlinear analysis results of thick plates, no data is yet available
in the literature and hence no comparison can be made. However, conver-
gence and comparison of limited data seem to indicate the results are of

acceptable accuracy for engineering purposes. '

7.2 Recommendations

Further works can be recommended for research based on this study.

(1)- Application of improved finite difference methods involving more ac-
curate approximations to the derivatives.

(2)- The function labels can be modified to make them applicable to or-
thotropic and nonhomogeneous materials. '

(3)- Due to the absence of experimenté.l sources to guarantee the accuracy
and practicability of the results, an experimental analysis of such plates
from the conyergence ax;d stability point of view should be useful.

(4)- The analysis could be extended for the analysis of pre- and post-
buckling of thick plates, vibration, and thick plates with variable stiffness.

(5)- The computer programme developed here was mainly aimed to solve
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particular problems. It is more general than needed for the probiems solved |
here. Programme although used only for rectangular thick plate with sim-
ply supported and clamped boundary conditions, input can be adjusted to
solve thick plates of other plan forms and other boundary conditions.

(6)- An analysis using finite element method in three dimensional analysis
applied to a simple cantilever [64] can be extended to thick plates for the
analysis of linear and nonlinear deflection.

The boundary integral method might also be considered. Considering the
same case and comparing numerical results on convergence, accuracy, would

be of interest.
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Appendix A

Numerical Examples

A.1 Examples

A.1.1 First iterative method

Let us consider the 3 by 3 system of equations:

[A}{X} = {B} (A.1)
20 -16 2 1 1
16 24 -8 z, | =11
8 —-32 20 T3 1

For the application of the iterative methods, this system need to be trans-

formed.
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First row:

20-16+2=6 (A4.2)

Second row: .
~16+24—8=0 | (A.3)

The sum is zero, and by adding the first row to the second row will get:

4+8-6=6 (A.4)

Third row:
-8-324+20=—-4 (A.5)

The transformed system will be:

s 3 2|2
3.33333 —2.66667 0.33333 T 0.16667
0.66667  1.33333 —1.00000 z, | = | 0.33333
—2.00000 8.00000 -—5.00000 z3 —0.25000
[A{X} = {B} (A.6)
The initial guess is: X° = B
3.33333 —2.66667 0.33333 0.16667 —0.41667
0.66667  1.33333 —1.00000 0.33333 | = | 0.80556
. —2.00000 8.00000 —5.00000 —0.25000 3.58333

The first iterative vector is:
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z! (0.16667 — (—0.41667))/3.33333 0.16667 [ 0.34167
:1:% =1 (0.33333 —(0.80556))/1.33333 + | 0.33333 = | —-0.02083
2:;1; (—0.25000 — (3.58333))/ — 5.00000 —0.25000 0.51667
The second iterative vector is:

3.33333 —2.66667 0.33333 0.34167 1.36667

0.66667 1.33333 —1.00000 —0.02083 | = | —0.31667

-2.00000 8.00000 -—5.00000 0.51667 -3.43333
xf (0.16667 — (1.36667))/3.33333 0.34167 —0.01833
@2 | =" (0.33333 — (—0.31667))/1.33333 |+ | —0.02083 | = 0.46667
z3 (—0.25000 — (—3.43333))/ — 5.00000 0.51667 —0.12000

From this stage we see that -'12& # B is not satisfied then we continue
our iteration till this relation is verified. For this particular problem, the
above relation is satisfied at the 58t iteration. And the X and B vectors

are:

0.74170 [ _1.13292
{X*} =] 0.85517 | ,{B*"} = | 0.85287
142091 | 3.64666
[ 0.35204 1.46555
{X%®} = |"0.94483 | ,{B%®} = | —0.18621
0.64159 ~4.14666
Then, if
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0.16667

BS54 B%8
{——2——-} =] 0.33333
—~0.25000

So the solution vector is:

. . 0.54687

X+ X
{=—=—1= 0.75000
1.03125

A.1.2 Second iterative method

As mentioned before, this method transforms the original system as shown

in the first method. Then the transformed system is:

[A{X} = {B} (A7)
The first initial guess is:
0.16667
{X"} = 0.16667
0.16667

And this vector will satisfy the first equation.
0.16667(3.33333 — 2.66667 + 0.33333) = 0.16667 (A.8)
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and for the second equation,
0.16667(0.66667 + 1.33333 — 1.00000) % 0.33333 (A.9)

The vector does not satisfy it, then we correct this first vector,

0.16667 0.16667

12y X =0. o
{X™} =1 0.16667 — 226651033333 | = | (29167
0.16667 0.16667

If we apply this vector, the second equation is satisfied.

Proceeding to the third equation,

0.16667(—2.00000) + 0.29167(8.00000) ~ 5.00000(0.16667) # —0.25000
' (A.10)

as a result, we need to correct this vector to satisfy the third equation.

0.16667 0.16667
{XP} = 0.29167 = | 0.29167
0.16667 — 016667033333 0.45000

At this stage the first iteration is finished and we have to go back to the
first equation and repeat the same procedures using this last vector.
By using this new approach we need only 19 iteration to solve this particular

example.
0.54687

{X**} = | 0.75000
1.03125
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A.1.3 First direct method

Let us consider the same system,

20 -16 2 T 1
-16 24 -8 z | = |1
8 =32 20 T3 1

we want to transform this system to a lower triangular system and solve it

by forward substitution.

First we eliminate the element above the diagonal element az3. We start

with a3 = 2 The corresponding vector to elimi_né.te this elemgnt is:
{Vl= [ -6.0 1.0 1.0

Premultiplying the system by the vector V will give a new equation.
— 128z, + 88z, + 0z3 = —4 (A.11).

And the new system will look like:

-128 88 0 ||z | | -4
-16 24 -8 To | = 1
8 =32 20 z3 1
Proceeding to the element a3 = —8, the corresponding vector is:

{V}= [ 1.0 25 1.0 ]
Premultiplying the system by the vector V will give the new equation.

— 160z, + 116z, + 0z3 = —0.5 (A.12)
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resulting in the new system:

~128 88 0 ||z —4
~160 116 0 ||z, | =| ~0.5
8 —32 20 || zs 1

Proceeding to the last term a;; = 88, and the corresponding vector is:

{Vi=] <18 10 0.0

6
88
Premultiplying the system by the vector V will give the new equation.

8.72727z, + Oz, + Ozg = 4.77273 ~ (A13)

And the final system is:

872727 0 0 zy 477273

—-160 116 O Ty | = -0.5
8 -32 20 z3 1

By forward substitution we determine the X vector.

4.77273
= =0. A.l4
1= grer O _54688 (14
Ty = —0.5 — (—-],16106)( 0.54688) = 0.75001 (A.15)
_ —(—392 5

which is the’solution’ of the system.
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A.1.4 Second direct method .

Let us consider the same 3 by 3 system of equation:

20 -16 2 z1 1
~16 24 -8 ||z, | =11
8 —32 20 || z3 1

We start with the first unknown, we put z; equal to:
~16 2

T, =y — —I — —=Z
1= 20 T2 9973
substituting it into the three equations,

the first equation becomes:

-16 - 2
20(y: — —2'6‘332 - %x;;) ~16z9+ 223 =1

20y1 =1

the second equation becomes:

—16 2
—16(y1 — "'2T$2 - %.’L‘a) + 24z, — 83 =1

- 16y1 + 11.2(32 - 6.42’3 =1

From this expression we put the value of z; equal to:

—16 —-6.4

Ty = —'i']':z'yl +y2 — mwa

substituting it in the previous equation will give:

—-16 ~-6.4
— 16y; + 11.2(—my1 + Y2 — 119

T3 — 6.43)3) =1
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(A.17)
(A.18)
(A.19)

(A.20)

(A.21)

(A.22)

(A.23)




11.2y, =1  (A24)

and after substituting the value of z; and then z, The third equation be-

comes: third equation respectively.

-16 2 o -
8(y1 - —26—.1:2 et —2-69:3) - 32222 + 2033 =1 (.‘XQO)
8y1 — 25.6z, + 19.2z5 = 1 (A.26)
then,
—16 —-6.4
8y1 ...56( 11.2y1 +y2 11.2 2:3) + 19.22?3 1 (.‘\.2{)
— 28.57143y; — 25.6y; +4.57143z3 = 1 (A.28)

From this we put the value of z3 equal to:

—28.57143  —25.6
457143 ' T 4.57143

After we substitute it in the previous equation we get:

Y2+ Y3 ’ (A.29)

Tz = —

4.57143y; = 1 (A.30)

we have now formed two systems of eqﬁations the first system from (1..59),

(1.64), and (1.70),

20 0 0 w| |1
0 0 537143 || s 1
and the second system from (1.57), (1.62), and (1.69)
: -16 2
21 =Y~ 5 %2 T 5% (A.31)
—16 —-6.4
R TILL R TR (A-32)
—28.57143 -25.6
T3 = — Y2+ ¥3 , (A.33)

457143 7' 4.57143
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By replacing the z; expression in the z, expression,

-16, -16 —6.4 2
EN T gy gt TR T T Tt (A3
x, = 2.14286y, + 0.8y, + 0.35714z3 (A.35)

And, by replacing the z3 expression in the z; expression and, with the new

z, expression.

2, = 1.42857y, + y2 + 0.57143(6.25y, + 5.6y2 + ya) (A.36)
2, = 5.00001y; + 4.20001y, + 0.57143y, (A.37)

Then

7, = 2.14286y; + 0.8y, + 0.35714(6.25y; + 5.6y2 +ys) (A.38)
= 4.37499y; + 2.79998y, + 0.35714y; ' (A.39)

The system is now reduced to:

T 4.37499 2.79998 0.35714 n
z, | = | 5.00001 4.20001 0.57143 Y2

By replacing the first system in the second system we get:

T 4.37499 2.79998 0.35714 20 O 0 1
zo | = [ 5.00001 4.20001 0.57143 0 11.2 0 1

T3 6.25 5.6 1.0 0 0 5.37143 1

or we can write;

z | | 437499 279998 035714 || X 0 0O 1
z, | = | 5.00001 4.20001 057143 || 0 &5 O 1
I3 6.25 5.6 1.0 0 0 53_;175 1
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Thus the final system is:

T 0.21875 0.25000 0.07812 1
zz | = | 0.25000 0.37500 0.12500 1
T3 0.31250 0.50000 0.21875 1

This system gives the exact solution of the problem the 3 by 3 matrix. The

solution from this system is therefor:

zy = 0.54687
T, = 0.75000
z3 = 1.03125
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Appendix B

Program Elements
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Two programs are written for the three dimensional finite difference tech-
niques described in this thesis. The two programs are used to compute
the linear and nonlinear deflection of clamped and simply supported thick
plates.

The program DIFF9 FORTRAN considers forward finite difference.

The program DIFF91 FORTRAN considers central finite difference.

For the two programs, the submatrices described in chapter IV are formu-
lated automaticaly in the general matrix AA to save the storage.

Nine subroutines are involved in each program, namely:

SUBROUTINE FORDIF OR SUBROUTINE CENDIF

SUBROUTINE GENR

SUBROUTINE SCHEM

SUBROUTINE BOUNDA

SUBROUTINE SOLINV

SUBROUTINE MATMUL

SUBROUTINE FORCE

SUBROUTINE BOUNDF

* SUBROUTINE NOLINE

In these programs, double precision arithmetic is used for all the calcula-

tions.
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B.1 Description of Input Data

'1-Free format card to define, the number of points to generate the scheme
(N), the increment number (INC), the relaxation factor (GAMA), the num-
ber of iteration maximum (IMAX), the type of boundary condition used
(KD).

2-Master Contro_l Card (15,F10.4,F5.3,F10.5,2F5.3,215,F10.5,15)

One Card to define the number of nodes, the modulus of elasticity, Poisson’s
ratio, the principal length, the ratio a/b, the ratio h/a, number of mesh
sizes. in x,y directions, number of mesh sizes in z direction, theconvergence
ratio, number of loads used.

Columns 1-5 : number of nodes in the plate [NOD].

6-15 : Modulus of elasticity (E).

16-20 : Poisson’s ratio (P).

21-30 : The principal length (XA).

31-35 : The ratio a/b (AB).

36-40 : The ratio h/a (AH).

41-45 : Nurhber of mesh sizes in the x and y direction (NTX).

46-50 : Number of mesh sizes in z direction.(NTZ).

51-60 : Convergence ratio (DELTA). |

61-65 : Number of loads (NIL).

3-Element Data (F5.2,415,315).

One Card for each node in order.

Columns 1-5 : Load factor [FF(NOD,1)].
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FF(NOD,1)=1.0 loaded.

FF(NOD,1)=0.0 not loaded.

5-10 : Incrementation in the Y direction (IJKL(I,1)).

11-15 : Incrementation in the plan XZ (IJKL(I,2)).

16-20 : Incrementation in the plan YZ (IJKL(I,3)).

21-25 : Label of the functions related to each node (IJKL(I,4)).

Nodes relationship for the boundary layers [NP(13)].

26-30 :Row position of the node to generate the scheme (IM).

31-35 :Column position to generate the scheme (JM).

36-40 :To generate the appropriate boundary éonditions,

ITEST=0 Clamped plate

ITEST=1 Simply Supported plate

For clamped plate the points beybnd the edges are affected with a sign (+).
For simply supported plate the points beyond the edges are affected with

a sign (-).
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Appendix C

Input-Output

C.1 Input-Output: Clamped Plate 20 nodes,
- Using DIFF9

C.2 Input-Output: Simply supp. Plate 45
nodes, Using DIFF91
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FILE: DIFF1 DATA hd VM/SP noz<mnm>ﬂuoz»m MONITOR SYSTEM PAGE 00001

6 2 0.10 399 2

20 1.0000 .316 1.0000 1.0 0.100 ) 4 0.9999 9

17.79 38.3 63.4 95.0 134.0 184.0 245.0 318.0 402.0

0 0 0

2 0 o

0 3 0

a 4 0
1.00 2 4 a 109 3 3 0 -
1.00 2 4 a4 112 3 4 0
1.00 2 4 4 113 4 3 0
1.00 2 4 4 108 4 a 0
0.00 2 4 a 100
0.00 2 4 a 97
0.00 2 4 4 96 '
0.00 2 4 a 104
0.00 2 4 a 100
0.00 2 a 4 97
0.00 2 4 a 96
0.00 2 a 4 104
0.00 2 a 4 100
0.00 2 a 4 97
0.00 2 4 4 96
0.00 2 4 a 104 .
1.00 2 -4 -a 109 3 3 1
1.00 2 -4 -4 112 3 a 1 ’
1.00 2 -4 -4 113 a 3 1
1.00 2 -4 -4 108 4 4 ]




FILE: DIFF9 RESULT . VM/SP CONVERSATIONAL MONITOR SYSTEM PAGE 00001

CALMPED ISOTROPIC THICK RECTANGULAR PLATE . '

TOP LAYER SCHEME GENERATED BY NA MATRIX

0 0 1 2 1 0 0 0 0 0 0

0 0 0 0 0 (¢} 0 0 0 0 0 N

1 0 1 2 1 0 0 0 0 0 1]

3 o 3 4 3 0 0 0 0 0 0

1 0 1 2 1 ¢} 0 0 0 0 0 ¢

0 0 0 0 0 0 0 0 0 0 0

0 0 0 ] 0 0 0 0 0 0 0
NUMBRE OF NODES = 20
YOUNG MODULOUS = 1.00000
POISSON S RATIO =0.316
LONGITUDINAL LENGTH= 1.00000
RATIO A/B =1.000 ,
RATIO H/A =0.100
MESH NUMBER ON X,V = a .
MESH NUMBER ON 2Z = 4 .
MESH SIZE ON X AXIS = '0.25000 . ’
MESH SIZE ON VvV AXIS = 0.25000
MESH SIZE ON Z A>1S = 0.02500
DELTA = 0.99990
GAMA = 0.10000

(Q*A**+4): (E*H**4) (Q*A**4)/(D*H) LINEAFR RIS 1 YL S

0.17790E+402 0.19216E+02 0.34407¢ - 3230¢e+0




FILE: DIFF9 RESULT .

. NUMBER OF ITERATIONS = 105
(Q*A**4)/(E*H*%4) (Q*A**4)/(D*H)

0.38300E+02 0.41371E+03

NUMBER OF ITERATIONS = 126
(Q*A**4)/(E*H**4) AC¢>;oav\ﬂcoIv

0.63400E+02 0.68483E+03

NUMBER OF ITERATIONS = 112
(Q*A**4)/(E*H**4) (Q*A**4)/(D*H)

0.95000E+02 0.10262E+04

NUMBER OF ITERATIONS = 104
(Q*A®*4)/(E*H**4) (Q*A**4)/(D*H)
0.13400E+03 0.14474E+04

NUMBER OF ITERATIONS = 100
(Q*A®*a)/(E*H**4) (Q*A**4)/(D*H)

0.18400E+03 0.19875E+04

NUMBER OF ITERATIONS = Q7
(Q*A®+4a)/(E*H**4) (Q*A**4)/(D*H)

0.24500€+03 0.26464E+04

- NUMBER OF ITERATIONS = 101

(Q*A**4)/(ESH**4) (Q*A+*4)/(D*H)

0.31800E+03 00.34349E+04
NUMBER OF ITEFAZIONS = 110
(Q*A®*%a)/(E*H**4) [ ~5*%4)/(D*H)

0.40200E+03 i).43423E+04

VM/SP CONVERSATIONAL MONITOR SYSTEM

LINEAR W

0.74075E+00

LINEAR W

0.12262E+01

LINEAR W

0.18374E+01

LINEAR W

0.25917E+01

LINEAR W

0.35587E+01

LINEAR W

0.473B5E+01

LINEAR W

(1.61504E+O1

1 INEAR W

0.77750E+O

NONLINEAR W

0.64456E+00

NONLINEAR W

0.92815E+00

NONLINEAR W

0.11907E+01

NONLINEAR W

0.14347E+01

NONL INEAR W

0.16765E+01

NONLINEAR W

0.19103E+01

NONLINEAR W

0.213BAE+0!}

NONLINEAP W

0.23580E+01

PAGE 00002




FILE: DIFF9 RESULT . VM/SP CONVERSATIONAL ZOIMqu SYSTEM PAGE 00003

.zczmmx OF ITERATIONS = 108




FILE: DIFF2 DATA . VM/SP CONVERSATIONAL MONITOR SYSTEM PAGE 00001

7 3-0.050 500 1 ’ .
45 1.0000 .316 1.0000 1.0 0.025 6 a 0.99999 8
12.1 29.4 56.9 99.4 161.0 247.0 358.0 497.0

0 0 o
0 0 0
3 0 0
0 0 o
0 0 0
6 0 0 .
0 7 0
0 8 0
9 9 0
1.00 3 9 9 109 3 3 0 .
1.00 3 9 9 110 3 4 0
1.00 3 9 9 112 3 5 0 ’
1.00 3 9 9 1 4 3 0
1.00 3 9 9 105 4 4 0
1.00 3 9 9 106 4 5 0 :
1.00 3 9 9 113 5 3 0
1.00 3 o 9 107 5 4 0
1.00 3 9 9 108 5 5 o
0.00 3 9 9 100
0.00 3 9 9 99
0.00 3 9 9 97
0.00 3 9 9 98
0.00 3 9 9 101 ’
0.00 3 o 9 102
0.00 3 9 9 96
0.00 3 9 9 103
0.00. 3 9 9 104
0.00 3 9 9 100
0.00 3 9 9 99
0.00 3 9 9 97
0.00 3 9 9 o8
0.00 3 9 9 101 -
0.00 3 9 9 102
0.00 3 9 9 96
0.00 3 9 9 103
0.00 3 9 9 104
0.00 3 9 9 100
0.00 3 o 9 99
0.00 3 9 9 97 .
0.00 3 9 9 98
0.00 3 9 9 10t . .
0.00 3 9 9 102 .
0.00 3 o 9 96 : '
0.00 3 9 9 103 i
0.00 3 9 9 104
1.00 3 -9 -9 109 2 3 1
1.00 3 "-a " -9.110 . a 1
1.00 3 -0 -9 112 5 1
1.00 3 -9 -9 Tt . 3 1
1.00 3 -9 -9 105 4 q 1
1.00 3 -9 -9 106 4 5 1
1.00 i -9 -9 113 5 3 1




FILE; DIFF2 DATA * VM/SP CONVERSATIONAL MONITOR SYSTEM PAGE 00002

1.00 3 -9 -9 107 5 4 1 .
1-.00 3 -9 -9 108 5 5 1




ﬂ_rm"‘ouﬂmw‘ RESULT * VM/SP CONVERSATIONAL MONITOR SYSTEM . PAGE 00001

SIMPLY SUPPORTED ISOTROPIC THICK RECTANGULAR PLATE ' .

TOP LAVER SCHEME GENERATED BY NA MATRIX

0 0 -1 -2 -3 -2 -1 0 0 0 0

-1 0 1 2 3 2 1 0 0 0 0

-4 0 4 5 6 .5 4 ] 0 0 0 ‘

-7 ] 7 8 9 B 7 0 0 0 0 : .

.4 o 4 5 6 5 a4 © 0 0 © .

-1 0 1 2 3 2 1 0 0 0 0

0 ] o o ‘o 0 0 ] 0 0 o . ;
0 0 (] ] 0 0 0 0 0 0 0

] 0 0 0 ] 0 0 0 0 0 0

0 0 0 0 0 (¢} 0 0 0 0 0

NUMBRE OF NODES = a5
YOUNG MODULOUS = 1.00000
POISSON S RATIO =0.316
LONGITUDINAL LENGTH= 1.00000
. RATIO A/B =1.000 .
RATIO H/A =0.025 '
MESH NUMBER ON X,V = 6 ’ .
MESH NUMBER ON Z = a
MESH SIZE ON X AXIS = *0.16667 . -
MESH SIZE ON ¥V AXIS = 0.16667
MESH SIZE ON Z AXIS = 0.00625
DELTA = 0.99999
GAMA = 0.05000
(D*A*#4)/(E*H*%4) (Q*A**4)/(D*H) LINEAR W . o
0.12100E+02 0.13070E+03 0.48B40E+00 -0t
o e Ta o PNE (AR, PR




m—rm"ﬁc_ﬂmo_ RESULT *

.NUMBER OF ITERATIONS = 21B
(Q*A*+4)/(E*H**4) .AOo>.nbu\AOoIv

0.29400€E+02 0.31757E+03

NUMBER OF ITERATIONS = 218
(Q*A**4)/(E*H?**4) (Q*A**4)/(D*H)

0.56900E+02 0.61462E+03

NUMBER OF ITERATIONS = 215
(Q*A**4)/(E*H**4) (Q*A**4)/(D*H)

0.99400E+02 0.10737E+04

NUMBER OF ITERATIONS = 225
(Q*A**4)/(ESH**4) (Q*A**4)/(D*H)

0.16106E+03 0.17391E+04

NUMBER OF ITERATIONS = 301
(Q*A%*a)/(E¥H**a) (Q*A**4)/(D*H)

0.24700E+03 0.26680E+04

NUMBER OF ITERATIONS = 325
(Q*A**4)/(E*H**4) (Q*A**4)/(D*H)

0.35B00E+03 0.38670E+04

. NUMBER OF I1TERATIONS = 367
(Q*A**4)/(EYH**4) (Q*A*+4)/(D*H)

0.49700E+03 0.53685E+04

NUMBER OF ITER#LI.'. 399

VM/SP CONVERSATIONAL MONITOR SYSTEM

LINEAR W

0.1V1B67E+01

LINEAR W

0.22967E+01

LINEAR W

0.40122E+01

LINEAR W

0.64986E+01

LINEAR W

0.99699E+01

LINEAR W

0.14450E+02

LINEAR W

0.20061E+402

NONLINEAR W

0.73428E+00

NONLINEAR W

0.10285E+01

NONLINEAR W

0.13131E+01

NONLINEAR W

0.15926E+01

NONLINEAR W

0.18700E+01

NONLINEAR W

0.21420€E+01

NONLINEAR W

0.23855E+01

PAGE 00002
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Appendix D

Computer Programmes

D.1 DIFF9 FORTRAN

D.2 DIFF91 FORTRAN

201




FILE: DIFF9 FORTRAN ¢ VM/SP CONVERSATIONAL MONITOR SYSTEM ) PAGE 00001
C Y R R R Y R R R R R R S A RN A R AR R AR A R R 2 0 A DIFQ0010
c . PRI EEIIEIIERRANB IO S EESH 442 E RS SSARLEEERTS - DIF00020 ‘
C hd NAME : NASR-EDDINE BENCHARIF . hd DIF00030
C . STUDENT ID : 050205 . * DIF00040
C * POSITION : PH.D GRADUATE STUDENT * * DIF00050
o * FIELD : SOLID MECHANICS. CIVIL Omvdo . DIFD0060
C * ADVISOR : DR.S.SF.NG * DIF00070
C . ooo.oooqoo..ooo-o»o;.oo.noooo.o.n.oo»....n * DIFQ0080
C SEREFI LRSI LR EU RIS S H SRR ERIRPREEE RSOOSR ERETSE DIF00090
ccc DIF00100
CCC THIS PROGRAM USES FORWARD FINITE DIFFERENCE TECHNIQUE TO COMPUTE DIFQO110
CCC THE LINEAR AND NONLINEAR DIMENSIONLESS DEFLECTION W DIF00120
ccc DIFO0130
IMPLICIT REAL*B (A-H,0-2) DIF00140
DIMENSION R(13), zvﬁ_uv NPA(13),vAL(11) DIF00150
cc DIMENSION mma_nm 1) ,FOR(375,1) ,DFOR(375,1),UvW(25,3), ugxrﬁ_nm 4) DIF00160
cc DIMENSION UumzAuqm._v.anﬂwqm.dv.z>nd. 11),AA(375,375) DIF00170
cc DIMENSION FF(80,1),FOR(240,1), c<indm.uv.cmcnnwbo._v.mgxrnmo.bw DIFO00180
cc DIMENSION DISN(240,1).DIS(240.1).NA(11,11) ,AA(240,240) DIFD0190 !
cc DIMENSION FF(45,1) ,FOR(135,1),Uvw(9,3),DFOR(135, 1),1JKL(45,4) DIF00200
cc DIMENSION DISN(135,1),DIS(135,1),NA(11,11),AA(135, .mmv DIF00210
DIMENSION FF(20,1), mOzamo 1),DFOR(60,1), C<£na 3),1JKL(20,4) DIF00220
DIMENSION Dmmzﬂmo._u.Oumﬁmo._v.z>a__ 11),AA(60,60) DIF00230
C . DIF00240
ccc N . NUMBER OF POINTS TO GENERATE THE MATRIX NA . DIF00250 .
ccc INC : NUMBER OF NODES ON ONE ROW ., DIF00260
ccc GAMA: RELAXATION FACTOR . DIF00270
ccc KD=1: SS/SS PLATE, KD=2: CC/CC PLATE (TO WRITE THE TITLE) D1F00280
READ(5,*) N,INC,GAMA, IMAX, KD DIF00290
1IF(KD.EQ.1) PRINT 8O DIF00300
IF(KD.EQ.2) PRINT BO2 DIFQ0310
DO 15 I=1,11 DIF00320
po 15 J=1,1 DIFO0330
NA(I,J)=0 ‘DIF00340
15 CONTINUE DIF00350
CALL GENR(N,INC,NA,KD) DIF00360
PRINT 805 DIF00370
inudmam.wovaaz>au.gv.gn‘._.v._ud.u_v D1F00380
90 FORMAT(/,1115./) D1F00390 . .
CCc ’ D1F0O0400 :
ccc NOD :TOTAL NUMBER OF NODES FOR ONE QUATER OF PLATE DIF00410
ccc E :MODULUS OF ELASTICITY DI1F00420 .
ccc P «POISSON‘S RATIO DIF00430 L
ccc XA :THE PRINCIPAL LENGHT DIFD0440
ccce AB :THE RATIO A/B ) DIF004S0 ’
ccc HA +:THE RATIO H/A DI1F00460 4
Cccc NTX :NUMBER OF MESH SIZ2ES az THE X AND Y DIRECTIONS ’ © DIF00A470
ccc NTZ :NUMBER OF MESH SI1ZES IN THE Z DIRECTION DI1FD0480
cce DELTA:TO CONTROL CONVERGENCE OF RESULTS DIF00490
cCce NIL :NUMBER OF THE DIMENSIONLESS VALUES OF 0 DI1FO0500
ccc . DIF00510
nm»cam.mocvzcc.m.v.x>.>m.I>.qu.24N.Dmr4>.zar DIF00520
cece . DIF00530
ccc VAL: VECTOR TO STORE THE VALUES OF Q DIF00540
cce : DIF00550




FILE: DIFF9 . FORTRAN * VM/SP CONVERSATIONAL MONITOR SYSTEM PAGE 00002
. READ(5,*) (VAL(IL),IL=1,NIL) DIF00560
cce DIFO0570 ’
CCC  AB=B/A  B>A AB>1.0  A=XA=1.0 DIF00580
CCC  HA=H/A  H<A - HA<1.0 DIF00590
cce TX=XA/NTX TY=TX/AB  TZ=(XA*HA)/NTZ DIF00600
cce DIF00610 )
TX=XA/NTX DIF00620
TY=(XA®AB)/NTX . DIF00630
TZ=(XA®HA)/NTZ . DIFO0640
WRITE(6,1016)NOD,E,P,XA ,AB ,HA ,NTX ,NTZ ,TX,TY,TZ,DELTA,GAMA DIF00650
B=(E*P)/((1.+P)*(1.-2.%*P)) . DIF00660
G=E/(2.*(1.+P)) DIF00670
G1=B+2.*G DIF006B0
G2=B+G DIF00690
G3=B . DIF00700
G11=G1 : DIF00710
622=G2 DIF00720
C G11=E/(1.-P%#*2) DIF00730 .
c 622=E/(2.0%*(1.-P)) ] DIFO0740 ’
D=(E*(XA*HA)**3)/(12.%(1.-P*+2)) D1F00750
TY=TY*AB DIF00760
TZ=TZ*HA DIF00770
HX=HA . DIF00780
R(1)=(1.0/TY**4)*(1./HX) . DIF00790
R(2)=(2.0/((TX**2)*(TY**2)))*(1./HX) . DIF00B00
R(3)=((-4.0/Tv**2)*((1.0/TX**2)+(1.0/TV**2)))*(1./HX) . DIF00B10 :
R(4)=R(2) ’ DIF00820
R(5)=(1.0/TX**4a)*(1./HX) DIF00830
R(6)=((-4.0/TX**2)*((1,0/TX**2)+(1.0/TY**2)))*(1./HX) DIF00B840
mAqvuAAm.o\qx..av*nm.c\4<..»v+nm.o\ﬁAqx..uv.aq<..~vvvv.a_.\va DIF0O0BS0
R(B)=R(6) DIFD0B60
R(9)=R(5) DIFO0B70
R(10)=R(4) D1F00BBO
R(11)=R(3) D1F00890
R(12)=R(2) . DIF00900
R(13)=R(1) DIF00910
DO 4 1=1,NOD/S DIF00920
PO 4 K=1,3 DIF00930
UVW(I ,K)=0 DIF00940 .
4 CONTINUE DI1F00950 .
DO 1 I=1,3*NOD D1F00960
DO 1 J=1,3*NOD ) DIFO0970 .
: AA(1,J)=0.0 DIF00980 .
1 CONTINUE . DIF00990
cce DIF01000 :
ccce UVW: MATRIX TO SATISFY THE ,SYMMETRY DIF01010 “
cCcC . DIF01020
po 3 1=1,NOD/S DIF01030
3 READ({5,700) (UVW(I K) K=1.3) D1F01040
700 FORMAT(315) . . DIFO1050
ccce DIF01060
CALL FORDIF(AA,NA.NP,R,N.HA,TX,TY,TZ,NOD,G.G1.62,.1JKL) DIF01070
cce D1F01080 -
CALL BOUNDA(UVW,NOD,AA) D1F01090
cce ‘ DIFD1100




FILE: DIFF9Q FORTRAN #* VM/SP CONVERSATIONAL:MONITOR SYSTEM PAGE 00003
CALL SOLINV(AA,60) DIF01110 .
ccer ’ DIF01120
TUNIT=1 DIF01130
c NIL=IUNIT : DIF01140
DO 250 IL =IUNIT,NIL DIF01150 .
DO 13 I=1,3*NOD DIFD1160
DIS(1,1)=0.0 DIF01170
DISN(I,1)=0.0 DIF01180
13 CONTINUE DIFO1190 ..
Q=VAL(IL) DIF01200
ccc DIFD1210
CALL FORCE(Q,P,HA,NOD,E,FF,DFOR) DIF01220
cce DIF01230
c WRITE(6,1014) (I1.DFOR(I.1),DFOR(I+NOD,1),DFOR(1+2#NOD,1),1=1,NOD) DIF01240
ccce g DIF01250
CALL BOUNDF (UVW,NOD,DFOR) DIF01260
cce DIFD1270
CALL MATMUL(AA,60,60,DFOR,1,DIS) DIF01280 s
NL=NOD/S . DIF01290
NN=2*NOD+3*NL DIF01300 )
DLINEA=DIS(NN,1) DIF01310
c PRINT 1013 DIF01320
o WRITE(6,1014) (1.DIS(I,1),DIS(I+NOD,1).DIS(I+2*NOD,1),1=1,N0OD) DIF01330
cceeeecce . DIF01340
cceee : DIF01350
ccceeccec * DIF01360
ICONT =0 DIF01370
50 CALL NOLINE(DIS.IJKL.NOD,AB,XA ,HA,E,.Q,P,B,G,NTX ,NTZ,FOR) DIF01380
CALL BOUNDF (UVW NOD,FOR) DIF01390
C WRITE(G6,1014) :.moz:._u.mOn:...zoc._v.moz:.vwnzoc.:.~u..zoov DIF0 1400
cceeece DIF01410
, ccee DIF01420
! cceceece DIF01430
_ CALL MATMUL(AA,60,60,FOR,1,DISN) ’ DIF01440
ccc DIF01450
C PRINT 1013 DIF01460
! c WRITE(6,1014) (1,DISN(I,1),DISN(I+NOD,1),DISN(I+2*N0OD,1),I=1,NOD) DIF01470
' c WRITE(6,301) Q,12.0%(1.-P%%2)+0 DIS(NN,1) ,DISN(NN, 1) DIF01480
; IF(ICONT.EQ.IMAX) GO TO 251 DIFO 1490
; ICONT=1CONT+1 DIFD1500
| DO 51 1=1,3*NOD DIFO1510
1F(DABS(DISN(I,1))-DABS(DIS(I,1))) 52,51,53 DIF01520
52 IF(DELTA-DABS(DISN(1,1)/DIS(1,1))) 51,54,54 DIF01530 .
53 IF(DELTA-DABS(DIS(1,t)/DISN(I,1))) 51,54,54 DIF01540
51 CONTINUE DIF01550
251 PRINT B804 ! . . DIFG1560 -
WRITE(6,301%) o._N.?l_.nv-owv.o.Oruzm>.Uumzazz.‘V DIFOI570 .
301 FORMAT(4E15.5,/) DIFO1580
WRITE(6,803) ICONT DIFO1590
803 FORMAT(/.5X. 'NUMBEF OF ITERATIONS =',15,/) DIFO1600
GO TO 250 DIF01610
54 DO 56 II=1,3*NOD DIFD1620C
TEMP=DIS(11,1) : DIF01630 .
DIS(11,1)=GAMA*DISN(II,1)+(1.0-GAMA)*TEMP DIF01640
56 CONTINUE DIF01650
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.GO TO 50 DIFD1660 .
250 CONTINUE DIFO1670 ’
C PRINT 1003 . DIF01680
C WRITE(6,*) ((AA(M,N) ,N=1,3*NOD) ,M=1,3*NOD) DIFO1630
C PRINT 1003 DIF01700 )
C 55 PRINT 1013 . DIFO1710
C WRITE(6,1014) (1.DISN(I,1),DISN(I+NOD,1).DISN(1+24N0D,1), DIF01720
c 81=1,NOD) DIFD1730
C PRINT 1013 DIFO1740 ..
C WRITE(6,1014) (1,DIS(1,1),DIS(I+NOD,1),DIS(I1+2*NOD,1), DIF01750
C &1=1,NOD) DIFD1760
801 FORMAT(’SIMPLY SUPPORTED ISOTROPIC THICK RECTANGULAR PLATE’./) DIFD1770
802 FORMAT(‘CALMPED I1SOTROPIC THICK RECTANGULAR PLATE’,/) DIF01780
804 FORMAT(’{Q*A**4)/(E*H®*a)  2X, ' (Q*A**4)/(D*H) " ,2X, LINEAR W’ 6X, DIFD1790 ;
B°NONLINEAR W',/) ’ DIF01800
805 FORMAT(10X,’ TOP LAVER SCHEME GENERATED BY NA MATRIX'./) DIFD1810
900 FORMAT(15.F10.4,F5.3,F10.5,2F5.3,215,F10.5,15) DIFD1820 .
1001 FORMAT(//.2(1X,10E13.7,/)) DIFD1830 .
1002 FORMAT(6(1X,10E13.4,/),/) DIF01840
1003 FORMAT(/.5X, 'MATRIX AA‘) DIF01B50
1014 FORMAT(/,(5X.13,2X,3(E12.4,2X)./)) DIFO1B60
1013 FORMAT(/.5X, NODE X-DIRECTION ‘,’ V-DIRECTION ‘.’ Z-DIRECTION’,/) DIFQ1870
1016 FORMAT(OX, 'NUMBRE OF NODES  =°,15,/,9X,’YOUNG MODULOUS =, DIF01880 .
&F10.5,/.9X, POISSON S RATIO =‘,F5.3,/.9X, LONGITUDINAL LENGTH=* ,DIF01890
8F10.5./.9X,'RATIO A/B =’ .F5.3,/,9X, "RATIO H/A DIF01900
& ='.F5.3./,9%, MESH NUMBER ON X,¥ =°,15,/,9X, MESH NUMBER ON Z DIF01910
& =°.15./.9X. MESH- SIZE ON X AXIS =‘,F10.5,/,9X, MESH SIZE ON V DIF01920
&AXIS =‘.F10.5,/,9X, ‘MESH SIZE ON Z AXIS =',F10.5,/,9X, 'DELTA =*, DIFD1930
&F10.5,/,9X, ‘GAMA =' F10.5) : DIF01940 .
STOP : DIF01950
END . DIF01960
C DIF01970
C DIF0D1980 ’
n 00..0.'00.......600600.0.0!.Ql.....l..l...'... UﬁﬂQ‘QQQ
C *SUBROUTINE PROGRAM FOR CALCULATING MATRIX ¢ DIF02000
c » MULTIPLICATION * DIFD2010
, ﬁ O0.0.G!QQ.QQ..!O..QIQQOGQOGOQOQOQQOQQQQOOQQOOQ cuﬂONONO .
; C D1F02030
C . DIF02040
: SUBROUTINE MATMUL (AA NN, MM _BB.LL.CC) DIF02050
i IMPLICIT REAL®*B (A-H,0-2) DIF02060
: . DIMENSION AA(NN,MM) BB(MM.LL).CC(NN.LL) DIFO2070 . )
, ] - DO 100 I=1,NN DIF02080 .
DO 200 J=1,LL - DIF02090
€C(1.,J4)=0.0 . DIFD2100 :
DO 300 Ki=1,MM : ) DIFD2110 -,
CC(1.J)=CC(1,J)+AA(T K1)*BB(¥1.J) DIFD2120
300 CONTINUE DIF02130
200 CONTINUE DIFQ2140
100 CONTINUE . DIF02150
RETURN : DIF0D2160
END DIFO2170
- C DIF02180 . .
ﬂ '.0......!....!0..QQOlQ..Q.l...lll.lQID..QOQ.. —UHmucNdwo
C *SUBROUTINE PROGRAM DETERMINING THE FINITE DIF02200
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C *« DIFFERENCE SCHEME FOR BIHARMONIC OPERATOR * DIF02210 :
n QQQQQQQQ.Q....QQQ000060QQOQQDQQOQQQQQQQQQQQQQQ UuﬂONNNO
c . DIF02230
o DIF02240
SUBROUTINE SCHE(NA,N,IM_,JM,NOD,ITEST NP) D1F02250
IMPLICIT REAL*B (A-H,0-Z) DIFD2260
DIMENSION NA(11,11),NP(13) DIF02270
NP(1)=NA(IM-2,JM) DIF02280
NP(2)=NA(IM-1,JM-1) D1F02280 °
NP(3)=NA(IM-1,JM) DIF02300
NP(4)=NA(IM-1,IM+1) . DIF02310
NP(5)=NA(IM,JM-2) DIF02320
NP(6)=NA(IM,JM-1) DI1F02330
NP(7)=NA(IM, JM) . D1F02340
NP(8)=NA(IM,JM+1) . DIF02350
NP(9)=NA(IM,JM+2) DIFD2360
NP(10)=NA(IM+1 JM=-1) DIF02370
NP (1.1)=NA(IM+1,JM) DIF02380
NP(12)=NA(IM+1,JM+1) i DIF02390
NP({13)=NA(IM+2 JM) - DIF02400
1IF(1ITEST.EQ.0) GO TO 10 i DIF02410
IF(ITEST.EQ.1) GO TO 11 DIFD2420
11 DO 12 IK=1,13 . ) DI1F02430
IF(NP(IK)) 13,12,13 DIF02440
13 NP(IK)=NP(1K)+(NP(IK)/ABS(NP(IK)))*(4*NOD)/5 . DIF02450
12 CONTINUE DIF02460
10 RETURN DIF02470
END DIF02480
C DIF02490
ﬂ ..00.000...000.'QQQOO.Q.00.!..0.0.00!000..6.0Q UuﬂONWQQ
c . * SUBROUTINE PROGRAM GENERATING THE FINITE * DIF02510
c . DIFFERENCE MESH POINTS ON T/B LAYER . DIFD2520
ﬁ .OQQQOQQ.QQQOQQQ'QQCQ.QQ..OQ.QQ....Q...QQ..QQ. UHﬂOwao
c DIF02540
(o DI1F02550
SUBROUTINE GENR(N,INC,NA,KD) DIFD2560
IMPLICIT REAL*8 (A-H,0-Z) DIF02570
DIMENSION NA(11.11) DIF02580
DO 9 I=1,N DIF02590
DO 9 J=1,N DIFD2600
9 NA(1,J)=0 DIF02610
DO 10 1=3,N-2 DIF02620
DO 11 J=3,N-2 . DIF02630
1F(1.G6T.3) GO TO 14 DIF02640
NA(I,J)=NA(T.J-1)+1 . DIF02650
'NA(I,1)=NA(1,3) © . DIF02660
NA(),J)=((—-1)**KD)*NA(3.J4) DIF02670
NA(1,.N)=NA(1 ,N-4) DIF026B0
NA(1,N~-1)=NA{1 N-3) DIF02690
GO TO 11 DIF02700
14 NA(I,J)=NA(1-1,4)+INC DIF02710
11 CONTINUE DIFD2720
NACI,1)=((-1)**KD)*NA(I,3) DIF02730
NA(I,N)=NA(I . N-4) D1F02740

NA(I.N-1)=NA(I,N-3) DIFD2750
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CONTINUE DIF02760
DO 12 I=N-1,N DIF02770
DO 12 J=1,N DIFD2780
NA(1,J)=NA(I-2*(2+I-N),J) DIF02790
RETURN DIFD2800
END DIF02810
DIF02820
DIF02830
DIFD2840
(R X XA RN SRR 22222 X2 UA—HQNGMO
* SUBROUTINE PROGRAM GENERATING THE FINITE = DIF02860
’ DIFFERENCE NONLINEAR OPERANDS . DIF02870
I E X X2 X R X R 22X RSS2 RS RENSSNEESS SRR RSS2 Y 2 DmﬂQNQmO
. : DIF02890
: DIF02900
SUBROUTINE NOLINE(DIS,IJKL,NOD,AB,XA,HA,E,Q,P,B,G,NTX ,NTZ,FOR) DIFD2910
IMPLICIT REAL*B (A-H,0-2) DIF02920
DIMENSION IJKL(20,4).DIS(60,1),FOR(60,1),FF(20,1) DIF02930
TX=XA/NTX DIF02940
TY=TX*(AB*¢2) DIFD2950
TZ=(XA*HA)/(NTZ) DIF02960
G1=B+2.*G DIF02970
G2=B+G DIF02980
G3=8B DIF02990
G11=G1 DIF0O3000
G22=G2 " DIF03010
G11=E/(1.-P%*2) DIFD3020
G22=E/(2.0¢(1.~-P)) DIF03030
DO 18 1=1,NOD DIF03040
1J=1JKL(I, 1) DIF03050
IK=I1JKL(I,2) DIF03060
JK=ITJKL(I,3) DIF0O3070
11=1+NOD ) DIF0O3080
12=1+42*NOD DIF0O3090
IF(IJKL(1,4).EQ.96) GO TO 2096 DIF03100
IF(IJKL(1,4).EQ.97) GO TO 2097 DIF0O3110
IF(1JKL(1,4).EQ.98) GO TO 2098 DIF03120
IF(I1JKL(1,4).EQ.99) GO TO 2099 DIF03130
IF(IJKL(I,4).EQ.100) GO TO 2100 DIF03140
IF(1JKL(I,4).EQ.101) GO TO 2101 DIF0O3150
IF(I1JKL(I,4).EQ.102) GO TO 2102 DIF03160
IF(IJKL(I,4).EQ.103) GO TO 2103 DIF03170
IF(IJKL(1,4).€EQ.104) GO TO 2104 DIF03180
IF(IJKL(I,4).EQ.105) GO TO 2105 DIFD3190
IF(1JKL(I,4).EQ.106) GO TO 2106 DIF03200
IF(IJKL(1,4).EQ.107) GO TO 2107 DIF03210
IF(1JKL(I,4).EQ.108) GO TO 2108 DIF03220
IF(I1JKL(1.4).EQ.109) GO TO 2109 DIF03230
IF(IJKL(I,4).EQ.110) GO T0 2110 DIF03240
IF(1JKL(I.4).EQ.111) GO TO 2111 DIF032S50
IF(1JKL(I,4).EQ.112) GO TO 2112° DIFD3260
IF(IJKL(I,4).EQ.113) GO TO 2113 DIF03270
IF(IJKL(I.4).EQ.114) GO 10 2114 . DIF03280
IF(IJKL(I,4).EQ.115) GO 10 2115 DIF03290
IF(IJKL(I,4).EQ.116) GO TO 2116 D1F03300

PAGE 00006
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C CIF(IJKL(1,4).EQ.117) GO TO 2117 DIF03310 B
C . IF(IJKL(I,4).EQ.118) GO TO 2118 DIF03320
C IF(IJKL(I,4).EQ.119) GO TO 2119 DIFO3330
C IF(IJKL(I,4).EQ.120) GO TO 2120 DIF03340
c IF(IJKL(I,4).EQ.121) GO TO 2121 i DIF03350
c 1IF(IJKL(I.4).EQ.122) GO TO 2122 DIF03360
C IF(1JKL(1,4).EQ.123) GO TO 2123 DIF03370
(o IF(IJKL(I,.4).EQ.124) GO TO 2124 DIF03380
C IF(IJKL(I.4).EQ.125) GO TO 2125 DIF03390 -
C DIF03400
CCC  GENERAL POINTS DIF03410
C DIF03420
2101 DI1=(DIS(I2+1,1)-DIS(12-1,1))/(2.4TX) DIF03430
D2=(DIS(I2+1,1)-2.*DIS(12,1)+DIS(12-1,1))/7(TX**2) DIF03440
D3=(DIS(I2+1J,1)-DIS(I2-1J,1))/(2.%TY) ’ DIF03450
DT=DIS(12+1+1J,1)-DIS(I2+1-1J,1)~DIS(12-141J,1)+DIS(12-1-1J,1) DIF03460
DA=DT/ (4. ¢TX*TY) DIF03470
D5=(DIS(I2+1J,1)-2.*0IS(12,1)+DIS(I2-1J,1))/(Tv*e¢2) DIF03480 :
DT=DIS(I2+1J+JK,1)-DIS(12+1J-JK, 1)-DIS(I2-1J+JK,1)+DIS(I12-1J-JK, 1)DIF03480
D6=DT/(4.*TY*TZ) DIF03500
DT=DIS(I2+1+IK, 1)-DIS(12+1-1K,1)-DIS(12-1+1K,1)+DIS(I2-1-1K,1) DIF03510
D7=DT/(4.*TX*TZ) DIF03520
DB=(DIS(I+1,1)-DIS(I-1,1))7(2.*TX) DIF03530
D9=(DIS{I1+1J,1)-DIS(I1-1J,1))}/(2.*TY) : DIF03540
DI10=(DIS(I+1J,1)-DIS(I-1J,1))/(2.*TVY) DI1F03550
DI1=(DISCIT1+1,1)-DIS(I1-1,1))/(2.*TX) * DIFD3560
D12=(DIS(I+IK,1)-DIS(I-1K, 1))}/(2.¢T2) DIF03570
DT= DIS(I+1+IK,1)-DIS(I+1-1K, 1)~DIS(I-1+41K,1)+DIS(I-1-1K,1) DIF03580
D13=DT/(4.%TX*TZ) DIF03590
DT= DIS(I+1J+JK,1)-DIS(1+T1J-JK,1)-DIS(I-1J+JK,1)+DIS(I-1J-JK,1) DIFO3600
D14=DT/(4.°TVY*TZ) DIF03610
D15=(DIS(I~IK,1)~2.%DIS(I,1)+DIS(I+IK,1))/(TZ2%*2) DIF03620
D16=(DIS(I1+JK, 1)-DIS(I1-JK, 1))/ (2.%TZ) DIF03630
DT=DIS(I1+I1J+JK, 1)-DIS(I1+1J-JK,1)-DIS(I1-1J+JK,1)+DIS(I1-1J-JK, 1)DIF03640
D17=DT/(4.%TV*TZ) DIF03650
DT=DIS(I1+1+IK,1)}=-DIS(I1+1-IK, 1)-DIS(11-1+IK,1)+DIS(I1-1-1IK, 1) DIF03660
DI1B=DT/(48.4TX*TZ) DIF03670
D19=(DIS(I1-JK. 1)-2.*DIS(I1, 1)+DIS(I1+JK 1))/ (TZ**2) DIF0O3680
D22=(DIS(I12+1IK,1)-DIS(12-1K, 1))/(2.77Z) DIF03690
D23=(DIS(I+1,1)-2.%DIS(I,1)+DIS(I-1,1))/(TX**2) DIF03700
D24=(DIS(I1+1J,1)-2.¢DIS(I11,1)+DIS(I1-1J,1))}/(TY**2) DIF03710
D25=(DIS(I2+IK,1)-2.°DIS(I2,1)+DIS(I12-1K,1))}/(TZ**2) DIF03720 A
DT=DIS(I+1+41J.1)-DIS{I+1-1J,1)-DIS(I-1+41J,1)+DIS(I-1-1J,1) DIF03730 :
D26=DT/(4.*TX*TY) DIF03740 .
DT=DIS(I1+1+41J,1)-DIS(I1+1-1J,1)=-DIS(I1-1+1J,1)+DIS(11-1-1J,1) DIF03750 .
D27=DT/(4.*TX*TY) . . . DIF03760 :
D2B=(DIS(I+1J,1)-2.*DIS(1.1)+DIS(I-1J,1))}/(TV**2) DIF03770
D29=(DIS(I1+1,1)-2.%DIS(11,1)+DIS(11~1,1))/(TX**2) DIF0O3780
DIF03790
GO 10 20 . DIF03800
c DIF03810
CCC  POINTS ON THE Vv AXIS DIF03820
C - DIF03830
2102 D1=0.0 DIF03840
D2=(-2.*DIS(12,1))/(TX**2) DIF03850
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D3=(DIS(I2+1J,1)-DIS(12-1J,1))/(2.*TY) : DIF03860 . '
DT=DIS(12+1+1J,1)-DIS(12+41-1J,1)-DIS(12-1+1J,1)+DIS(12-1-1J,1) DIFO3870
D4a=0.0 DIF03880
DS5=(DIS(I2+1J,1)-2.¢DIS(12,1)+DIS(I2-1J,1))/7(TY**2) DIF03890
DT=DIS(I241J+JK,1)-DIS(I2+1J-JK,1)-D1S(I12-1J+JK,1)+DIS(12-1J-JK,1)DIF03900 .

D6=DT/(4.*TY*TZ) DIF03910
DT=DIS(I2+1+IK,1)-DIS(I2+1-1K,1)-DIS(I2-1+1K,1)+DIS(I12-1-1K, 1) DIF03920
D7=0.0 DIF03930
DB=(-2.*DIS(I-1,1))/(2.*TX) DIF03940 - N
D9=(DIS(I1+1J.1)-DIS(I1-1J,1))/7(2.%TY) DIF03950 :
D10=0.0 DIF03960
D11=0.0 DIF03970
D12=0.0 DIF03980
DT=-2.%DIS(I-1+1K,1)+2.*DIS(I-1-1IK,1) DIF03990
D13=DT/(4.*TX*TZ) ' DIF04000
DT= DIS(I+1J+JK,1)-DIS(I1+1J-JK,1)-DIS(I-1J+JK 1)+DIS(I-1J-JK, 1) DIFDA40D10
D14=0.0 DIF04020
D15=0.0 ) DIF04030 :
D16=(DIS(I1+JK, 1)-DIS(I1-JK_ 1))/(2.+T2) DIF04040
DT=DIS(I1+1J+JK,1)=-DIS(I1+1J-JK,1)-DIS(I1-1J+JK,1)+DIS(I11-1J-JK,1)DIF04050
D17=DT/(4.*TY*TZ) DIF04060 .
DT=DIS(I1+1+1K,1)-DIS(I1+1-IK, 1)-DIS(I1-141K, 1)+DIS(I1-1-1K, 1) DIF04070
D18=0.0 DIF04080
D19=(DIS(I1-UK_ 1)-2.*DIS(I1, 1)+DIS(I1+JK, 1))/(TZ**2) : D1F040380
D22=(DIS(I2+1K,1)-DIS(I2-1K, 1))/(2.%T2Z) DIF04100
023=0.0 " DIFD4110
D24=(DIS(I1+1J,1)-2.*DIS(I1,1)+DIS(I1-1J,1))/(Ty**2) DIF04120
D25=(DIS(12+IK,1)-2.*DIS(12,1)+DIS(12-1K,1))/(TZ**2) DIF04130
DT=-2.¢DIS(1-1+1J,1)+2.%DIS(I-1-1J,1) DIF0A140
D26=DT/(4.%TX*TY) DIF04150
cauoumam_¢d+~g._vicumam.+dlug.dvlcumau_ld+~g.dv+cumau_|d|~g.dv DIF04160
D27=0.0 DIF04170
D28=0.0 DIF04180
029=(-2.*DIS(I1,1))/(TX**2) DIF04190

DIF04200
GO TO 20 DIF04210

c D1F04220

CCC  POINTS ON THE X AXIS DIF04230

(o DIF04240 o

2103 D1=(DIS{I12+1,1)-DIS(I2-1,1))/(2.*TX) DIFD4250
D2=(DIS(I12+1.1)-2.*DIS(12,1)+DIS(12-1,1))/(TX**2) DIF04260
D3=0.0 DIF04270 . .
DT=DIS(I2+141J.1)-DIS(12+1-1J,1)-DIS(12-1+1J,1)+DIS(12-1-1J.1) DIF04280
D4=0.0 DIF04290 .
DS=(-2.%DI1S(12,1))/(Tv**2) DIF04300 .
DT=DIS(12+1J+JK, 1)-DIS(12+1Y-JK,1)-DIS(I2-1J+JK, 1)+DIS(12-1J-JK,)1)DIF04310 .
06=0.0 DIF04320
DT=DIS(I2+1+1K,1)-DIS(12+1~1K, 1)-DIS(I2-141K,1)+DIS(12-1-1K 1) DIF0D4330
D7=DT/(4.*TX*72) DIFD4l34a(
DB=(DIS{1+1,1)-DIS(I-1,1))/(2.*TX) D1F04350
D9=(-2.*DIS(I11-1J,1))/(2.*TVv) DIFQ4360
D10=0.0 . DIFQA4370
D11=0.0 DIFDA380 .
D12=(DIS(I+IK,1)-DIS(I-1K 1))/(2.%TZ) DIF04390
DT= DIS(I+1+IK,1)-DIS{I+1-1K, 1)-DIS(I~1+1IK,k1)+DIS(1-1~-1K,1) DIF04400
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D13=DT/(4.*TX*7TZ) DIF04410 .
DT= DIS(I+1J+JK, 1)-DIS{I+TJ~-JK, 1)-DIS(I-1J+JK,1)+DIS(I-1J~-JK, 1) DIFQA4420
D14=0.0 DIF04430
D15=(DIS(I-IK,1)=2.%DIS(I,1)+DIS(I+1IK, 1))/ (TZ**2) D1FQ4440
D16=0.0 DIF04450 .
DT=-2.*DIS(I1-1J+JK, 1)+2 *DIS(11-1J-JK, 1) DIF04460
D17=DT/(4.*TVY*T2) DIF04470
cquc_wau_+d¢~x._vncumA~_+d:_x.gv|c~mn~_|d+~x..V+U~mnud|_|~x.‘v DIF04480
DiIB8=0.0 DIF04490 -
D19=0.0 DIF04500
D22=(DIS(I2+IK,1)-DIS(I2-1K,1))/(2.*T2) DIF04510
D23=(DIS(I+1,1)-2.*DIS(I,1)+DIS(I-1,1))/(TX**2) DIF04520
D24=0.0 : DIF04530
D25=(DIS(I2+41K,1)-2.*DIS(I12,1)+DIS(I2-1K,1))/(TZ%¢2) , D1F04540
DT=DIS(I+141J,1)-DIS(I+1-10,1)=-DIS(I-1+1J,1)+DIS(I-1-1J,1) DIF0455%0
026=0.0 DIF04560 .
DT=-2.*DIS(I1+1-1J,1)+2.*DIS(11-1-1J,1) DIF04570 )
D27=DT/(4.*TX*TY) DIF04580 :
D28=(-2.*DIS(1,1))/(Tvy**2) DIF04590
D29=0.0 DIF04600
DIF04610
GO TO 20 DIF04620 .
Cc D1F0D4630 . -
CcC CENTRAL .POINT ' DIF04640
C ’ DIF04650
2104 D1=0.0 . i " DIF04660
02=(-2.*D1S(12,1))/(TX**2) DIF04670
D3=0.0 ) D1F04680
DT=DIS(I12+1+1J,1)-DIS(I12+1-1J,1)-DIS(I12-1+1J,1)+D1S(12-1-10,1) DIF04690 -
D4=0.0 - D1F04700
D5=(-2.%DIS(12,1))/(TYy**2) DIF0A4710
DT=DIS(12+1J+JK,1)-DIS(I2+1J~JK,1)-DIS(I2-1J+JK,1)+DIS(I2-1J-JK,1)DIF04720
06=0.0 DI1F04730
DT=DIS(I2+1+1IK,1)-DIS(I2+1~IK,1)-DIS(I2~-1+1K, 1)+DIS(12-1-1K,1) D1F04740
D7=0.0 ' DIF0A4750
DB8=(-2.*DIS(1-1,1))/(2.*7X) DIF04760
D9=(-2.*DIS(11-1J.1))/(2.*TY) DI1F04770
D10=0.0 DIF04780
D11=0.0 DIF04790
D12=0.0 . DIF04800
DT=-2.*DIS(I-1+1K,1)+2.%0IS(I-1-1K,1) DIF04810
- D13=DT/(4.*TX*72) DIF04820 .
C O DT= DIS(I+IJ+JK,1)-DIS(I+1J-JK,1)-DIS(I-1J+JK,1)+DIS(I-1J-JK, 1) DIF04830
D14=0.0 , DIF04840 .
D15=0.0 DIF04850 R
D16=0.0 . . . DIFD4860 '
DT==2.*DIS(IV1-T1J+4JK,1)+2.*DIS(11-1J~JK 1) D1F04870
D17=DT/(4.*TV*T2) DIF04880
cqncuman_+,‘_x._Vnc_mau_&_cux..vnc_wa~_r_+mx._u+cmmﬁa_-_n_x._u DIF04890
018=0.0 . DIF04900
D19=0.0 . DIF04910
D22=(DIS(12+1K,1)-DIS(IZ-IK 11 ;/7(2.*TZ) DIF04920 N
D23=0.0 DIF04930 .
D24=0.0 DIF04940

D25=(DIS(I2+IK,1)~2.*DIS(12,1)+DIS(I2-1K,1))/(T2**2) . DIF04950
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DT=DIS(I+1+1J,1)-DIS{I+1-1J,1)-DIS(I-1+1J,1)+DIS(1-1-1J,1) DIF04960
D26=0.0 DIF04970 !
DT=DIS(I1+4141J,1)-DIS(I1+1-1J,1)-DIS(I1-1+1J,1)+DIS(I1-1-1J,1) DIF04980
0D27=0.0 ) DIF04990
028=0.0 DIF05000
D29=0.0 DI1F05010
. R DI1F05020
GO TO 20 DIF05030
c DIF05040
CCC  CORNER POINT . : DIF05050
c DIF05060
2100 D1=(DIS(12+1,1))/(2.*TX) DIF05070
D2=(DIS(12+41,1)-2.*D1S(12,1))/(TX*%2) DIF05080
D3=(DIS(12+1J,1))/7(2.*TY) DI1F05090
DT=DIS(I2+1+1J,1) . DIFD5100
DA=DT/(4.*TX*TY) DIF05110
D5=(DIS(12+1J,1)~2.%DIS(12,1))/(TV**2) DIF05120
DT=DIS(I2+1J+JK,1)~DIS(I2+41J-JK, 1) DIF05130 : :
D6=DT/(4.*TY*TZ) DIF05140 -
DT=DIS(I2+1+1K,1)-DIS(12+1-1K, 1) DIFO5150
D7=DT/(4.%TX*TZ) DIF05160
DB=(DIS(I+1,1))/(2.*TX) DIF05170
D9=(DIS(I1+1J,1))/(2.*7TY) DIF05180
D10=(DIS(I+1J,1))/(2.°TV) . DIF05190
D11=(DIS(I1+1,1))/(2.*TX) DIF05200
D12=(DIS(I+IK,1)-DIS(I-IK,1))/(2.%7Z) .. DIFD5210
: DT= DIS(I+1+IK,1)-DIS(I+1-1K, 1) DIF05220
D13=DT/(4.*TX*TZ) DIF05230
DT= DIS(I+IJ+JK,1)-DIS(I+14-JK, 1) . DIF05240
D14=DT/(4.*TY*TZ) DIF05250
D15=(DIS(I-1K,1)-2.*DIS(1,1)+DIS(I+IK,1))/(TZ**2) DIF05260 .
D16=(DIS({I1+JK,1)-DIS(I1-UK, 1))/(2.*T2) DIF05270
DT=DIS(I1+1J+JK,1)-DIS(I1+1J-JK,1) DIF05280
D17=DT/(4.*TY*TZ) ‘DIF05290
DT=DIS(I1+1+IK,1)-DIS(I1+1~1IK, 1) DIF05300
D18=DT/(4.*TX*TZ) DIF05310
D19=(DIS(I1-JK,1)-2.*DIS(I1,1)+DIS(I1+JK, 1))/ (TZ2**2) DIF05320
D22=(DIS(12+41K,1)-01S(12-1K,1))}/(2.%72) DIF05330
D23=(DIS(I+1,1)-2.%DIS(1,1))/(TX**2) DIF05340
D24=(DIS(I141J,1)~2.*DIS(I1,1))/(Tvy**2) DIF05350
D25=(DIS(I2+41K,1)~2.*DIS(12,1)+DIS(12-1K,1))/(TZ**2) . DIF05360
DT=DIS(I+1+1J,1) . DIFD5370 . )
. D26=DT/(4.*TX*TY) : DIF05380 .
DT=DIS(I14+1+1J,1) DIF05390 .
D27=DT/(4,.*TX*TY) DIF05400
" D28=(DIS(I+1J,1)-2.*DIS(1.1))}/(TV**2) . DIF05410 -
D29=(DIS(I1+1,1)-2.*DIS(I1,1))/(TX**2) ' DIF05420
DIF05430 . .
GO T0 20 . DIF05440
C . DIF05450
ccce POINTS PARALLEL TO X AXIS DIF05460
C - DIF05470

2099 Dt=(DIS(I2+1,1)-DIS(I2-1,1))/(2.*TX) DIF05480

D2=(DIS(12+1,1)-2.*DIS(12,1)+DIS(12-1,1))/(TX**2) DIF05490
D3=(DIS(12+1J,1))/(2.*TY) DIFO05500




F

C

ILE: DIFF9 FORTRAN *

DT=DIS(12+1+1J,1)-DIS(12-1+1J,1)
DA=DT/(4.*TX*TY)
DS=(DIS(I2+41J,1)-2.*DIS(12,1))/(TY**2)
DT=DIS(I2+1J+JK,1)-DIS(I2+1J-JK,1)
D6=DT/(4.*TY*TZ)

DT=DIS(I2+1+1K, 1)-DIS(I2+1-1K, 1)-DIS(12-1+1K,1)+DIS(12-1-1K, 1)

D7=DT/(4.°TX*T2)
DB=(DIS(1+1,1)-DIS(I-1,1))/(2.*TX)
D9=(DIS(I1+1J,1))/(2.*TY)
D10=(DIS(I+1J,1))/(2.%TY)
D11=(DIS(I1+1,1)-DIS(I11-1,1))/(2.*TX)
D12=(DIS(I+IK,1)-DIS(I-1K,1))/(2.*TZ)

DT= DIS(I+1+4IK,1)-DIS(I+1-1K,1)-DIS(I-1+IK,1)+DIS(I-1-1K,1)
D13=DT/(4.*TX*TZ)

DT= DIS(I+IJ+JK,1)-DIS(I+IJ-JK, 1)
D14=DT/(4.*TY*TZ)
DI15=(DIS(I-1K,1)~2.*DIS(I,1)+DIS(I+1K,1))/(TZ**2)
D16=(DIS(I1+JK,1)-DIS(I11-UK,1))/(2.*72)
DT=DIS(I1+IJ+JK, 1)-DIS(I1+1J-JK, 1)
D17=DT/(4.*TY*TZ)

DT=DIS(IT1+1+4]K,1)-DIS(I1+1-1IK,1)-DIS(I1-1+1K,1)+DIS(I1-1-1IK

D18=DT/(4.*TX*TZ)
D19=(DIS(I1-JK,1)-2.%01IS(11,1)+DIS(I1+JK, 1))/ (TZ**2)
D22=(DIS(I2+1IK,1)-DIS(12-1K,1))/(2.*72Z)
D23=(DIS(1+1,1)~2,*DIS(I,1)+DIS(I-1,1))/(TXe**2)
D24=(DIS(I11+1J,1)-2.*DIS(11,1))/(TY**2)
D25=(DIS(I2+1IK,1)-2.*DIS(12,1)+DIS(12-1K, 1))/ (TZ**2)
DT=DIS(I+1+1J,1)-DIS(I-1+1J,1)

D26=DT/(4.*TX*TY)

DT=DIS(IV+1+1J,1)-DIS(I1-1+1J,1)

D27=DT/(4.*TX*TY)
D28=(DIS(I+1J,1)~-2.*DIS(1,1))/(TY**2)
D29=(DIS(I1+1,1)-2.%DIS(11,1)+DIS(I1-1,1))/(TX**2)

GO TO 20

CCC POINT PARALLEL 40 X AXIS ON THE Y AXIS

C

2097 D1=0.0
D2=(-2.*DIS(12,1))/(TX**2)
D3=(DIS(12+1J,1))/(2.*TV)
DT=DIS(I2+141J,1)-0IS(12-1+1J,1)
DA4=0.0
D5=(D1S(12+41J,1)-2.*DIS(12,1))/(TY**2)
DT=DIS(I2+1J+JK, 1)-DIS(I2+1J-JK, 1)
D6=DT/(4.°TVY*TZ)

DT=DIS(I2+1+1IK, 1)~ Ouma_w+_|~x 1)-DIS(12-1+1K, 1)+DIS(I2-1-1IK,

D7=0.0
DB=(-2.*DIS(1-1,1))/(2.4TX)
D9=(DIS(I1+1J,1))/(2.4TV)

D10=0.0 . Coe
D11=0.0

D12=0.0 .
DT=-2.¢DIS(I-1+IK,1)+2.*DIS(1-1-1IK,1)
D13=DT/(4.4TX*TZ)

)

1)

VM/SP CONVERSATIONAL MONITOR SYSTEM

DIF05510
DIF05520
DIF05530
DIF05540
DIF05550
DIF05560
DIF05570
DIF05580
DIF05590
DIFD05600
DIF05610
DIF05620
DIF05630
DIF05640
DIF05650
DIF05660
DIF0S5670
DIF05680
DIF0S690
DIF05700
DIF05710
DIF05720
DIF05730
DIF05740
DIF05750
DIF05760
DIF05770
DIF05780
DIF05790
DIF05800
DIF05810
DIF05820
DIF05830

DIF05840

DIFO05850
DIF05860
DIFOSB70
DIF05880
DIF05880
DIF05900
DIF05910
DI1F05920
DIF05930
DIF05940
DIF05950
DIF05960
DIF05970
DIF0O5980
DIF05980
D1F06000
DIF06010
DIF06020
DIF06030
DIF06040
DIF06050
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DT= DIS(I+1J+JK,1)-DIS(I+13-UK, 1) DIFD6060
. D14=0.0 DIF0O6070 ’
D15=0.0 DIF0608B0
D16=(DIS(IV1+JK,1)-DIS(I1-UJK,1))/(2.*T2) DIF06090
DT=DIS(IN+IJ+JK, 1)-DIS(11+1J-JK, 1) DIF06100
DI17=DT/(4.¢TVY*T2) ’ DIF06110
DT=DIS(I1+1+IK, 1)}-DIS(I1+1-1K,1)-DIS(I1-1+1K, 1)+DIS(I1-1-1K,1) DIF06120
D18=0.0 DIF06130
D19=(DIS(I1-JK,1)=2.¢DIS(11,1)+DIS(I1+JK, 1))/ (TZ**2) . DIF06140 ,
D22=(DIS(I2+41IK,1)-DIS(I2-1K,1))/(2.*T2) DIF06150
D23=0.0 DIF06160
D24=(DIS(I1+41J,1)-2.*DIS(I1,1))/(TY**2) DIF06170
D25=(DIS(I12+1IK,1)-2.*DI1S(12,1)+DIS(12-1IK,1))/(TZ2ee2) DIF06180
DT=-DIS(I-1+1J,1)-DIS(1-1+1J,1) DIF06190 .
D26=DT/(4.¢TX*TY) : D1F06200 .
DT=DIS(I1+1+1J,1)-DIS(11-1+1J,1) DIF06210
027=0.0 . DIF06220
D28=0.0 DIF06230 :
D29=(-2.*DIS(I1,1))/(TX**2) . DIF06240
. DIF06250
GO TO 20 ’ DIF06260
c 3 DIF06270
[ofod o POINTS PARALLEL TO Y AXIS DIF06280
C . DIF06290
2098 DI1=(DIS(12+1,1))/(2.*+TX) - DIF06300
D2=(DIS(I2+1,1)-2.*DIS(12,1))/7(TX**2) . DIF06310
D3=(D1S(I2+1J,1)-DIS(Y12-1J,1))/(2.*TV) . DIF06320
DT=DIS(I2+1+1J,1)-DIS(12+1-1J,1) DIF06330
DA=DT/(4.*TX*TY) DIF06340
DS=(DIS(12+1J,1)-2.*DIS(12,1)+DIS(12~1J,1})/7(Tvyee2) DIF0Q6350
DT=DIS(I2+1J+JK,1)~DIS(I2+1J-UK,1)-DIS(I2-1J+JK,1)+DIS(12-1J~JK,1)DIFO6360
D6=DT/(4.*TY*TZ) DIF06370
DT=DIS(I2+1+1IK,1)=DIS(I12+1-1K,1) DIF06380
D7=DT/(4.*TX*TZ) DIF06390
08=(DIS(1I+1,1))/(2.*TX) DIF06400
D9=(DIS(I1+1J,1)-DIS(I1-1J,1))/(2.*TY) DIF06410
D10=(DIS(I+1J,1)-DIS(1-1J,1))/(2.*TYVY) ’ DIF06420
DI1=(DIS(I1+1,1))/(2.%TX) DIF06430
D12=(DIS(I+IK,1)-DIS(I-1K, 1))/(2.%T2) DIF06440 .
DT= DIS(I+1+1IK,1)-DIS(1+1~1IK,1) . DI1F06450 .
D13=DT/(A.*TX*TZ) DIF06460
DT= DIS(I+IJU+UK, 1)-DIS(I+IJ~-JK, 1)-DIS(I~1J+JK,1)+DIS(I-1U~JK,1)  DIF06470
D14=DT/(4.4TVv*T2) DIF06480
D15=(DIS(I-1K,1)~-2.*DIS(1,1)+DIS(I+IK, 1))/(T2Z**2) D1F06490 :
D16=(DIS(I1+4JK,1)-DIS(11-UK 1))/(2.*TZ2) DIFO06500 .
DT=DIS(IN+1J+JK, 1)-DIS(I1+1J-JK, 1)-DIS(I1-1J+JK,1)+DIS(I1-1J-JK,1)DIFO06510 bH
D17=DT/(4.*TVY*T2Z) X DIF06520
DT=DIS(I1+1+IK 1)-DIS(I1+1~-1K, 1) DIF06530
D1B=DT/(A4.*TX*TZ) D1F06540
D19=(DIS(I1-JK,1)~2.*DIS(11 1)+DIS(IN+JK 1))/ (TZ**2) DIF06550
D22=(DIS(IZ2+1K,1)Y-DIS(12-1K 1))/(2.*T2) DIF06560
D23=(DIS(I+1,1)=-2.*DIS(1,1))/(TX**2) DIF06570
D24=(DIS(IV1+1J,1)-2.*D1IS(11,1)+DIS(I1-1J,1))/(Ty*e2) DIF06580
D25=(DIS(12+1K,1)=2.*DIS(12,1)+DIS(12-1K,1))/(TZ%*2) "DIF06590

DT=DIS(1I+1+1J,1)-DIS(1+1-1J,1) DIF06600




FILE:

C

ccc

C
2096

DIFFQ FORTRAN * VM/SP CONVERSATIONAL MONITOR SYSTEM
D26=DV/(4.*TX*TY) DIF06610
DT=DIS(I1+1410,1)-DIS(11+1~1J,1) DIF06620
D27=DT/(4.*TX*TY) DIF06630
D2B8=(DIS(I+1J,1)-2.*DIS(I.1)+DIS(I-1J,1))/(TY**2) DIF06640
D29=(DIS(I1+1,1)~2 ¢DIS(I1,1))/(TX**2) DIF06650
. DIF06660
GO TO 20 . * DIF06670
DIFO6680
POINT PARALLEL TO V AXIS ON THE X AXIS DIF06680
DIF06700
DI=(DIS(I2+1,1))/(2.*TX) DIF06710
D2=(DIS(12+1,1)-2.*DIS(12,1))/(TX**2) DIFD6720
D3=0.0 D1F06730
DT=DIS(I2+1+1J,1)~-DIS(I2+1~1J,1) DIF06740
D4=0.0 : DIF06750
D5=(-2.¢DIS(12,1))/(Ty**2) DIF06760
DT=DIS(I2+1J+JK,1)-DIS(I2+1J-JK,1)-DIS(I2-1J+JK,1)+DIS(12-1J~-JK,1)DIFO6770
D6=0.0 DIF06780
DT=DIS(12+14IK,1)-DIS(I12+1~1K,1) DIF06790
D7=DT/(4.°TX*TZ) DIF06800
DB=(DIS(I+1,1))/(2.*TX) DIF06810
D9=(-2.*DIS(I1-1J.1))/(2.*TY) ] DIF06820
D10=0.0 DIFD6830
D11=0.0 - : DIFD6840
D12=(DIS(I+IK,1)-DIS(I-1K,1))/(2.%*72Z) DIF06850
DT= DIS(I+1+JK,1)-DIS(I+1~1K,1) : DIF06860
D13=DT/(4.*TX*TZ) DIF06B70
DT= DIS(I+I1J4JK,1)-DIS(I+1J-JK,1)-DIS(I-IJ+JK,1)+DIS(I-1J-JK, 1) DIF06880
D14=0.0 DIF06890
D15=(DIS(I-1K,1)-2.*DIS(I,1)+DIS(I+1K, 1))/ (T2++2) DIF06900
D16=0.0 DIF06910
DT=-2.*DIS(I1-1J+JK,1)+2.¢DIS(I1-1J-JK, 1) DIF06920
D17=DT/(4.¢TV*T2) - .DIF06930
DT=DIS(I1+1+IK,1)-DIS(IV1+1-IK,1)-DIS(I1-1+IK,1)+DIS(I1-1-1K 1) DIF06940
D18=0.0 : DIF06950
D19=0.0 DIF06960
D22=(D1S(12+1K,1)-DIS(I2-1K,1))/(2.*TZ) DIF06970
D23=(DIS(I1+1,1)-2.*DIS(I,1))/(TX**2) DIF06980
D24=0.0 D1F06990
D25=(DIS(12+1K,1)~-2.*DIS(12,1)+DIS(I12-1K,1))/(TZ**2) D1F07000
DT=DIS(I+1+1J,1)-DIS(I4+1-1J,1) DIF07010
D26=0.0 DIF07020
DT=-DIS(I1+1-1J,1)~-DIS(I1+1-1J,1) DIF07030
D27=DT/(4.%TX*TY) DIFD7040
D2B=(~2.*DIS(1,1))/(TY**2) DIF07050
D29=0.0 \ ) DIF07060
D1F07070
GO TO 20 DIFD7080
DIFO7090
GENERAL POINT (B,L) DIFN7100
. DIFD7110
D1=(DIS(I2+1,1)-DIS(I2-1,1))/(2.*TX) DIF07120
D2=(DIS(I2+1,1)-2.%DIS(12,1)+DIS(I2-1,1))/(TX**2) DIFO7130
D3=(DIS(12+1J,1)-DI1S(12~1J,1))/(2.*TY) DIFO7140

DT=DIS(I2+1+1J,1)-DIS(I2+1~1J,1)-DIS(I2-1+1J,1)+DIS(I12-1-1J,1) DIF07150
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DA=DT/(4.*TX*TY) DIF07160
D5=(DIS(I2+41J,1)-2.2*DIS(I12,1)+DIS(12-1J,1))/(TY**2) DIFO7170 )
DY=DIS(I2+1J4JK,.1)-DIS(12+1J-UK,1)-DIS(12-1U+JK,1)+DIS(12-1J-JK,1)DIF07180 .
D6=DT/(4.*TVY*T2Z) . DIF07190
DT=DIS(I2+1+1K,1)-DIS(12+1~1K,1)-DIS(I12-1+IK,1)+DIS(12-1-1K, 1) DIF07200
D7=DT/(4.*TX*T2) DIF07210
DB8=(DIS(I+1,1)-DIS(I-1,1))/(2.*TX) ’ DIF07220
DO=(DIS(I1+41J,1)=DIS(I1~-1J,1))/(2.*TY) DIF07230
D10=(DIS(I+1J,1)-DIS(I-1J,1))/(2.%TY) DIF07240.
D11=(DIS(I1+1,1)=-DIS(11-1,1))/(2.%TX) ) DIF07250
DIF07260
GO TO 30 DIF07270
C DIF07280
cce POINTS ON THE Y AX1S (B.L) DIF07290
(o : DIF07300
2106 D1=0.0 DIFO7310 X
D2=(-2.*DIS(12,1))/(TX**2) DIF07320 .
D3=(DIS(I2+1J,1)-DIS(I12-1J,1))/(2.*TV) DIF07330 ;
DT=DIS(I2+1+41J,1)-DIS(I2+1~1J,1)-D1S(12-1+43J,1)+DIS(12-1-1J,1) DIF07340
D4=0.0 DIF07350
D5=(DIS(I2+41J,1)-2.#DIS(12,1)+DIS(12-1J,1))/(TY*#2) DIF07360
DT=DIS(I2+1J+JK,1)-DIS(I2+1J-UK,1)-DIS(I12-1J+JK,1)+DIS(12-1J-JK,1)DIF0O7370
D6=DT/(4.*TVY*T2Z) D1F07380
DT=DIS(I2+1+IK, 1)-DIS(I2+1~1K,1)-DIS(I2-141IK, 1)+DIS(I2-1-1K,1) DIF07390
D7=0.0 DIF07400
DB=(-2.*DIS(I-1,1))/(2.%TX) . DIF07410
D9=(DIS(I1+1J,1)-DIS(I1-1J,1))/(2.%TY) DIF07420
D10=0.0 : DIF07430
D11=0.0 : DIF07440 -
. DIF07450
GO TO 30 DI1F07460
c DIF07470
ccc POINTS ON THE X AXIS (B.L) DIF07480
c ‘DIFD7490
2107 D1=(DIS(I12+1,1)-DIS(12-1,1))/(2.*TX) DIF07500
D2=(DIS(I2+1,1)-2.*DIS(12,1)+DIS(12-1,1))/(Tx**2) DIF07510
D3=0.0 DIF07520
DT=DIS(I2+1+1J,1)-DIS(I2+1~14.1)-DIS(I2-1+41J,1)+DIS(I2-1-1J,1) DIF07530
D4a=0.0 DIF07540
D5=(-2.*DIS(12,1))/(TY**2) DIFO7550
DT=DIS(12+1J+JK, 1}-DIS(12+1J~UK,1)}-DIS(I12-1J+JK,1)+DIS(12~1J-JK,1)DIFO07560
- D6=0.0 DIFQ7570
T DT=DIS(I2+1+IK,1)-DIS(I2+1~1K,1)-DIS(I12-1+1IK, 1)+DIS(12-1-1K, 1) DIFD7580
D7=DT/(4.°TX%T2) : DIF07590 :
DB=(DIS(I+1,1)-DIS(I-1,1))/(2.%TX) - DIF07600 ) ’
D9=(-2.*DIS(I1-1J,1))/(2.%*7V) , DIF07610 .
D10=0.0 DIF07620
D11=0.0 DIF0D7630 .
DIF07640
GO T0 30 DIFO7650
c ' DIF07660
cce CENTRAL POINT (B.L) DIFO7670 .
C DIFO7680 .
2108 D1=0.0 DIF07690
D2=(-2.*DIS(12,1))/(TX**2) DIFO7700
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D3=0.0 : : DIF07710
DT=DIS(I24141J,1)-DIS(12+1-1J,1)-DIS(I12-1+1J,1)+DIS(I12-1-1J,1) DIF07720 )
D4=0.0 D1FD7730
D5=(-2.¢DIS(12,1))/(Ty**2) DIFQ7740
DT=DIS(I2+1J+JK,1)-DIS(I12+41J-JK,1)-DIS(12-1J+JK,1)+DIS(12-1J-JK, 1)DIFD7750
D6=0.0 DIFO7760
DT=DIS(I2+1+1K,1)~-DIS(I2+1-1IK,1)-DIS(I2-1+IK,1)+DIS(I2-1-1K,1) DIF0O7770
07=0.0 DIFO7780
DB=(-2.*DIS(1-1,1))/(2.*TX) DIF07790. .
D9=(-2.°DIS(11-1J,1))/(2.*TY) DIF07800
010=0.0 DIF07810

. D11=0.0 DIF07820

DIF07830
GO TO 30 DIFD7B40

(o : DIFD7850

CCC  CORNER POINT (B.L) DIF07860

C DIF07870

2109 DI1=(DIS(I2+1,1))/(2.*TX) DIF0O7880 :
D2=(DIS(I2+1,1)-2.%DIS(12,1))/7(TX**2) DIF07890 )
D3=(DIS(I2+1J.1))/(2.2TV) ) DIF07900
DT=DIS(I2+1+1J,1) DIFD7910
DA=DT/(4.¢TX*TY) DIF07920
D5=(DIS(I2+1J,1)-2.*DIS(12,1))/(TY**2) . DIF07930
DT=DIS(I241J+JK,1)-DIS(12+1J-JK, 1) . DIF07940
D6=DT/(4.*TY*TZ) . DIF07950
DT=DIS(I2+1+IK,1)-DIS(I2+1-1K, 1) . DIFD7960
D7=DT/(4.*TX*TZ) DIFO7970
DB=(DIS(I+1,1))/(2.*TX) DIFQ7980
DO9=(DIS(I1+1J,1))/(2.%TY) DIFD7990
D10=(DIS(1+41J,1))/(2.%7TV) DIF0BOO0O
DY1=(DIS(I1+41,1))/(2.%TX) DIFOBO10

: DIF0B0D20
GO TO 30 - DIFOBO30

C ' DIF0B040

CCC  POINTS PARALLEL TO X AXIS (B.L) DIFOBO50

c DIFOBO60

2110 D1=(DIS(12+1,1)-DIS(12-1,1))/(2.¢TX) DI1F0B0O70
D2=(DIS(12+41,1)-2.*DIS(12,1)+DIS(I2-1,1))/(TX**2) DIF0B0BO
D3=(DIS(I2+41J,1))/(2.%TY) DIF08090
DT=DIS(I2+1+1J,1)-DI1S(12-1+1J.1) DIF0B8100
DA=DT/(4.*TX*TY) DIFOB110
D5=(DIS(12+41J,1)-2.*DIS(12,1))/(Tv**2) DI1F08120

. DT=DIS(I2+JJ+JK, 1)-DIS(I2+1J-JK, 1) ) DIF08130 :
D6E=DT/(4.¢TV*TZ) DI1F0B140 .
DT=DIS(I2+1+1K, 1)-DIS(I2+1-1K, 1)~-DIS(12-1+1K,1)+D1S(12~-1-1K,1) DIF0B150 .
D7=DT/(4.*TX*T2) ; . DIF0B160 g
D8=(DIS(I+1,1)-DIS(I-1,1))7(2.%TX) DIFOB170
D9=(DIS(I11+1J,1))/(2.%*TV) DIF0B8180
D10=(DIS(I+1J,1))/(2.*TV) DIF08190
D11=(DIS(I1+1,1)-DIS(I1-1,1))/(2.%TX) DIF0B200
) DIF08210
GO TO 30 DIF08220

c DIF0B230 .

cce POINTS PARALLEL TO X AXIS ON THE Y AXIS DIF0B240

c DIF08250
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2112 D1=0.0 DIF08260
© D2=(-2.*DIS(12,1))/(Tx**2) . DIF0B270 '
D3=(DIS(I2+41J,1))/(2.%Tv) DIF0B8280
DT=DIS(12+1+1J.1)-D1S(12-1+1J,1) DIF08290
D4=0.0 DIF08300
D5=(DIS(12+1J,1)-2.*DIS(12,1))/(Ty**2) DIF0B8310
DT=DIS(I2+41J+JK, 1)-DIS(12+1J-UK, 1) D1F08320
D6=DT/(4.#TY*T2Z) DIF0B8330
DT=DI1S(12+41+1K,1)-DIS{I2+1-1K,1)-DIS(12-1+1IK,1)+DIS(12-1~-1IK, 1) DIF08340,
D7=0.0 DIF0B350
DB=(-2.¢DIS(1-1,1))/(2.*TX) DIF0B8360
D9=(DIS(I1+1J,1))/(2.%TV) DIF0B370
D10=0.0 . DIF0OB38B0 o T
D11=0.0 DIF08390
: DIF08400
GO TO 30 DIFQB8410
C DIF0B420
ccc POINTS PARALLEL TO Y AXIS DIF0B430 N
C DI1F08440
2111 DI=(DIS(I2+41,1))/7(2.+TX) DIF0A450
D2=(DIS(I2+1,1)-2.*D1IS(12,1))/(TX**2) DIF0B460
D3=(DIS(I2+1J,1)-DIS(12-10,1))/(2.*TY) DIF0B470
DT=DIS(I12+1+1J,1)-DIS(I2+1-10,1) DIF0B4B0
D4=DT/(4.*TX*TY) . DIF0BA490
D5=(DIS(I12+1J,1)-2.*DIS(12,1)+DIS(12-1J,1))/(Ty**2) DIF08500
DT=DIS(I2+1J+JK,1)-DIS(I2+1J-JK,1)-DIS(12-1J+JK,1)+DIS(12-1U-JK,1)DIFO0B510
D6=DT/(4.%TV*TZ) DIF0B520
DT=DIS(I2+1+IK,1)-DIS(I12+1-1K,1) DIF0B530
D7=DT/(4.%TX*T2Z) DIF0B540
DB=(D1S(I+1,1))/7(2.*TX) DIF0B550 .
DO9=(DIS(It+1J,1)-DIS(IN-1J,1))/(2.*TY) DIF08560
D10=(DIS(I+1J,1)-DIS(I-1J,1))/(2.°TYV) DIF0B8570
DI1=(DIS(I1+1,1))/(2.¢TX) DIF0B580
- DIF0B8590
GO TO 30 DIFOB600
C DIFOB610
ccc POINTS PARALLEL TO Y AXIS ON THE X AXIS DIF0DB620
C DIF0B630
2113 DI=(D1IS(12+1,1))/(2.%TX) D1F0B640
D2=(DIS(I2+1,1)-2.*DIS(12,1))/(TX**2) DIF0B650
D03=0.0 DIF08660
DT=DIS(I2+1+1J,1)=-DIS(12+1-1J,1) D1F0B670
D4=0.0 . DIF0B8680
DS=(-2.*DIS(12,1))/(TY**2) D1F0B690 )
anoumnuw+ug+gx._VIUHMAHN+~gan._u|c~maumnug+gx..v+c~ma~mlugugx._vcumcmqoo . :
D6=0.0 i DIF0OB710 S
DT=DIS(I2+1+1K, 1)-DIS(12+1-1K,1) ' DIF0OB720
D7=DT/(4.*TX*TZ) DIF08730
DB=(DIS(I+1,1))/(2.*TX) DIF0B740
D9=(-2.*DIS(I11-1J.1))/(2.*TY) DIF08750
D10=0.0 ' ’ DIFOB760
D11=0.0 DIF0B8770
. DIF08780
GO TO 30 DIFOB790

DIF08800
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0X=0.5*(D3-D16) DIF0B810
0Y=0.5*(D12-D1) DIF0B8820
X0X=0.5*(D4-D17) DIF0B8830
v0X=0.5+*(D5-D.18) DIF0B8B40
20X=0.5*(D6-D19) DIF08850
X0v=0.5¢(D13-D2) DIF088B60
YOV=0.5*(D14-D4) D1F08870
20v=0.5*(D15-D7) DIF08880
SXX=G1¢DB+G3*(D9+D22/(HA**2)) DIFDOB8B90
SYY=G1*D9+G3*(DB+D22/(HA**2)) DIF08900
SZ2=G1*D22/(HA**2)+G3*(DB+D9) DIF0B910
TXY=G*{(D10+D11) DIF0B8920
TXZ2=G*(D1+D12) D1F0B930
TVZ=G*(D3+D16) DIF0B8940
XSXX=G1*D23+G3*(D27+D7/(HA**2)) DIF08850
YSYV=G1*D24+G3*(D26+D6/(HA**2)) DIF0B8960
2522=G1*D25/(HA**2)+G3+(D13+D18) DIF08970
XTXY=G*(D26+D29) DIF08980
YTXY=G*(D28+D27) DIF08990
XTXZ=G*(D2+D13) DIF09000
ZTXZ=G*(D7+D15) DIF09010
YTYZ=G*(D18+DS) DIF09020
2TYZ=G*(D6+D19) DIFQ9030
H1=2,0*0X*X0X DIFO09040
H2=2.0*0Y*X0Y DIF09050
H3=0X*XOV+0Y*X0X D1F09060
HA=2.,0%*0X*YOX DIF09070
H5=2_0*0Y*YOY DIF09080
HE6=0X*YOY+0VY*YOX DI1F09090
H7=2.0°*0X*Z0X DIF09100
HB=2,0%0V*Z0Y - DIF09110
FX=- (XTXZ*OV+TXZ*XOV)-(YTVYZ*OV+TYZ*YOY)-(2SZZ*OY+SZZ*Z0OY) DIF09120
FV=+(XTXZ*OX+TXZ*XOX)+(VTYZ*OX+TYZ*VOX)+(ZSZZ*0X+SZZ*20X) DIF09130
FZI1=(XSXX*OY+SXX*XOV-XTXY*OX-TXY*XOX)*HA DIF09140
FZ2=(VTXY*OV+TXY*YOV-YSYV*OX-SYY*VOX)*HA DIF09150
FZ3=(ZTXZ*OY+TXZ*ZOY-ZTVZ*OX~-TYZ*Z0X)/HA DIF09160
FOR(1,1)= FOR(1,1)-G2*H2+G*HB6-G3*HI+FX DIF09170
FOR(I1,1)= FOR(I1,1)+G*H3-G2*HA-G3*H5+FY DIF09180
FOR(I2,1)= FOR(12,1)-G2*(H7+HB)/HA+(FZ1+FZ2+FZ3) DIF09190
FOR{1,1)= -G2*H2+G*HB-G3*HI1+FX DIF09200
FOR(11,1)= +G*H3-G2*H4-G3*H5+FY DIF09210
FOR(12,1)= -G2*(H7+HB) /HA+(FZ1+FZ2+FZ3) DIF09220
FOR(I,1)= +FX*HA DIF09230
FOR(I1,1)=+FY*HA D1F09240
FOR(12,1)= (FZ1+4FZ2+FZ3)*HA DIF09250

. DIF09260

GO TO 18 ) DIF09270
DIF09280

FOR(I,1)=(-G11*D1¢D2-G22*DA+DA-G*D1*D5) *HA DIF09280
FOR(I1,1)=(-G11*D3*D5-G22*D1+*DA-G*D3*D2)*HA DIF09300
DT1=(DB+0.5*D1**2+P*DQ+0.5*P*D3**2)*D2 DIFD9310
DT2=(D9+0.5*D3**2+P*DB+0.5*P*D1%*2)*D5 DIFD9320
DT3={(1.-P)*(D10+D11+D1*D3)}*D4 DIF09330
C=12.0 . DIF09340
C=12.0/(XA*HA) DIF09350

PAGE 00017
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C FOR(I2,1)=(12.0%Q*(1.-P**2))/(FF(1,1)*E*(HA**4))+C*(DT1+DT2+DT3) DIF09360
c - FOR(I2,1)=(12.0%Q%(1.-P**2))*FF(1,1)+C*(DT1+DT2+DT3) DIF09370
FOR(12,1)=(12.0%Q%(1.-P**2))/HA+C*(DT1+DT2+DT3) DIF09380
C FOR(12,1)=FOR(12,1)+C*(DT1+DT2+DT3) DIF09390
18 CONTINUE ’ DI1F09400
RETURN DIF09410
END DIF09420
C DIFD9430
C DIF09440
(of (22 RS A RS2 RAEZ RN RR SRR R AR 22N ] Uu—nQ@me *
C *  SUBROUTINE PROGRAM GENERATING THE FORCE . DIF09460
c . VECTORS BASED ON FF INPUT VECTOR * DIF09470
C (I XSS R R AR NSRS R R AR RS 22 2 22 Uuﬂowbmc
c DIF09490
c ‘ D1F09500
SUBROUTINE FORCE(Q,.P,HA,NOD.E,FF,VAR) ’ DIF09510
IMPLICIT REAL*B (A-H,0-2) DI1F09520
DIMENSION FF(20,1),VAR(60,1) DIF09530
DO 8 K=1,3*NOD DIF09540 !
VAR(K,1)=0.0 DIF09550
8 CONTINUE DIF09560
DO 9 K=1,3*NOD DIF09570
1F(K.GT.2*NOD) GO TO 14 DIF09580
IF(K.LE.2*NOD) GO TO 9 DI1F09590
C 14 VAR(K,1)=(12.0%Q*(1.-P**2)/(FF(K-2*NOD,1))*E*(HA%**4)) ‘ DIF09600 .
14 VAR(K,1)= 12.0%Q*(1.-P**2)/HA : DI1F09610
9 CONTINUE " DIF09620
RETURN DIF09630
END DIF09640
(o DIF09650
C DIF09660
O SEEEEBE RSB R SR S PRI SRS RERONRO RSPt SRS EROORORRER Umqncwmﬂo
c *  SUBROUTINE PROGRAM TO SATISFY THE BOUNDARY * DIF09680
c . CONDITIONS IN THE GLOBAL MATRIX ‘AA’ . DIF09690
Cc S0 CES RS0 S EP RO R B SR AN ¢S 0Nt ARROCEBRNREEN Uuﬂcwﬂco
(o DIF09710
c DIF09720
C DIF09730
SUBROUTINE BOUNDA (UVW,NOD,AA) DIF09740 )
IMPLICIT REAL®*B (A-H,0-2) D1F09750
DIMENSION AA(60,60),UvW(4,3) DIF09760
NL=5 DIF09770 -
DO 501 I=1,NOD/NL DIF09780 o
DO 502 K=1,3 . DIF09790 .
1F(UVW(I,.K).EQ.0) GO TO 502 DIFO9800 .
DO 504 M=t ,NL DIF09810 :
L=1+(M-1)*(NOD/NL)+ (K-1)*NOD DIF09820 ’
TEMP=AA(L,L) DIFQ9830
DO 503 J=1,3*NOD DIF(09840
AA(L,J)=0.0 DIF09850
503 CONTINUE . DIF09860
AA(L,L)=1.0 DIF09870
504 CONTINUE - D1F09880
502 CONTINUE . DIF09B890
501 CONTINUE DIF09900
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RETURN DIFO9910 ’
END DIF09920
C : DIF09930
C : DIF09940
ﬁ OQ..Q.0000QOQCQG..DQO’QQQ.O{.OQO'Q..!QQQQO.QQQQ Un—uowwmo
o ¢ SUBROUTINE PROGRAM TO SATISFY THE BOUNDARY * D1F09960
C . CONDITIONS IN THE FORCE VECTORS ‘FOR’ * DIF09970
C CASE PSSR RE R RS R A4 RE R NN XS ARER NN SEECORERNSRES Uwﬂowwmo..
C DIF09990
o DIF 10000
SUBROUTINE BOUNDF (UVW,NOD ,WAR) : DIF10010 .
IMPLICIT REAL*8 (A-H,0-2) DIF10020
- DIMENSION WAR(60,1),UvW(4,3) DIF 10030 )
NL=5 : DIF 10040
DO 501 I=1,NOD/NL DIF 10050
DO 502 K=1,3 DIF 10060
IF(UvwW(1,K).EQ.0) GO TO SD2 DIF10070 R )
DO 504 KI=1,NL DIF10080 .
L=I+(KI-1)*(NOD/NL)+(K-1)*NOD DIF 10090
WAR(L,1)=0.0 : DIF10100
504 CONTINUE DIF10110
502 CONTINUE DIF10120
501 CONTINUE . DIF10130 )
RETURN . DIF10140
END : . DIF10150
C . DIF10160
c DIF10170
ﬁ l.0!.l.QQ.l.l..l.!l..GDQOIQOQQQQUQQQQQ.QQOIQQDQ Dnﬂ_O¢Q°
C ¢ SUBROUTINE PROGRAM TO INVERT AND SOLVE THE * DIF10190
C . SIMULTANEOUS EQUATIONS USING CHANGE OF ¢ DIF10200
c » VARIABLE TECHNIQUE ~ . DIF10210
n DQQQQ'lb..lil....QQQ!.Q...C.!QOQQQQQO..’.Q..QQ. N UuﬂdONND
c DIF10230
C DIF 10240
SUBROUTINE SOLINV(A,N) DIF10250 .
IMPLICIT REAL*B (A-H.0-2) DIF10260
PARAMETER (NMAX=375) DIF10270
DIMENSION A(N,N),V(NMAX) DIF10280
po 10 I=1,N DIF10290
v(1)=A(1,1) . DIF10300
DO 20 J=1.,N . ) DIF10310 )
. A(1,J)=-A(1,J)/V(1)} DIF10320 :
20 CONTINUE DIF10330 )
A(1,1)=-A(1,1) DIF10340 _
1F(1.EQ.N) GOTO 10 i DIF10350 <,
DO 30 II=I+1,N ’ DIF10360
IF(A(I1,1).€Q.0.0) GO TO 30 DIF10370
TEMP=A(I1.1) DIF10380
A(11,1)=0.0 DIF 10390
DO A0 J=1,N DIF10400
A(TI,J)=A(I1,1)+A(1 J)*TEMP DIF10410
40 CONTINUE . DIF10420
30 CONTINUE DIF10430 -
10 CONTINUE DIF 10440
c . DIF 10450
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DO 70 I=1,N-1 DIF 10460
c IF(I.EQ.N) GO TO 100 DIF10470
DO 80 II=I+1.N DIF 10480
IF(A(1,11).€EQ.0.0) GO TO B8O DIF 10490
TEMP=A(1,11) PIF 10500
A(1,11)=0.0 DIF10510
DO 90 J=1,N DIF10520
A(I,J)=A(I,J)+A(11,J)*TEMP DIF10530°
90 CONTINUE DIF10540
80 CONTINUE DIF10550
C 100 DO 110 J=1,N - DIF10560
c A(I,J)=A(1,J)/v(I) . : DIF10570
C 110 CONTINUE : . . DIF10580
70 CONTINUE DIF 10590
DO 100 I=1,N DIF10600
DO 110 J=1,N DIF10610
AC(I,J)=A(I,J)/V(I) DIF10620 :
110  CONTINUE DIF10630 .
100 CONTINUE DIF 10640
RETURN DIF10650 .
END : DIF 10660
c DIF10670
C ) DIF10680
[of .QQOOOQQCOQOQDQQGQOQ...0!.0.!0.0.0.Q.QQQQDQQ.QQ Uuﬂ_omwo
c ¢ SUBROUTINE PROGRAM TO GENERATE THE GLOBAL ¢ " DIF10700
c . MATRIX TO FORM THE SIMULTANEQUS EQUATIONS * DIF10710
C . ‘AA’ . DIF10720
n .Qll0!00.0.0..!.00!00.Q.QQ.O!QQ{QQI.QQOQOQQQQQQ Uuﬂuoﬂmo
C DIF10740
c DIF10750
SUBROUTINE FORDIF(AA,NA,NP R,N,HA,TX,TY,TZ,NOD,G,G1,.G2,IJKL) DIF10760
IMPLICIT REAL®*B (A-H,0-2) * DIF10770
DIMENSION AA(60.60),.R(13),NP(13),NPA(13) ,FF(20,1),1JKL(20,4) . DIF10780
G11=G1 DIF10790
622=6G2 DIF10800
DO 2 I=1,NOD DIF10810
11=1+NOD DIF10820
12=1+2¢N0D DIF10830
ccce 1J=IJKL(I,1) , INCREMENTATION IN V DIRECTION. DIF10840 .
ccce IK=IJKL(I.2) . INCREMENTATION IN XZ DIRECTION. DIF 10850
ccc JK=TJKL(1,3) , INCREMENTATION IN YZ DIRECTION. DIF10860 ) .
ccc IJKL=TJKL(1,4) , NODAL LABEL DIF10870 :
READ(S,1000)FF(I,1),(JUKL(I L) ,L=1,4) IM,JM ITEST DIF10880 .
1000 FORMAT(FS5.2,415,315) . DIF 10890 .
1J=1JKL(1,1) : DIF 10900 '
IK=1JKL(1,2) DIF10910
JK=1JKL(I,3) . . DIF10920
IF(IM.NE.O) GO TO 600 DIF10830
IF(IM.EQ.0) " GO 'TO 601 DIF 10940
600 CALL SCHE(NA,N,IM,JM_NOD.1TEST,NP) DIF 10950
GO TO 601 DIF 10960
601 IF(IJKL(I,4).EQ.96) GO TO 96 DIF10970
1F(1JKL(I,4).EQ.97) GO TO 97 DIF10980 - -
IF(IJKL(1,4).EQ.98) GO TO 98 DIF10990

IF(IJKL(1,4).EQ.99) GO TO 99 DIF11000
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IF(IJKL(1,4).EQ.100) GO TO 100 DIF11010 : '
IF(IJKL(1,4).EQ.101) GO TO 1O DIF11020
IF(1JKL(I,4)..£Q.102) GO TO 102 DIF11030
IF(IJKL(1,4).€EQ.103) GO TO 103 DIF11040
IF(IJKL(1,4).£Q.104) GO TO 104 DIF11050
IF(1JKL(I,4).EQ.105) GO TO 105 DIF11060
IF(IJKL(I,4).EQ.106) GO TO 106 DIF11070 -
IF(1JKL(1,4).EQ.107) GO TO 107 DIF11080
IF(IJKL(1,4).EQ.108) GO TO 108 DIF 11090
IF(IJKL(1,4).EQ.109) GO TO 109 DIF11100
IF(IJKL(I,4).EQ.110) GO YO 110 DIF11110
IF(IJKL(I,4).EQ.111) GO TO 111 DIF11120
IF(IJKL(I,4).EQ.112) GO TO 112 . DIF11130 :
IF(IJKL(1,4).EQ.113) GO TO 113 . DIF11140
IF(1JKL(1,4).EQ.114) GO TO 114 DIF11150
IF(IJKL(1,4).EQ.115) GO TO 115 DIF11160
IF(IJKL(I,4).EQ.116) GO TO 116 DIF11170 R
IF(IJKL(1,4).EQ.117) GO TO 117 DIF11180 )
IF(IJKL(1,4).€EQ.118) GO TO 118 DIF11190
IF(IJKL(1,4).EQ.119) GO TO 119 DIF11200
IF(IJKL(1,4).EQ.120) GO TO 120 DIF11210
IF(1JKL(I,4).EQ.121) GO TO 121 DIF11220
IF(IJKL(1,4).EQ.122) GO TO 122 . . DIF11230
IF(IJKL(I,4).EQ.123) GO TO 123 ) DIF11240
IF(IJKL(I,4).EQ.124) GO TO 124 ., DIF11250
IF(IJKL(I,4).EQ.125) GO TO 125 DIF11260
DIF11270
C . DIF11280
cce POINT PARALLEL TO Y AXIS ON THE X AXIS DIF11290
C DIF11300
96 AA(I,I)=AA(I, 1)-(2.0¢G1/TX**2) DIF11310
AA(T,I+1)=AA(]1,1+1)+(G1/TX**2) DIF11320
AA(Y, I-1J)=AA(1,1-1J)+(2.0%G/Tv**2) " DIF11330
"AA(I,I)=AA(1,1)-(2.0*G/TY**2) DIF11340
AA(I, 1-IK)=AA(I,1-IK)+G/TZ**2 DIF11350
AA(I,I)=AA(I,1)-2.0°G/TZ**2 DIF11360
AA(T, I+IK)=AA(I ,I+1K)+G/TZ**2 DIF11370
Ccccecec DIF11380
AA(T,I1)=AA(I,11)+(G2/(TX*TV)) DIF11390
AA(T,T1+1)=AA(1,1141)-(G2/(TX*TV)) DIF11400
AA(T,11=-1U)=AA(T, 11-1J)+(G2/7(TX*TY)) DIF11410
AA(T,I1-1J+1)=AA(1,11-1U+1)-(G2/(TX*TV)) DIF11420 .
DIF11430
AA(1,12)=AA(1,12)+G2/(TX*TZ*HA) DIF11440 :
AA(1,12+1)=AA(T1,12+1)-G2/(TX*TZ*HA) DIF11450 - -
AA(I ,I2+IK)=AA(I I12+1K)-G2/(TX*TZ*HA) . DIF11460
AA(] ,I2+1K+1)=AA(I,1241K+1)+G2/(TX*TZ*HA) DIF11470
D1F 11480
AA(IN,1)=AA(I 1)+ (G2/(TX*TV)) DIF 11490
AA(T1,1+1)=AA(IT, I+1)-G2/(Ty*TY) DIF11500
AA(TY,1-1J)=AA(I1,1-1J)-G2/(TX*TY) DIF11510
AA(IN,I-TJ+1)=AA(11 T-1J+1)+G2/(TX*TY) DIF11520
cceecce : DIF11530 .
AA(IV1,I1)=AA(11,11)-(2.0*G/TX**2) DIF 11540
AA(IV,I1+1)=AA(11,11+1)+(G/TX**2) DIF11550
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CC ° AA(IL,I1-1J)=AA(I1,11-1J)+(2.0%G1/TV**2) DIF11560 ‘
AACIN,11)=AA(11,11)-(2.0%G1/TY**2) DIF11570
AACIT,T1=-JK)=AA(I1,11-JK)+G/TZ**2 DIF11580
AA(IT,I1)=AA(I1,11)-2.0%G/TZ**2 DIF11590
AACIN, T14+0K)=AA(T1,11+JK)+G/TZ842 DIF11600

ccceec DIF11610
AA(IN,12)=AA(11,12)+(G2/(TY*TZ*HA)) : DIF11620
AA(11,12-1J)=AA(11,12-1J)-(62/(TY*TZ*HA)) DIF11630,
AA(I1,1240K)=AA(T1,12+JK)-(G2/(TY*TZ*HA)) - DIF11640
AA(IN, 1240K-1J)=AA(T1,12+JK-1J)+(G2/(TY*TZ*HA)) DIF11650

DIF11660
AA(12,1)=AA(12,1)+(G2/(TX*TZ)) DIF11670
AA(12,141)=AA(12,1+41)-(G2/(TX*TZ)) DIF11680
AA(I12,1+1K)=AA(I2,1+IK)-(G2/(TX*TZ)) . DIF11690
AA(12,1+1K+1)=AA(12,I+IK+1)+(G2/(TX*TZ)) DIF11700
: : DIF11710
AA(I2,11)=AA(12,11)+(G2/(TY*TZ)) DIF11720 o .
AA(12,11-1J)=AA(12,11-1J)+(G2/(TV*TZ)) DIF11730 o
AR(12,114JK)=AA(I12,114JK)-(G2/(TV*TZ)) . DIF11740
AA(I12,11-1J+JK)=AA(12,11-1J+JK)-(G2/(TV*TZ)) DIF11750

ccceec DIF11760
AA(12,12)=AA(12,12)-2.0%G/(HA*TX*42) DIF11770
AA(I12,12+41)=AA(12,1241)+G/(HA®TX®*2) . DIF11780
AA(12,12-1J)=AA(12,12-1J)+2.0%G/(HA*TY*+2) ‘ DIF11790
AA(12,12)=AA(12,12)-2.0%G/(HA*TY**2) . DIF11800
AA(12,12-1K)=AA(I12,12-1K)+G1/(HASTZ**2) DIF11810
AA(12,12)=AA(12,12)-2.0%G1/(HASTZ**2) . . DIF11820
AA(12,1241K)=AA(I12,12+1K)+G1/(HA®TZ**2) DIF11830

. DIF11840
GO TO 2 DIF11850

c . DIF 11860 .

CCC  POINT PARALLEL TO X AXIS ON THE V AXIS : _ DIF11870

c DIF11880

CC 97 AA(I,1~1)=AA(I,1-1)+2.0%G1/TX*%2 DIF11890 :

97 AA(1,I)=AA(I,1)-2.0%G1/TX%*%2 DIF11900
AA(I,I)=AA(I,1)-2.0%G/TV**2 DIF11910
AA(1,1+41J)=AA(1,1+1J)+G/TY**2 DIF11920
AA(T,1-1K)=AA(1,1-IK)+G/TZ442 : DIF11930
AA(T,T1)=AA(]1,1)-2.0%G/TZ**2 DIF11940
AA(T, E+IK)=AA(1, T+IK)+G/TZe¢2 . : DIF11950

cceece DIF11960 ,

. AA(T,I1)=AA(1,11)4G2/(TX*TY) DIF11970 - .
AA(1,11-1)=AA(1,11-1)-G2/(TX*TY) DIF11980

: AA(T,1141J)=AA(T,11+1J)-G2/ (TX*TY) DIF11990 : :

AA(T,T1+1J-1)=AA(I,11+1J-1)+G2/(TX*TV) DIF12000 -
‘ © - DIF12010
AA(1,12)=AA(1,12)+G2/(TX*TZ*HA) . DIF12020
AA(1,12-1)=AA(1,12-1)-G2/(TX*TZ*HA) DIF12030
AA(1,12+1K)=AA(I,12+1K)-G2/ (TX®TZ*HA) . DIF12040
AA(T,12+1K-1)=AA(1,I12+IK=1)+GZ/{TX*TZ*HA) D1F 12050
. DIF 12060
AA(11,1)=AA(11,1)+G2/(TX*TY) DIF12070
AA(IY,I-1)=AA(I1,I-1)+G2/(TX*TY) DIF 12080
AACIN,I+1J)=AA(I1,1+41J)-G2/(TX*TY) DIF 12090

AACTY  I+1J-1)=AA(I1,I+1J-1)-G2/(TX*TY) DIF12100




FILE:

ccecece

DIFF9 FORTRAN *

AA(IN,11-1)=AA(I1,11-1)+2 0*G/TX**2
AA(IN,I1)=AA(T1,11)-2.0*G/TX**2

CAA(IT,I1)=AA(IY,11)~2.0%G1/TY*%2

cccccc

cccecec

AA(IN,I141J)=AA(I1,I141J)+G1/TV**2
AA(TN,T1-JK)=AA(I1,T1-JK)+G/TZ**2
AA(TIV,I1)=AA(I11,11)-2.0°%G/TZ**2

AA(TT,I1+JK)=AA(I1 , I1+JK)+G/TZ**2

AA(I1,12)=AA(11,12)+G2/(TY*TZ*HA)
AA(IN,1241U)=AA(11,12+41J)-G2/(TV*TZ*HA)
AA(TI1,12+JK)=AA(11,124JK)-G2/(TY*TZ*HA)
AA(TN,12+41J40K)=AA(TI1 1241 J4JK)+G2/(TY*TZ*HA)

AA(12,1)=AA(12,1)+G2/(TX*TZ)
AA(12,1-1)=AA(12,1-1)+G2/(TX*TZ)
AA(I2,I+1K)=AA(12,1+1IK)-G2/(TX*TZ)
AA(I12,1+1K-1)=AA(12,1+1IK-1)~G2/(TX*TZ)

AA(I2,I1)=AA(12,11)+G2/(TY*TZ)
AA(I2,11+414)=AA(12,11+1J)-G2/(TY*TZ)
AA(I2,114JK)=AA(12,114UK)-G2/(TVY*TZ)
AA(T2,11+104UK)=AA(I2,1141J4+UK)+G2/(TY*TZ)

AA(I12,12-1)=AA(12,12-1)+2.0*G/(TX*TX*HA)
AA(Y2,12)=AA(12,12)-2.0%G/(TX*TX*HA)
AA(12,12)=AA(12,12)-2.0*G/(TY*TY*HA)
AA(12,12+1J)=AA(12,12+1J)+G/(TY*TY*HA)
AA(12,12-1K)=AA(12,12-1K)+G1/(TZ*TZ*HA)
AA(12,12)=AA(12,12)-2.0*G1/(T2*TZ*HA)
AA(12,12+41IK)=AA(12,12+1K)+G1/(TZ*TZ*HA)

GO TO 2
POINTS PARALLEL TO VY AXIS

AA(I,I) =AA(I,1)-2.0%G1/TX**2

AA(T,I+1)=AA(I,I+1)+G1/TXee2

ccccecc

AA(T  I-1J)=AA(I,1-1J)+G/TY**2
AA(1,1)=AA(I,1)-2.0%G/Tv**2
AA(T,I41J0)=AA(I,I+1J)+G/Tyes2
AA(T,I-IK)=AA(I,1-1K)+G/TZ**2
AA(I,1)=AA(I,1)-2.0%G/TZ**2
AA(I , I+IK)=AA(],I+1K)+G/TZ**2

AA(T,11)=AA(1,11)+G2/(TX*TY)
AA(T,IN+1)=AA(T,11+1)-G2/(TX*TY)
AA(CT,TIV+1J)=AA(T I1+1J)-G2/(TX*TY)
AA(T , I1+14+1)=AA(]  T1+1J+1)+G2/(TX*TY)

AA(1,12)=AA(1,12)+G2/(TX*TZ*HA)
AA(1,12+41)=AA(1,12+1)-G2/(TX*TZ*HA)

AA(T , I241K)=AA(1,12+IK)-G2/(TX*TZ*HA)
AA(T,I2+4IK+1)=AA(],1241K+1)+G2/(TX*TZ*HA)

VM/SP CONVERSATIONAL MONITOR SVYSTEM

DIF12110
DIF12120
DIF12130
DIF12140
OIF12150

DIF12160

DIF12170

DIF12180.

DIF12190
DIF12200
DIF12210
DIF12220
DIF12230
DIF12240
DIF12250
DIF12260
DIF12270
DIF12280
DIF12290
DIF12300
DIF12310
DIF12320
DIF12330
DIF12340
DIF12350
DIF12360
DIF12370
DIF12380
DIF12390
DIF12400
D1F12410
DIF12420
DIF12430
DIF12440

DIF12450

DIF12460
DIF12470
DIF12480
DIF12490
DIF12500
DIF12510
DIF12520
DIF12530
DIF12540

‘DIF12550

DIF12560
DIF12570
DIF12580
DIF12590
DIF12600
DIF12610
DIF12620
DIF12630
DIF 12640
DIF12650
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FIL

E:

DIFF9 FORTRAN *

AA(I1,1)=AA(11,1)+G2/(TX*TY)
AA(TN,I+1)=AA(I1,1+1)-G2/(TX*TY)
AA(T1,I+410)=2AA(11,1+1J)-G2/(TX*TY)
AA(I1,I+10+1)=AA(T1,1+41J+1)+4G2/(TX*TY)

cccccce

AA(T1,11)=AA(11,11)-2.0%G/TX**2
AACTY,I1+41)=AA(I1,1141)+G/TX**2
AA(IT,I1-1J)=AA(IT,I1-TJ)+G1/TY**2
AA(IN1,11)=AA(T1,11)-2,0%G1/Tv*+2
AA(IT,I1410)=AA(IV,1141J)+G1/TVY**2
AACTI1,I1-JK)=AA(I1,11-JK)+G/TZ**2
AA(TIY,I1)=AA(11,11)-2.0%G/TZ**2
AA(IT,T1+40K)=AA(I1,T1+JK)+G/TZ**2

ccceec

AA(11,12)=AA(11,12)+G2/(TY*TZ*HA)
AACT1,12+41J)=AA(I1,12+1J0)~G2/(TY*TZ*HA)
AA(TI1,12+JK)=AA(11,12+40K)~G2/(TY*TZ*HA)
AA(TY,I24JK+1J)=AA(11,12+4JK+1J)+G2/ (TY*TZ*HA)

AA(12,1)=AA(12,1)+G2/(TX*TZ)
AA(T12,1+41)=AA(12,1+1)-G2/(TX*T2)
AA(I12,I+41K)=AA(12,1+IK)-G2/(TX*TZ)
AA(T2,I+IK+1)=AA(I12,I+IK+1)+G2/(TX*TZ)

AA(I2,11)=AA(12,11)4G2/(TY*T2)
AA(I2,11+1J0)=AA(12,11+41J)~-G2/(TY*TZ)
AA(IZ,I1+JK)=AA(I2,11+JK)~G2/(TV*TZ)
AA(I2, J14JK+1J)=AA(12,11+JK+1J)+G2/(TV*TZ)

ccecccce

AA(12,.12)=AA(12,12)~2.0%G/(TX*TX*HA)
AA(I2,12+1)=AA(12,12+1)+G/(TX*TX*HA)
AA(12,12-1J)=AA(12,12-1J)+G/(TY*TY*HA)
"AA(12,12)=AA(12,12)-2.0*G/(TV*TY*HA)
AA(12,12+410)=AA(12,12+1J0)+G/(TY*TY*HA)
AA(12,12-IK)=AA(12,12-IK)+G1/(TZ*TZ*HA)
AA(12,12)=AA(12,12)-2.0%G1/(TZ*TZ*HA)
AA(T12,12+41K)=AA(12,12+1K)+G1/(TZ*TZ*HA)

GO TO 2
POINTS PARALLEL TO X AXIS

AA(I  I-1)=AA(]1,I-1)+G1/TX**2
AA(I,1) =AA(1,1)-2.0%*G1/TX**2
AA(L,I+1)=AA(]I,1+1)+G1/TX¢*2
AA(1,1)=AA(1,1)-2.0*G/TYy**2
AA(I ,I+1J)=AA(1,I+1J)+G/TY**2
AA(T,I-TK)=AA(I,1-1K)+G/TZ%**2
AA(I,1)=AA(1,1)-2.0¢G/TZ**2
AA(T . 1+IK)=AA(I , I+IK)+G/TZ**2

ccccecc

AA(I,I11)=AA(I,11)+G2/(TX*TY)
AA(T,I1+1)=AA(I,1141)-G2/(TX*TY)

AACT , T1+1J)=AA(I,11+10)-G2/(TX*TY)
AA(I, T141J+1)=AA(1,11+1J41)+G2/(TX*TY)

VM/SP CONVERSATIONAL MONITOR SYSTEM

DIF12660
DIF12670
DIF12680
DIF12690
DIF12700
DIF12710
DIF 12720

DIF12730

DIF12740
DIF12750
DIF12760
DIF12770
DIF12780
DIF12790
DIF12800
DIF12810
DIF 12820
DIF12830
DIF 12840
DIF12850
DIF 12860
DIF12870
DIF12880
DIF12880
DIF 12900
DIF12910
D1F12920
DIF12930
DIF12940
DIF 12950
DIF12960
DIF12970
DIF 12980
DIF 12990
DIF13000
DIF13010
DIF13020
DIF13030
DIF 13040
DIF13050
DIF13060
DIF13070
DIF13080
DIF13090
DIF13100
DIF13110
DIF13120
DIF13130
DIF13140
DIF13150
DIF13160
DIF13170
DIF13180
DIF13190
DIF13200
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FILE:

DIFF9 FORTRAN * VM/SP noz<mzm>4~or)r MONITOR SYSTEM

AA(1,12)=AA(1,12)+G2/(TX*TZ*HA)

AA(I, 12+71)=AA(1,12+1)~G2/(TX*TZ*HA)

€ccccc

cccece

cccecc

AA(I,I2+1K)=AA(],12+IK)-G2/(TX*TZ*HA)
AA(I,T2+1K+1)=AA(I,12+41K+1)+G2/(TX*TZ*HA)

AA(IN,I)=AA(Y1,1)+G2/(TX*TY)
AA(IN1,I+1)=AA(I1,1+41)~-G2/(TX*TY)
AA(T,I+1J)=AA(T1,141J)-G2/(TX*TY)
AA(TT1,I+1J+1)=AA(11,1+1J+1)+G2/(TX*TV)

AACIY1,I1-1)=AA(I1,11-1)+G/TX**2
AA(IV,11)=AA(I1,11)-2.0%G/TX**2
AACTY,T141)=AA(T1,1141)4G/TX**2
AA(TI1,I1)=AA(I1,11)-2.0%G1/TV**2
AA(IT,I1+1J)=AA(I1,11+410)+G1/TYs*2
AA(IT,11-JK)=AA(I1,11-JK)+G/TZ**2
AA(IT,I1)=AA(11,11)-2.0%G/TZ**2
AA(IN,T14JK)=AA(I1 J1+JK)+G/TZ**2

AA(I1,12)=AA(11,12)+4G2/(TY*TZ*HA)
AA(T1,1241J)=AA(11,12+41J)~G2/(TY*TZ*HA)
AA(TIN,12+4JK)=AA(11,12+JK)~-G2/(TY*TZ*HA)
AA(I1,I24JK+1J)=AA(T1,12+4JK+1J)+G2/(TY*TZ*HA)

AA(12,1)=AA(12,1)+G2/(TX*TZ)
AA(T2,1+1)=AA(12,1+1)-G2/(TX*TZ)
AA(12,I+IK)=AA(I2,I+IK)-G2/(TX*TZ)
AA(I2,I+IK+1)=AA(12,1+41K+1)+G2/(TX*TZ)

AA(I2,11)=AA(12,11)+G2/(TY*TZ)
AA(I2,11+41J)=AA(12,11+41J)~G2/(TY*TZ)
AA(12,11+4JK)=AA{12,11+JK)~G2/(TY*TZ)
AA(I2,11+JK+1U)=AA(I2,11+JK+1J)+G2/(TY*TZ)

AA(I2,12-1)=AA(12,12-1)+G/(TX*TX*HA)
AA(I2,12)=AA(12,12)-2.0*G/(TX*TX*HA)
AA(I12,12+1)=AA(12,12+1)+G/(TX*TX*HA)
AA(12,12)=AA(12,12)-2.0%G/(TY*TVY*HA)"
AA(12,12+41J0)=AA(12,12+41J)+G/(TY*TY*HA)
AA(I2,12-1K)=AA(12,1I2-1K)+G1/(TZ*TZ*HA)
AA(12,12)=AA(12,12)-2.0*G1/(TZ*TZ*HA)
AA(12,12+1K)=AA(12,12+1K)+G1/(TZ*TZ*HA)

GO 70 2 .

CORNER POINT

AA(1,1) =AA(I,1)-2.0%*G1/TX**2
AA(T,1+1)=AA(]1,1+1)+G)1/TX¥*2
AA(I.1)=AA(1,1)-2.0%G/Tv**2
AB(T ,1+1J)=AA(T , 1+1J)+G/Tves2
AA(L,I-1IK)=AA(I,I-IK)+G/TZ**2
AA(I,I1)=AA(I,1)-2.0%G/TZ*+2
AA(I,I+IK)=AA(1,I+IK)+G/TZ**2

N

DIF13210
DIF13220
DIF13230
DIF13240
DIF13250
DIF13260
DIF13270

DIF13280.

DIF13290
DIF13300
DIF13310
DIF13320
DIF13330
DIF13340
DIF13350
DIF13360
DIF13370
DIF 13380
DIF13390
DIF13400
DIF13410
DIF13420
DIF 13430
DIF13440
DIF 13450
DIF 13460
DIF13470
DIF 13480
DIF13490
DIF13500
DIF13510
DIF13520
DIF13530
DIF13540
DIF 13550
DIF 13560
DIF13570
DIF13580
DIF13590
DIF 13600
DIF13610
DIF13620
DIF 13630
DI1F 13640
DIF 13650
DIF 13660
DIF13670
DIF 13680
DIF13690
DIF 13700
DIF13710
DIF13720
DIF13730
D1F13740
DIF13750
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FILE:

cccccc

- €Ccccce

ccecce

cccecc

DIFF9 FORTRAN ¢ VM/SP CONVERSATIONAL MONITOR SYSTEM
DIF13760
AA(I,I1)=AA(]1,I11)+G2/(TX*TY) DIF13770
AA(L,T1+1)=AA(T,11+1)-G2/(TX*TY) D1F13780
AA(T,I1+10)=AA(T  T1+1J0)-G2/(TX*TY) DIF13790
AA(T, 11+1J+1)=AA(T1,1141J+1)+G2/(TX*TY) DIF 13800
DIF13810
AA(T,12)=AA(1,12)+G2/(TX*TZ*HA) DIF13820
AA(I, 12+1)=AA(1,12+1)-G2/(TX*TZ*HA) DIF13830
AA(],12+1K)=AA(I , 1241K)~G2/(TX*TZ*HA) DIF13840-
AA(T,I2+41K+1)=AA(I, 12+1K+1)+G2/(TX*TZ*HA) DIF 13850
DIF13860
AA(IT,1)=AA(I1,1)+G2/(TX*TY) DIF13870
AA(TI1,1+1)=AA(I1,1+1)-G2/(TX*TY) DIF13880
AA(T1,I41J4)=AA(11,1+1J)-G2/(TX*TY) DIF13890
AACTY I+1J+1)=AA(T1,1+1J+1)+G2/(TX*TY) ' DIF13900
DIF13910
AA(TI1,11)=AA(I1,11)-2.0*G/TX**2 DIF13920
AACIT,I141)=AA(I1, 1141)+G/TX**2 DIF13930
AA(IT,11)=AA(I1,11)-2.0*G1/Tye**2 DIF13940
AA(IN,11+1J)=AA(T1,11+1J)+G1/TVe**2 DIF13950
AA(I1,11-JK)=AA(I1,11-UK)+G/TZ**2 DIF 13960
AACI1,I1)=AA(I1,11)-2.0%G/TZ**2 DIF13970
AACIT, I +JK)=AA(T1 I1+JK)+G/TZ**2 DIF 13980
DIF13990
AA(I1,12)=AA(I1,12)+G2/(TY*TZ*HA) DIF14000
AA(TI1,12+1J0)=AA(11,12+1J)~G2/(TY*TZ*HA) ’ DIF14010
AA(IN1,12+JK)=AA(11,12+4JK)~G2/(TV*TZ*HA) DIF14020
AA(TIY,I124JK+TJ)=AA(I1,I24JK+1J)+G2/(TY*TZ*HA) DIF14030
DIF 14040
AA(I2,1)=AA(12,1)+G2/(TX*TZ) DIF14050
AA(12,1+1)=AA(12,1+1)-G2/(TX*T2) DIF14060
AA(12,1+1K)=AA(I2,I+IK)-G2/(TX*TZ) DIF 14070
AA(12,1+1K+1)=AA(12,1+1K+1)+G2/(TX*TZ) DIF 14080
DIF 14090
AA(I12,11)=AA(12,11)+G2/(TV*TZ) DIF14100
AA(12,11+1J)=AA(12,11+1J)-G2/(TV*TZ) DIFt4110
AA(TI2,T1+JK)=AA(12,11+JK)-G2/(TVY*T2Z) DIF14120
AA(T2,114JK+1J)=AA(I2, 114 K+TJ)+G2/(TY*TZ) DIF14130
DIF14140
AA(12,12)=AA(12,12)-2.0%G/(TX*TX*HA) DIF14150
AA(12,12+1)=AA(12,12+41)+G/(TX*TX*HA) DIF14160
AA(12,12)=AA(12,12)-2.0*G/(TY*TY*HA) DIF14170
AA(12,12+410)=AA(12,12+1J)+G/(TY*TY*HA) DIF14180
AA(12,12-1K)=AA(12,12-IK)+G1/(TZ*TZ*HA) DIF14190
AA(12,12)=AA(12,12)-2.0*G1/(TZ*TZ*HA) DIF14200
AA(12,12+1K)=AA(12,12+1K)¥G1/(TZ*TZ*HA) . DIF14210
DIF14220
GO 7O 2 DIF14230
DIF14240
GENERAL POINTS - DIF14250
DIF14260
AA(I,1-1)=AA(],1-1)+G1/TX**?2 DIF14270
AA(1,1) =AA(1,1)-2.0%G1/TXx**2 DIF14280
AA(TI,1+1)=AA(1,141)+G1/TX**2 DIF14290
AA(T,I-1J)=AA(I,I-1J)+G/Ty*s*2 DIF14300
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FILE: DIFF9 FORTRAN * VM/SP CONVERSATIONAL MONITOR SYSTEM ’ PAGE 00027
AA(1,1)=AA(1,1)-2.0%G/TV**2 DIF14310 .
AA(T,I+1J)=AA(],I+41J)+G/TY**2 DIF14320
AA(T, I-IK)=AA(1,I-1K)+G/TZ**2 DIF 14330
AA(I,I)=AA(1,1)-2.0*G/TZ**2 DIF14340
AA(I,I+1K)=AA(T,I+1K)+G/TZ**2 DIF 14350

ceeece DIF14360
AA(TI,I1)=AA(I,11)+G2/(TX*TY) DIF14370
AACT, I1+1)=AA(1,1141)-G2/(TX*TY) DIF14380
AA(I,I1+10)=AA(I , 1141J)~G2/(TX*TY) DIF14390°
AA(T,I1+1J+1)=AA(1,I1+41J+1)+G2/(TX*TY) DIF 14400

DIF14410
AA(I,12)=AA(1,12)+G2/(TX*TZ*HA) ] DIF14420
AA(I,I12+1)=AA(1,1241)-G2/(TX*TZ*HA) DIF14430
AA(T,12+41IK)=AA(I,12+41K)-G2/(TX*TZ*HA) . DIF 14440
AA(I 12+IK+1)=AA(I,12+41K+1)4G2/(TX*TZ*HA) DIF 14450
DIF14460
AA(IN1,1)=AA(I1,1)+4G2/(TX*TY) . DIF 14470 .
AA(IN1,I+1)=AA(I1 1+1)-G2/(TX*TY) DIF 14480 o
AACTIT,I+1J)=AA(I1,1+1J)-G2/(TX*TY) : DIF14490
AA(TY,I+T041)=AA(I1,I41U0+1)+G2/(TX*TY) DIF 14500

cceece . DIF14510
AA(IY1,I1-1)=AA(11,J1-1)+G/TX**2 DIF14520
AACT1,I1)=AA(I1,11)~2.0%G/TX**2 . ) DIF 14530
AACIN,T1+1)=AA(I1,1141)+4G/TX**2 ) DIF14540
AA(IN,I1-TJ)=AA(IV,11-1J)+G1/TY**2 . DIF14550
AA(I1,I1)=AA(11,11)-2.0%G1/Ty**2 DIF 14560

. AA(TIT,T1+1J)=AA(I1, T1+41J)+G1/TYy*e2 DIF14570
AA(TY, T1-UK)=AA(11,11-JK)+G/TZ**2 DIF 14580
AA(TY1,I1)=AA(11,11)-2.0%G/T2**2 DIF 14590
AACTY, T1+JK)I=AA(T1, T114JK)+G/TZ¥*2 DIF 14600

DIF14610

ceeecce : DIF14620
AA(X1,12)=AA(11,12)+G2/(TVY*TZ*HA) ' DIF 14630
AA(I1,12+410)=AA(I1,1241J)-G2/(TY*TZ*HA) - DIF14640 .
AA(T1,1240K)=AA(11,I2+40K)~G2/(TV*TZ*HA) DIF 14650
AA(I1,I24JK+1J)=AA(T1,I124JK+1J)+G2/(TY*TZ*HA) DIF14660

DIF 14670
AA(I2,1)=AA(I2,1)+4G2/(TX*T2) ; DIF 14680
AA(12,1+1)=AA(12,141)-G2/(TX*T2) DIF 14690
AA(I2,I+IK)=AA(12,141K)-G2/(TX*T2) DIF 14700
AA(I2,I1+IK+1)=AA(I2,I+1K+1)+G2/(TX*TZ) DIF14710

. DIF14720 L
AA(I2,11)=AA(12,11)+G2/(TV*TZ) DIF14730

. AA(I2,T1+1J0)=AA(I2,11+410)-G2/(TY*T2) DIF14740 . . oo
AA(I2,11+JK)=AA(12,11+4JK)~-G2/(TY*TZ) DIF14750 -
AA(I2,114JK+1J)=AA(12,114JK+10)+G2/(TV*TZ) : DIF14760

cceecce DIF14770
AA(12,12-1)=AA(12,12-1)+G/(TX*TX¥HA) DIF14780
AA(12,12)=AA(12,12)-2.0%G/(TX*TX*HA) DIF14790
AA(12,1241)=AA(12,12+1)+G/(TX*TX*HA) DIF14800
AA(12,12-1J)=AA(12,12-1J)+G/(TY*TY*HA) DIF14810
AA(I12,12)=AA(12,12)-2.0*G/(TV*TY*HA) DIF14820

- AA(12,12+1J)=AA(12,12+1J)+G/(TY*TY*HA) DIF14830 .
AA(I2,12~1K)=AA(12,12-1K)+G1/(TZ*TZ*HA) DIF14840 ’
AA(I2,12)=AA(12,12)-2.0%G1/(TZ*TZ*HA) DIF 14850
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AA(T12,12+1K)=AA(12,12+1IK)+G1/(TZ*TZ*HA) DIF14860

) DIF14B870
mo T0 2 . DIF14880
C DIF14890
CcCC POINTS ON THE VY AXIS DIF 14900
C DIF14910
CC102 AA(TI . 1-1)=AA(1,1-1)+2.0%G1/TX**2 DIF14920
102 AA(I,I)=AA(1,1)-2.0¢G1/TX**2 DIF14930.
AA(I  I-1J)=AA(] ,I-1J)+G/TY**2 DIF14940
AA(T,1)=AA(1,1)-2.0¢G/Tv**2 DIF 14950
>>-.~+ugun>>h~.~+mgv+o\q<-ow DIF14960
AA(T,I-IK)=AA(I,I-IK)+G/TZ%*2 . DIF14970
AA(I,I)=AA(1,1)-2.0%G/TZ**2 DIF14980
AA(T,I+IK)=AA(I,I+IK)+G/TZ**2 . DIF 14990
. ccecece ’ DIF15000
AA(L, I1)=AA(1,11)+G2/(TX*TY) . DIF15010 .
AA(T,T1~-1)=AA(I,11-1)-G2/(TX*TY) DIF15020 .
AA(I , T141J)=AA(I,11+1J)-G2/(TX*TY) DI1F15030 )
AACT,T1+410-1)=AA(I,I1+1JU~1)+G2/(TX*TY) DIF15040
DIF15050
AA(I,12)=AA(1,12)+G2/(TX*TZ*HA) DIF15060
AA(T, 12-1)=AA(1,12-1)-6G2/(TX*TZ*HA) DIF15070
AA(I,I2+41K)=AA(1,12+IK)-G2/(TX*TZ*HA) . DIF15080
AACT I2+1IK-1)=AA(1,12+41K-1)4G2/(TX*TZ*HA) . DIF15090
. DIF15100
AA(TIV, I)=AA(I1,1)+G2/(TX*TY) DIF15110
AA(T1Y,I-1)=AA(11,1-1)+G2/(TX*TY) DIF15120
AA(TIN1,I+41J)=AA(I1,I+1J)-G2/(TX*TY) DIF15130
AA(TT,I+410-1)=AA(I1,1+410-1)-G2/(TX*TY) DIF15140
ceceeec DIF15150 .
>>AH_.u_n_vn>>ﬁua.~_st+~.0om\4x..m DIF15160
AACIN,I1)=AA(I1,11)-2.0%G/TX**2 _DIF15170
AACIN,11-TJ)=AA(I1,11=-1J)+G1/TY**2 DIF15180
AA(I1,11)=AA(11,11)-2.0¢G1/TY**2 DIF15190
AACTY,I1+1J)=AA(TI1,I14]J)+G1/TYy**2 DIF15200
AA(IN, I1-UK)=AA(I1,11-JK)+G/TZ**2 . DIF15210
AA(I1,I1)=AA(11,11)-2.0%G/TZ*%*2 DIF15220
AA(IN, I1+JK)=AA(IT , E1+JK)+G/TZ**2 DIF15230
cceece DIF15240 .
AA(IY,12)=AA(11,12)+G2/(TY*TZ*HA) DIF15250 .
AA(T1,12+41J)=AA(11,1241J)~-G2/(TY*TZ*HA) DIF15260 ’ ! .
AA(TV,1240K)=AA(11,12+4JK)-G2/(TY*TZ*HA) DIF15270 : .
>>a~d.~n+~g+ngn>>au_.~N+_L+ng¢mwxﬂa<oqN;I>u DIF15280 .
DIF15290
AA(I2,1)=AA(12,1)+4G2/(TX*T2) DIF15300 . -
AA(12,1-1)=AA(12,1~1)+4G2/(TX*TZ) _ DIF15310
AA(12,141IK)=AA(12,I+1K)-G2/(TX*TZ) DIF15320
AA(I2,I41K=-1)=AA(I2,1+IK~1)-G2/(TX*TZ) DIF15330
DIF15340
>>n-.n_vu>>a_n.w.v+o~\n4<.4Nv DIF15350
AA(I2,11410)=AA(12,1141J)-G2/(TY*T2) DIF15360
AA(I2,11+JK)=AA(I2,114JK)~-G2/(TY*TZ) DIF15370
>>A-.u_+—L+ngu»>aun.ud+~g+ng+omxﬁq<-qu DIF15380
cceecce . DIF 15390

AA(I12,12-1)=AA(12,12-1)+2.0*G/(TX*TX*HA) DIF15400
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>>a-.~nvu>>nmn.mmvnn.o.O\AAX¢qx.I>v DIF15410
AA(12,12-1J)=AA(12,12-1J)+G/(TY*TY*HA) DIF 15420
.>>Au~.mwvn>>au~.uwvun.oom\~q<.4<.1>v DIF 15430
>>Aun.-+~Lvu>>amn.-+~Lv+m\n4<o4<.z>v DIF15440
AA(12,12-1K)=AA(12,12-IK)+G1/(TZ*TZ*HA) DIF 15450
AA(12,12)=AA(12,12)-2.0%G1/(TZ*TZ*HA) DIF 15460
AA(12,12+1K)=AA(12,12+1K)+G1/(TZ*TZ*HA) DIF15470"
: DIF154B0
GO TO 2 DIF 15490
c DIF15500 :
ccc POINTS ON THE X AXIS DIF15510 .
C DIF15520
103 AA(I.I-1)=AA(I,I-1)+4G1/TX*#2 DIF15530
AA{I,1)=AA(1,1)-2.0%G1/TX**2 . DIF 15540
AACT,I+1)=AA(1,1+41)4G1/TX**2 DIF 15550
AA(I,I-1J)=AA(I,I-1J)+2.0¢G/TY**2 DIF 15560
AA(I, I)=AA(1,1)-2.0%G/TYy**2 ~ DIF15570 . .
AA(I, I-IK)=AA(I,I-IK)+G/T2%¢2 DIF15580 )
AA(I,I)=AA(I,1)~2.0%G/TZ**2 DIF15590
AA(I,T+IK)=AA(Y,I+IK)+G/TZ**2 DIF15600
ccecee ) DIF15610
AA(I,I1)=AA(I,11)+G2/(TXeTY) DIF15620
AA(I,I1+1)=AA(T,1141)-G2/(TX*TY) . . DIF 15630
>>A~.~_tugvu>>aa.uanmgv+o~\.4x.4<v . DIF15640
>>n~.u_|~g4_vu>>A~.~_xmgo_vlnN\aqx.4<v . DIF15650 . .

. DIF15660 .
AA{T.12)=AA(I,12)4G2/(TX*TZ*HA) DIF15670 .
>>A~.un+.vu>>au.-+_v|owanx.#NoI>u DIF1568B0
>>A~.-+~xuu>>nn.~n+~xv|nnxnﬂx.qN.I>u DIF15690
AA(I,12+1K+1)=AA(I,12+1K+1)+G2/(TX*TZ*HA) DIF15700

. DIF15710
AA(IN1,1)=AA(I1,1)+G2/(TX*TY) . _ DIF15720
>>A~_.~+dvu>>ﬁ~_.~+_v|0N\A4x-4<u DI1F15730
AA(IN,1-1J)=AA(I1,I-1J)-G2/(TX*TY) DIF15740
AA(IT1,I-1J+1)=AA(11,1-1J+1)+G2/(TX*TY) : DIF15750
cceeec DIF15760
>>-d.~d|_vn>>aud.udn_v+m\4x-¢~ DIF15770
AACTIY,I1)=AA(11,11)-2.0*G/TX**2 DIF15780
>>-_.~_+_vu>>au_.u_+_v+m\AXoo~ DIF15790
CcC AA(IN,IV-1J)=AA(I1,11-1J)+2.0%G1/TY**2 DIF15800
AA(I1,I1)=AA(I11,11)-2.0%G1/Tyes2 DIF15810 .
. AA(IV,I1-UK)=AA(T1,11-UK)+G/TZ%*2 DIF15820 . .
AA(TY1,11)=AA(11,11)-2.0*G/TZ2**2 DIF15830
>>A—_.~_+uxvu>>A~d.~_+va+n\4N-.~ DIF 15840 )
ccceece . DIF15850 -
AA(I1,12)=AA(I1,12)+G2/(TVeTZ%HA) : DIF 15860
>>A-d.-|ugvn>>n~_.Hn:ugv|o~\nd<o4N-I>v DIF15870
AA(IT,124JK)=AA(T1,12+JK)-G2/(TY*TZ*HA) DIF15880
AA(TT, I24JK-T1J)=AA(11, 12+JK-T1J)+G2/(TV*TZ*HA) DIF15890
’ : DIF 15900
AA(12,1)=AA(12,1)+G2/(TX*TZ) DIF15810
>>A-.u+dvn>>aun._¢_vnom\aqx-qu DIF15920
AA{12,1+1K)=AA(J2,I+1K)-G2/(TX*TZ) . DIF15930
AA(I2,T+IK+1)=AA(12,1+1K+1)+G2/(TX*TZ) DIF15940

DIF 15950




FILE:

Ay
DIFF9 FORTRAN *
AA(I2,11)=AA(12,11)+G2/(TVY*T2)

AA(12,11-1J)=AA(12,11-1J)+G2/(TY*TZ)
AA(T2,11+4JK)=AA(12,11+40K)~G2/(TY*TZ)

.>>A~N.~_|~L+ngu>>mun.~_|~u+ng|ON\A4<'4Nv

ccecece

ccc

ccio4
104

ccceccece

cccecee

ccC

cccecc

AA(I2,12-1)=AA(12,12-1)+G/(TX*TX*HA)
AA(I12,12)=AA(12,12)-2.0*G/(TX*TX*HA)
AA(I2,12+1)=AA(12,12+1)+G/(TX*TX*HA)
>>amw.-|~Lvu>>A~N.nM'HLv+N.c.D\n4<¢4<oI>V
AA(12,12)=AA(12,12)-2.0%G/(TY*TY*HA)
>>A~N.uNluxvn>>nuN.uwluxv+0¢\A4NndNoI>v
AA(12,12)=AA(12,12)-2.0%G1/(TZ*TZ*HA)
>>A~N.~N+~xvu>>aun.uw+~xv+od\ndN.4Nc1>v

GO TO 2
CENTRAL POINT

AA(I,I-1)=AA(I,I-1)+2.0%G1/TX**2
AA(I,I)=AA(1,1)-2.0%G1/TXe*2
AA(T,I-1J)=AA(I,1-1J)+2.0°G/TY**2
AA(I,1)=AA(1,1)-2.0%G/TVY**2
AA(T,I-IK)=AA(T,I-TK)+G/TZ**2
AA(I,I)=AA(1,1)-2.0%G/TZ**2
AA(T,I+IK)=AA(I , I+IK)+G/TZ**2

AA(I,I1)=AA(I,11)+G2/(TX*TY)

AA(I, J1-1)=AA(I,11-1)~-G2/(TX*TY)

AA(I, 11-1J)=AA(1,11-1J)+G2/(TX*TY)
AACI,I1-1J0-1)=AA(I,11-1J-1)-G2/(TX*TY)

AA(I,12)=AA(1,12)+G2/(TX*TZ*HA)
AA(I,12-1)=AA(1,12-1)-G2/(TX*TZ*HA)
>>-.~N+uxvu>>A~.~N+uxv|0~\ﬂdx.4NoI>v
>>au.uw+~x|dvn>>nn.—n+uxldV+QN\a4xchnI>u

AA(I1,1)=AA(11,1)+G2/(TX*TY)
>>A~_.ul-vn>>A~_anl_v¢mN\A4x.4<v
AA(I1,1-1J)=AA(I1,1-1J)-G2/(TX*TY)
>>Au_.~'HL|—VH>>A~_.uluul.u|ON\AAXc4<v

AA(TIN,11-1)=AA(I1,11-1)+2.0%G/TX**2
AACTIY,11)=AA(I1,11)-2.0*G/TX**2
AACI,I1-1J)=AA(I1,11-1J)+2.0%G1/TV**2
AA(I1,11)=AA(11,11)-2.0¢G1/TY**2
AA(I1,I11-JK)=AA(I1,I1-JK)+G/TZ**2
AA(TIT,T1)=AA(I1,11)-2.0%G/TZ**2

AA(T1, TV+JK)=AA(IY  T1+JK)+G/TZ*¢2

AA(T11.12)=AA(11,12)+G2/(TY*TZ*HA)
AA(I1,12-1J)=AA(11,12-1J)-G2/(TY*TZ*HA)
AA(I1,12+JK)=AA(11,124JK)-G2/(TY*TZ*HA)
AACT1,124JK-1J)=AA(T1,12+JK~1J)+G2/ (TY*TZ*HA)

AA(I2,1)=AA(12,1)+G2/(TX*TZ)

vMm/SP noz<mzm>4—om>r MONITOR SYSTEM

DIF 15960
DIF15970
DIF15980
DIF15980
DIF16000
DIF16010

DIF16020 -

DIF 16030

DIF16040

DIF16050
DIF16060
DIF16070
DIF16080
DIF 16090
DIF16100
DIF16110
DIF16120
DIF16130
DIF16140
DIF16150
DIF16160
DIF16170
DIF16180
DIF16180
DIF16200
DIF16210
DIF16220
DIF16230
DIF16240
DIF16250
DIF16260
DIF16270
DIF 16280
DIF16290
DIF16300
DIF16310
DIF16320
DIF16330
DI1F 16340
DIF 16350
DIF16360
DIF16370
DIF16380
DIF16390
DIF 16400
DIF16410
DIF16420
DIF16430
DIF16440
DIF16450
DIF16460
DIF16470
DIF 16480
DIF16490
DIF16500

PAGE 00030
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ccccce

C
ccc
o
105

o000

[aReNaNel

(@]

DIFF9 FORTRAN * VM/SP noz<mzm>qmozrr\=Ozuqon

AA(I2,1-1)=AA(12,1-1)+G2/(TX*TZ)
AA(I2,1+IK)=AA(I2,1+1K)-G2/(TX*TZ)
AA(I2,I+IK-1)=AA(I2,I+IK-1)-G2/(TX*TZ)

AA(12,11)=AA(12,11)+G2/(TY*TZ)
AA(TI2,11-1J)=AA(12,11-1J)+G2/(TY*TZ)
AA(I2,11+JK)=AA(I2,11+JK)-G2/(TY*TZ)
AA(TI2, 11+JK-1J)=AA(12,114JK-1J)-G2/(TY*TZ)

AA(T12,12-1)=AA(12,12-1)+2,0%G/(TX*TX*HA)
AA(12,12)=AA(12,12)-2.0*G/(TX*TX*HA)
AA(12,12-1J)=AA(12,12-1J)+2.0%G/(TY*TY*HA)
AA(12,12)=AA(12,12)-2.0%G/(TY*TY*HA)
AA(12,12-1K)=AA(12,12-1K)+G1/((TZ*TZ*HA))
AA(12,12)=AA(12,12)-2.0°G1/((TZ*TZ%HA))
AA(12,12+IK)=AA(12,12+IK)+G1/((TZ*TZ*HA))

GO TOo 2
GENERAL POINT (B.L) .

AA(T,I-1)=AA(I,I-1)+G11/TX*+2

AA(I,1)=AA(I,1)-2.0%G11/TX%*2 .
AA(T,T+1)=AA(T I+1)+G11/TXs*2 .
AA(T,I-TJ)=AA(1,I-1J)+G/TY**2 .
AA(I,1)=AA(I,1)-2.0%G/TV**2

AA(T,I+1J)=AA(T , 1+1J)+G/TVe*2

IR1=ISIGN(1,1K)

AA(I,I-(1-1R1)*ABS(IK))=AA(1,I- ﬁ.-_n_v.>mmﬁnxvv+a G3)/TZ%*2
AA(I.I+IR1*ABS(IK))=AA(I,1+IR1*ABS(1K))~2,0%(-G3)/TZ**2
AA(I.1+(1+IR1)*ABS(IK))=AA(T. 1+ (1+IR1)*ABS(IK))+(-G3)/TZ*+2

AA(T,T1)=AA(1,11)+G22/(TX*TY)
AA(T,T1+1)=AA(I,11+1)-G22/(TX*TY)
AA(I,I1+1J)=AA(I,11414)-G22/(TX*TY)
AA(T,I141041)=AA(T, 11+41J+1)+G22/(TX*TY)

AA(IT1,I)=AA(11,1)+G22/(TX*TY)
AA(TIY,I+1)=AA(I1,1+1)-G22/(TX*TY)
AACTY, I41J)=AA(I1,1+1J)~-G22/(TX*TY)
AA(TT,I+IJ+1)=AA(I, T+1J+1)+G22/(TX*TY)

AA(IT1,I1-1)=AA(11, 11-1)+G/TX**2

AA(INV,I1)=AA(11,11)~2 0¢G/TX**2

AA(T1,11+1)=AA(T11,11+41)+G/TX**2
AA(IN,11-1J)=AA(TT,11-TJ)+Gl1/TYy**2
AA(TIT,I1)=AA(I1,11)-2.0%G11/Ty**2
AA(TIT,I1+19)=AA(I1,1141J)+G11/TY"*+2

IR2=1SIGN(1.JK)
AA(I1,11-(1-IR2)*ABS(JK))=AA(I1,11-(1-TR2)*ABS(JK))+(-G3)/TZ**2
AA(I1,.11+IR2*ABS(JK))=AA(I1 11+IR2*ABS(JK))-2.0*(-G3)/TZ**2
AA(I1,11+(1+1R2)*ABS(JK))=AA(I1,T11+(1+IR2)*ABS(JK))+(-G3)/TZ*+2

CALL SCHE(NA,IM,JM,NOD,ITEST.NP)
DO 61 11=1,13

SYSTEM

DIF16510
DIF16520
DIF 16530
DIF16540
DIF16550
DIF16560
DIF16570
DIF16580

DIF16590°

DIF 16600
DIF16610
DIF16620
DIF16830
DIF 16640
DIF16650
DIF16660
DIF16670
DIF16€80
DIF16690
DIF16700
DIF16710
DIF16720
DIF16730
DIF16740
DIF16750
DIF16760
DIF16770
DIF16780
DIF16790
DIF16800
DIF16810
DIF16820
"DIF16830
DIF 16840
DIF16850
DIF 16860
DIF16870
DIF 16880
DIF16890
DIF 16900
DIF16910
DIF16920
DIF16930
DIF 16940
DIF 16950
DIF 16960
DIF16970
DIF 16980
DIF16990
D1F17000
DIF17010
DIF 17020
DIF17030
DIF17040
DIF17050

PAGE 00031
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NPA(I1)=ABS(NP(II)) DIF17060 . !
IF(NP(I1).EQ.0) GO TO 61 DIF17070
IF(NP(II).NE.O) GO TO 62 DIF17080
62  AA(12,NPA(11)+29NOD)=AA(12,NP(I1)+2¢NOD)+(NP(I1)/NPA(II))*R(11)  DIF17090
61 CONTINUE " DIF17100
DIF17110
GO TO 2 DIF17120 -
c " DIF17130
CCC  POINTS ON THE V AXIS (B.L) DIF17140
C DIF17150
CC106 AA(I,I-1)=AA(I,1-1)+2.0%G11/TX*e2 DIF17160
106 AA(I,I)=AA(I,1)-2.0%G11/TX#*2 DIF17170
AA(T,I-1J)=AA(1,I-1J)+G/TY®*2 DIF17180 -
AA(I,1)=AA(1,1)-2.0%G/TY*¢2 . DIF17190
AA(I,1+1J)=AA(I,I+1J)+G/TVe*2 DIF17200
C IR1=ISIGN(1,IK) DIF17210
c AA(I,I-(1-IR1)*ABS{IK))=AA(1,I-(1~IR1)*ABS(IK))+(-G3)/TZ**2 DIF17220 : _
C AA(I,I+IR1*ABS(IK))=AA(I,I+IR1*ABS(IK))-2.0*(-G3)/TZ**2 DIF17230 T
c AACL,I+(1+IR1)*ABS(IK))=AA(I,1+(1+IR1)*ABS(IK))+(~G3)/T2%*2 DIF17240
DIF17250
AACI,11)=AA(1,11)+G22/(TX*TV) DIF17260
AA(I,IV-1)=AA(I,11-1)-G22/(TX*TY) DIF17270
AA(CI, I1+1J)=AA(I,11+1J)~G22/(TX*TY) . DIF17280
AA(I,11+413-1)=AA(I,1141J~1)+G22/ (TX*TY) _ DIF17290
. DIF17300
AACTIY,I)=AA(I1,1)+G22/(TX*TY) DIF17310
AA(IN1,I-1)=AA(11,I-1)+G22/(TX*TY) DIF17320
AA(T1,I+1J0)=AA(I1,1+14)-G22/(TX*TY) DIF17330
AA(IN,I+41J=-1)=AA(11,1+410~1)~-G22/(TX*TY) DIF17340
. DIF17350
AACIT,I1-1)=AA(I1,11-1)+2 _0*G/TX**2 DIF17360
AA(I1,11)=AA(I1,11)-2.0°G/TX**2 : DIF17370
AACIT,I1-TJ)=AA(I1,11-1J)+G11/TYe*2 * DIF17380
AA(IN1,11)=AA(11,11)-2.0*G11/TV**2 DIF17390 .
AACTY,T141J)=AA{I1, 1141J)+G11/TV*e2 : DIF17400
c IR2=ISIGN(1,JK) DIF17410
C >>a~_.m_ladlunnvn>mmnngvu>>aud.u.lndtunnvo>mwauxvV+nlmuv\4N.oN DIF17420
C AA(I1.11+IR2*ABS(JK))=AA(I1,11+IR2*ABS(JK])-2.00(-G3)/TZ**2 DIF17430
c AACI1.11+(1+IR2)*ABS(JK))=AA(I1,11+(1+IR2)*ABS(JK))+(-G3)/TZ**2  DIF17440
. DIF 17450
C CALL SCHE(NA,IM,JM,NOD,ITEST,NP) DIF17460
. DO 63 11=1,13 . DIF17470 : .
NPA(I11)=ABS(NP(I1)) DIF17480
‘ IF(NP(11).EQ.0) GO TO 63 DIF17490 E .
IF(NP(II).NE.O) GO TO 64 DIF17500 -
64 AA(12,NPA(11)+2*NOD)= AA(172, zvauuV+Mﬁzocu¢aszH~v\2v>-_vvanﬁuuv DIF17510 ’
63 CONTINUE DIF17520
DIF17530
G0 TO 2 . DIF17540
c . DIF17550
CCC  POINTS ON THE X AXIS (B.L) DIF17560
C DIF17570
107 AA(I,I-1)=AA(1,1-1)+G11/TX**2 DIF17580 -
© AA(I,1)=AA(1,1)-2.0°G11/TX#*2 v DIF17590

AA(I,I+1)=AA(I,I+1)4G11/TX**2 DIF17600
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. AA(T,I-TJ)=AA(T1,1-1J)+2.0*G/TY**2 DIF17610
AA(I,I1)=AA(1,1)-2.0%G/TY**2 DIF17620
C IR1=ISIGN(1,IK) DIF17630
c AA(T,I-(1-IR1)%ABS(IK))=AA(I,1-(1-IR1)*ABS(IK))+(-G3)/TZ**2 DIF17640
c AA(1,1+IR1*ABS(IK))=AA(I ,I+IR1*ABS(IK))-2.0%(-G3)/TZ**2 DIF17650
c AA(I, I+ (1+IR1)*ABS(IK))=AA(I, I+(1+IR1)*ABS(IK))+(-G3)/TZ**2 DIF17660
DIF17670
AA(T,T1)=AA(1,11)+G22/(TX*TY) DIF17680- .
AA(I,I1+1)=AA(1,11+1)-G22/(TX*TY) DIF17690
AA(I,I1-1J)=AA(L,11-10)+G22/(TX*TY) DIF17700
AA(I,11-TJ+1)=AA(1,11-1J+1)~-G22/(TX*TY) DIF17710
DIF17720 .
AA(T1,1)=AA(11,1)+4G22/(TX*TY) DIF17730
AA(TN1,1+41)=AA(I1,1+1)-G22/(TX*TY) ' DIF17740
AA(IT,I-IJ)=AA(11,1-1J)-G22/(TX*TY) DIF17750
AA(TI1,1-1J0+1)=AA(11,1-1J+1)+G22/(TX*TY) DIF17760
DIF17770 : .
AACIT,11-1)=AA(I1,11-1)+G/TX**2 DIF17780
AA(IV,I1)=AA(I1,11)-2.0°G/TX**2 . DIF17790
AACIYT, T1+1)=AA(I1,I14+1)+G/TX**2 DIF17800
cc AACIN,I1-1J)=AA(IN,I1-1J)+2.0%G11/TY**2 DIF17810
AA(I1,11)=AA(I11,11)-2.0%G11/Tv**2 - DIF17820
c IR2=ISIGN(1,JK) : DIF17830
(o AA(T1,11-(1-IR2)*ABS(JK))=AA(I1,11-(1-1R2)*ABS(JK))+(~G3)/TZ**2 DIF17840
c AA(I1,I1+IR2%ABS(JK))=AA(I1,11+IR2%ABS(JK))-2.0%(-G3)/TZ**2 * DIF17850
c AACIN,11+(1+IR2)%ABS(JK))=AA(I1,I1+(1+IR2)*ABS(JK))+(-G3)/TZ**2 DIF17860
DIF17870
c CALL SCHE(NA,IM,JM,NOD,ITEST, NP) . DIF17880
DO 65 II=1,13 DIF17890 .
NPA(II)=ABS(NP(11)) DIF17900
IF(NP(II).EQ.0) GO TO 65 DIF17910
IF(NP(II).NE.O) GO TO 66 . DIF17920
66 AA(I12,NPA(I1)+2*NOD)=AA(I2,NP(11)+2#NOD)+(NP(II)/NPA(II))*R(IL) DIF17930
65 CONTINUE DIF17940
i DIF1.7850
GO TO 2 ‘ DIF17960
C. DIF17870
cc CENTRAL POINT (B.L) DIF17980
C DIF17990
CC108 AA(I,I-1)=AA(1,1-1)+2.0%G11/TX**2 . DIF18000
108 AA(I,I1)=AA(I,1)-2.0%G11/TXe*2 DIF18010
AA(I , I-1J)=AA(]1,1-1J)+2.0*G/Tv**2 ’ DIF18020 '
AA(I,I)=AA(1,1)-2.0%G/Tv**2 . DIF18030 .
C 1IR1=ISIGN(1,IK) DIF18040 .
c AA(Y,I-(1-IR1)*ABS(IK))=AA(1 ,1-(1-IR1)*ABS(IK))+(-G3)/TZ**2 DIF 18050 :
C AA(I,I+IR1*ABS(IK))=AA(], I+1R1*ABS(IK))~2.0%(-G3)/TZ**2 DIF 18060
C AA(I,I+(1+IR1)%ABS(IK))=AA(I,I+(1+IR1)*ABS(IK))+(-G3)/TZ**2 DIF18070
DIF18080
AA(I,I1)=AA(],11)+4G22/(TX*TY) DIF18090
AA(I,I1-1)=AA(1,11-1)-G22/(TX*TY) DIF18100
AA(I,I1-TJ)=AA(],11-1J)+6G22/(TX*TY) DIF18110
AA(L,I1-10-1)=AA(1,11-1J~1)-G22/(T¥*TV) DIF18120
. DIF18130
AA(I1,1)=AA(I1,1)+4G22/(TX*TY) DIF18140
AA(I1,I-1)=AA(I1,1-1)+G22/(TX*TY) DIF18150
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AA(T1,I-1J)=AA(I1,1~-1J)-G22/(TX*TY)
AA(IN,I-1J-1)=AA(11,1-1J-1)-G22/(TX*TY)

CAACIN,11-1)=AA(I1,11-1)+2.0*G/TX**2

AACI1,I1)=AACI1,11)-2.0%G/TX**2

AACIN, 11-TJ)=AA(I1,11-1J)+2.0%G11/TY*s2
AA(IT1,T1)=AA(I1,11)-2.0%G11/TY**2

IR2=1SIGN(1,JK)
AA(IN,I1-(1-IR2)*ABS(JK))=AA(I1,I1-(1-IR2)*ABS(JK))+(-G3)/TZ*+2
AA(IT.T11+4IR2%ABS(JK))=AA(I1,11+1R2¢ABS(JK))=2.0%(-G3)/T2**2
AA(I1.11+(1+IR2)*ABS(JK))=AA(T 1,11+ (1+IR2)*ABS(JK))+(-G3)/TZ*+2

CALL SCHE(NA,IM,JM ,NOD,ITEST,NP)

DO 67 II=1,13 :

NPA(I11)=ABS(NP(I1))

IF(NP(II).EQ.0) GO 7O 67

IF(NP(II).NE.O) GO TO 68

AA(I2,NPA(I1)+2*NOD)=AA(12, zvmuuv+N.zocv#sznH~u\zv>ﬂumuvnnnuuv
CONTINUE

GO TO 2
CORNER POINT (B.L) ,

AA(I,I)=AA(1,1)-2.0°G11/TX**2 ’ .
AA(I,I+1)=AA(I,I+1)+G11/TX*e2

AA(I,I)=AA{I,1)-2.0%G/TV**2

AA(I,I+IJ)=AA(1,1+1J)+G/TVY**2

1R1= umunzAd 1K)

AA(I,I-(1~1 n_v.>mm-xvv AA(I . I-(1-1R1)*ABS(IK))}+(~G3)/TZ**2
AA(I,I+IR1*ABS(IK))=AA(I, I+IR1*ABS(IK))-2,0%(-G3)/TZ**2
AA(I,I+(1+IR1)%ABS(IK))= AA(T,1+(1+1R1)*ABS(IK))+(-G3)/TZ**2

AA(I,I1)=AA(I,11)+4G22/(TX*TY)

AA(I, I141)=AA(I,I1+1)-G22/(TX*TY)
AA(I,T1+1J)=AA(T,T1141U)-G22/(TX*TY)
AACT,I1410+1)=AA(1,11+1J+1)+G22/(TX*TY)

AACI1,1)=AA(I1,1)+G22/(TX*TY)
AA(IY,I+1)= >>Am_ 1+1)-G22/7(TX*TY)
AA(TN1,1+10)= >>aud 1+41J)-G22/(TX*TY)
>>n~¢.~+~g+_v >>A~d.~+~;4_V+ONN\AAX-4<V

AA(IN , T1)=AA(I1,11)-2.0*G/TX**2

AACIY, I141)=AA(T1,11+1)+G/TX**2

>>A~u.~_u AA(IV,I1)-2. 0*G11/Ty*s2

AA(I1,11+1J)= >>n~_.u_+ugv+od_\d<-cn

IR2= mmuozAd JK)

AA(TY, udln_lmmnv&>mmAvav >>A~. 11-(1-IR2)*ABS(JK))}+(-G3)/TZ**2
>>A~_.-+~mwn>mwngxuv =AA(IT, ~d+~n~o>mmAwav 2.0*(-G3)/T2%*2
>>-~.H_+n_+~nwu.>mwangVn>>amd.~_+A_+~zmv.>mmangv+a G3)/T2Z**2

CALL SCHE(NA,IM,JM,NOD:ITEST,NP)
DO 69 1I=1,13
NPA(II)=ABS{NP(IT))

SYSTEM

DIF18160
DIF18170
DIF18180
DIF18190
DIF 18200
DI1F18210
DIF18220
DIF18230

DIF18240°

DIF18250
DIF1B260
DIF18270
DIF18280
DIF18290
DIF18300
DIF18310
DIF18320

DIF18330 .

DIF 18340
DIF18350
DIF1B360
DIF18370
DIF18380
DIF18390
DIF18400
DIF18410
DIF18420
D1F18430
DIF 18440
DIF1B450
DIF18460
DIF1B470
DIF18480
DIF 18490
DIF 18500
DIF18510
DIF18520
DIF 18530
DIF 18540
DIF18550
DIF18560
D1F18570
DIF18580
DIF 18590
DIF18600
DIF18610
DIF18620
DIF18630
DIF 18640
DIF18650
DIF18660
DIF18670
DIF 18680
DIF18690
DIF18700

PAGE 00034
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IF(NP(11).EQ.0) GO TO 69 ’ DIF18710 .

]
M IF(NP(II).NE.O) GO TO 70 DIF18720
W 70 AA{I2.NPA(1I1)+2*NOD)=AA(12,NP(T11)+2*NOD)+(NP(II1)/NPA(I1))*R(11) DIF18730
: 69 CONTINUE DIF18740
: . DIF18750
: GO TO 2 DIF18760
: c DIF18770
: CCC = POINTS PARALLEL TO X AXIS (B.L) . DIF18780
c . DIF18790 - -
, 110 AA(I,I~1)=AA(],1-1)+G11/TX*42 DIF18800
: AA(I,I)=AA(I,1)-2.0%G11/TX%*2 DIF18B10
” AA(I, I+1)=AA(I,I+1)4G11/TX*e2 DIF18820
: AA(I,I)=AA(I,1)-2.0%G/TV#**2 - DIF18B30
W AACI,I+1J)=AA(I,1+1J)+G/TYse2 . DIF18840
W c IR1=ISIGN(1,1K) DIF18850
: c AA(I,1-(1-1IR1)*ABS{IK))=AA(I,I-(1-IR1)*ABS(IK))+(-G3)/TZ**2 DIF18B60
c AA(I,I+IR1*ABS(IK))=AA(I1,1+IR1%ABS(IK))~2.0%(-G3)/TZ%*2 DIF18870
c AA(I.I+(1+IR1)*ABS(IK))=AA(I,I+(1+IR1)*ABS(IK))+(-G3)/TZ**2 DIF 18880 :
: DIF18890 :
AA(I,I1)=AA(I,11)+G22/(TX*TY) DIF 18900
; AA(I,I1+1)=AA(T,11+1)-G22/(TX*TY) DIF18910
” AACT,IV+IJ)=AA(1,11+1J)-G22/ (TX*TY) DIF18920
i AA(T,I1+1J+1)=AA(T,11+41J+1)+G22/(TX*TY) DIF18930
: ; DIF18940
! AA(I1,1)=AA(I1,1)+G22/(TX*TY) : OIF18950
m AA(IT1 I+1)=AA(I1,I+1)-G22/(TX*TY) " DIF18960
P AA(I1 . I+1J)=AA(T1,1+10)-G22/(TX*TY) . DIF18970
: AACI1,I+1J+1)=AA(IT1, I+1J41)+4G22/ (TX*TY) DIF1B9B0
! DIF18990
AA(IV,I1-1)=AA(I1,11-1)+G/TX®*2 DIF19000
AA(I1,11)=AA(T1,11)-2.0*G/TX*%*2 . DIF19010
AACI1,11+1)=AA(IY,1141)+G/TX®*2 : D1F 19020
AACIV,11)=AA(I1,11)-2.0%G11/Tvse2 -DIF19030
AA(IN,1141J0)=AA(T1,11+1J)+G11/Ty**2 DIF19040
: C IR2=ISIGN(1,JK) DIF19050
, c AA(I1,I11-(1-IR2)*ABS(JK))=AA(11,11-(1-IR2)*ABS(JK))+(-G3)/TZ**2  DIF19060
c AA(I1,I1+IR2#ABS(JK))=AA(I1,11+IR2%ABS(JK))-2.0*(-63)/TZ**2 DIF19070
c AA(I1,I14(1+1R2)*ABS(JK))=AA(11,11+(1+IR2)*ABS(JK))+(-G3)/TZ**2  DIF19080
DIF 19090
C CALL SCHE(NA,IM,JM NOD,ITEST NP) D1F19100
DO 71 I1=1;13 DIF19110
NPA(11)=ABS(NP(11)) DIF19120
IF(NP(II).EQ.0) GO TO 7 DIF19130 :
1IF(NP(II).NE.O) GO TO 72 DIF19140 .
72 AACI2,NPA(I1)+2*NOD)=AA(I2,NP(I1)+2%NOD)+(NP(II)/NPA(II))*R(11) DIF19150 R
71 CONTINUE ' . DIF19160 .
DIF19170
GO TO 2 . DIF19180
c . DIF19190
CCC  POINTS PARALLEL TO V AXIS DIF19200
c DIF19210
111 AA(I,I)=AA(T,1)-2.0*G11/TX**2 . DIF19220
AA(T,I+1)=AA(I1,141)+4G11/TX**2 - DIF19230
AA(I,I-1J)=AA(I,I-1J)+G/TY**2 DI1F19240
AA(I,1)=AA(I,1)~2.0°G/Tvs*2 : DIF 19250
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u T OAA(ILI41J)=AA(T,I1410)4G/TY**2 DIF19260
‘ C IR1=ISIGN(1,IK) DIF19270
W c AA(I,I-(1-IR1)*ABS(IK))=AA(TI,I-(1-1R1)*ABS({IK))+(-G3)/TZ*e2 DIF19280
! c AA(T,I+IR1*ABS(IK))=AA(I,I+IR1%ABS(IK))-2.0*(-G3)/TZ**2 DIF19290
: C AA(T I+ (1+IR1)*ABS(IK))=AA(I I+(1+IR1)*ABS(IK))+(-G3)/TZ**2 DIF19300
! . DIF19310
| AA(T,I1)=AA(I,11)+G22/(TX*TY) DIF19320
AACI , T1+41)=AA(I,T1+1)-G22/(TX*TY) DIF19330. .
AA(I,I1+1J)=AA(I,1141J)-G22/(TX*TY) DIF19340
AACT, T141J+1)=AA(T,11+41J+1)+G22/(TX*TV) DIF19350 !
; DIF19360
; AA(I1,1)=AA(I1,1)+G22/(TX*TY) DIF19370
; AACIY, I+1)=AA(I1,1+1)-G22/(TX*TY) DIF19380
AACIY ,141J)=AA(I1,1+1J0)-G22/(TX*TY) . DIF 19390
AACTT I410+1)=AA(T1,I+41J+1)4G22/ (TX*TY) DIF 19400
DIF19410
AA(IN,I1)=AA(I1,11)-2.08G/TX**2 DIF19420 : .
AACT1, T141)=AA(TI1, I1+1)+G/TX**2 DIF19430
; AA(IN,11-1J)=AA(I1,I1-1J)+G11/TYe*2 DIF 19440
; AA(IT,I1)=AA(I1,11)-2.0%G11/TY**2 . DIF 19450
: AACIY , I1+1J)=AA(11,11+41J)+G11/TYes2 DIF 19460
c IR2=ISIGN(1,JK) DIF19470
c AA(IN1,I1-(1-IR2)*ABS(JK))=AA(I1,11-(1-IR2)*ABS(JK))+(-G3)/TZz**2 DIF19480
c AA(I1, I1+IR2*ABS(JK))=AA(I1,11+IR2%ABS(JK))-2.0%(-G3)/TZ**2 DIF 19490
c AA(IN, I1+(1+IR2)*ABS(JK))=AA(I1,11+4(1+1R2)*ABS(JK))+(-G3)}/TZ**2. DIF19500
. DIF19510
C CALL SCHE(NA,IM,JM,NOD,ITEST,NP) DIF19520
D0 73 11=1,13 DIF19530
NPA(II)=ABS(NP(II1)) DIF19540
IF(NP(11).EQ.Q) GO TO 73 DIF19550 '
IF(NP(I1).NE.O) GO TO 74 DIF19560
74 AA(12,NPA(I11)+2*NOD)=AA(I2 NP(I1)+2%NOD)+(NP(II)/NPA(II))*R(II)  DIF19570
“ 73 CONTINUE DIF 19580
DIF 19590
GO TO 2 DIF19600
c : DIF19610
; CCC  POINTS PARALLEL TO X AXIS ON THE V AXIS DIF19620
: c . DIF19630
; CC112 AA(I,I-1)=AA(I,1-1)+2.0%G11/TX**2 DIF19640
112 AA(I,T1)=AA(1,1)~2.0*G11/TXe**2 DIF19650 .
AA(1,I1)=AA(1,1)-2.0¢G/TY**2 DIF19660 .
AA(T, I41J)=AA(I,1+1J)+G/TV*+2 : DIF19670 '
c IR1=ISIGN(1,1IK) DIF19680 .
c AA(I,1-(1-IR1)*ABS(IK))=AA(I,I~(1-IR1)*ABS(IK))+(-G3)/TZ**2 DIF 19690
c AA(I,1+4IR1*ABS(IK))=AA(1,I+IR1*ABS(1K))-2.0%(-G3)/TZ**2 _ DIF19700 B
(o AA(I,I+4(1+1R1)*ABS(IK))=AA(I,1+(1+IR1)*ABS(IK))+(~-G3)/TZ**2 DIF19710
DIF19720
AA{I,11)=AA(I,11)+G22/(TX*TY) DIF19730
AA(I,I1=-1)=AA(1,11-1)-G22/(TX*TY) DIF19740
AA(Y , I1+10)=AA(1,11+41J)-G22/(TX*TY) DIF19750
AA(T , T1+41J-1)=AA(1,11+41J-1)+G22/(TX*TY) DIF19760
DIF19770
AA(I1,I)=AA(I1,1)+G22/(TX*TY) - DIF19780 .
AA(I1,I-1)=AA(I1,1-1)+G22/(TX*TY) DIF19790
AACTIY , I+1J)=AA(11,1+1J)~G22/(TX*TY) DIF19800
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AA(I1, I+TJ-1)=AA(I1,1+1J-1)-G22/(TX*TY)

AA(IT,I1-1)=AA(I1,11-1)+2.0¢G/TX%*2

CAACIN,I1)=AA(11,11)-2.0¢G/TX**2

AA(IN,11)=AA(I1,11)-2.0*G11/Ty**2
AA(IN,I1410)=AA(I1,1141J)+G11/TYe*2

IR2=ISIGN(1,JK) :
AA(I1,I1-(1-1R2)*ABS(JK))=AA(I1,IV-(1-1R2)*ABS(JK))}+(-G3)/TZ**2
AA(T1,I1+IR2*ABS(JK))=AA(I1,11+IR2*ABS(JK))-2.0%(-G3)/TZ**2
AA(TIN1,114(1+1R2)*ABS(JK))=AA(I1, 11+ (1+IR2)*ABS(JK))+(-G3)/TZ**2

CALL SCHE(NA,IM,JM,NOD,ITEST, NP)

DO 75 11=1,13 )

NPA(II)=ABS(NP(II))

IF(NP(I1).EQ.0) GO TO 75

IF(NP(II).NE.O) GO TO 76

AA(I2,NPA(I1)+2*NOD)=AA(12 ,NP(I1)+2*NOD)+{NP(II)/NPA(II))*R(1I)
CONTINUE :

GO T0 2
POINTS PARALLEL TO Y AXIS ON THE X AXIS

AA(T,I)=AA(1.1)-2.0%G11/TX%%2

AA(I,I+1)=AA(I I+41)4G11/TX**2
AA(I,1-1J)=AA(1,1-1J)+2.0%G/TVY**2
AA(I,1)=AA(I,1)-2.0°G/TY**2

IR1=ISIGN(1,1K)
AA(I,I~(1-IR1)*ABS(IK))=AA(I,I-(1-IR1)*ABS(IK))+(-G3)/TZ2%*2
AA(I,I+IR1*ABS(IK))=AA(I,1+IR1%ABS(IK))~2.0%(-G3)/TZ**2
AA(I,I+(1+IR1)*ABS(IK))=AA(I,I+(1+IR1)*ABS(IK))+(-G3)/TZ**2

AA(T ,I1)=AA(I,11)+G22/(TX*TY) . .
AA(I, I141)=AA(1,1141)-G22/(TX*TY)

AA(T,I1-1J)=AA(I I1-1J)+G22/(TX*TY)

AA(I, I1-1J+1)=AA(I,E1-1J+1)-G22/(TX*TY)

AA(IN,1)=AA(I1,1)+G22/(TX*TY)
AA(IT,I141)=AA(I1,1+1)-G22/(TX*TY)
AA(T1,1-10)=AA(]1,1-1J)-G22/(TX*TY)
AACIN,I-1J+1)=AA(I1,1~1J+1)+G22/(TX*TY)

AA(TIY,11)=AA(I1,11)-2.0%G/TX**2

AACTY,T141)=AA(IY, I1+1)+G/TX**2

AA(CTIY, I1-1J)=AA(T1,11-1J)+2.0%G11/TYy**2
AA(T1,11)=AA(I1,11)-2.0*G11/Ty**2

IR2=ISIGN(1,JK)
AA(I1,11-(1-1R2)*ABS(JK))=AA(11,11-(1-TR2)*ABS(JK))+(-G3)/TZ**2
AA(I1,I11+1R2*ABS(JK))=AA(]1 11+IR2*4ABS(JK))~2.0%(-G3)/TZ**2
AA(11,11+(1+IR2)*ABS(JK) I=AA(T1, 11+ (1+1R2)*ABS(JK))I+(-G3)/TZ**2

CALL SCHE(NA,IM,JM,NOD,ITEST NP)
00 77 11=1,13
NPA(11)=ABS(NP(I1))
1F(NP(I11).EQ.0) GO TO 77

DIF19810
DIF19820
DIF 19830
DIF19840
DIF19850
DIF19860

DIF18870 .

DIF19880

DIF19890

DIF19900
DIF19910
DIF19920
DIF19930
DIF19940
DIF19950
DIF19960
DIF19970
DIF19980
DIF19990
DIF20000
DIF20010
DIF20020
DIF20030
DIF20040
DIF20050
DIF20060
DIF20070
DIF20080
‘DIF20080
D1F20100
DIF20110
DIF20120
DIF20130
DIF20140
DIF20150
DIF20160
DIF20170
DIF20180
DIF20190
DIF20200
DIF20210
DIF20220
DIF20230
DIF20240
DIF20250
D1F20260
DIF20270
DIF20280
D1F20290
DIF20300
DIF20310
DIF20320
.D1F20330
DIF20340
DIF20350

PAGE 00037
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IF(NP(I1).NE.O) GO TO 78 DIF20360 .

.78 AA(I2,NPA(II)+2*NOD)=AA(I2 NP(II)+2¢NOD)+(NP(II)/NPA(II))*R(II) DIF20370
77 CONTINUE : DIF20380
. . DIF20390
GO TO 2 DIF20400
114 AA(1,I-1K)=AA(] ,I-1IK)+G/TZ**2 DIF20410
AA(Y,I)=AA(1,1)-2.%G/TZ**2 DIF20420
AA(T,I1+4IK)=AA(T , I1+1K)+G/TZ**2 D1F20430
D1IF20440" -
AA(TI1,I)=AA(I1,1)+G3/(TX*TY) ) DIF20450
AA(CTIT1,I+1)=AA(T1Y,141)-GI/(TX*TY) D1F20460
AA(I1,T+1J)=AA(I1,1+13)-G3/(TX$TY) DIF20470
AA(IT  I+IJ+1)=AA(I1 , I+1J+1)+G3/7(TX*TY) DIF20480
. DIF20490
AA(IT,I1)=AA(I1,11)~2,.*G1/Tv**2 DIF20500
AACTY,T1410)=AACI, T1+41J)+G1/TY**2 DIF20510
AA(TY,T1-JK)=AA(I1,11~JK)+G/TZe*2 D1F20520 .
AA(I1,11)=AA(I1,11)-2.9G/TZ**2 DIF20530 :
AACIT,11+JK)=AA(I1,114JK)+G/TZ**2 DIF20540
: : DIF20550
GO TO 2 DIF20560
115 AA(I,I-1K)=AA(I,1-1K)+G/TZ*e2 DIF20570
AA(I,I1)=AA(1,1)-2.*G/TZ**2 DIF20580
AA(TL, I+1K)=AA(T,1+IK)+G/TZ#*2 , . DIF20590
: . . DIF20600
AA(11,1)=AA(I1,1)+G3/(TX*TY) ’ DIF20610
AA(I1,141)=AA(I1,1+1)-G3/(TX*TY) DIF20620
AA(IN ,I+1J)=AA(T1,1+1J)~-G3/(TX*TY) D1F20630
AA(TY I+1J0+1)=AA(T 1 1+41J+41)+G3/(TX*TY) D1F20640
DIF20650
AA(T T, I1-1U)=AA(I1,11-1J)+G1/Tv**2 DIF20660
AA(I1,11)=AA(11,11)-2.%G1/Tvy+s2 DIF20670
AA(IT , IV1+41J)=AA(IN  T1+1J)+G1/TY**2 * DIF20680
AA(I1,11-JK)=AA(I1,T1-JK)+G/TZ#42 DIF20690
AA(I1,I1)=AA(I1,11)-2.%G/T2z2**2 DIF20700
AA(IV, TV1+JK)=AA(I1  T1+JK)+G/TZ**2 DIF20710
DIF20720
GO TO 2 DIF20730 .
116 AA(I,I-IK)=AA(I I~1K)+G/TZ**2 DIF20740 ’ .
AA(T ,1)=AA(I,1)-2.*G/T2**2 DIF20750
AA(T ,I+IK)=AA(1,1+1K)+G/TZ*+2 : DIF20760
DIF20770 : .
AA(IN,1)=AA(T1,1)+4G3/(TX*TY) DIF20780
AA(TIN, I+1)=AA(I1,T1+41)-G3/(TX*TY) DIF20790 *
AA(IY,1-1J)=AA(I1,1-TJ)-G3/(TX*TY) DIF20800 . -
AACIT,I-1J+1)=AA(11,1-TJ+1)+G3/(TX*TV) DIF20810
DIF20B820 *
AA(IN , IV-TJ)=AA(11,11-1J)+2_.¢G1/Tve*2 DIF20830 ’
AA(T1,11)=AA(11,11)-2.4G1/Tve42 DIF20840
AA(T1, T1-1K)=AACI1, 11-1K)+G/TZ**2 DIF20850
AA(I1,11)=AA(11.11)~2.%G/T2++2 DIF20860
AA(TV, IV+IK)=AA{11,T1+IK)+G/TZ**2 DIF20870
DIF20880 .
GO TO 2 DIF20890
117 AA(I,1-1)=AA(1,1-1)+G1/TX*42 DIF20900
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AA(I ,1)=AA(1,1)-2.%G1/TX**2
AA(T,I+1)=AA(I,I+1)+G1/TX*=*2
AA(T,I-IK)=AA(I,;I-IK)+G/TZ**2

AA(I,I1)=AA(1,1)-2.%G/TZ**2

AA(I,I+IK)=AA(1,I+1IK)+G/TZ**2

AA(I,I1)=AA(I,I1)+4G3/(TX*TY)’
AA(I,I1+1)=AA(I,11+1)-G3/(TX*TY)
AA(T,I1+1J)=AA(T,11+41J)-G3/(TX*TY)
AACI, IV+1J41)=AA(T, 11+1J+1)+G3/(TX*TY)

AA(T1, I1-JK)=AA(11,I1~-JK)+G/TZ**2
AA(IN,I1)=AA(I1,11)-2,%G/TZ**2
AA(TV, I140K)=AA(I1,11+JK)+G/TZ**2

GO TO 2

AA(T ,I-1)=AA(1,1~1)+2,%G1/TX**2
AA(I,I1)=AA(1,1)-2.2G1/TX**2
AA(T ,I-IK)=AA(I , I-1IK)+G/TZ*+2
AA(T,I)=AA(1,1)~2.%G/TZ%*2
AA(L,I+IK)=AA(I ,I+IK)+G/TZ*s2

AA(I,IV)=AA(I,11)+G3/(TX*TY)
AA(T,I1-1)=AA(1,I1-1)-G3/(TX*TY)
AA(T,I1+1J)=AA(T,T1+1J)-G3/(TX*TY)
AA(T , I1+41U-1)=AA(1,1141J-1)+G3/(TX*TY)

AA(IT1,I1-JK)=AA(I1,11-UK)+G/TZ**2
AACTN,TI1)=AA(I1,11)-2.%G/TZ+*2
AA(IY , I1+JK)=AA(T1 , T1+UK)+G/TZs*2

GO TO 2

AA(T1,1)=AA(I1,1)+G3/(TX*TY)
AA(IN,I+1)=AA(I1,1+41)-G3/(TX*TY)

AA(TY , I+10)=AA(I1,1+1J)~-GI/(TX*TY)
AA(IN I41J+1)=AA(L1,I+1J+1)+G3/(TX*TY)

AA(IN,11-1J)=AA(I1,11-1J)+G1/TVY**2
AA(TIT1,I1)=AA(I1,11)-2.%G1/Tv**2
AA(T1,I1+414)=AA(I1, I1+1U)+G1/TV**2

GO TO 2

AA(11,1)=AA(I1,1)+G3/(TX*TY)
AA(T1,I+1)=AA(I1,1+1)-G3/(TX*TV)
AA(IN,I-TJ)=AA(I1,1-1J)-G3/(TX*TY)
AA(TIN,I-10+1)=AA(I1,1-1U+1)+G3/(TX*TY)

AACTT, I1-TJ)=AA(TT1,I1-1J)+2 *G1/Tv*%2
AA(IN, T1)=AA(I1,11)-2.%G1/Tv**2

GO TO 2

AA(I ,I-1)=AA(1,1-1)+G1/TX**
AA(I,1)=AA(]1,1)-2.%G1/TX**2
AA(L , I+1)=AA(],I41)+G1/TX**2

DIF20910
DIF20920
DIF20930
DIF20940
DIF20950
DIF20960
DIF20970
DI1F20980

DIF20990°

DIF21000
DIF21010
DIF21020
DIF21030
DIF21040
DIF21050
D1F21060
DIF21070
DIF21080
DIF21090
DIF21100
DIF21110
DIF21120
DIF21130
DIF21140
DIF21150
DIF21160
DIF21170
DIF21180
DIF21190
DIF21200
DIF21210
DIF21220
DIF21230
DIF21240
DIF21250
DIF21260
DIF21270
DIF21280
DIF21290
DI1F21300
DIF21310
DIF21320
DiIF21330
DIF21340
DIF21350
DIF21360
DIF21370
DIF21380
DIF21390
DIF21400
DIF21410
DIF21420
DIF21430
DIF21440
DIF21450

PAGE 00039
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>>:.~_vu>>:‘.u:+nuxﬁqxf_.<w DIF21460

AA(I,1141)=AA(I,11+1)-G3/(TX*TY) D1F21470
AA(T,T1+1J)=AA(I,11+1J)-G3/ (TX*TY) DIF21480
AA(T, T1+1J+1)=AA(I,T1141J+1)+G3/(TX*TY) DIF21490
DIF21500
GO TO 2 DIF21510
122 AA(I,1)=AA(I,1)-2.%G1/TX**2 DIF21520
AA(I,I-1)=AA(I,I-1)+2.%G1/TX**2 DIF21530" "
DIF21540
AA(I,11)=AA(T,I11)+G3/(TX*TY) DIF21550
AA(I,11-1)=AA(I,11-1)-G3/(TX*TV) DIF21560
AA(T,T1+1J)=AA(T, 11+41J)~G3/(TX*TY) DIF21570
AACT, T141J-1)=AA(T,I1+1J-1)+G3/(TX*TY) A DIF21580
DIF21590
GO TO 2 DIF21600
123 AA(I,1)=AA(I,1)-2.%G1/TX**2 DIF21610
AA(I,I+1)=AA(1,1+1)+G1/TX**2 DIF21620
DIF21630
AA(I,11)=AA(1,11)+G3/(TX*TV) DIF21640
AACT, T1+1)=AA(I, 11+1)-G3/(TX*TY) DIF21650
AACI,I1+1J)=AA(I,11+1J)-G3/(TX*TY) DIF21660
AA(T, T1+IJ+1)=AA(T, T1+1J+1)+G3/ (TX*TY) : . DIF21670
. DIF21680
GO TO 2 . DIF21690
124 AA(I1,1)=AA(I1,1)+G3/(TX*TY) DIF21700
AA(IY,I+1)=AA(I1,141)-G3/(TX*TV) D1F21710
AA(T1,I+1J)=AA(I1,I+1J)-G3/(TX*TY) DIF21720
AA(IN, I+1J+1)=AA(I1,I+10+1)+G3/ (TX*TY) DIF21730 .
DIF21740
AACIY1,11)=AA(T11,11)-2.%G1/Tv*s2 DIF21750
AACIN, I141J)=AA(T1,11+1J)+G1/TY*2 DIF21760
: : ' DIF21770
GO TO 2 : DIF21780
125 AA(I,1)=AA(1,1)-2.%G1/TX*%2 DIF21790
AA(I,I+1)=AA(I,T+1)+G1/TXS*2 DIF21800
AA(I,I-IK)=AA(I,I-1K)+G/TZ**2 DIF21810
AA(I,I)=AA(T,1)-2.%G/TZ*¢2 DIF21820
AA(T,I+IK)=AA(I,1+1K}+G/TZ**2 | DIF21830
. DIF21840
AA(T,I1)=AA(T.11)+G3/(TX*TY) DIF21850
AA(I,IV+1)=AA(1,11+1)-G3/(TX*TY) DIF21860
AACT, T1+1J)=AA(1,11+1J)-G3/(TX4TY) . DIF21870
AACT,E1+1J+1)=AA(T, 1141J+1)+G3/(TX*TY) D1F218B0
. DIF21890
AACIT,T1-JK)=AA(T1,11-JK)+b/TZ*e2 - . DIF21900
AA(IT,I1)=AA(11,11)-2.%G/TZ**2 DIF21910
AACTY,I140K)=AA(T1,T14JK)+G/TZ¥%2 DIF21920
DIF21930
GO TO 2 S D1F21940
DIF21950
2 CONTINUE DIF21960
RETURN DIF21970

END . DIF21980
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C N ooy DIFO0010
c * RS L L * DIF00020
C e NAME . : NASR-EDDINE BENCHARIF . * .DIF00030
C . STUDENT 1D : 050205 * * DIFO0040 :
o * POSITION : PH.D GRADUATE STUDENT * * DIF00050
c * FIELD : SOLID MECHANICS. CIVIL DEPT* * DIFO0060
C * ADVISOR :+ DR.S.SF.NG * * DIFO0070
(o . LR R R T * DIFO0080 -
c SENOIEEEINEEEREERRNTLINSRIERANEIRARARESSASRAESRAES DIF00090
ccc DIFCO0100
CCC THIS PROGRAM USES CENTRAL FINITE DIFFERENCE TECHNIQUE TO COMPUTE DIF00110
CCC THE LINEAR AND NONLINEAR DIMENSIONLESS DEFLECTION W DIF00120 :
ccc . DIF00130
IMPLICIT REAL*B (A-H,0-2) DIF00140
DIMENSION R(13),NP(13) ,NPA(13),VAL(11) DIFO0150
ccC DIMENSION FF(125,1),FOR(375,1),DFOR(375,1),UVW(25,3),1JKL(125,4) DIF00160 .
cC DIMENSION DISN{(375,1),DIS(375,1) ,NA(11,11),AA(375,375) DI1IF00170 ) .
cc DIMENSION FF(80,1) ,FOR(240,1),UvW(16,3),DFOR(240,1),1JKL(80.4) DIF00180
cc DIMENSION DISN(240,1),D15(240,1),NA(11,11),AA(240,240) DIF00190
DIMENSION FF(45,1) ,FOR(135,1),UVvW(9,3).DFOR(135,1).1JKL(45,4) DIF00200
DIMENSION DISN(135,1),DIS(135,1) ,NA(11,11),AA(135,135) DIF00210
cc DIMENSION FF(20,1),FOR(60,1),DFOR(60,1),UvWw(4,3),1JKL(20,4) DIF00220
cc DIMENSION DISN(60,1),DIS(60,1),NA(11,11),AA(60,60) ) DIF0Q0230
C , DIF00240
ccc N : NUMBER OF POINTS TO GENERATE THE MATRIX NA DIF00250
ccc INC : NUMBER OF NODES ON ONE ROW DI1F00260 .
ccc GAMA: RELAXATION FACTOR D1F00270
ccc KD=1: S5S5/SS PLATE, KD=2: CC/CC PLATE (TO WRITE THE TITLE) DIF00280
READ(S5,*) N,INC,GAMA, IMAX KD DI1F00290
IF(KD.EQ.1) PRINT 801 DIF00300 '
IF(KD.EQ.2) PRINT BO2 DIF00310
DO 15 I=1,1 DIF00320
DO 15 J=1,11 : DI1F00330
NA(I,J)=0 DIF00340
15 CONTINUE DIF00350
CALL GENR(N,INC,NA,KD) . DIF00360
PRINT 805 DIF00370
WRITE(6,800) ((NA(I.J),J=1,11),1I=1,11) DIF00380
800 FORMAT(/,1115./) DIF00390
cce DIF00400.
ccc NOD :TOTAL NUMBER OF NODES FOR ONE QUATER OF PLATE DI1F00410 . .
ccc E :MODULUS OF ELASTICITY . DIF00420
ccc p :POISSON’S RATIO DIF00430 '
ccc XA :THE PRINCIPAL LENGH1 . DIF00440 -,
CCC. AB :THE RATIO A/B ) : DIF00450
ccc HA :THE RATIO H/A DIFD0460
ccc NTX :NUMBER OF MESH SIZES IN THE » AND Vv DIRECTIONS DIF0O0A70
ccc NTZ :NUMBER OF "MESH SIZE% IN THE 7 DIRECTION ’ 01F00480
CCC  DELTA:TO CONTROL 'CONVERGENIF (5 RE.ILTS DI1F004%0
ccc NIL  :NUMBER OF THE UIMEK [{N_ES® «LUES OF U DiF00500
ccc DIFORS510
READ(5,900)NOD,E,F XL 6% =& NIx K> DELTE.'. LIFU0520
ccc DIF00530 :
ccce VAL: VECTOR TO STOKE 1hE VALUES (F O : D1F00540

ccc DIFO0550
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- READ(5,*) (VAL(IL),IL=1,NIL) DIF00560 b
ccc DIFOD0570
cce AB=B/A B>A AB>1.0 A=XA=1.0 DIFO0580
cce HA=H/A H<A HA<1.0 DIF00590
cce TX=XA/NTX - TY=TX/AB TZ=(XA*HA) /NTZ DIF00600 ’
cce : DIFD0610
TX=XA/NTX D1F00620
TY=(XA*AB) /NTX DIF00630,
TZ=(XA*HA) /NTZ DIF00640
WRITE(6,1016)NOD,E,P XA ,AB,HA ,NTX,NTZ,TX,TV,TZ ,DELTA,GAMA DIF00650 .
B=(E*P)/((1.+P)*(1.-2.%P)) DIFD0660 .
G=E/(2.%*(1.4P)) DIF0D670
G1=B+2.%G DIF00680
G2=B+G ’ . . DIF0D0690
G3=B DIF00700
G4=-G3 DIF00710
G11=G1 DIF00720 :
G22=G2 DIF00730
o G11=E/(1.-p**2) DIF00740
C G22=E/(2.0*(1.-P)) DIF00750
D=(E*(XA*HA)*%3)/(12.%(1 . -p*+2)) DIF00760
TY=TY*AB DIF00770
TZ=TZ*HA . DIF00780
HX=HA . DIF00790
R(1)=(1.0/TYy**4)* (1 /HX) . DIFO0BOO . .
R(2)=(2.0/7((TX**2)*(TVY**2))})*(1./HX) DIF00B10
R(3)=((-4.0/TY*®2)*((1.0/TX**2)+(1.0/TV**2)))*(1,/HX) DIF00820
R(4)=R(2) DIF00830
R(5)=(1.0/TX**4)* (1, /HX) DIFD0B40
R(6)=((-4.0/TX**2)*((1.0/TX**2)+(1.0/TY**2)))*(1./HX) DIF008S50
R(7)=((6.0/TX**%4)+(6.0/TY**4)+(B.0/((TX**2)*%(Ty**2))))*(1,/HX) DIF00B60
R(B)=R(6) _DIFO0870
R(9)=R(5) DIFO0BBO
R(10)=R(4) DIF00B890
R(11)=R(3) DIF00900
R(12)=R(2) DIF00910
R(13)=R(1) D1F00920
DO 4 1=1,NOD/S DIF00930
DO 4 K=1,3 DIF00940
UVW(I ,K)=0 D1F009%0
4 CONTINUE : DIFD0960 .
DO 1 I=1,3*NOD DIF00970 : '
' DO 1 J=1,3*NOD D1F00980 .
AA(1,J)=0.0 DI1F00990
1 CONTINUE DIF01000 -
ccce ) : DIFO1010 )
cce UVW: MATRIX TO SATISFY THE SYMMETRY DIF01020
cce DIF01030
DO 3 I=1,NOD/S5 DIFN1040
3 READ(S5,700;) (UvwW{1 K).K=1,3) ’ DlEOY0OB0
700 FORMAT(315) DIFN106D
cee : [T ('Y
CALL CENDIF(AA,NA,NP,R,N,HA TX,TY , TZ.NOD.G. : . 0. . o0 ) U1FC 108
cce D1F01090
CALL BOUNDA(UVW,NOD,AA) DIFD1100
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cce DIF01110
. CALL SOLINV(AA,135) DIF01120
ccce ) DIF01130
IUNIT=) DIF01140
C NIL=IUNIT DIFO1150
DO 250 IL =IUNIT,NIL DIFD1160
DO 13 I=1,3*NOD DIF01170
DIS(1,1)=0.0 DIF01180
DISN(I,1)=0.0 DIFO1190
13 CONTINUE DIF01200
Q=VAL(IL) DIF01210
cce DIF01220
CALL FORCE(Q,P,HA,NOD,E,FF,DFOR) ) DIF01230
c WRITE(6,1014) (I1,DFOR(1,1) ,DFOR(I+NOD,1),DFOR(I+2#NOD,1),I=1,.NOD) DIF01240
cce " DIFO1250
CALL BOUNDF (UVW,NOD,DFOR) DIF01260
ccc DIFG1270
CALL MATMUL(AA,135,135,DFOR,1.DIS) DIF01280
NL=NOD/5 L DIF01290
NN=2¢NOD+3*NL DIF01300
DLINEA=DIS(NN, 1) DIF01310
c PRINT 1013 : . DIF01320
c WRITE(6,1014) (1.,DIS(I1.1),DIS(I+NOD,1),DIS(I+2%NOD.1),1=1,NOD) DIF01330
cceceeeece _ DIF01340
ccecee . . DIF01350
cececeeece DIF01360
I1CONT =0 DIF01370
50 CALL NOLINE(DIS,IJKL,NOD,AB,XA,HA,E,Q,P,B,G,NTX,NTZ,FOR) DIF01380
CALL BOUNDF(UVW,NOD, FOR) DIF01390
c WRITE(6,1014) (I,FOR(I,1),FOR(I+NOD,1),FOR(I+2%NOD,1).I=1,NOD) DIF0 1400
cececeecece DIF01410
cecce . DIFD1420
cceceecece _DIF01430
CALL MATMUL(AA, 135,135 ,FOR.1,DISN) DIF01440
cce DIF01450
C PRINT 1013 DIF01460
c WRITE(6,1014) (I,DISN(I.1),DISN(I+NOD,1) ,DISN(I+2*NOD,1),I=1,NOD) DIFO1470
C WRITE(6,301) Q,12.0%(1.~P*+2)+Q DIS(NN,1).DISN(NN,1) DIFO1480
IF(ICONT.EQ.IMAX) GO TO 251 DIF01490
1CONT=1CONT+1 DIFO1500
DO 51 I=1,3*NOD DIFO1510
IF(DABS(DISN(I,1))~-DABS(DIS(I,1))) 52.51,53 DIF01520
52 IF(DELTA-DABS(DISN(I,1)/DIS(I,1))) 51.54.54 DIF01530
53 IF(DELTA-DABS(DIS(I,1)}/DISN(I.1))) 51.54,54 DIFD1540
51 CONTINUE DIFD1550
251 PRINT BD4 * DIFO1560
WRITE(6,301) Q.12.0%(1.-P**2)+0 DLINEA,DISN(NN.1) DIFOI570
30 FORMAT(4E15.5./) DIFO1SR0
WRITE(6.803) I(ONT DIFMIsaQ
B804 FORMAT(/,5X. NUMBER OF ITERATIONS = ,15./) ‘ DIFO1600
GO TO 250 DIFQYC 0
%4 DO 56 Il=1, 3*uCh ClEG.
TEMP=DIS(11,1, - UIFD1630
DIS(II.1)=GAMA®DISN(II, 1)+ (1, 0-GAMA % TEMP LiFUI64U
56 CONTINUE DIFO1650

PAGE 00003
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i GO TO sO0 DIF01660 :
250 CONTINUE DIFD1670
C PRINT 1003 DIF01680
C .imuqmam.ov->>az.zu.zn_.m.zocv.ZH_‘u.zocv DIF01690
C PRINT 1003 DIF01700
C 55 PRINT 1013 DIF01710
C WRITE(6,1014) (I,DISN(I,1),DISN(I+NOD,1),DISN(I+2*NOD.1), DIF01720
C &1=1,NOD) DIF01730
c PRINT 1013 DIF01740
(o WRITE(6,1014) (1,DIS(1,1),0IS(I+NOD,1),DIS(1+2¢NOD,1), DIF01750
[of 81=1,NOD) DIF01760
801 FORMAT('SIMPLY SUPPORTED ISOTROPIC THICK RECTANGULAR PLATE’,/) DIF01770
802 FORMAT('CALMPED ISOTROPIC THICK RECTANGULAR PLATE’,/) DIFO1780
804 FORMAT(‘(Q*A**4)/(E*H**4) " 2X, ' (Q*A**4)/(D*H) ", 2X, 'LINEAR W' ,6X, DIFD1790
& 'NONLINEAR W*,/) DIF01800 .
805 FORMAT(10X,’ TOP LAYER SCHEME GENERATED BY NA MATRIX',/) DIFO1810 .
900 FORMAT(15,F10.4,F5.3,F10.5,2F5.3,215,F10.5,15) DIFD1820 :
1001 FORMAT(//,2(1X,10E13.7./)) ' DIF01830
1002 FORMAT(6(1X,10E13.4,/),/) DIF01840
1003 FORMAT(/,5X, "MATRIX AA’) DIFD1850
1014 FORMAT(/,(5X,13,2X,3(E12.4,2X).7)) DIF01860
1013 FORMAT(/,5X, "NODE X-DIRECTION ‘,’ Y-DIRECTION ‘,‘ Z-DIRECTION',/) DIFO1870
1016 FORMAT(9X, ‘NUMBRE OF NODES =*,15,/,9X, ‘YOUNG MODULOUS =, DIF0188B0
&F10.5,/,9X,'POISSON S RATIO =‘,F5.3,/.9X%, LONGITUDINAL LENGTH=' DIFD1890
8F10.5,/,9X, 'RATIO A/B =',F5.3,/,9X, ‘RATIO H/A ) DIF01900
.3 =*,F5.3,/,9X, "MESH NUMBER ON X,vY =',15,/,9X,’MESH NUMBER ON Z DIF01910
& =',15,/7,9X, "MESH SIZE ON X AXIS =',F10.5,/,9X, 'MESH SIZE ON VY DIF01920
8AX1S = ,F10.5,/,9X, "MESH SIZE ON Z AXIS =‘,F10.5,/,9X, ‘DELTA =', DIF01930
&F10.5,/,9X, 'GAMA =’ F10.5) DIF01940
sTopP : DIF01950
END DIF01960
c . DIF01970
) C DIF01980
0 QQIQQD.O..O.'loQQllioQQQQQ.....'..QQ..Q.....QQ Uuﬂcuwwo
. C *SUBROUTINE PROGRAM FOR CALCULATING MATRIX . DIF02000
C . MULTIPLICATION . DIF02010
C 0!.QQQQ.....O.‘QQ.Q.0..OOQQQQQDOQQOOQQQQOQQ.Q. UuﬂQNONO
C DIF02030
C DIF02040
SUBROUTINE MATMUL (AA NN _,MM_ BB,LL.CC) DIF02050
IMPLICIT REAL*8 (A-H,0-2) DIF02060
DIMENSION AA(NN,MM) ,BB(MM,LL),CC(NN,LL) DIF02070 !
* DO 100 I=1,NN DI1F02080 .
DO 200 J=1,LL ’ DIF02090
cC(1.J)=0.0 DIF02100 e
DO 300 Ki=1,MM * - DIF02110
CC(I.J)=CC(I J)+AA(] KV )*BB(K1 ) DIF02120
300 CONTINUE : DIF02130
200 CONTINUE DIFQ2140
‘U CONTINUE . DIF02150
RETURN DIFD2160
END ’ : DIF02170
C . DIF02180
ﬁ QQGQ..QQQ..QC!.QQ.QQQQOOQ..!..;o&.QG-QDCIQOQJG UuﬂON_OO
C *SUBROUTINE PROGRAM DETERMINING THE FINITE . . DIF02200
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* DIFFERENCE SCHEME FOR BIHARMONIC OPERATOR #
MR A A R I R R T Y ™™

'SUBROUTINE SCHE(NA N, IM,JM NOD,ITEST,NP)

IMPLICIT REAL*8 (A-H,0-2)
DIMENSION NA(11,11),NP(13)
NP{1)=NA(IM-2,UM)
NP(2)=NA(IM-1,JM-1)
NP(3)=NA(IM-1,JM)
NP(4)=NA(IM-1,JM+1)
NP(5)=NA(IM,JUM-2)

NP(6)=NA(IM, JM-1)

NP(7)=NA(IM,JM)

NP(B)=NA(IM,JM+1)

NP(9)=NA(IM, M+2)
NP(10)=NA(IM+1,IM-1)
NP(11)=NA(IM+), JM)
NP(12)=NA(IM+1,JM+1)
NP(13)=NA(IM+2, JM)

IF(ITEST.EQ.0) GO TO 10
IF(ITEST.EQ.1) GO TO 11

DO 12 IK=1,13

IF(NP(IK)) 13,12,13
NP(IK)=NP(IK)+(NP(IK)/ABS(NP(IK)))*(4*NOD)/5
CONTINUE ) .
RETURN

END
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* SUBROUTINE PROGRAM GENERATING THE FINITE *
* DIFFERENCE MESH POINTS ON T/B LAYER .
EEESRLSEAPEREICUNEINERRISEIRORRORRERRCORERENERTS

SUBROUTINE GENR(N,INC,NA,KD)
IMPLICIT REAL*8 (A-H,0-2)

DIMENSION NA(11,11) .

DO 9 1=1,N

D0 9 J=1,N

NA(T,4)=0

DO 10 1=3,N-2

DO 11 J=3 ,N-2

IF(1.G7.3) GO TO 14

NA(T,0)=NA(I,J-1)+1

NA(T,1)=NA(],3) :

NA(T1,0)=((-1)**KD)*NAI3 )

NA(1 N)=NA(1,N-4)

NA(1 . N-1)=NA(1,N-3)

GO TO 11 .

NA(T,J)=NA(I-1,J)+]INC
NTINUE

NA(S 1)}=((-1)**KD)*NA(1.3)
NA(I,N)=NA(I,N-4)
NA(I,N-1)=NA(I,N-3)
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VM/SP noz<mzm>&uoz>r MONITOR SYSTEM

DIFF9 FORTRAN *
CONTINUE DIF02760
DO 12 I=N-1,N DIF02770
DO 12 u=1,N DIF02780
NA(I ,J)=NA(I-2*(2+1-N),J) DIF02790
RETURN : DIF02800
END DIF02B10
DIF02820
DIF02830
DIF02840
QOOQ.QQQQ..Qiooo.00;.60culoﬂoooooooooiiionoono DIF02850
* SUBROUTINE PROGRAM GENERATING THE FINITE + DIF02860
* DIFFERENCE NONLINEAR OPERANDS * DIF02870
.ll............'00..Q.ll'lQGO.QOOOQQOOQQQQDQOO cquNmmc
DIF0D2890
: DIF02900
SUBROUTINE zor~zmac~m.ugxr.zoc.>m.x>.I>.m.o.v.m.n.qu.qu.monu DIF02910
IMPLICIT REAL*8 (A-H,0-2) DIF02920
DIMENSION 1JKL(45,4) ,D1S(135,1) ,FOR(135,1) ,FF(45,1) DIF02930
TX=XA/NTX DIF02940
TY=TX*(AB**2) DIF02950
TZ=(XA*HA)/(NTZ) DIF02960
G1=B+2.+G DIF02970
G2=B+G DIF02980
G3=8 DIF02990
G11=G1 . DIF03000
G22=G2 DI1F03010
GUI=E/(1.-Ps*2) . DIF03020
G22=E/(2.0*(1.-P)) DIF03030
DO 18 I=1,NOD DIF03040
10=TUKL(I,1) DIF03050
IK=TJUKL(1,2) DIF03060
JK=TJKL(1,3) DIF03070
Ii=I+NOD ' DIF03080
12=1+2*NOD DIF030980
IF(TJKL(1.4).EQ.8B9) GO TO 2089 DIF03100
IF(IJUKL(1.4).EQ.90) GO YO 2090 DIF03110
IF(I1UKL(1,4).EQ.91) GO TO 2091 DIF03120
IF(1UKL(1,4).EQ.92) GO TO 2092 DIF03130
TF(IJKL(]1,4).EQ.93) GO TO 2093 DIF03140
JIFCTJKL(T,4).EQ.94) GO TO 2094 DIF03150
IF(1JKL(1,4).EQ.95) GO TO 2095 DIF03160
mmA_Lxrﬁu.au.mo.wmv GO T0 2096 DIF03170
IF(1JKL(1,4).EQ.97) GO TO 2097 DIF03180
TF(1JUKL(1.4).EQ.98) GO TO 2098 DIF03190
IF(IJKL(I,4).EQ.99) GO TO 2099 DIF03200
IF(1JKL(1.4).EQ.100) GO 70 2100 DIF03210
IF(IJKL(I.4) . EQ.101) GO TO 2101 DI1F03220
IFCIUKL(I.4).EC.102) GO 10 2102 DIF(13230
TFI1UKL(T.4).EQ.103) GO TO 2103 DIF03240
TFeIJrL(1.4y EL 104) G 30 2104 DI1F03250
TRIZOKL(1,4 . E0.105) Gt "0 2105 DIF03260
PROloKL(IL 4y Ew 106) v 4 Qe . DIFG3270
IF(IORL{T.,4).ECG.107) GG ", 2107 DIF03280
IF(IJKL(1,4).5Q.108) GO 1U 2108 . DIF03290
IF(1UKL(1,4).EQ.109) GO TO 2109 DIF03300
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DIFF91 FORTRAN ¢ . VM/SP noz<mzm>J_oz>r MONITOR SYSTEM

IF(TJUKL(1,4).€Q.110) GO TO 2110
IF(IJKL(1,4).EQ.111) GO TO 2111
IF(IJUKL(I,4).EQ.112) GO TO 2112
IF(IJKL(I,A).EQ.113) GO 10 2113
IF(IJKL(I,4).EQ.114) GO TO 2114
IF(TJKL(I.4).EQ.115) GO TO 2115
IF(1UKL(1,4).EQ.116) GO TO 2116
IF(IJKL(I,4).EQ.117) GO TO 2117
IF(1UKL(1,4).EQ.118) GO TO 2118
IF(IJKL(1,4).EQ.119) GO TO 2119
IF(I1JKL(I,4).EQ.120) GO TO 2120
IF(IJUKL(1.4)_EQ.121) GO TO 2121
IF(TJUKL(I,4).EQ.122) GO FTO 2122
IF(1JKL(1,4).EQ.123) GO TO 2123 .
ITF(IJUKL(1,4).EQ.124) GO TO 2124
IF(IJKL(I,4).EQ.125) GO TO 2125

POINTS PARALLEL TO X AXIS NEAR Y AXIS

D1=(DIS(I2+1,1)-DIS(12~1,1))/(2.%TX)
D2=(DIS(I2+1,1)-2.*DIS(12,1)+DIS(I2-1,1))/(TX**2)
D3=(DIS(I2+1J,1))/(2.%7Y)
DT=DIS(12+4141J,1)-DIS(12-1+1J,1)

DA=DT/(4.%TX*TY)
D5=(DIS(12+1J,1)-2.%DIS(12,1))/(Tvs*2) : .
DT=DIS(I2+1J+JK,1)-DIS(I2+1J-JK,1)

D6=DT/(4.%TY*TZ) : .
oqncumﬁu~+_+~x._vvu~ma-+_,~x.dv-o~mﬁ-,_+~x._v+c~maun',|~x._v
D7=DT/(4.*TX*7TZ)

DB=(-DIS(I-1,1))/(2.%TX)

D9=(DIS(11+41J,1))/(2.%Ty)

D10=(DIS(I+1J,1))/(2.4Tv)
D11=(DIS(I1+1,1)-DIS(I1-1,1))/(2.*TX)
D12=(DIS(I+IK,1)-DIS({I-1K, 1))/ (2.%TZ)

DT= -DIS(I-1+IK,1)+DIS(I~-1-1K,1)

D13=DT/(4.*TX*TZ)

DT= DIS(I+IJ+JK,1)-DIS(I+1J-UK, 1)

D14=DT/(4.*TY*T2) .
c.muacumAHqu._vum..c_mg~._,+cuw,_4_x._vv\aq~..~v
D16=(DIS(I1+JK, 1)-DIS(I11-UK, 1))/(2.472)
DT=DIS(I¥+IJ+JK, 1)-DIS(11+10-JK, 1)

D17=DT/(4.%Tv*T2Z)
cqnc~m-_+_+~x._v»o_w.~_‘_-Hx.,v,uuwg~_-.+~x._v+c~maa_-_-ux._v
D18=DT/(4.%TX*T2)
c_wugc_mﬁm_-gx._vuu..c_mﬁ__._V+o~m.__‘gx._vv\.qN..mv
D22=(DIS(I12+IK, 1)-DIS(12-1K,1))/(2.712)
D23=(-2.%DIS(I,1)+D1S{I-1, 1))/ (TX**.
D24=(DIS(I1+1J,1)~2.*DIS(11.1))/i % vo- 1
D25=(DIS(I2+4TK. 1)=2. %Di%( 2, V)40t . n 1)) /7(TZ%2)
OT=-DIS(I-1+1J,1)

D26=DT/(4.*TX*Tv)

DY=DIS(It+1+1J, 1)-0i8¢ ) 1-10.7)

D27=DT/(4.*TX*TY) :
D2B=(DIS(I+1J,1)-2.*DIS{I.1))/(TY**.,
D29=(DIS(I1+1,1)-2 *OIS(IN,1)+DIS(11-1,1))/7(TXs%2)

DIF03310 "
DIF03320
DIF03330
DIF03340
DI1F03350
DIF03360
DIF03370
DIF03380
DIF03390
DIF03400
DIF03410
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" DIF03610

DIF03620
DIF03630
DIF03640
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DIF03680
DIF03690
DIF03700
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DIFF91 FORTRAN ¢ VM/SP CONVERSATIONAL -MONITOR SYSTEM
DIF0O3B860
GO TO 20 ’ DIF03870
. ) DIF03880
POINTS PARALLEL TO Y AXIS NEAR X AXIS DIF03890
DIF03900
D1=(DIS(I2+1,1))/(2.*TX) DIF03910
D2=(DIS(12+1,1)-2.¢*DIS(12,1))/(TX**2) DIFD3920
D3=(DIS(12+1J4,1)-DIS(12-1J,1))/(2.+7Y) - DIF03930
DT=DIS(I2+41+41J,1)-DIS(12+1-1J,1) DIF03940
DA=DT/(4.%TX*TY) . DIF03950
D5=(DIS(12+1J,1)-2.*DIS(12,1)+DIS(I2-1J,1))/(Tve*2) DIF03960
DT=DIS(I2+1J+JK,1)-DIS(I12+1J~JK,1)-DIS(I2-1J+JK,1)+DIS(12-1J-JK,1)DIF03970
D6=DT/(4.%TY*TZ) DIF03980
DT=DIS(12+141K,1)-DIS(I2+1-1K,1) . DIF03990
D7=DT/(4.*TX*TZ) DIF0A4000
DB=(DIS(I+1,1))/(2.*TX) DIF04010
D9=(-DIS(I11-1J,1))/7(2.*TY) DIF04020
D10=(DIS(I+1J,1)-DIS(I-1J,1))/(2.4TY) DIF04030
DY1=(DIS(I1+1,1))/(2.*TX) DIF04040
D12=(DIS(I+IK,1)-DIS(I-IK,1))/(2.*T2) DIF04050
DT= DIS(I+1+IK,1)~-DIS(I1+1-IK,V) DIF04060
D13=DT/(4.¢TX*TZ) DIF04070
DT= DIS(I+1J+JK,1)-DIS(I+1J-JK,1)-DIS(I-1J+JK, 1)+DIS(I-1J=JK,1) DIF04080
D14=DT/(4.¢TVY*T2) . D1F04090
D1S5=(DIS(I-IK,1)-2.%DIS(I,1)+DIS(I+IK,1))/(TZ%*2) . DIF04100
D16=(DIS(I1+JK,1)-DIS(I1-UK,1))/(2.%72) DIF04110
DT=~DIS(I1-1J+JK,1)+DIS(I11-10-JK, 1) - DIF04120
D17=0T/(4.*TY*TZ) DIF04130
DT=DIS(IV1+1+IK,1)-DIS(11+1-1K, 1) DIF04140
D18=DT/(4.%TX*TZ) DIFD4150
D19=(DIS(I1-JK,1)-2.*DIS(11,1)+DIS(I1+JK,1))/(TZ**2) ) DIFD4160
D22=(DIS(I2+IK,1)-DIS(12-1K,1))/(2.*7Z) . DIF04170
D23=(DIS(I+1,1)-2.*DIS(1,1))/(TX4%%2) DIF04180
D24=(~2,%DIS(11,1)+DIS(I1-1J,1))/(Ty**2) . DIF04190
D25=(DIS(12+IK,1)-2.*DIS(12,1)+DIS(12-1K,1))/(TZ**2)} DIF04200
DT=DIS(I+1+1J,1)-DIS(1+1-1J,1) . DIF04210
D26=DT/(4.*TX*TY) DIFD4220
DT=-DIS(11+1-1J,1) DIFD4230
D27=DT/(4.*TX*TVY) DIF04240
D28=(DIS(I1+10,1)-2.*DIS(1,1)+DIS(I~1J,1))/(Tv**2) DIF04250
D29=(DIS(11+1,1)-2.*DIS(I1,1))/(TX**2) DIF04260
. DIF04270
GO TO 20 : DIF04280
DIF04290
GENERAL POINTS NEAR X 8 Y AXIS DIF04300
: ’ DIF04310
DI=(DIS(12+1.1)-DIS(I2-1,1))/(2.%TX) DIF04320
D2=(DIS(12+1,1)-2.*DIS(12,1)+DIS(12-1,1))/(Txs*2) DIF(4330
D3=(DI15(12+14.1)-DIS(I2-10,1))/(2.*TV) DIFUA340
DT=DIS(I2+1+10.1)-DIS(1241-1J,1)-DIS{I2=-1+i0. .V 1+DIS( =731 DIF\4350
DA=DT/(4.*T1>*TY) D1F114360
DS=(DIS(12+14.1)-2.%DIS(I2,1)+DIS(12-1J. 0, v D1+ va370c
DT=DIS(12+1u+JK,1)}-DIS(12+10-JK, 1}-DIS(IZ-10~Jr, 1 y+DIS(12=-12 UK 1)0IFU438B0
D6=DT/(4.*TV*TZ) ' DIF04390

DT=DIS(I2+1+1IK,1)-DIS(I2+1-IK,1)}-DIS(I2-1+1K,1)+DIS(I12-1-1K,1) DIF04400
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D7=DT/{4.*TX*T2)
DB=(-DIS(I1-1,1))/(2.+TX)
D9=(-DIS(11-1J,1))/(2.%TV)
D10=(DIS(I+1J,1)-DIS(1-1J,1))7(2.%TV)
D11=(DIS(I1+1,1)-DIS(I1-1,1))/(2.2TX)
D12=(DIS(1+1K,1)-DIS(I~-IK,1))/(2.*72)
DT= -DIS(I1-1+1IK,1)+DIS(I-1-1K, 1)
D13=DT/(4.%TX*TZ)

DT= -DIS(I-1J+JK,1)+DIS(I-1J-JK,1)
D14=DT/(4.*TY*TZ)
D15=(DIS(I-1K,1)-2.*DIS(I,1)+DIS(I+1K, 1))/ (TZ¢*2)
D16=(DIS(I1+JK,1)~DIS(I11-JK,1))/(2.472)
DT=-DIS(I1-1J+JK,1)+DIS(I1-1J-JK, 1)
D17=DT/(4.%TV*TZ)

DT=DIS(I1+1+1K, 1)-DIS(I1+1-1K, 1)-DIS(I11-1+IK,1)+DIS(I1-1-1K,1)

D18=DT/(4.4TX*TZ)
D19=(DIS(I1-JK,1)-2.*DIS(11,1)}+DIS(11+4JK, 1))/ (TZ**2)
D22=(DIS(I2+1K,1)-DIS(12-1K,1))/(2.472)
D23=(~2.*DIS(I,1)+DIS(1-1,1))/(TX**2)
D24=(-2.*DIS(I1,1)+DIS(I1-1J,1))/(TY**2)
D25=(DIS(12+1K,1)-2.%DIS(12,1)+DIS(12-1K,1))/(TZ*%2)
DT=-DIS(I1-1+14,1)+4DIS(I-1-1J,1)

D26=DT/(4.4TX*TY)

DT=-DIS(I1+1-1J,1)+DIS(11-1-1J,1)

D27=DT/(4.*TX*TY)
D28=(DIS(I+1J,1)-2.%DIS(I,1)+DIS(I~1J,1))/(TY**2)
D29=(DIS(IV1+1,1)-2.¢DIS(I11,1)+DIS(I1-1,1))/(TX**2)

GO TO 20
GENERAL POINTS NEAR Y AXIS
D1=(DIS(12+1,1)-DIS(12-1,1))/(2.%TX)

D2=(DIS(I2+1,1)-2.*DIS(I2,V)+DIS(I2-1,1))/(TX**2)
D3=(DIS(12+1J,1)-DIS(I2-1J,1))/(2.%TVY)

DT=DIS(1241+1J,1)-DIS(I241-1J,1)-DIS(I12-1+1J,1)+DIS(12-1-1J,1)

DA=DT/(4.*TX*TY)
DS=(DIS(I2+1J,1)-2.#DIS(12,1)+DIS(12-1J,1))/(Tve*2)

VM/SP CONVERSATIONAL MONITOR SYSTEM

DIF04410
DIF04420
DIF04430
DIF04440
D1F04450
DIF04460
DIF04470
DIF04480
DIFD4490
DIF04500
DIF04510
DIF04520
DIF04530
DIF04540
DIF04550
DIF04560
DIFD4570
DIF04580
DIF04590
D1F04600
DIFD4610
DIF04620
DIF04630
DIF04640
DIF04650
DIF04660
DIF04670
DIFD4680
DIF04690
DIF04700
DIF04710
DIFD4720
DIF04730
DIF04740
DI1F04750
DIF04760
DIF04770
DIF04780

DT=DIS(I241J+JK 1)-DIS(12+1J-JK, 1)-DIS(I12-1J+JK,1)+DIS(12-1J-JK,1)DIF0A790

D6=DT/(4.4TVY*TZ)

DT=DIS(I2+1+IK,1)-DIS(I2+1-1K, 1)-DIS(I2-1+1K,1)+DIS(12-1-1K,1)

D7=DT/(4.%TX*T2Z)
DB=(-DIS(I1-1,1))/(2.%TX)
D9=(DIS(I1+1J,1)~DIS(11-1J,1))/(2.°TY)
D10=(DIS(I+1J,1)=-DIS(1-1J,1))/(2.*TV)
DI1=(DIS(I1+1,1)-DIS(31-1,1))/(2.*TX)
D12=(DIS(I+1K,1)-DIS(I-1K,1))/(2.%72)
DT= -DIS(1-1+1K.1)+DIS(I-1-1K, 1)
D13=DT/(4.4TX*T2)

DT= DIS(I+1J+Uk 1 )-DIS(I+TJ-JK, 1 -D1501~-TJ+JK, 1)+DIS(I-1J-JK. V)

D14=DT/(4.*TVv*T2Z}
DI1S=(DIS(I~J¥ 1)-2.-D1S(1,1)+DES11-1K,1))/(TZ**2)
D16=(DIS(IV+3dn Vy-CIS(I1-JK, 1))/ (2-.+T2)

DIF0AB800
DIF04810
DIF04820
DIF04630
DIF04840
DIF04850
DIF04860
DIF04870
DIF04880
DIFNABYG
DIFGA9(L
DIF{4910
DIF LA

DIFL4S30

DT=DIS(I1+1J+JK,1)-DIS(I1+1J-JK,1)-DIS(I1-TJ+JK, 1)+DIS(I1-1J-UK, 1 )101FL498A0

D17=DT/(4.*TY*TZ)

D1FQ04950

PAGE 00009




FILE:

ccc
(o

2090

DIFF91 FORTRAN ¢ VM/SP CONVERSATIONAL MONITOR SYSTEM

DT=DIS(IN+1+IK, 1)}-DIS(I1+1-1K,1)-DIS(I1-1+IK,1)+DIS(11-1~-1K, 1)

D18=DT/(4.¢TX*TZ) )
D19=(DIS(I1-JK,1)~2.*DIS(I11,1)+DIS(I1+JK, 1))/ (TZ%+2)
D22=(DIS(I2+IK,1)-DIS(12-1K,1))/(2.*72)
D23=(-2.*DIS(I,1)+DIS(1-1,1))/(Tx*%2)
D24=(DIS(X1+41J,1)-2.%DIS(I1,1)+DIS(I1-1J,1))/7(Ty**2)
D25=(DIS(I2+1K,1)-2.¢DIS(12,1)+DIS(I12-1K,1))/(TZ*¢2)
DT=-DIS(I-1+1J,1)+DIS(I-1-1J,1)

D26=DT/(4.¢TX*TY)

DT=DIS(I1+1+10,1)-DIS(I1+1-1J,1)-DIS(I1~-1+1J,01)+DIS(I1-1-1J

D27=DT/(4.*TX*TV)
D28=(DIS(I+1J,1)-2.*DIS(I1,1)+DIS(1-1J,1))/
D29=(DIS(It+1,1)~2.*DIS(I1, _V+UHWAH_|. 1))

(Ty»*2)
/(TX*e2)

GO TO 20
GENERAL POINTS NEAR X AXIS
DI=(DIS(I2+1,1)-DIS(I2-1,1))/(2.%TX)

D2=(DIS(I2+1,1)-2.4DIS(12,1)+DIS(12-1,1))/(TX**2)
D3=(DIS(I2+1J,1)-DIS(I2-1J,1))7(2.*TY)

DT=DIS(I12+1+1J,1)-DIS(I241-1J,1)-DIS(I2-1+1J,1)+DIS(I2-1-1J,

DA=DT/(4.*TX*TY)
D5=(DIS(I2+1J,1)-2.*D15(12,1)+D1S(12-1J, duvxad<oowv

DT=DIS(I2+1J+JK,1)-DIS(I2+1J-JK, 1)~ Ommaun IJ+JK,1)+DIS(12- mg JK,

D6=DT/(4.*TVY*T2Z)

DT=DIS(I241+IK, 1)-DIS(I2+1-1IK 1)-DIS(I12-1+IK, 1)+DIS(I2-1-1IK,1

D7=DT/(4.*TX*TZ)
DB=(DIS(I+1,1)-DIS(I-1,1))/(2.*TX)
DO=(-DIS(I1-1J,1))/7(2.%TY)
D10=(DIS(I+1J,1)-DIS(I1-1J,1))/(2.%7TY)
D11=(DIS(I1+1,1)-DIS(I1-1,1))/7(2.*TX)
D12=(DIS(I+IK,1)-DIS(1-1K,1))/(2.%72)

DT= DIS(I+1+IK,1)~-DIS(I+1-IK,1)-DIS(I-1+IK, 1)+DIS(I-1-IK,1

D13=DT/(4.*TX*TZ)

DT= DIS(I+1J+JK,1)-DIS(I+1J-JK,1)-DIS(I- ugth 1)+DIS(I-1J-JK,

D14=DT/(4.¢TVY*TZ)
D15=(DIS(I-1K,1)=2.*DIS(I,1)+DIS(1+1K, 1))/7(T2*+2)
D16=(DIS(I1+JK,1)-DIS(11~-UK,1))/(2.*T2Z)
DT=-DIS(I1-1J+JK, 1)+DIS(11-1J0-JK, 1)
D17=DT/(4.*TY*T2Z)

DT=DIS(IN1+1+IK,1)-DIS(I1+1-1K,1)-DIS(I1-1+IK, 1)+DIS(11-1-1K, 1

D18=DT/(4.*TX*T2Z)
DI9=(DIS(I1~-JUK,1)~2.*DIS(I1,1)+DIS(IV+UK, 1))/ (TZe*2)
D22=(DIS(I2+1K,1)-DIS(12-1K,1))/(2.%72)
D23=(DIS(I+1,1)-2.%DIS(1,1)+DIS(I-1.1))/{TX**2)
D24=(-2.#DIS(I1,1)+DIS(I1-1J,1))/(Tv**2)
D25=(DIS(I2+1IK,1)~-2_*DIS(12,1)+4DISIIZ-1K, 1))/(TZ2¢#2)

DT=DIS(I+141J,1)~DIS(1+1~1J,1)-DIS{!- 141, 1 }+DIS(I-1-14 1

D26=DT/(4.3TX*TV)

DI=-DIS{I1+1-14,1)+015(11-1-1J,

D27=DT/(4.*TX*TY)
D28=(DIS(1+1J,1)-2.%DIS(I,1)+DIS(I-:_.1,):{Tve*2)
D29=(DIS{IN+1,1)~2.%DIS(IV,1)+DIS(11-:,1))/(TXs%2)

DIF04960
DIF04970
DIF04980
DIF04990
DIF05000
DIF05010
DIF05020

‘DIF05030

DIF05040
DIF05050
DIF05060
DIF05070

. DIF05080

DIF05090
DIF05100
DIF05110
DIF05120
DIF05130
DIF05140
DIFD5150
DIF05160
DIF05170
DIF05180
DIF05190

1)DIF05200

DIF05210
DIF05220
DIF05230
DIF05240
DIF05250
DIF05260
DIF05270
DIF05280
DIF05290
DIF05300
DIF0S5310
DIF05320
DIF05330
DIF05340
DIF05350
DIF05360
DIF05370
DIF05380
DIF05390
DIF05400
DIF05410
DIF05420
DIF05430
DIFD5440
DIF05450
DIF05460
DIF05470
DIF05480
DIF05490
DIF05500
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GO TO 20 DIF05510
C . DIF05520
CCC- POINTS ON fHE Y AXIS NEAR THE CENTRE DIF05530
C DIF05540
2093 D1=0.0 DIF05550
D2=(-2.*DIS(12,1))/(TXss2) DIF05560
D3=(DIS(12+1J,1)-DIS(12-1J,1))7(2.°TY) DIF05570
DT=DIS(IZ2+1+1J,1)-DIS(I12+1-1J,1)-DIS(12-1+14,1)+DIS(I12-1-1J,1) DIF05580
D4=0.0 DIF0S5590
DS5=(DIS(I12+1J,1)-2.*D1S(12,1)+DIS(12-14,1))/(TY**2) DIF05600
DT=DIS(I2+1J+JK,1)-DIS(I2+1J-JK,1)-DIS(I2-1J+JK,1)+DIS(I12-1J-JK,1)DIF05610
D6=DT/(4.%TY*T2Z) DIF05620
OT=DIS(I241+IK,1)-DIS(I2+1-1IK,1)-DIS(12-1+4IK, 1)+DIS(I2-1-1K, 1) DIF05630
D7=0.0 DIF05640
D8=(-2.*DIS(I-1,1))/(2.*TX) DIFO5650
D9=(-DIS(11-1J,1))/(2.°TY) DIF05660 .
D10=0.0 DIFO05670 ; :
D11=0.0 . DIF05680
D12=0.0 DIF05690
DT=-2.*DIS(I-1+IK,1)+2.%DIS(I-1-1IK,1) DIFO5700 °
D13=DT/(4.%TX*TZ) : DIF05710
DT= DIS(I+IJ+JK,1)-DIS(I+I1J-JK,1)-DIS(1-IJ+JK,1)+DIS(I-1J-JK, 1) DIFD5720
D14=0.0 ' DIF05730
D15=0.0 : ) DIF05740
D16=(DIS{I1+JK,1)=-DIS(I1-UK,1))/(2.*T2) DIFO5750
DT=-DIS(I11-IJ+JK,1)+DIS(I1-1J-JK, 1) DIFO05760
D17=DT/(4.*TY*TZ) DIFD5770
DT=DIS{I1+1+IK,1)~-DIS(IV1+1~1K,1)-DIS(I1-14IK,1)+DIS(I1~-1-1K, 1) DIFD5780
D18=0.0 . DIF05790
D19=(DIS(I1-JK,1)=2.*DIS(I1,1)+DIS(I1+JK, 1))/ (TZ*+2) DIFO5800
D22={DIS(I12+IK,1)-DIS(I2-1K,1))/(2.T2) DIF05810
D23=0.0 *  .DIF05820
D24=(-2.*DIS(I1,1)+DIS(I1-1J,1))/(Tve**2) DIF05830
D25=(DIS(I241K,1)-2.*DIS(12,1)+DIS(I12-1K,1))/(TZ*+2) DIF05840
DT=-2.*DIS(1-1+1J,1)+2.*DIS(I-1-1J,1) DIF05850
D26=DT/(4.¢TX*TY) DIF05860
DT=DIS(I1+1+1J,1)=-DIS(I1+1-10,1)-DIS(I1-1+1J,1)+DIS(I1-1-1J,1) DIF05870
D27=0.0 DIF05880
D28=0.0 DI1F05890
D29=(-2.*DIS(11,1))/(TX**2) : DIF05900
. DIF05910 B
GO TO 20 - ] DIF05920
¢ DIF05930 :
CCC  POINTS ON THE X AXIS NEAR THE CENTRE DIF05940 : .
C : - D1F05950 ’
2094 D1=(DIS(I2+1,1)-DIS{12-1,1))/(2.+TX) DIF05860
D2=(DIS(I12+1,1)-2.*D1S012,1)+DIS(I2-1,1))/(Tx**2) . DIFO5970
D3=0.0 DI1F05980
DY=DIS(I2+1414.1)-D:SI12+1=1J,1)-DIS(12=1+410,1)}4DIS(I2-1-10 1 DIF05990
Da=G.0 0IF06000
D5=(-2.*DIS(12.1))/:Tv**2) DIF06010
DT=DIS(I241J+J¥ 1)-0!, 12+410-JK, 1)-DIS(12-10+JK,1)+D1S(12-1 -0 1 D]IF06020
06=0.0 01F06030 -
DT=DIS(I2+1+1K,1)-DISLI241-1K,1)-DIS(I12-1+41r 1)+DIS(I2-1-1K, 1} DIF06040

D7=DT/(4.*TX*TZ) DIF06050




FILE: DIFF9) FORTRAN *

C

ccc

C

2101

pB=(-DIS(1-1,1))}/(2.2TX)

D9=(~2.*DIS(11-1J,1))/(2.%TY)

D10=0.0 .

011=0.0

O_NuacmmA~¢~x,_vlcumaulmx._vuxan.ode

pT= -DIS(I-1+_K,1)+DIS(I-1-1K,1)

D13=DT/(4.4TX*TZ)

DT= Ouwﬁu4HL¢Lx.dvlouwﬁu+~ngx._vlcuwnuluL+Lx.~v+0~ma~|uclgx._v
D14=0.0

U_wuacumnm|~x..v|~.oc~mﬁm.dv+cmmau+ux._vv\AAN..Nv

D16=0.0 .

Udulw.ocuwan_|~Q+gx._v+n.ucumnu_|uLlLX.dv

D17=DT/(4.*TV*TZ) ’ .
Uducumnmd+~¢~x.-vlonmnu~+_|ux.—ulcmma—-|d#ux.dv+U~MA-|_|Hx.dv
D18=0.0 :

D19=0.0

D22=(DIS(I2+IK,1)-DIS(I2-1K,1))/(2.%7Z)
Uqualn.ocuwau.dv+0~wn~l‘._Vv\adX¢o~u

D24=0.0

ONm"noumAmN+ux.—VIN.-Oumnuw.~V+D~MA~N|~x.dvv\A4N..Ng
Uducumﬁn+~+~L._v|0~w-+_l~g._an~mA_|~+~g._V+D~mﬁal_lug.dv
D26=0.0

Odnln.ocumaud+~luu._v+N.¢U~m~udl_|~L.ﬂv .
D27=DT/(4.*TX*TY) : ,
D28=(-2.*DIS(1,1))/(TY**2)

D29=0.0

GO TO 20

GENERAL POINTS

D1=(DIS(I2+1,1)-DIS(12-1,1))/(2.%TX) :
D2=(DIS(I2+1,1)-2.%DIS(12,1)+D1S(12-1,1))/(TX**2)
D3=(DIS(12+1J,1)-DIS(12-1J,1))/(2.TYV)
DT=DIS(I12+1+1J,1)-DIS(I12+1-1J,1)-DIS(12-1+1J,1)+DIS(12-1-1J,1)
D4=DT/(4.¢TX*TY) '
D5=(DIS(12+1J.1)-2.*DIS(12,1)+DIS(I12-1J,1))/(Tve*2)

VM/SP CONVERSATIONAL MONITOR SYSTEM

DIF06060
DIF06070
DIF06080
DIF06090
DIF06100

DIFD6110 -

DIF06120
DIF06130
DIF06140
DIF06150
DIF06160
DIF06170
DIF06180
DIF06190
DIF06200

" DIF06210

DIF06220
DIF06230
DIF06240
D1F06250
DIF06260
DI1F06270
DIF06280
D1F06290
DIF06300
DIF06310
DIF06320
DIF06330
DIF06340
DIF06350
DIF06360
DIF06370
DIF06380
DIF06390
DIF06400
DIF06410
DIF06420

ancumn-+—uogx..vlcumn—u+mgugx._vlcumaawrug+gx._v+0~mnuw|~L|Lx._vcumcmbuo

D6=DT/(4.*TY*TZ)
ancumA~w+_+Hx._V|U~MA~N+_|~x._V|D~Mﬁ~N|_+~x._V+Ouwnﬁw|dlux..u
D7=DT/(4.*TX*T2)

DB=(DIS(I+1,1)-DIS(I-1,1))/(2.2TX)
P9=(DIS(I1+1J,1)-DIS(I1-1J,1))/(2.2TY)
D10=(DIS(I+1J.1)-DIS(I-12,1))/(2.*TY)
D11=(DIS(11+1,1)-DIS(11-1,1))/(2.%TX)

D12=(DIS(1+1¥ 1)-DIS(1-1K, 1})/(2.%72)

DI= U-m.~+_‘_r._vlcmm._;—|~x._v|cuwa~|.+~x._.;Uumﬁ_tdugx._v
D13=DT/(4.*Tx*12)

D= Duwa_?_;¢:..dvuouw__+—L|gx.,v|0_wﬂ_l_g¢;r._V+D~wﬁ~l_glgx.~u
D14=DT/(A4.*7T\*"Z)
DIS=(DIS(I-16.1)=-2.%02501 ,1)+DIS(I+1K 1))/1127%2)
i1M16=(DIS(I '+, 1)=DI% . -ur . 1))/(2.%72)

D17=DT/(4.41Y*T2)
UanOuwn~d+_+ux.dvtouwﬂu~+_|Hx.¢vlcmwn~_l_+~x._V+D~mﬁm_|_|~x._v

DIF06440
DIF06450
DIF06460
DIF06470
DIF06480
DIF06490
DIF06500
DIF06510
D1F06520
D1F06530
DIF06540
DI1FD6550
DIF06560
DIFO6570

‘DT=DIS(I1+10-0Uh, 1)-Dlb1: ‘ML-LX._VIO~M-_lﬁL+L?._v+c_mA~_|~g|Lx.,vc_mommmc

DIFQ06590
DIF06600
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D18=DT/(4.,*TX*TZ) DIF06610
D19=(DIS(I1-JK,1)- 2.*DIS(11,1)+DIS(I1+JK,1))/(TZ**2) . D1F06620
D22=(DIS(CI2+1K,1)-DIS(12-1K,1))/(2.*72) DIF06630
D23=(DIS(I+1,.)=-2.*DIS(]1,1)+DIS(I-1,1))/(TX**2) DIF06640
D24=(DIS(I1+1J,1)-2.*DIS(I1,1)+DIS(11-1J,1))/(TV"**2) DIF06650 .
D25=(DIS(I2+41K,1)-2.*DIS(12,1)+DIS(12-1K,1))/(TZ**2) DIF06660
DT=DIS(I+1-1J,1)-DIS(I+1-10,1)-DIS(I-1+1J,1)+DIS(I-1~-1J,1) DIF06670
D26=DT/(4.*TX*TY) DIF06680
DT=DIS(I141+1J,1)-DIS(I1+1-1J,1)-DIS(I1-1+41J,1)+DIS(I1-1-1J,1) DIFD6690
D27=DT/(A4.¢TX*TY) DIF06700 .
D28=(DIS(I+1J,1)-2.¢DIS(I,1)+DIS(I-1J,1))/(Ty**2) DIF06710
D29=(DIS(I1+1,1)-2.*DIS(I1,1)+DIS(I11-1,1))/(TX**2) DIF06720

DIF06730

GO TO 20 . ’ DIF06740

C . DIF0O6750

cce POINTS ON THE Y AXIS : DIF06760

C DIF06770 ¢

2102 D1=0.0 DIF06780 .
D2=(-2.*DIS(12,1))/7(TX**2) ' DIF06790
D3=(DIS(I12+41J,1)-DIS(12-14,1))/(2.°*TY) DIFD6B00
DT=DIS(I12+141J,1)-DIS(12+1-1J,1)-DIS(I2-1+1J,1)+DIS(I2-1-1J,1) DIF06B10
D4=0.0 DIF0O6820 .
DS=(DIS(I2+1J,1)-2.*DIS(12,1)+DIS(12-1J,1))/(Ty**2) DIFD6830
DT=DIS(I2+1J+JK,1)-DIS(I2+1J-UK, 1)~ pIS(I2- 1J+JK, ,v¢c~wﬁ- 1J-JK, 1)D1F06840
D6=DT/(4.*TY*TZ) DIF06850
cqucuwmum+~+ux._v|c~mﬁuw+_|~x._vuogwﬁ~m|_+~x._v+c~mﬁhml_|~x..v DIF0O6860
D7=0.0 DIF06870
DB8=(-2.*DIS(I-1,1))/(2.°TX) DIF06880
DO=(DIS(I1+1J,1)-DIS(11-1J,1))/(2.%TY) DIFDE890
D10=0.0 DIF06900 ) .
D11=0.0 ~ . DIF06910
D12=0.0 . DIF06920
DT=-2.%DIS(I-1+IK, 1)+2_ 3%DIS(1-1-1K,1) DIF06930
D13=DT/(4.*TX*T2) DIFD6940
OT= DIS(I+IJ+JK, 1)-DIS(I+I1J-JK,1)~DIS(I-TJ+JK, 1)+DIS(I-1J-JK, 1) DIFD6950
D14=0.0 R DIF06960
D15=0.0 DIF06970
D16=(DIS(I1+JK,1)=DIS(I1-JK, 1))/ (2.*TZ) DIF06980
DT=DIS(I1+IJ+JK 1)-DIS(I1+10~-JK, 1}-DIS(I1-1J+JK, 1)+DIS(I11-1J-JK, 1)DIF06990
D17=DT/(4.+TV*TZ) DI1F07000
DT=DIS(IN+1+IK,1)-DIS(I1+1-1K,1)-DIS(I1~1+IK, 1)+DIS(I1-1-1K,1) DIFO7010
D18=0.0 . DIFD7020 '
D19=(DIS(I1-UK,1)~2.*DIS(11,1)+DIS(I11+4JK,1))/(TZ**2) DIF07030 .
D22=(DIS(12+41K, 1)-DIS{I12-1K 1))/(2.%72Z) DIF07040 .-
D23=0.0 . . DI1F07050 *
D24=(DIS(IT+1J,1)=2 *4DIS(11,1)+D1 " 1:-1J,1))}/(Tv**2) . D1F07060
D25=(DIS(1241K,1)-2.*DISITI2.1)+DISt . TK,1))/7(TZ**2) : DI1F07070
DY=-2.%DIS(I-1+1J,1)+2 . %DIS{I~1-10 " . 01F07080
D26=DT/(4.*TX*TV) n1FN7090
DT=DIS(I1+1+1J,1)=-DIS 3 . 1-10,1)-00 . -1410.1)401S 11=-1-1J,1) [::FQ7100
D27=0.0 ) ' BIFO7110
D28=0.0 ) *1F017120 .

. D29=(-2.*DIS(11,V) )/ (T2>2 DIF0G7130 .
DI1F07140

GO TO 20 DIF07150




FILE:

ccce

[N aES]

2103

2104

DIFF91 FORTRAN ¢ VM/SP CONVERSATIONAL ‘MONITOR SYSTEM

DIFO7160

POINTS ON THE X AXIS DIF07170
. DIF07180
D1=(DIS(12+1,1)-DIS(I2-1,1))/(2.*TX) DIF07190
D2=(DIS(I2+1,1)-2.*DIS(12,1)+DIS(12-1,1))/(TX**2) DIF07200
03=0.0 : DIF07210
DT=DIS(I2+1+1J,1)-DIS(12+1-1J,1)-DIS(12-1+1J,1)+D1S(12-1-1J,1) DIF07220
D4=0.0 DIFD7230
D5=(~2.DIS(12,1))/(Tv*+2) DIF07240
DT=DIS(I2+1J+JK,1)-DIS(12+10-JK,1)-DIS(I12-1J+JK,1)+DIS(12-1J-JK,1)DIFO7250
D6=0.0 DIF07260
DT=DIS(I12+141K,1)-DIS(I2+1-1K,1)-DIS(12-1+41K,1)+DIS(I2-1-1K,1) DIFD7270
D7=DT/(4.*TX*TZ) . DIF07280
DB8=(DIS(I+1,1)-DIS(1~1,1))/(2.2TX) ‘ DIF07290
D9=(-2.*DIS(I"-1J,1))/(2.%TY) DIFD7300
D10=0.0 . DIF07310
D11=0.0 DIF07320
D12=(DIS(I+IK,1)-DIS(I-1IK,1))/(2.°*T2) ' . DIF07330
DT= DIS(I+i1+IK,1)-DIS(I+1-IK,1)-DIS(I-1+IK,1)+DIS(1-1-1K,1) DIF07340
D13=DT/(4.*TX*TZ) DIF07350
DT= DIS(I+IJ+JK,1)-DIS(I+I1J-JK,1)-DIS(I-TJ+JK,1)+DIS(I-1J-JK,1) - DIFO7360
D14=0.0 DIFO7370
D165=(DIS(1-1IK,1)-2.*DIS(1,1)+DIS(I+1IK, 1))/ (TZ**2) . DIFO07380
D16=0.0 . DIF07390
DT=-2.9DIS(I1-1J+JK,i)+2 ¢DIS(I1-1J-JK,1) . DIF07400
D17=DT/(4.*TVY*TZ) DIF07410
DT=DIS(It1+1+4IK,1)=-DIS(I1+1-1IK,1)-DIS(I1-1+IK,1)+DIS(I1-1-1K,1) DIF07420
D18=0.0 DIF07430
D19=0.0 DIF07440
D22=(DIS(I2+41IK,1)-DIS(I2-1K,1))/(2.T2) DIF07450
D23=(DIS(1+1,1)-2,.¢DIS(I,1)+DIS(1-1,1))/(TX**2) DIF07460
D24=0.0 . DIFO0O7470
D25=(DIS(I2+1K,1)-2.*DIS(12,1)+DIS(I12-1K,1))/(TZ2*%2) DIF07480
DT=DIS(I+1+1J,1)-DIS(I+1-1J,1)-DIS(I-1+1J,1)+DIS(I-1-10,1) DIF07490
D26=0.0 DIF0O7500
DT=-2.*DIS(I1+1-1J,1)+2.%DIS(11-1-1J,1) DIF07510
D27=DT/(4.*TX*TV) DIFD7520
D28=(-2.*DIS(1,1))/(Ty**2) DIF07530
D29=0.0 DIF07540
DIF0Q7550

GO TO 20 . DIF07560
DIF07570

CENTRAL POINT DIFD7580
DIF07590

D1=0.0 . ODIF07600
D2=(-2.9DIS(12,1))/(TX**2) ' ' DIF07610
D3=0.0 DIF(7620
OT=DIS(I12+1+10.1)-DIS(12+1~1J,1)-DIS(I2-1+1J,1)+DIS(12-1-0. "~ DIF07630
D4=0.0 DIFN7640
DS=(-2.*DIS(12,1))/(Tv**2) DIFO7650
DT=DIS(I12+1J4JK,1)-DIS(I2+1J-UK,1)-DISIT2- 1a~0v 1)+4D1S(12-1.- ik 1)DIFNTE60
D6=0.0 : DIF=.?€70
DT=DIS(I2+r+IK,1)-DIS(I2+1-1K, 1)-DIS(I2-1+1F  *1=D1S(12-01~i}., DIFL7680
D7=0.0 DIF07690

DB=(-2.%DIS(I-1,1))/(2.%7TX) ’ DIFQ7700
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D9=(-2.*DIS(I1-1J,1))/(2.*TY) DIFQ7710 °
D10=0.0 DIFQ7720
D1=0.0 | DIFD7730
D12=0.0 DIF07740
DT=-2, *DIS(I-1+IK,1)+2.¢DIS(I-1-1K,1) DIF07750
D13=DT/(4.°TX*T2) DIF07760
DT= DIS(I+1J+JK,1)-DIS(I1+1J-JK,1)-DIS(I-TJ+JK,1)+DIS(I-1J-UK, 1) DIFO7770
D14=0.0 DIF07780
D15=0.0 DIF07790
D16=0.0 DIF0O7800
DT=-2.*DIS(I1-1J+JK,1)+2.*DIS(I11-1J-JK,1) DIF07810
D17=DT/(4.*TY*T2Z) D1F07820
DT=DIS(IV1+141IK,1)-DIS(I1+1-IK,1)=DIS(I1-1+IK,1)+DIS(I1-1-1K, 1) DIF07830
D18=0.0 . DIF07840
D19=0.0 DIF07850
D22=(DIS(I2+IK,1)-DIS(12-1K,1))/(2.*72) DIF07860
D23=0.0. DIF07870
D24=0.0 DIF07880
D25=(DIS(I12+IK,1)~2.*DIS(12,1)+DIS(I12-1K,1))/(TZ**2) DIF07890
DT=DIS(I+1+41J,1)-DIS(I+1-1J,1)-DIS(1-1+1J,1)+DIS(I-1-1J,1) DIF07900
026=0.0 DIF07910
DT=DIS(IN+*+1J,1)=-DIS(IV1+1-1J,1)-DIS(I1-1+1J,1)+DIS(I1-1-1J,1) DIF07920
D27=0.0 . . DIF07930
D28=0.0 . . DIFD7940
D29=0.0 R DIF07950
DIF07960
"GO TO 20 DIF07970
C DIF07980
ccc CORNER POINT DIF07990
C : DIF0B0CO
2100 D1=(DIS(12+1,1))/(2.%TX) . DIF0B010
D2=(DIS(12+41,1)-2.*DIS(12,1))/(TX*+2) DIF0B8020
D3=(DIS(12+1J,1))/(2.*Tv) ’ DIFOB0O30
DT=DIS(12+1+1J,1) DIF08040
D4=DT/(4.*TX*TY) DIFOBO50
DS=(DIS(12+1J,1)-2.*DIS(12,1))/(Tvy*+2) DIF08060
DT=DIS(I2+1J+JK,1)-DIS(I2+1J-JK, 1) DIF0D8B070
D6=DT/(4.%TY*72Z) DIF0O8080
DT=DIS(I2+t+1K, 1)-DIS(I2+1-IK, 1) DIF0B8090
D7=DT/(A4.%TX*12) DIFOB100
DB=(DIS(1+1,1))7(2.*TX) DIF0B110
DO=(DIS(I1+1J,1)}/(2.*TVY) DIF0B8120
D10=(DIS(I+1J,1))/(2.°*TY) DIF0OB130
D11=(DIS(I1+1,1))/(2.%TX) DIF0B140
DI2=(DIS(I+IK,1)-DIS(I-1K,1))/(2.47Z) DIF0B150 -
DT= DIS(I+1+1K, 1)-DIS(I+Y-1K, 1) : D1F0B160 ’
D13=DT/(4.*TX*T2}) DIFDB170
DT= DIS(I+1J+JK,1)-DIS(I+1U-UK. 1! DIF0B180
D14=DT/(4.*1v*12) ’ DI1FNBION
DIS=(DIS(1-1r +1)-2.*DIS(I,1)+DIS I+1K, 1))}/ (TZ**2) [:roB20(
D16=(DIS(I1+JK 1-DIS(I1-JK 1)} .2.*T2) arrpB2iu
DT=DIS(11-10+0¢ 1 0=DIS(I1+1d-Ur., *) 18220
D17=DT/(4.3TVY*7Z: . r1FUB8230
DT=DIS(IV1+1+41IK 1)~-DIS(I1+1-1K, 1} {:iFLB240

D18=DT/(4.*TX*T2) DIF08250




FILE:

ccc

2099

DIFF9) FORTRAN * VM/SP noz<mzm>4%oz>r.zoz—aom SYSTEM

D19=(DIS(I1-JK,1)~2.*DIS(11,1)+DIS(I1+JK, 1))/(TZ2**2)
D22=(DIS(I2+1K, 1)-DIS(I2-1K,1)}/(2.*72)
D23=(DIS(I+1,1)-2_*DIS(1,1))/7(TX**2)
D24=(DIS(I1+1J,1)~2.*DIS(I11,1))/7(Tves*2)
D25=(DIS(I2+IK,1)-2.%DIS(12,1)+DIS(12-1K,1))/7(TZ**2)
DT=DIS(I+1+1J.1)

D26=DT/(4.%TX*TY)

DT=DIS(I1+1+1J,1)

D27=DT/(4.*TX*TY)
D28=(DIS(I1+41J,1)-2.*DIS(1,1))/(TV**2)
D29=(DIS(I1+1,1)~2_*DIS(I1,1))/(TX**2)

GO TO 20
POINTS PARALLEL TO X AXIS

D1=(DIS(I2+1,1)-DIS(12-1,1))/(2.%TX)
D2=(DIS(I2+1,1)-2.*DIS(12,1)+D1S(12-1,1))/(TX**2)
D3=(DIS(12+1J,1))/(2.*TY)
DT=DIS(I2+1+1J,1)-DIS(12-1+1J,1)

D4=DT/(4.*TX*TY)
DS=(DIS(12+1J,1)-2.*DIS(12,1))/(TY**2)
DT=DIS(I12+JJ+JK,1) -DIS(12+1J-JK, 1)
D6=DT/(4.*TY*TZ)

DT=DIS(I2+41+1",1)-DIS(12+1-1K, 1)-DIS(12-1+IK,1)+DIS(I2-1-1K, 1)
D7=DT/(4.*TX*:2).
DB=(DIS{I+1,1)-DIS(1-1,1))/(2.+TX)
D9=(DIS(I1+1J,1))/(2.*TY)
D10=(DIS(I+1J,1))/(2.°TY)
DVI=(DIS(INV+1,1)-DIS(I1-1,1))/(2.*TX)
D12=(DIS(I+IK,1)-DIS(I-IK,1))/(2.%72)

DT= DIS(I+1+IK, 1)-DIS(I+1-1IK,1)-DIS(I-1+IK,1)+DIS(I-1-1K, 1)
D13=DT/(4.*TX*T2)

DT= DIS(I+IJ+JK,1)-DIS(1+1J-JK, 1)
D14=DT/(4.*TY*T2Z)
DI15=(DIS(I-1K,1)}-2.*DIS(I,1)+DIS(I+IK, 1))/ (TZ**2)
D16=(DIS(IN1+UK, 1)-DIS(11-UK,1))/(2.*T2)
DY=DIS(I1+1J+JK, 1)-DIS(I1+1J-JK, 1)
D17=DT/(4.%TY*TZ)

. DT=DIS(IN1+1+1K, 1)~-DIS(I1+1-1K, 1)-DIS(I1-1+IK,1)+DIS(I1-1-1K, 1)

D18=DT/(4.*TX*TZ)
D19=(DIS(I1-UK,1)~2.*DIS(11,1)+DIS(11+UK,1))/(T2Z2%*2)
D22=(DIS(I2+1IK,1)~-DIS(12~1K,1))/(2.%*72)
D23=(DIS(I+1,1)-2.*DIS(1,1)+DIS(I-1,1))/(TX*e2)
D24=(DIS(I1+1J,1)-2.*DIS(11,1))/(Ty**2)
D25=(DIS(12+1K,1)-2.9DIS{12,1)+DIS(I12-1K.1))/(TZ%%2)
DY=DIS(I+1+41J,1)=-DIS(I-1+1J,1)

D26=DT/(4.*TX*TY)

DT=DIS(IV+1+414,1)-DIS(I1~141J,1)

D27=DT/(4.*TX*TY)
D28=(DIS(1+1J.1)-2.*DIS{1,1))/({Tve*s)
D29=(DIS(11+1,1)-2_*DIS(I1,1)+DI T~ 1)/ (TX**2)

GO TO 20

DIF0B260
DIFOB270
DIF08280
DIF08290
DIFD8300
DIF0B310
DIF08320
DIF0B8330
DIF0B340
DIF08350
D1F0B360
DIF0B370
DIF08380
DIFOB390
DIF0B400
DIF0B410
DIFDB420
DIF08430
DIF08440
DIF08450
DIF0B460
DIF0B470
DIF084B80
DIF0B8490
DIF08500
DIF08510
DIF08520
DIFDB530
DIF08540
DIF08550
DIF0B8560
DIF0B570
DIF0B580
DIF0B590
DIF0B600
DIF0B610
DIF08620
DIF0B630
DIF0B8640
DIFD8650
DIFOB660
DIFOB670
DIFOB680
DIFO8690
DIF0B700
DIFD8710
DIF08720
DIFD8730
DIF0B740
DIFOB750
DIFDB760
DIF0B770
DIF0B780
DIF08790
DIF0BB0C
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CCC POINT PARALLEL TO X AXIS ON THE Y AXIS DIF08810
o DIF0B8820
2097 01=0.0 ) .o DIFD8B30
D2=(-2.*DIS(12,1))/(TX**2) DI1F0884Q .
D3=(DIS(12+1J.1))/(2.*TV) DIF0BB50
DT=D1S(12+1+1J,1)-DIS(12-1+1J,1) DI1F0B8860,
D4=0.0 DIF08870
D5=(DIS(12+1J,1)-2.*DIS(12,1))/(TY**2) DIF0B880
DT=DIS(I2+I1J+JK,1)-DIS(12+1J~JK, 1) DIF0BBY0
D6=DT/(4.%TV*T2Z) DIF08900
DT=DIS(I2+1+IK,1)-DIS(12+1-1K,1)-DIS(I2-1+IK,1)+DIS(12-1-1K, 1) DIF0B910
D7=0.0 DIFDB920
DB=(-2.*DIS(I-1,1))/(2.*TX) DIF0B930 .
D9=(DIS(IN1+1J,1))/(2.2TY) ‘ DIF0B940
010=0.0 DIFDB950
D11=0.0 D1F08960
D12=0.0 DIF08970
DT=-2,*DIS(I-1+IK, 1)+2.*DIS(I-1-1K,1) DIF0B980
D13=DT/(4.*TX*TZ) DIF0BO90
DT= DIS(I+IJ+JK,1)-DIS(I+IJ-JK, 1) DIF09000
014=0.0 DIF09010
015=0.0 DIF09020
D16=(DIS(I1+4J ., 1)-DIS(11-UK,1))/(2.*72Z) ' : DIF09030
DT=DIS(I1+1J+JK,1)-DIS(I1+I1J-UK, 1) : DIF09040
D17=DT/(4.4TV*TZ) . DIF09050
DT=DIS(IN1+1+1K,1)-DIS(11+1-1K,1)-DIS(I1-1+1K,1)+DIS(I1-1-1K, 1) DIFD9060
D18=0.0 DIF09070
D19=(DIS(I1-JK,1)~2.#DIS(I11,1)+DIS(I1+JK,1))/(TZ%*2) DIF09080
D22=(DIS(I2+1IK,1)-DIS(12-1K,1))/(2.%72) DIF09090
023=0.0 DIFD9100
D24=(DIS(I1+14,1)-2.*DIS(I1,1))/(TY**2) DIF09110
D25=(DIS(I12+1IK,1)=-2.°DIS(12,1)+DIS(I2-1K,1))/(TZ**2) . DIF09120
DT=-DIS(I-1+1J,1)~DIS(I-1+10,1) DIF09130
D26=DT/(4.¢TX*TY) DIF09140 .
DT=DIS(I1+1+1J,1)-DIS(11-1+1J,1) DIF09150
D27=0.0 . D1F09160
D28=0.0 DIF09170
D29=(-2.*DIS(I1,1))/(TX**2) . DIF09180
DIF09190
GO TO 20 DIF09200
c DIF09210
CCC  POINTS PARALLEL TO vV AXIS DIF09220
o DIF09230
. 2098 D1=(DIS(I2+1,1))/(2.%TX) DIF09240
D2=(DIS(I2+1,1)-2.*DIS(I2,1))/(TX**2) ) DIF09250
D3=(D1S(12+14,1)-DIS(12-1J,1))/(2.9TV) ' DIF09260
DT=DIS(I2+1+1J,11-DIS(12+41-1J,1) . DIFD9270
DA=DT/(4.%TX*TY) DIF09280
D5=(DIS(I2+1J.1)- 2.*D1S(12,1)+DIS(12-1J,1))/(TV**2) DIF09290
DT=DIS(I2+1J+JK, -DIS(I12+1J-JK,1)-DIS{I12-14+JK, 1)}+DIS(iZ~ia-un.1)DIFO9300
D6=DT/(4.*TV*TZ} DIF09310
DT=DIS(I2+1+IK, 1 -DIS{I2+1-1K, 1) DIF09320
D7=DT/(4.%TX*TZ) DIF09330 -
DB=(DIS(I+1,1))/(2.%TX) DI1F09340
D9=(DIS(I1+1J,1)-DIS(I1-1J,1))/(2.*TV) DIF09350
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DI10=(DIS(I+1J,1)-DIS(I-10,1))/(2.%TV)

DI1=(DIS(I1+1,1))/(2.%TX)

D12=(DIS(I+IK, 1)-DIS(I-1K,1))/(2.%*T2)

DT= DIS(I+1+IK,1)-DIS(I+1-1K,1)

D13=DT/(4.°TX*TZ)

DTz DIS(I+IJ+JK,1)-DIS{I+41J-JK,1)-DIS(I-1J+JK,1)+DIS(I-1J-JK, 1)
D14=DT/(4.%TY*T2) .
D15=(DIS(I~-IK,1)-2.%DIS(I,1)+DIS(I+1IK,1))/(TZ**2)
D16=(DIS(I1+4JK,1)-DIS(11-0K,1))/(2.*72)

DIF09360
D1F09370
DIF09380
DIF09390
DIF09400
DIF09410
DIF08420
DIF09430
DIF0B440

DT=DIS(I1+IJ+JK,1)=-DIS(I1+1J-JK,1)-DIS(11-1J+JK, 1)+DIS(11-1J-JK,1)DIF09450

DI17=DT/(4.*TY*T2)

DT=DIS(I1+1+1K,1)-DIS(IV+1-IK,1)

D18=DT/(4.%TX*TZ)
D19=(DIS(I11-JK,1)~-2.*DIS(11,1)+DIS(I1+JK,1))/(TZ*¢2)
D22=(DIS(12+IK,1)-DIS(I12-1K,1))/(2.*72)
D23=(DIS(I+1,1)-2.*DIS(1,1))/(TX**2)
D24=(DIS(I1+1J,1)~2.*DIS(I11,1)+DIS(I1-1J,1))/(TY**2)
D25=(DIS(12+1K,1)-2.*DIS(12,1)+DIS(12-1IK,1))/(TZ**2)
DT=DIS(I+1+1J,1)-DIS(I+1-1J,1)

D26=DT/(4.*TX*TVY)

DT=DIS(IV1+1+1J,1)-DIS(11+1~1J,1)

D27=DT/(4.*TX*TY)
D2B8=(DIS(I+1J,1)-2.*DIS(I,1)+DIS(I-1J,1))/7(TY**2)
D29=(DIS(11+1,1)=-2,.¢DIS(11,1))/(TX**2) :

GO TO 20
POINT PARALLEL TO Y AXIS ON THE X AXIS

D1=(DIS(I2+1,1))/(2.¢TX)

D2=(DIS(12+1,1)-2.*DIS(12,1))/(TX**2)

03=0.0 : .
DT=DIS(I2+1+1J,1)-DIS(12+1-1J,1)

D4=0.0

DS=(~2.*DIS(12,1))/(Tve*+2)

DIF09460
DIF09470
DIF09480
D1F09490
DIF09500
DIF09510
DIF09520
DIF08530
DIF09540
DIF09550
DIF09560
DIF09570
DI1F09580
DIF09590
DIF08600
DIF09610
DIF09620
DIF09630
DIF09640
DIF09650
DIF09660
DIF09670
DIFD968BO
DIF09690
DIF09700

DT=DIS(I12+1J0+JK,1)-DIS(I241J-JK,1)-DIS(12~-1J+JK,;1)+DIS(12-1J-JK,1)DIF09710

D6=0.0

DT=DIS(12+ +IK,1)-DIS(12+1-1K,1)

D7=DT/(4.*TX*72)

DB=(DIS{I+1,1))/(2.%TX)

DO=(-2.*DIS(11-1J,1))/(2.+TY)

D10=0.0

D11=0.0

D12=(DIS(I1+1K,1)-DIS(1-1K,1))/(2.%72)

DT= DIS(I1+1+IK, 1)-DIS(I+1-1K,1)

D13=DT/(A.*TX*TZ)

DT= DIS(1+1J+JK,1)-DISI1+41J-UK,1)-DIS(I-1J4JK,1)+DIS(I-1J-UK 1)
D14=0.0

DIS=(DISIi-T1K,1)-2.*DIS(I 1)}+DIS(1+1K, 111/ (TZ**2)

D16=0.0

DT==2.8DISCI1=1J=0¥ 1)+ $DIS(I1-1.-0b . )

D17=DT/(3 +TY*T]

DT=DIS(1i+1+IK, 1 1-015021+1-TIK,1)-DIS(i -141K,1)+DIS(I1-1-1K, 1;
D18=0.0

D19=0.0

DIF08720
DIF09730
DIF09740
DIF09750
DIF09760
DIF09770
DIF0S780
DIF09790
DIF09800
DIF09810
DIF09820
DIF09830
DIF09840
DIF09850
DIF09860
DIF09870
DIF09880
DIF09890
DIF09900
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D22=(DIS(I2+1K,1)-DIS(I2-1K,1))/(2.%72) DIF08910

D23=(DIS(1+1,1)-2.¢DIS(1,1))}/(TXx*+2) DIF08920
D24=0.0 - DIF09930
D25=(DIS(I2+1IK,1)-2.*DIS(12,1)+DIS(I12~1K,1))/(TZ%*2) DIF08940
DT=DIS(I+1+1J,1)~-DIS(1+1-1J,1) DIF09950
D26=0.0 DIF09960
DT=-DIS(I1+1~1J,1)-DIS(I1+1-1J,1) DIF08970
D27=DT/(4.°TX*TY) DIF09980
D28=(-2.*DIS(I,1))/(Ty**2) DIF09990
029=0.0 DIF10000

DIF10010
GO TO 20 DIF10020

DIF10030
GENERAL POINT (B.L) R ‘ DIF10040

DIF10050
D1=(DIS(12+1,1)~-DIS(I2-1,1))/(2.%TX) DIF10060
D2=(DIS(I2+1,1)-2.4DIS(12,1)+DIS(12-1,1))/(TX**2) DIF10070
D3I=(DIS(I12+1J,1)-DIS(12-10,1))/(2.*TY) DIF 10080
OT=DIS(I2+4141J,1)-DI1S(12+1-1J,1)-DIS(12-1+41J,1)+DIS(12-1-1J,1) DIF 10090
DA=DT/(4.*TX*TY) DIF10100
DS=(DIS(12+1J,1)-2.*DIS(12,1)+DIS(12-1J,1))/(Tye*2) DIF10110

DT=DIS(I2+IJ+JK,1)-DIS(I2+1J-JK,1)-DIS(12~-1J+JK,1)}+DIS(I2-1J-JK,1)DIF10120
D6=DT/(4.8TY*TZ) - DIF10130
DT=DIS(I2+1+IK,1)-DIS(I2+1-1K,1)-DIS(I2-1+1K,1)+DIS(12-1-1K, 1) DIF10140

D7=DT/(4.*TX*T2Z) . . DIF10150
DB8=(DIS(I+1,1)-DIS(I-1,1))/(2.*TX) DIF10160
DO=(DIS(I+IJ,1)-DIS(11-1J,1))/7(2.%TV) DIF10170
D10=(DIS(I+1J,1)-DIS(1-1J,1))/(2.%TV) R DIF10180
DY1=(DIS(I1+1,1)-DIS(11-1,1))/(2.%TX) DIF10190
DIF10200

GO TO 30 DIF10210
: . DIF10220

POINTS ON THE Y AXIS (B.L) DIF10230
DIF10240

D1=0.0 DIF10250
D2=(-2.*DI5(12,1))/(TX**2) DIF10260
D3=(DIS(I12+1J4,1)-DIS(12-1J,1))/(2.*TV) DIF10270
DT=DIS(I2+1+1J,1)-DIS(I2+1-1J,1)-DIS(12-1+1J,1)+DIS(I2-1-1J.1) DIF10280
D4=0.0 . DIF10290
DS=(DIS(I241J,1)-2.%D1S5(12,1)+DIS(12-1J,1))}/(Tvee2) DIF10300
DT=DIS(I2+1J+JK,1)-DIS(I12+1J-JK,1)-DIS(12-1J+JK,1)+DIS(I2-10-JK,1)DIF10310
D6=DT/(4.*TVY*TZ) DIF10320
DT=DIS(I2+1+1K,1)-DIS(I2+1-1K,1)-DIS(I2-1+]K, 1)+DIS(I2-1-1K,1) DIF 10330
D7=0.0 DIF10340
DB=(-2.*DIS(1-1,1))/(2.%TX) DIF10350
DO=(DIS(IN+1J,1)~DIS(11-30,1))/711.+Tv) ‘ DIF10360
D10=0.0 DIF10370
D11=0.0 p1F10380
DIF 10390

GO TO 30 ' D1F10400
: DIF10410

POINTS ON THE - 4>  :f 1) DOIF10420
DIF10430

Di=(DIS(I2+1,1)-DiS{ic-1,1))/(2.%7TX) DIF 10440
D2=(DIS(I12+1,1)-2.%DIS(12,1)+DIS(12-1,1))/(TX**2) DIF10450
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D3=0.0 DIF 10460
’ DT=DI1S(12+1+1J,1)-DIS(12+1-1J,1)-DIS(I2-1+1J,1)+DIS(12-1-1J,1) DIF10470
D4a=0.0 ’ DIF 10480
D5=(-2.*DIS(12,1))/(TV**2) DIF10490 .
DT=DIS(I12+1J+JK,1)-DIS(I12+1J-JK,1)-DIS(I2-1J+JK,1)+DIS(12-1J-JK,1)DIF10500
06=0.0 DIF10510,
DT=DIS(I2+1+IK,1)-DIS(I2+1-1K,1)-DIS(12-1+IK,1)+DIS(12-1-1K,1) DIF10520
D7=DT/(4.°TX*T2) DIF10530
DB=(DIS(I+1,1)-DIS(I-1,1))/(2.*TX) DIF10540
D9=(~2.*DIS(I1-1J,1))/(2.TY) DIF 10550
D10=0.0 DIF10560
D11=0.0 DIF10570
DIF10580
GO TO 30 ' DIF10590
C DIF10600
CCC  CENTRAL POINT (B.L) DIF10610
C DIF10620 :
2108 D1=0.0 DIF10630
D2=(-2.%DIS(12,1))/7(TX**2) DIF10640
D3=0.0 DIF10650
DT=DIS(I12+1+1J,1)-DIS(I2+1-1J,1)-DIS(I12-1+1J,1)+DIS(I2-1-1J,1) DIF10660
D4=0.0 DIF10670
D5=(-2.*DIS(12,1))/(Tv*+2) DIF10680
DT=DIS(I12+1J+JK,1)-DIS(I12+1J-JK,1)-DIS(I12-1J+JK, _v+c_mAHm 14-JK, 1)DIF10690
D6=0.0 DIF10700
cq|o~mﬁun+,‘~x.~v-c~m-~#.'~x._v:c~mAH~:_+_x._v+c~mﬁuwn_-_x._v DIF10710
D7=0.0 . DIF10720
D8=(-2.*0IS(1I-1,1))/(2.+TX) DIF10730
D9=(-2.%DIS(I11-1J,1))/(2.%TY) DIF10740
D10=0.0 DIF10750
D11=0.0 DIF10760
. DIF10770
GO TO 30 DIF10780
c DIF10780
CCC  CORNER POINT (B.L) . . DIF10B00
C DIF10810
2109 D1=(DIS(12+1,1))/(2.%TX) DIF10820
D2=(DIS(12+1,1)-2.¢D1S(12,1))/(TX**2) DIF10830
D3=(DIS(12+1J,1))/(2.27TV) DIF10840
DT=D1S(12+1+1J.1) DIF10850
D4A=DT/(4.5TX*TY) : . DIF10860
DS=(DIS(12+41J,1)-2.¢DIS(12,1))/7(Tv**2) DIF10870 :
DT=DIS(I12+1J+27,1)-DIS(I2+1J-JK. 1) DIF10880 .
D6=DT/(4.*TY*T2Z) DIF10890
DT=DIS(12+1+1K,1)-DIS(I2+1-1K, 1) . . DIF10900 K
D7=DT/(4.%TX$T2) ) DIF10910
DB=(DIS(I+1 1))/(2.#TX) DIF10920 .
D9=(DIS(11+1J,1))/(2.%TY) DIF10930
D10=(DIS(1+14,10))/(2.%7TY) DIF10940
DI1I=(DIS(11+1,1))/(2.2TX) : 01F 10950
DIF10960
GO TO 30 1'1F10970
C - 2 1F 10980
ccc POINTS PARALLEL TO X AXIS (B.L) UIF 10990

C DIF11000
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2110 D1=(DIS(12+1,1)-DIS(12-1,1))/(2.%7X) DIF11010

D2=(DIS(I2+1,1)-2.9D1S(12,1)+DIS(12-1,1))/(TX**2) DIF11020
D3=(DIS(12+1J,1))/(2.27V) DIF11030
DY=DIS(I2+1+1J,1)-DIS(I2-1+1J,1) DIF11040
DA=DT/(4.*TX*TY) DIF 11050
DS=(DIS(12+1J,1)-2.*DIS(I12,1))/(TYy**2) - DIF11060
DT=DIS(12+1J+JK,1)-DIS(I2+1J-JK,1) DIF11070
D6=DT/(4.*TV*TZ) DIF11080
cqncmmﬁum+_+_x._v-c~m-~¢_-ux._v|cumﬁn~'_+~x.dv¢c~m-~-_:ux._v DIF11090
D7=DT/(4.%TX*TZ) : DIF11100
DB8=(DIS(I+1,1)-DIS(I-1,1))/(2.*TX) DIF11110
D9=(DIS(I1+1J,1))/(2.2TVY) DIF11120 .
D10=(DIS(1+412,.1))7(2.2TY) DIF11130
D11=(DIS(11+1,1)-DIS(I1-1,1))/(2.%TX) ’ DIF11140
DIF11150
GO TO 30 DIF11160
C - DIF11170 s :
cce POINTS PARALLEL TO X AXIS ON THE Y AXIS DIF11180
[« DIF11190
2112 D1=0.0 DIF11200
D2=(-2.*DIS(12,1))/(TX*¢2) DIF11210
D3=(DIS(I12+1J,1))/7(2.%TY) DIF11220
DT=DIS(12+1+1J,1)-DIS(12-1+1J,1) : DIF11230
D4=0.0 : DIF11240
D5=(DIS(I12+1J,1)-2.#DIS(12,1))/(Tv*s2) ’ DIF11250
DT=DIS(I2+1J+JK, 1)-DIS(I2+1J-JK,1) DIF11260
D6=DT/(4.¢TV*TZ) DIF11270
cqucumaum+,¢~x._v-cumAH»;.|~x._vlcum.--‘+~x.dv+o~mﬂuu-_-~x.dv DIF11280
D7=0.0 DIF11290
DB8=(-2.¢DIS(1-1,1))/(2.*TX) DIF11300
PO=(DIS(I1+1J,1))/(2.°TY) DIF11310
D10=0.0 - DIF11320
D11=0.0 DIF11330
DIF11340
GO TO 30 DIF11350
(o . DIF11360
cce POINTS PARALLEL TO Y AX1S DIF11370
c DIF11380
2111 D1=(DIS(12+1,1))/(7.*TX) DIF 11390
.cnnAcumAH~+_..u4~..c~mﬁmm._vv\ﬁqx..wv DIF11400
D3=(DIS(I2+1J 1)-DIS(I12~1J,1))/(2.+Tv) D1F11410
. DT=DIS(12+1+1J,1)-DIS(I2+1-1J,1) DIF11420 .
D4=DT/(4,*TX*TV) - . DiF11430 - .
DS=(DIS(12+1J.1)-2.#DIS(12,1)+DIS(12-1J,1))/(TVe*2) DIF11440
cqnc~m-~#_g‘gx._u|c~m-u+_g-gx._y-cmmAH~-~L+Lx._v+c_mﬁ_m-HL-Lx._.c_ﬁ__amo .
D6=DT/(4.*TV*TZ) ‘LIF11460
DT=DIS(I12+1+1K . 1)-DIS(12+1-1K, 1) DIF11470
D7=DT/(4.4TX*12) U1F 11480
DB=(DIS(1+1 11:/(2.*TX) ['IF11490
DO=(DIS(!i+iuv.: 1 1-DIS(I1-1J,1))/(2.*TV) DIF11500
D10=(DIS(1+1J.1)-DIS(I-1J,1))/(2.*TY) DIF11510
DI1=(DIS(11=1,%))/(2.4TX) H1F11520
. DIF11530
GO TO 30 ULIF11540

c DIF11550
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ccc POINTS PARALLEL TO Y AXIS ON THE X AXIS DIF11560 '
C . DIF11570
2113 D1=(DIS(I2+41,1))/(2.%TX) DIF11580
D2=(DIS(12+1,1)-2.*DIS(12,1))/(TX*+2) DIF11590
D3=0.0 DIF11600
DT=DIS(I2+1+1J,1)-DIS(12+1-14,1) DIF11610
D4=0.0 DIF11620
. D5=(-2.%015(12,1))/(Ty**2) DIF11630
DT=DIS(I12+1J+JK,1)-DIS(I2+1J-UK, 1)-DIS(I2-TJ+JK, 1)+DIS(12-1J-JK,1)DIF11640
D6=0.0 DIF11650
cqnchmauw+_+ux._vucumaaw#,n_x._v DIF11660
D7=DT/(4.*TX*TZ) DIF11670
DB=(DIS(I+1,1))/(2.*TX) DIF11680
DO=(-2.*DIS(I1-1J,1))/7(2.%TV) . DIF11690
D10=0.0 DIF11700
D11=0.0 DIF11710
DIF11720 . . .
GO TO 30 DIF11730 o
C DIF11740
cce POINTS PARALLEL TO X AXIS NEAR Y AXIS (B.L) DIF11750
C DIF11760
2126 D1=(DIS(I12+1,1)-DIS(12-1,1))/(2.*TX) DIF11770
D2=(DIS{12+1,1)-2.*DIS(I2,1)+DIS(I12-1,1))/{TX**2) . DIF11780
D3=(DIS(12+41J,1))/(2.+TY) . DIF11790
DT=DIS(I2+1+1J,1)-DIS(12-1+1J,1) . DIF11800
D4=DT/(4.%TX*TY) DIF11810
D5=(DIS(I2+1J,1)-2.*DIS(I12,1))/(Tv**2) D1F11820
DT=DIS(12+1J+JK,1)-DIS{I2+1J0~-JK, 1) . DIF11830
D6=DT/(4.°TV*TZ) DIF11840
DT=DIS(I12+1+1K, 1)-DIS(I2+1-1K,1)-DIS(I12-1+IK, 1)+DIS(I2-1-1IK,1) DIF 11850
D7=DT/(4.*TX*T2Z) DIF11860
DB=(~-DIS(1-1,1))7(2.%TX) - . . DIF11870
DO=(DIS(11+1J,1))/(2.°TV) DIF11880
DI10=(DIS(I+1J,1))/(2.°TY) - DIF11890 .
D11=(DIS(I1+1,1)-DIS(I1-1,1))/(2.%TX) DIF11900
DIF11910
GO T0 30 DIF11920
C . DIF11930 B
cce GENERAL POINTS NEAR YV AXIS (B.iL) DIF11940
C . DIF11950
2127 DI1=(DIS(12+1,1)-DIS(I2-1,1))/(2.*7X) DIF 11960
D2=(DIS(12+1,.1)-2.*DIS(12,1)+DIS{12-1,1))/(TX**2) DIF11970 .
D3=(DIS(12+1J,1)=-DIS(I12-1J,1))/(2.*TY) D1F 11980
. DT=DIS(I2+1+1J,1)- c~w~H~+_|~g 1)-DIS(12-1+1J,1)+DIS(12-1-1J,1) DIF11990 . :
DA=DT/(4.*TX*TY) DIF12000 -
p5=(D1S(12+14,1)-2. ooamﬁuw 1)+DIS(12- L1))/7(Tyes2) ’ DIF12010
DT=DIS(I12+10+4JK . 1)-DIS(I2+1J-JK. _.-vuJﬁmm 1J+JK, 1)+D1S(12-1U-JK, 1)DIF12020
D6=DT/(4.*TY*TZ) DIF12030
DT=DIS(I12+1+1K. _--c_mﬁuu+.|_x Nl oL =1+1K,1)+4DISt12-1-1K 1) D1F12040
D7=DT/(A4.*TX*T2) DIF 12050
DB=(-DIS(I-1.11/(_.*TX) . DIF12060
p9=(DIS(11+1J.1-DIS(11-1J,1))/ .. DIF12070
D10=(DIS(I1+1J.1)-DIS(1-1y,1))/7(_.*" . . DIF 12080
D1=(DIS(I1+1,1)-DIS(I1~1,1))/(L.*1» DIF12090

DIF12100
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ccc
c
2128

ccc

2129

ccc

2130

DIFFO1 FORTRAN ¢ VM/SP CONVERSATIONAL MONITOR SYSTEM
GO 710 30 DIF12110
DIF12120
GENERAL POINTS NEAR X & Y AXIS (B.L) D1F12130
. DIF12140
D1=(DIS(I2+41,1)-DIS(12-1,1))/(2.*TX) DIF12150
D2=(DIS(I2+1,1)-2.%DIS(12,1)+DIS(12-1,1))/(TX**2) DIF12160
D3=(DIS(12+1J,1)-DIS(12-1J,1))/7(2.%TY) DIF12170
DT=DIS(I241+41J,1)-DIS(I2+1~1J,1)-DIS(12-1+1J,1)+DIS(12-1-1J,1) DIF12180
D4=DT/(4.*TX*TY) DIF12190
DS=(DIS(12+1J,1)-2.#*DIS(12,1)+DIS(12-1J,1))/(Tve*2) " DIF12200
DT=DIS(12+41J+JK,1)-DIS(I12+1J-JK,1)-DIS(12-1J+JK,1)+DIS(12-1J-JK,1)DIF12210
DE=DT/(4.°TY*TZ) DIF12220
DT=DIS(I2+14IK,1)~DIS(12+1-1K,1)-DIS(I12-1+1K,1)+DIS(I2-1-IK, 1) D1F12230
D7=DT/(4.*TX$TZ) . ) DIF12240
08=(-DIS(I-1,1))/(2.*TX) DIF12250
D9=(~-DIS(I1-1J,1))/(2.%TY) DIF12260
D10=(DIS(I+14,1)~-DIS(I-1J,1))/(2.%TY) DIF12270 -
DII=(DIS(11+1,1)-DIS(I1-1,1))/(2.*TX) DI1F12280
DIF12290
GO TO 30 : DIF 12300
DIF12310
POINTS ON THE Y AXIS NEAR THE CENTRE (B.L) DIF12320
DIF12330
D1=0.0 ’ DIF12340
D2=(-2.*DIS(12,1))/(TX*e2) DIF12350
D3=(DIS(I2+1J,1)-DIS(I2-1J,1)})/(2.°TY) ' DIF 12360
DT=DIS(12+1+1J,1)-DIS(12+1-1J,1)-DIS(I12-1+1J,1)+DIS(12~1-1J,1) DIF12370
04=0.0 ’ DIF 12380
05=(DIS(I2+1J,1)-2.4DIS(12,1)+DIS(12-1J,1))/(TY**2) DIF12390
DT=DIS(I2+1J+JK,1)~-DIS(I12+1J-JK,1)}-DIS(12-1J+JK,1)+DIS(12-1J-JK,1)DIF12400
D6=DT/(4.¢TVY*TZ) DIF12410
DT=DIS(I12+1+IK,1)-DIS(12+1-1K,1)-DIS(I2-1+1K, 1)+DIS(12-1-1K, 1) DIF 12420
D7=0.0 . DIF 12430
DB=(~2.%D1S(I-1,1))7(2.%TX) ’ : DIF 12440
D9=(-DIS(I1-1J,1))/(2.%TY) DIF 12450
D10=0.0 DIF 12460
D11=0.0 : * DIF12470
. DIF 12480
GO TO 30 DI1F 12490
DIF 12500
POINTS ON THE X AXIS NEAR THE CENTRE (B.L) DIF12510
) DIF12520
DI1=(DIS(I2+1,1)-01S(12-1,1))/(2.*TX) DIF12530
D2=(DIS(12+1,1)-2.%DIS(12,1)+DIS(I2-1,1))/(TX**2) DIF 12540
D3=0.0 DIF 12550
DT=DIS(I2+1+10,1)-D1S(12+41-1J,1)-DIS(12-1+1J,1)+DIS(12-1-10.1) DIF 12560
D4=0.0 DIF12570
D5=(~2.%D1S(12.1))7(TY*+2) DIF 12580
DT=DIS(I2+1J+.0F .1, -DIS{I2+1J-JK,1)-DIS{12=-1J+JK,1)+DISt12-1-JK,1)DIF12590
D6=0.0 ) DIF12600
DT=DIS(I2+141.. 11-DIS(12+1-1K,1)-DIS(1Z-1+1K,1)+DIS(12-1-1K 1} DIF12610
D7=DT/(4.*TX*T2 ' DIF12620
DB=(-DIS(1-1,1))/(2.%T») DIF12630
D9=(-2.%DIS(11-10,1))/(2.%*TY) : . DIF12640

D10=D0.0 DIF12650

PAGE 00023
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D11=0.0 DIF12660
. DIF12670
GO TO 30 DIF 12680 .
C DIF12690
CCC  GENERAL POINTS NEAR X AXIS (B.L) . DIF12700
C DIF12710
2131 D1=(DIS(12+1,1)-DIS(12-1,1))/(2.*TX) DIF12720
onuﬁcnmnu~+,._V-N..ouma_n.,v+o,mA--_._vv\nqx..mv DIF12730
D3=(PIS(12+41J,1)-DIS(12-1J,1))7(2.°TY) DIF12740 )
cqucmmﬁmn¢_+~g._v|c_mﬁnu+_-ug._vlo_mﬁ_m-_¢ug._u+c~wﬁu~-_|~g._v DIF12750 . .
DA=DT/(4.*TX*TY) DIF12760 .
cmuAchA-+~g.,Vun..c_mﬁun._u+c~mA--~L.dvv\nq<..~v DIF12770
cqucumn_~+ug+gx._v-ommﬁ-+~g-gx.,vlc_mﬂunnug+gx._v+c~wA--HL-gx._vcum_nqmo
D6=DT/(4.*TY*TZ) : DIF12790
cqnonmamn+_+~x._v-oumAH~+_-~x._v-cumﬂuml_+~x.,v¢c~mn_~-_-~x._V D1F12800
D7=DT/(4.*TX*TZ) DIF12B10
DB=(DIS(I+1,1)-DIS(I-1,1))/(2.27X) DIF12820 .
D9=(-DIS(I1-1J,1))/(2.*TY) . DIF12830
D10=(D1S(I+1J,1)-DIS(I-1J,1))/(2.2TV) D1F 12840
c:u::m:_l.3-32::...:2»..45 DIF12850
DIF12860
GO TO 30 ] DIF12870
C DIF12BB0D
CCC  POINTS PARALLEL TO Y AXIS NEAR X AXIS (B.L) ’ i DIF 12890
C DIF12900
2132 D1=(DIS(12+1,1))/(2.%TX) DIF12810
D2=(DIS(I12+1,1)-2.*DIS(I12,1))/(TX**2) DIF12920
D3=(DIS(12+1J,1)-DIS(12-1J,1))/(2.2TV) DIF12930
DT=DIS(I2+1+41J4,1)-0DIS(12+1-1J,1) DIF 12940
. DA=DT/(4.¢TX*TY) DI1F 129850
cwu.o~m-~+~g._v-n..oumﬁun..v+c~mnum-ug.¢vv\ﬂa<..~v DI1F 12960
cquommﬁuw+~g+gx._vlcuwa-+—;-gx._v-o_mnnmu_g+gx.qv+cmmnnn-~g-gx._vc_m.ano
D6=DT/(4.*TV*TZ) . DIF 12980
DT=DIS(12+1+1K,1)-DIS(12+1-1K,1) DIF 12990
D7=DT/(4.*TX*TZ) DIF 13000
DB8=(DIS(1+1,1))/(2.%TX) DIF13010
DO=(-DIS(11-1J,1))/(2.*TY) D1F13020
D10=(DIS(I+1J,1)-DIS(1-10,1))/(2.°TY) DIF13030
D11=(DIS(I141,1))/(2.%TX) DIF13040
) DIF13050
GO TO 30 DIF 13060 .
DIF13070 : :
20 0X=0.5%(D3-D16) DI1F13080 .
ov=0.5*(D12-D1) . DIF13090
X0X=0.5*(D4-D17) . DIF13100 o
YOX=0.5*(D5-D18) DIF13110
20X=0.5*(D6-D19) : DIF13120
*x0v=0.54(013-D2) DIF13130
vOvY=0.5%*1Ph14-D4) DIF13140
20v=0.5%*1D15-D7) DIF13150
SXX=G1*DB+G3*(D9+D22/(HA**2)) DIF13160
SYY=G1#DU+G3* (18227 (Has*2)) DIF13170
S2Z=G1*D22/(HA#*. 1+G2" (DB+DY) ’ DIF13180 .
TXY=G*(D10+D11) DIF13190

TXZ=G*(D1+D12) DIF13200
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TVZ=G*(D3+D16) DIF13210 . '
XSXX=G1¢D23+G3*(D27+D7/(HA**2)) DIF13220
YSYY=G1*D24+G3*(D26+D6/ (HA**2)) : DIF13230
1ZS2Z=G1*D25/(HA**2)+G3*(D13+D18) DIF13240
XTXY=G*(D26+D29) ’ DIF13250 .

YTXY=G*(D2B8+D27) DIF 13260
XTXZ=G*(D2+D13) DIF13270 .
ZTXZ=G*(D7+D15) . DIF13280
YTVZ=G*(D18+D5) DIF13290
2TvZ=G*(D6+D19) DIF13300
H1=2,0*0X*X0X DIF13310
H2=2.0*0Y*X0V DIF13320
H3=0X*X0Y+0Y*X0OX DIF13330
H4=2_0*0X*YOX X DIF13340
H5=2.0*0Y*YOY DIF13350
HE=0X*YOY+0Y*YOX . DIF13360
H7=2.0%0X*Z0X DIF13370
HB=2,0#*0Y*Z0OY DIF13380 . : .
FX==(XTXZ*0Y+TXZ*X0Y)-{(VTYZ*OV+TYZ*VOV)~(ZSZZ*0OY+SZZ*Z0V) DIF13390
FV=4(XTXZ*0X+TXZ*X0X)+(YTVZ*OX+TYZ*#YOX)+ (ZSZZ*OX+SZZ*Z0X) DIF13400
FZ1=(XSXX*OY+SXX*X0Y-XTXV*0OX-TXV*X0X)*HA DIF13410
FZ2=(YTXV*OV+TXY*YOY-YSYY*OX-5YY*YOX)*HA DIF13420
FZ3=(ZTXZ*OY+TXZ*ZOY-ZTYZ*OX-TYZ*ZOX)/HA DIF 13430

Cc FOR(1,1)= -G2*H2+G*H6-GI*HI1+FX ’ DIF13440

Cc FOR(I1,1)= +G*H3-G2*H4-G3*HS+FY ’ DIF 13450

C FOR(I2,1)= ~G2*(H7+HB)/HA+(FZ1+F22+F23) ’ DIF13460
FOR(I,1)= FX*HA . DIF13470
FOR(11,1)= FY*HA DI1F13480
FOR(12,1)= (FZ1+FZ2+FZ3)*HA DIF13490

DIF13500 .
GO TO 18 DIF13510
DIF 13520
30 FOR(I,1)= (-G11*D1%D2-G22+D3*DA-G*D1*D5)*HA * DIF13530
FOR(11,1)= (-G11*D3*D5-G22*D1*D4A-G*D3*D2) *HA D1F13540
DT1=(DB+0.5¢D1**2+P*DO+0.5*P*D3**2)*D2 DIF13550
DT2=(D9+0.5¢D3**2+P*DB+0.5*P*D1**2)*D5 DIF13560
DT3=(1.-P)*(D10+D11+D1*D3)*D4 ’ DIF13570
C C=12.0 DIF13580
"C=12.0/(XA*HA) DIF135380

Cc monanu.—vuA_u.c.oo~_.uv.owv-\n11-._v.moAI>..bvv+noacﬂ_+oqw+cqwu DIF13600
ﬂozkun._vuA_w.coooAd.|v.owvv\I>4n.A04_¢OAM+anV DIF13610

[ mozAun._gnadw.O.o.A_.|v»o~uvQAo.oww\I>vooa+nogcd_+04~+cduv DIF13620 N

C FOR(12,1)=-C*(DT14DT2+DT3) DIF13630

18 CONTINUE DIF 13640 .
RETURN DIF13650 -
END ) . DIF 13660 )
END DIF13670

C DIF13680

(o DIF13690

C DIF13700

(o Y3 s 22z s NN AR R SRR 22 RS A R AR AR A A 22 DIF13710

c *  SULBROUTINE PROGRAM GENERATItiG "w& FORCE . DIF13720 .

Cc hd VECTORS BASED ON FF INPUT Vi. Ok . DIF13730 ‘

Cc AR T (AT BN AAA RGO RE AR IV A SR A I AR 45200000000 S DIF13740

C DIF13750
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SUBROUTINE FORCE(Q,P.HA ,NOD,E,FF,VAR) DIF13760
IMPLICIT REAL*B (A-H,0-Z) DIF13770
DIMENSION FF(45,1),VAR(135,1) DIF13780
DO 8 K=1,3*NOD DIF13790
VAR(K,1)=0.0 DIF13800
B CONTINUE ) DIF13810 . .
DO 9 K=1,3*NOD DIF13820
IF(K.GT.2*NOD) GO TO 14 DIF13B30 - -
IF(K.LE.2*NOD) GO TO 9 DIF 13840
C 14 VAR(K,1)=(12.0%Q*(1.-P**2)/(FF(K-2*NOD,1))*E*(HA®**4)) DIF 13850
14 VAR(K, 1)=(12.0%Q*(1.-P**2)*FF(K-2*NOD, 1)) /HA DIF 13860 .
9 CONTINUE DIF13870
RETURN . DIF13880
END DIF13890
C 14 VAR(K,1)=(12.0%Q*(1.~-P**2)*FF(K-2*NOD,1)) DIF 13900
14 VAR(K,1)= 12.0*Q*(1.-P**2)/HA DIF13910
9 CONTINUE . DIF13920 :
RETURN DIF13930
END DIF13940
C DIF13950
C DIF 13960
C DIF13970
ﬂ SERES 2 A SR PN AERSESGRANR LR E SRR PSSRSO EEERRS ° Uuﬂ,_wwmo
c ¢ SUBROUTINE PROGRAM TO SATISFY THE BOUNDARY * DIF13990
c . CONDITIONS IN THE GLOBAL MATRIX ‘AA‘ . " DIF14000
C (1323 222X XX 22X R RSS2 2222 S0 2 R0 R0 2 0 N Un—u._bO—O
C DIF14020
c DIF 14030
SUBROUTINE BOUNDA(UVW,NOD,AA) DIF 14040
IMPLICIT REAL*8 (A-H,0-2) DIF 14050
DIMENSION AA(135,135),UvW(9,3) DIF 14060
NL=5 *DIF14070
DO 501 I=1,NOD/NL . DIF 14080 :
DO 502 K=1,3 DIF 14090
1F(UVW(I,K).EQ.0) GO TO 502 DIF 14100
DO 504 M=1,NL ) DIF14110
L=1+(M-1)*(NOD/NL)+(K-1)*NOD DIF14120 )
TEMP=AA(L.L) DIF14130
DO 503 J=1,3*NOD DIF14140
AA(L,J)=0.0 . DIF14150
503 CONTINUE DIF14160 o
. AA(L,L)=1.0 - - DIF14170
504 CONTINUE DIF14180 -
502 CONTINUE DIF14190 .
501 CONTINUE : . DIF 14200 ’
RETURN DIF14210
END DIF14220
C DIF14230
C ' DIF14240
ﬂ Y s IR S R RS R NN RN AN R AL R R A O_ﬂ_bNmO
c * SUBROUTINE PROGRAM TO SATI4fV THE BOUNDARY * DIF14260
C * CONDITIONS IN THE FORCLF - 2.7 4. FOR' ¢ nDIF14270
ﬁ - CELERRBRRER RN ERRE AR RS RSN BRIV S 2V RS>0 ERRERE SN Cum_bwmo
C DIF14290
c DIF14300
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. SUBROUTINE BOUNDF (UVW,NOD,WAR) DIF14310
IMPLICIT REAL®*8 (A-H,0-2) DIF14320
. DIMENSION WAR(135,1),Uvw(9,3) DIF14330
NL=5 ) DIF14340
DO 501 I=1,NOD/NL D1F14350
DO 502 K=1,3 DIF14360
IF(UVW(I, xv EQ.0) GO TO 502 DIF14370
DO 504 KI=1,NL DIF14380
L=1+(KI-1)*(NOD/NL)+(K-1)*NOD D1F14390
WAR(L,1)=0.0 DIF 14400
504 CONTINUE DIF14410
502 CONTINUE DIF14420
501 CONTINUE DIF14430
RETURN . . D1F 14440
END DIF 14450
c DIF 14460
! C DIF 14470
ﬂ .0..00000.000..JQ.O...O.QQO..ODOQQ.QOQQOOQOOQQO Uu—u—bbmo s
c s+ SUBROUTINE PROGRAM TO INVERT AND SOLVE THE ¢ DIF14490
(o . muzcrq>zmocm EQUATIONS USING CHANGE OF ¢ DIF14500
C . VARIABLE TECHNIQUE . DIF14510
[of 00QQO.Q....QQQQOQ..G.O.Q.QQQOQQQOQQQOQOOODQOQQQ Uuﬂ‘meO
c DIF14530
c . DIF14540
SUBROUTINE SOLINV(A,N) . DIF 14550
IMPLICIT REAL®*8 (A-H,0-2) DIF14560
PARAMETER (NMAX=375) piF14570
DIMENSION A(N,N),V(NMAX) DIF14580
DO 10 I=1,N DIF14590
v(I)=A(1,1) DIF14600
DO 20 J=1,N DIF14610
A(1,J)=-AC1,J)/V(]) . DI1F14620
20 CONTINUE DIF14630
A(I,1)=-A(1,1) DIF14640
IF(I.EQ.N) GOTO 10 DIF14650
DO 30 II=I+1,N DIF14660
1IF(A(II,1).€Q.0.0) GO TO 30 DIF14670
TEMP=A(I1,1) DIF14680
A(11,1)=0.0 DIF14690
DO 40 J=1,N DIF14700
ACIT,J)=A(11,0)+A(1,J)*TEMP DIF14710
40 CONTINUE DIF14720 . i : L
30 CONTINUE DIF14730
10 CONTINUE DIF14740 .
c ) . DIF14750 -
DO 70 I=1,N-1 ‘ DIF14760 ’
C IF(1.EQ.N) G TO 100 D1F14770
DO BO 11=1+1.N ) DIF14780
IF(A(1.11).EQ.0.0) GO TO 80 nIF14790
TEMP=A(1.)1 01F 14800
A(1,11)=0.0 DIF14810
DO 90 J=1.N 1F14820
A(L,J)=A(1.0)+A(11 ,J)*TEMP - DIF14830
90 CONTINUE DIF 14840
80 CONTINUE © DIF14850
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€C 100 DO 110 J=1,N DIF14B60 :
o A(I,J)=A(1,J)/V(J) DIF14870
C 110 CONTINUE DIF 14880
70 CONTINUE DIF14890
DO 100 I=1,N DIF14900
DO 110 J=1,.N DIF14910
A(L,J)=A(1,0)/Vv(J) DIF14920
110 CONTINUE DIF14930
100 CONTINUE DIF14940
RETURN D1IF14950
END DIF14960
C DIF14970
o DIF 14880
. n 000000000000.000000000QQOQQGQQQQQIQCOQQQQOOQOQQ . U—m-bwwo
o « SUBROUTINE PROGRAM TO GENERATE THE GLOBAL ¢ DIF15000
(o .. MATRIX TO FORM THE SIMULTANEOUS EQUATIONS ¢ DIF15010
c . ‘AA’ . DIF15020 .
C Q.Q.l..........l’.lQQQ0.000.0000000.000!...0’00 U——ndmouo *
[ ’ DIF15040
C DIF15050 .
SUBROUTINE nmzo_ma>>.z>.zv.n.z.1>.qx.4<.4N.zoc.n.n_.ow.ggxrv DIF15060
IMPLICIT REAL*8 (A-H,0-Z) DIF15070
DIMENSION >>a_wm..umv.m~¢uv.szdwv.zn>A_wv.mmnam._u.agxrﬁnm.av ~ DIF15080
G11=61 . DIF15090
G22=G2 . DIF15100
G4=-G3 DIF15110
Do 2 1=1,NOD DIF15120
I11=1+NOD DIF15130
12=1+2*NOD DIF15140
ccc 1J=1JKL(I,1) ., INCREMENTATION IN Y DIRECTION. DIF15150
cce IK=1JKL(1,2) , INCREMENTATION IN XZ DIRECTION. DIF15160
CCC ' JK=IJKL(1,3) , INCREMENTATION IN YZ DIRECTION. . DIF15170
ccc T1JKL=IJKL(I,4) , NODAL LABEL DIF15180
" READ(S,1000)FF(1,1),(1JKL(I L), L=1,4) IM,JM ITEST DIF15190
1000 FORMAT(FS.2,415,315) DIF15200
1J=1JKL(T,1) DIF15210
IK=1JKL(]1,2) DIF15220
JK=TJKL(I,3) DI1F15230
IF(IM.NE.O) GO TO 600 DIF15240
IF(IM.EQ.0) GO TO 601 DIF15250
600 CALL SCHE(NA,N,IM,JM,NOD,ITEST,NP) DIF15260
GO TO 601 DIF15270 ’ ) .
601 IF(IJKL(1,4).EQ.96) GO TO 96 DIF15280
IF(IJKL(I,4).EQ.97) GO TO 97 DIF15290 :
IF(IJKL(1,4).EQ.98) GO TO 98 DIF15300 -
IF(1JKL(1,4).EQ.99) GO TO 99 ’ DIF15310
1F(IJKL(I,4).EQ.100) GO TO 100 DIF15320
IF(IJKL(I,4).EQ.101) GO TO 101 DIF15330
IF(1JKL(I,4).EQ.102) GO TO 102 DIF15340
I1F(1JKL(1,4).EQ.103) GO TO 103 DIF15350
IF(IJKL(1,4).E0Q.104) GO TO 104 DIF15360
IF(IJKL(1,4).EQ.105) GO 10 105 DIF15370
IF(IJKL(1,4).EQ.106) GO TO 106 - DIF15380
umhugxrau.&v.mo._OQV GO 70 107 DIF15390
umauuxrnu.av.mo._omv GO TO 108 DIF15400




ocOo0nn

FILE:

cccece

OO0 O000

ccccec

- (Cccc

DIFF91 FORTRAN *

IF(1JKL(1,4).EQ.109) GO TO 109 DIF15410
1F(1JKL(1,4).EQ.110) GO TO 110 DIF 15420
IF(1JKL(T,4).EQ.111) GO TO 111 DIF15430
IF(IJKL(I,4).EQ.112) GO TO 112 DIF15440
IF(IJKL(I,4).€Q.113) GO 70 113 DIF15450
IF(IJKL(1,4).EQ.114) GO TO 114 DIF15460
IF(IJKL(I,4).EQ.115) GO TO 115 DIF15470
IF(IJKL(I,4).EQ.116) GO 7O 116 DI1F 15480
IF(IJKL(I,4).EQ.117) GO TO 117 DIF15490
IF(IJKL(],4).EQ.118) GO TO 118 DIF15500
IF(1JKL(I,4).EQ.119) GO TO 119 DIF15510
IF(IJKL(I,4).EQ.120) GO TO 120 DIF15520
IF(1JKL{1,4).EQ.121) GO TO 12} DIF15530
IF(IJKL(I,4).EQ.122) GO TO 122 DIF 15540
IF(1JKL(1,4).EQ.123) GO TO 123 DIF15550
IF(IJKL(1,4).EQ.124) GO TO 124 DIF 15560
IF(1JKL(1,4).EQ.125) GO TO 125 DIF15570
: DIF15580
DIF15590

POINT PARALLEL TO Y AXIS ON THE X AXIS DIF15600
, DIF15610

AA(I,I)=AA(1,1)-(2.0*G1/TXe*2) D1F15620
AA(T,I1+1)=AA(I,I+1)+(G1/TX**2) DIF15630
AA(],I1-1J)=AA(1,1-1J)+(2.0°G/TV*2) . DIF15640
AA(I,1)=AA(1,1)~(2.0*G/TY**2) DIF15650
AA(I,I-1K)=AA(1,I-1K)+G/TZ%%2 DIF15660
AA(1,1)=AA(1,1)-2.0%G/TZ**2 DIF15670
AA(I,I+IK)=AA(I, I+IK)+G/TZ**2 DIF15680
) DIF15690
AA(I,I1)=AA(I,11)+(G2/(TX*TY)) DIF15700
AACI,I1+41)=AA(I,11+1)-(G2/(TX*TY)) DIF15710
AACT,I1-1J)=AA(1,11-1J)=(G2/(TX*TY)) DIF15720
AA(T,11-TJ+1)=AA(1,T1-1J+41)+(G2/(TX*TY)) DIF15730
’ DIF15740
AA(1,12)=AA(1,12)+G2/(TX*TZ*HA) DIF15750
AA(I,12+1)=AA(1,12+1)-G2/(TX*TZ*HA) DIF15760
AA(1,12+4IK)=AA(], 12+1K)-G2/(TX*TZ*HA) ! DIF15770
AA(Y,I241K+1)=AA(1,12+1K+1)+G2/(TX*TZ*HA) DIF15780
DIF15790

AA(T1,1)=AA(IYV, 1)+(G2/(TX*TV)) DIF15800
AA(CIN,I+1)=AA(IV, 1+1)-G2/(TX*TY) DIF16810
AA(I1,1-1J)=AA(11,1-10)-G2/(TX*TY) DIF15820
AA(T1,1-1J+1)=AA(11,1-1J+1)+G2/(TX*TY) DIF15830
. DIF15840

AA(IN, I1)=AA(I1,11)-(2.0%G/TX**2) DIF15850
AA(TY,T11+1)=AA(11, 1 1+1)4(G/TX**2) DIF15860
AA(IN,I1-TU)=AACTI1, 11-1J)+(2.0°G1/Tv**2) DIF15870
AA(I1,11)=AA(I1,11)-(2.0%G1/TYy**2) DI1F15880
AA(TT,I1-JK)=AB 11,1 1-UK)+G/TZ**2 . DIF15890
AA(TI1,I1)=AA(17.111-2.0%G/TZ**2 DIF 15900
AA(T1,T1+JK)=AAT 11 11+ 0K)+G/TZ%"2 DIF15910
: DIF15920
AA(I1,12)=AA(11,12)+(G2/(TY*TZ*HA)) DIF15930
AA(IN1,12-1J)=AA(11,12-1J)-(G2/(TY*TZ*HA)) : DIF15940

VM/SP CONVERSATIONAL MONITOR SYSTEM

>>A~d.um+van>>a~_.~M+valn0~\aﬂ<-dN;I>vw DIF15950
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c AA(TN , 124JK=-TJ)=AA(I1,12+JK~1J)+(G2/(TY*TZ*HA)) DIF15960 ’
DIF15970 .
c AA(12,1)=AA(12,1)+(G2/(TX*TZ)) DIF15980 .
c AA(TI2,1+1)=AA(12,1+41)-(G2/(TX*TZ)) DIF15990
C AA(I2,1+4IK)=AA(I2,I+1K)-(G2/(TX*TZ)) DIF16000
c AA(I2,1+1K+1)=AA(I2,I+1K+1)+(G2/(TX*TZ)) DIF16010
DIF16020
c AA(TI2,11)=AA(12,11)+(G2/(TY*TZ)) DIF16030
C AA(I12,11-1J)=AA(12,11-1J)-(G2/(TY*T2)) DIF16040
c AA(I2,11+JK)=AA(T2,11+JK)-(G2/(TV*TZ)) DIF16050
c AA(I2,11-10+4JK)=AA(12,11-1J+JK)+(G2/(TY*TZ)) DIF16060
cceece DIF16070
AA(12,12)=AA(12,12)-2.0%G/(HA®TX**2) DIF16080
AA(I12,12+1)=AA(12,12+41)+G/(HA*TX**2) . DIF16090
AA(12,12-14)=AA(12,12-1J)+2.0%G/(HA*TY**2) DIF16100
AA(12,12)=AA(12,12)-2.0%G/(HA*TY**2) DIF16110
AA(12,12-1K)=AA(12,12-1K)+G1/(HA*TZ**2) DIF16120 . X
AA(12,12)=AA(12,12)-2.0%G1/(HA®*TZ**2) . DIF16130 .
AA(12,12+1IK)=AA(12,12+1K)+G1/(HA*TZ2*%2) DIF16140 ’
C GO T0 2 . DIF16150
DIF16160
C XD DIF16170
c AA(T,I1-1J-1)=AA(],11-1J~1)+G2/(4.0*TX*TY) . DIF16180
AA(T,T1-1J+1)=AA(1,11-1J+1)-G2/(4.0%TX*TY) DIF16190
: c AA(T , I1+1J-1)=AA(1,11+10-1)~G2/(4.0°TX*TY) ’ . DIF16200
; AA(T,IN-TJ+1)=AA(1,11-10+1)-G2/(4.0%TX*TY) DIF16210
: DIF16220
H c AA(1,12~-IK-1)=AA(1,12-1K~1)+G2/(4.0*TX*TZ*HA) DIF16230
: AA(T ,I2-1K+1)=AA(],12-1K+1)-G2/(4.0%TX*TZ*HA) DIF16240
: C AA(I,124IK-1)=AA(1,12+1K-1)-G2/(4.0°TX*TZ*HA) ’ DIF 16250
i AA(1,I2+41K+1)=AA(1,12+1K+1)+G2/(4.0*TX*TZ*HA) DIF16260
: C VD . . DIF16270
c AA(TIN,I-1J-1)=AA(I1,1-10-1)+G2/(4.0*TX*TY) : DIF16280
AA(IN,I-1041)=AA(11,1-1J+1)-G2/(4.0*TX*TY) DIF16290 .
c AA(TY,I410-1)=AA(I1,1+1J=1)~G2/(4.0%TX*TY) DIF16300
AACIN,I-1J+41)=AA(T1,1-1U+1)+G2/(4.0*TX*TY) . DIF16310
DIF16320
AA(T1,12-UK-1J)=AA(11,12-UK-1J)+G2/(4.0*TV*TZ*HA) DIF16330
AA(TIY, 12-UK=1J)=AA(11,12-JK-1J)-G2/(A.0*TY*TZ*HA) DIF16340
AA(I1,12+JK-1J)=AA(11,12+JK-1J)-G2/(A.0%TY*TZ*HA) DIF16350
AA(T1,12+0K-TJ)=AA(T1,12+4JK-1J)+G2/(4.0%TVY*TZ*HA) DIF16360 )
¢ ZD DIF16370 .
C AA(12,1-1K-1)=AA(12,1-1K-1)+G2/(4.0%TX*TZ) DIF16380
. KA(TI2,1-1K+1)=AA(12,1-1K+1)~G2/(4.0*TX*TZ) DIF16390 ’
c AA(12,1+1K-1)=AA(12.1+1K-1)-G2/(4.0%TX*T2) D1F 16400 -
AA(I2,1+1K+1)=AA(12,1+1R+1)+G2/(4.0*TX*12) . DIF16410 :
DIF16420
AA(TI2,11-0¥=1J)=AA(12, 11-0K-1J)+G2/(4.0%Ty*1Z) . DIF16430
AA(TI2,11- 0k=TU)=AA(12.1-UK=-1J)+G2/(4.0*TV*TZ) ‘DIF 16440
AALTIZ2, 10+ 1h-1U)=8A(12,114JK=1J)-GZ-(4.0+Tv*+TZ) DIF16450
AA(22,11-JK-1J)=AA(12, 1 14JK-1J)-G2/(4 1*1VveTZ) DIF 16460
DIF16470
GO T0 2 ) DIF16480 -
C DIF 16490
CCC POINT PARALLEL TO X AXIS ON THE Y AXIS DIF16500
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c DIF16510 . ’
.C 97 AA(I,1-1)=AA(1,I-1)+2.0¢G1/TX**2 DIF16520
97 AA(I1,1)=AA(I,1)-2.0%G1/TX**2 DIF16530
AA(I,1)=AA(1,1)-2.0%G/Tys*2 DIF16540
AA(T, I+1J)=AA(I,I+1J)+G/TVv**2 ) DIF16550
AA(T , I-IK)=AA(I,I-1K)+G/TZ2%*2 DIF16560
AA(I,1)=AA(1,1)-2.0*G/TZ**2 DIF16570
AA(I,I+IK)=AA(L,I+IK)+G/TZ**2 DIF16580
ccececc DIF 16590 :
c AA(I,I1)=AA(I,11)4G2/(TX*TY) DIF16600
c AA(T,11-1)=AA(1,11-1)-G2/(TX*TY) DIF16610
c AA(I,I1+1J)=AA(I,11+41J)=G2/(TX*TY) DIF16620
c AA(T, I1410-1)=AA(1,11+1J-1)+G2/(TX*TY) DIF16630 :
: DIF16640
c AA(1,12)=AA(1,12)+4G2/(TX*TZ*HA) ’ DIF16650
c AA(I,12-1)=AA(]1,12-1)-G2/(TX*TZ*HA) DIF16660
C AA(T  I2+1K)=AA(I,12+41K)-G2/(TX*TZ*HA) DIF16670 .
c AA(I,I2+1K-1)=AA(I,I12+1K-1)+G2/(TX*TZ*HA) . DIF16680 )
DIF16690
C AA(IN,1)=AA(I1,1)+G2/(TX*TY) DIF16700
c AA(IT,1-1)=AA(I1,1-1)-G2/(TX*TY) - DIF16710 .
(o AA(TT,I+1J)=AA(I),1+1J)-G2/(TX*TY) DIF16720
c AA(T1,I+10-1)=AA(I11,I+1J=-1)+G2/(TX*TY) DIF16730
cceeece : DIF16740
AA(IT,I1-1)=AA(I1,11-1)+2.0%G/TX**2 . DIF16750
i AACIT,11)=AA(I1,11)-2.0°G/TX**2 . ’ DIF16760
: AA(TI1,11)=AA(I1,11)-2.0%G1/Tyee2 DIF16770
! AA(TIY,I1+1U)=AA(I1,11+10)+G1/Tys+2 DIF16780
: AA(IN,11-UK)=AA(I1,11-UK)+G/TZ**2 DIF16790
! AA(IN,I1)=AA(I1,11)-2.0%G/TZ%+2 DIF16800 .
; AA(IN,T14JK)=AA(I1,11+JK)+G/TZ%e2 ‘ DIF16810
| cceecee DIF16820
c AA(I1,12)=AA(11,12)4G2/(TV*TZ*HA) . DIF16830
C AA(TT,12+1J)=AA(I1,1241J)-G2/(TY*TZ*HA) DIF16840
c AA(TN , T2+4JK)=AA(T1,1240K)-G2/(TY*TZ*HA) DIF16850
C AA(T T  I2+TJ+JK)=AA(T 1, 1241J+JK)+G2/(TY*TZ*HA) DIF16860
. DIF16870
C AA(I2,1)=AA(I12,1)+G2/(TX*T2) DIF 16880
C AA(I2,1-1)=AA(12,1-1)-G2/(TX*TZ) DIF16890
“~ C AA(I2,141K)=AA(12,1+1K)~G2/(TX*TZ) DIF 16900
[« AA(I2,14IK-1)=AA(I2,141K-1)+G2/(TX*TZ) DIF16910
DIF16920 . -
C AA(I2,11)=AA(12,11)+G2/(TY*TZ) ) DIF16930
c AA(I2,11+1J)=AA(12,11+410)-G2/(TVY*T2) DIF 16940 )
' C AA(I12,11+4JK)=AA(I2,11+JK)=-G2/7(TVY*TZ) DIF16950 -
[« AA(I2,1141J4JK)=AA(I2. 11w 1J+JK)+G2/1TY*TZ) . DIF 16960
ceceecee DIF16970
AA(12,12-1)=AA(12,12-11+42 0%G/(TX"T1x*HA) DIF 16980
AA(12,12)=AA(12.12)-2.04G/(TX*TX* . DIF16990
AA(12,12)=AA(12,12)-2.0%G/(TY*TY* ..} LIF17000
AA(12,12+41J0)=AA(12.12-1J)+G/(TV*Tv*HA) DIF17010
AA(I12,12-1K)=AA(12.1. 1k)I+GY/(TZ* . *HA) UIF17020
AA(T2,12)=AA(12,121-2.0*GV1/(TZ*TZ*HA) DIF17030 -
AA(I2,1241K)=AA(12,12+1K)+G1/(TZ*TZ%HA) DIF17040
C GO TO 2 DIF17050




>
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DIF17060

C XD DIF17070

(o >>n—.u_lmb|-vn>>n~.m.luLl_v+GN\Ab.O.4X04<v DIF17080

M c AACT . T1-1J+1)=AA(I1.11-1J+1)-62/(4.0°TX*TY) D1F17090

j AA(T. 11+1J-1)=AA(I.11+14-1)-G2/(4.0%TX*TY) DIF17100

: AA(T. T1+1J-1)=AA(I.T141J-1)+G2/(4.0#TX*TV) DIF17110

w DIF17120

w AA(L.12-1K-1)=AA(1,I12-1K-1)+G2/(4.0%TX*TZ*HA) DIF17130

, AA(T . 12-TK-1)=AA(I.12-1K-1)-G2/(4.0#TX¥TZ*HA) DIF17140

AA(L. I2+1K-1)=AA(I,I12+1K-1)-G2/(4.04TX*TZ*HA) DIF17150 .

AA(T.12+1K-1)=AA(1,T2+IK-1)+G2/(4.09TX*TZ#+HA) DIF17160 .

C VD DIF17170

c AA(IY.1-10-1)=AA(I1,I-1J-1)+G2/(4.0%TX*TY) DIF17180

C >>Am_.ulHQ+_vH>>A~_.~|~L+_VIDN\A5.004XQH<V . DIF17190
AACT1. I+1J-1)=AACI1,I+14-1)-G2/(4.0%TX*TY) DIF17200
AA(IT . I+1J-1)=AA(I1,I+1J4-1)-G2/(4.0*TX*TV) DIF17210

” DIF17220 .

c AA(T1,12-JK-TJ)}=AA(I1,12-JK-T1J)+62/(4.0%TVY*TZ*HA) DIF17230
AA(I1. 12-JK+IJ)=AA(T1,12-JK+1J)-G2/(4.0*TY*TZ*HA) DIF17240

C AA(TT1. 12+JK-1J)=AA(T1,124JK-1J)-G2/(4.04TY*T2Z*HA) DIF17250
AA(TY. 12+0K+TJ)=AA(11,124JK+1J)+G2/(4.00TY*TZ*HA) DIF17260 .

c zo DIF17270 :
AA(12,I-1K=1)=AA(12,1-TK-1)+G2/(4.0%TX*T2) . DIF17280 -
AA(12.1-1K-1)=AA(12,1-1K-1)+G2/(4.0%TX*TZ) o DIF17290
AA(IZ. T+IK-1)=AA(I12,I+1K-1)-G2/(4.0¢TX*TZ) . DIF17300
AA(I12. 1+1K-1)=AA(12,I+IK-1)-G2/{4.0%TX*TZ) DIF17310

. © DIF17320

[of ))nun.ndleluLvH>>AuN.~_ILXIuLv+ON\Ab.Ocd<-4Nv DIF17330
AA(I2.T1-JK+1J)=AA(12,11-JK+IJ)-G2/(4.04TV*TZ) DIF17340

¢ AA(I12.11+JK-T1J)=AA(I2, 114JK=1J)~G2/(4.0°TVeTZ) DIF17350
AA(12. T1+JK+1J)=AA(12, 11+JK+1J)+G2/(4.0¢TV*TZ) DIF17360

. DIF17370
” GO TO 2 : DIF173B0
W C DIF17390
, CCC  POINTS PARALLEL TO ¥V AXIS DIF17400
| c . DIF17410
W 98 AA(I,1) =AA(1,1)~2.0%G1/TX%*2 DIF17420
m AACT.1+1)=AA(],I+1)+G1/TX**2 D1F17430
m AA(I.1-1J)=AA(T, 1-1J)+G/Tys+2 DIF17440
i AA(].1)=AA(1,1)-2.0%G/Tys*2 DI1F17450
m AA(T.1+14)=AA(1,1+10)+G/TY**2 DIF17460 .
i AA(L,I-TK)=AA(I, 1-1K)+G/TZ**2 DIF17470 e
' N AA(I , I1)=AA(],1)-2.0*G/TZ**2 D1F17480 . .
AA(T  I+IK)=AA(] ,I+1K)+G/TZ#**2 DIF17490
” cceecc . ‘ DIF17500 -
i C >>AH.-VH>>AH.—_v¢0N\a4Xu4<v DIF17510

C >>AH.~_+_VH>>R~.~—+_v|OM\A4X94<v DIF17520

c AA(T.11413)=AA(T,1141J)=G2/ (TX*TV) DIF17530

C >>A~.~_+~L+auﬂ>>nu.u_+~L¢_V+ON\n4x;4<- | DIF17540

L1F17550

c AA(1.12)=AA(1,12)+G2/(TX*TZ*HA) DIF17560

c AA(T.12+1)=AA(T,12+1)-G2/ (TX*TZ*Hs “1F17570

c AA(1.12+1K)=AA(],12+1K)-G2/(TX*TZ*HA) 0:F 17580

C AACT . 12+1K+1)=AA(L, I2+1K+1)+G2/(TX*TZ*HA) LIF17590

DIF17600
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C AA(TI1,1)=AA(I1,1)+4G2/(TX*TY) DIF17610

c AA(IN,I+1)=AA(I1,1+41)-G2/(TX*TY) DIF17620
C AA(IN,I+1J)=AA(IT1,I+1J)-G2/(TX*TY) DIF17630
c AACTT , I+TJ+1)=AA(I1,I+1J+1)+G2/(TX*TY) ) DIF17640
cceece DIF17650
AA(TV1,I1)=AA(I1,11)-2.0%G/TXe**2 DIF17660
AA(T1, I1+1)=AA(I1 I114+1)+G/TX®*2 DIF17670
AA(TY, INV-TJ)=AA(11,11-1J)+G1/TYy*2 DIF17680
AA(IN  T1)=AALYY T1)-2.0%G1/TYes2 DIF17690
AA(IN,I1+10)=AA(TIY, I1+1J)+G1/TV**2 DIF17700
AA(TN1, 11-JK)=AA(11,I1-JK)+G/TZ**2 DIF17710
AA(IV,I1)=AA(I1,11)-2.09G/TZ**2 DIF17720
AA(TN  T1+JK)=AA(I1,11+JK)+G/TZs*2 DIF17730
cceccc ’ DIF17740
c AA(I1,12)=AA(I1,12)+G2/(TY*TZ*HA) DIF17750
C AA(I),I2+1J)=AA(I1,1241J)-G2/(TV*TZ*HA) DIF17760
c AA(I1,I2+JK)=AA(T1,12+4JK)-G2/(TY*TZ*HA) DIF17770
c AA(IV,I240K+1J)=AA(T1,124JK+1J)+G2/ (TY*TZ*HA) DIF17780
DIF17790
c AA(I2,1)=AA(12,1)+G2/(TX*TZ) DIF 17800
c AA(I2,1I+1)=AACI2,1+1)-G2/(TX*TZ) DIF17810
c AA(I2,1+IK)=AA(I2,1+41K)-G2/(TX*TZ) DIF17820
c AA(T2,I+IK+1)=AA(I2,I+IK+1)+G2/(TX*TZ) : DIF17830
DIF17840
C AA(I2,11)=AA(12,11)+G2/(TV*72) ' DIF17850
c AA(12,11+1J)=AA(12,11+1J)-G2/(TY*TZ) DIF17860
c AA(I2,11+4JK)=AA{12,11+4JK)-G2/(TVY*TZ) DIF17870
C AA(I2, IV+JK+IJ)=AA(12,114JK+1J)+G2/(TVY*T2Z) DIF17880
cceece DIF17890
AA(12,12)=AA(12,12)~2.0%G/(TX*TX*HA) DIF17900
AA(I2,12+1)=AA(12,12+1)+G/(TX*TX*HA) DIF17910
AA(I12,12-1J)=AA(12,12-13)+G/(TY*TY*HA) ‘ . DIF17920
: AA(12,12)=AA(12,12)-2.0*G/(TY*TY*HA) DIF17930
; AA(T2,12+1J)=AA(12,12+1J)+G/(TV*TY*HA) DIF17940
AA(I2,12-1K)=AA(I2,12-1K)+G1/(TZ*TZ*HA) DIF17950
AA(12,12)=AA(12,12)-2.0*G1/(TZ*TZ*HA) DIF17960
AA(T2,12+41K)=AA(I2,12+41K)+GY1/(TZ*TZ*HA) DIF17970
€003 GO TO 2 DIF17980
DIF17990
C XD DIF18000
CCC  AA(I.IV-1U-1)=AA(I,11-1J-1)+G2/(4.0*TX*TY) DIF18010
AA(T, I1-1J+1)=AA(I,11-1J+1)-G2/(4.0*TX*TY) DIF18020
cce AA(T , I141J-1)=AA(1,11+41J-1)~G2/(4.0%TX*TY) DIF18030

AA(T T141J+1)=AA(1,11+41J0+1)+G2/(4.0%TX*TY) DIF 18040 -,
. . DIF 18050
CCC  AA(I,12-1K-1)=AA(1,12-1K-1)+G2/(4.0*TX*TZ*HA) D1F18060
AA(T,12-1K+1)=AA(],12-1K+1)-G2/(4.0*TX*TZ*HA) DIF 18070
CCC  AA(1,12+1K-1)=AA(I,I2+1K-1)-G2/(A4.0*TX*TZ*HA) D1F 18080
AA(T , 12+1%+1)=aA(T1,12+41K+1)+G2/(4.0*TX*TZ*HA) ©1F18090
C vD DIF1B100
CCC  AA(I1,1-10-1)=AA(11,1-1J-1)+G2/(4.0%TX*TY) DIF18110
AACTY I1-10+1)=AA(TY,1-1041)-6G2/(4.0¢TX*TY) 23F18120
CCC AA(IN,I+IU-1V)=AA(I1,1+1J-1)-GR/(4.0%TX*TY) 0iF18130
AA(IN,I+1J+1)=AA(11,141J+1)+G2/(4.0*TX*TY) DIF18140

DIF18150




FIL

cz
ccc

ccc

ccc

E:

D

99

DIFF91 FORTRAN *

AA(T1,12-0K-TJ)=AA(11,12-JK-1J)+G2/(4.0¢TY*TZ*HA)
AA(T1,I2-0K+1J)=AA(11,12-UK+1J)-G2/(4.0¢TY*TZ4HA)
AA(T1,124JK-1J)=AA(11,12+4JK-1J)-G2/(4.0*TY*TZ*HA)
AA(T1,I2+UK+1J)=AA(T1 1240K+1J)+G2/(4.0%TV*TZ9HA)

AA(I2,1-1K-1)=AA(12,1-TK-1)+G2/(4.0*TX*TZ)
AA(T12,I1-TK+1Y=AA(12,1-1K+1)-G2/(4.0%TX*TZ)
AA(I2,1+1K-1)=AA(12,1+IK-1)-G2/(4.0%TX*TZ)
AA(I2,1+IK+1)=AA(12,1+1K+1)+G2/(4.0¢TX*TZ)

AA(T2,11-UK-TJ)=AA(I2,11-UK-1J)+G2/(4.0%TY*T2Z)
AA(12,1V-JK+1J)=AA(12,11-0K+1J)-G2/(4.0*TVY*TZ)
AA(I2, I1+JK-TJ)=AA(T2, 11+4JK-1J)-G2/(4.0*TY*TZ)
AA(T2, 11+JK+1J)=AA(T12,114+JK+1J)+G2/(4.0%TY*T2)

GO T0 2
POINTS PARALLEL TO X AXIS

AA(I,I-1)=AA(1,I-1)+G1/TXe*2

AA(T,1) =AA(1,1)-2.0*G1/TX**2

AA(I,I+1)=AA(I, I+1)+G1/TX**2

AA(I,1)=AA(I,1)-2.0%G/Ty**2

AA(I  I+1J0)=AA(I,I+1J)+G/TVYee2

AA(T, I-IK)=AA(],I-1K)+G/TZ**2

AA(I,1)=AA(1,1)-2.0°G/TZ**2 :
AA(Y  I+IK)=AA(I,I+IK)+G/TZe*2

[n]
[n]
(2]
0
(2]
(2]

aNeXaNe] o000

anonn

AA(I,I1)=AA(T,11)+G2/(TXeTY)

AA(L, I1+1)=AA(1, 11+41)-G2/(TX*TY)
AA(T,I1+1J)=AA(I,T1+1J)~G2/ (TX*TY)
AA(T, T1+10+1)=AA(T,11+10+1)+4G2/(TX*TY)

AA(1,12)=AA(T1,12)+G2/(TX*TZ*HA)
AA(I,12+1)=AA(1,12+1)-G2/(TX®TZ*HA)
AA(1,12+IK)=AA(]1,12+1K)~G2/(TX*TZ*HA)
AA(T,12+4IK+1)=AA(I,12+1K+1)+G2/(TX*TZ4HA)

AA{11,1)=AA(T1,1)+G2/(TX*TVY) N
AA(IN,I+1)=AA(11,1+1)-G2/(TX*TY)

CAA(T Y I+1J)=AA(T1,1410)~G2/(TX*TY)
AACTIT,I4+104+1)=AA(11,1+1J+1)+G2/(TX*TV)

ccccc

AA(TY F1-1)=AA(TI1,11-1)+G/TX**2
AA(IT,I1)=AA(11,11)-2.0%G/TX**2
AA(T1, 11+1)=AA(11 . 11+1)+G/TX**2
AA(IN,T1)=AA(T1,11)-2.0%G1/Tyse2
AA(IV,I1+1J)=AA(1Y  T1+1J)+G1/TY**2
AACTIY, T1-UK)=AA(I1,11-JK)+G/TZ**~
AA(TIT,T1)=AA()1,11)~-2.0%G/TZ**2
AACIT  TV4JK)}=AALT Y T 14UK)+G/TZ**2

<CCcce

C
C
C

AA(I1,12)=AA(]1,.12)+G2/(TY*TZ*HA) .
AA(I1,12+1J)=AA(11,12+1J)-G2/(TY*TZ*HA) '
AA(TI1,12+JK)=AA(11,12+JK)-G2/(TYSTZ*HA)

VM/SP CONVERSATIONAL MONITOR SYSTEM

DIF18160
DIF18170

'DIF18180

DIF18190
DIF18200
DIF18210
DIF18220
DIF 18230
DIF18240
DIF18250
DIF18260
DIF18270
DIF18280
DIF18290
DIF 18300
DIF18310
DIF18320
DIF18330
DIF 18340
DIF 18350
DIF18360
DIF18370
DIF18380
DIF183980
DIF 18400
DIF18410
DIF18420
DIF 18430
DIF18440
DIF18450
DIF 18460
DIF18470
DIF18480
DIF 18490
DIF18500
DIF18510
DIF 18520
DIF18530
DIF18540
DIF 18550
DIF18560
DIF18570
DIF18580
DIF18590
DIF18600
DIF18610
DIF1B620
DIF18630
DIF 18640
DIF18650
DIF 18660
DIF18670
DIF18680
DIF18690
DIF18700
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FILE:

ccccc

C9004
C XD

ccce
ccce

C YD
ccc
ccc

ccc
ccc

C 2D

DIFFQI FORTRAN * M/ SP noz<mnm>A~Oz>r.zozuqon

AA(TT1,124JK+TJ)=AA(T1,124JK+1J)+G2/(TY*TZ*HA)

AA(I2,1)=AA(12,1)+G2/(TX*TZ)
AA(12,1+1)=AA(12,1+41)-G2/(TX*TZ)
AA(I2,1+41K)=AA(T12,I1+1K)-G2/(TX*TZ)
AA(I2,1+IK+1)=AA(I2,1+1K+1)+G2/(TX*TZ)

AA(12,11)=AA(12,11)+G2/(TY*T2Z)
AA(I2,11+1J)=AA(12,11+41J)-G2/(TV*T2)
AA(I2,T140K)=AA(12,11+JK)-G2/(TV*T2Z)
AA(I2,11+JK+1J)=AA(TI2,11+JK+1J)+G2/(TY*TZ)

AA(12,12-1)=AA(12,12-1)+G/(TX*TX*HA)
AA(12,12)=AA(12,12)-2.0°G/(TX®TX*HA)
AA(12,12+1)=AA(12,1241)+G/(TX$TX*HA)
AA(12,12)=AA(12,12)-2.0%G/(TY*TY*HA)
AA(12,1241J0)=AA(IZ,12+41J)4G/(TYSTY®HA)
AA(12,12-1K)=AA(12,12~1K)+G1/(TZ*TZ*HA)
AA(12,12)=AA('2,12)-2.0%G1/(TZ*TZ*HA)
AA(12,I2+IK)=AA(I12,12+IK)+G1/(TZ*TZ*HA)
GO TO 2

AA(T, 11-1J-1)=AA(1,11-1J-1)+G2/(4.0%TX*TY)
AA(T, T1-1J+1)=AA(1,11-1J+1)~G2/(4.0%TX*TY)
AA(T,IV+IJ-1)=AA(T, 11410-1)-G2/(4.0%TX*TY) :
AA(T, T1+IJ+1)ZAA(T, I1+41J+1)+G2/(4.0¢TX*TY)

AA(T,12-IK~1)=AA(I,12-1K~1)+G2/(4.0%TX*TZ*HA)
AA(T,12-TK+1)=AA(I,12-1K+1)-G2/(4.0*TX*TZ*HA)
AA(T,12+1K-1)=AA(1,12+1K-1)-G2/(4.0*TX*TZ*HA)
AA(T,I24IK+1)=AA(1,12+IK+1)+G2/(4.0%TX*TZ*HA) -

AA(IN1,I-10-1)=AA(I1,1I-1J-1)+G2/(4.0*TX*TY)
AA(IT,I-1J+1)=AA(11,1~1J+1)-G2/(4.0¢TX*TY)
AA(TIY,I41J-1)=AA(I1,1+1J-1)-G2/(4.0°TX*TV)
AA(IN,I+1J+1)=AA(I1,1+1J+1)+G2/(4.0¢TX*TY)

AA(I1,12-JK-T1J)=AA(11,12-JK-1J)+G2/(4.0%TY*TZ*HA)
AA(IN,I12-JK+1J)=AA(I1,12-JK+1J)-G2/(4.0*TY*TZ*HA)
AA(TY,I2+JK-1J)=AA(11,124JK-1J)-G2/(4.0*TY*TZ*HA)
AA(TIN,I2+JK+1J)=AA(11,12+40K+14)+G2/(4.0*TY*TZ*HA)

AA(I2,I1-1K-1)=AA(12,1-1K=1)+G2/(4.0*TX*T2)
AA(TI2,1-1K+1)=AA(12,1-1K+1)-G2/(4.0*TX*TZ)
AA(12,1+41K-1)=AALTI2, . 1+1IK21)-G2/(4.04TX*T2) :
AA(12,1+1K+1)=AA(12 JT+IK+1)+G2/(4.0%TX*TZ)

AA(IZ2,11-JK-1J1=8A(12,11-JK-T1J)+G2/(4.0*TY*T2Z)
AA(T2,11-JK+1J0=AA(12,11-0K+1J)-62/14.0*TV*TZ)
AA(12,11+JK-10:=A8(12,11+JK=1J)-G2/14.0*TY*TZ)
AA(I2, 114 0K+1.02h8A(12,11+40K+1J)+G2/(2.(14TV¢TZ)

GO 70 2

SYSTEM

DIF18710
DIF18720
DIF18730
DIF18740
DIF18750
D1IF18760

DIF18770.

DIF18780
DIF18790
DIF 18800
DIF18810
DIF18820
DIF18830
DIF18840
DIF18850
DIF18860
DIF18870
DIF18880
DIF18890
DIF 18900
DIF18910
DIF18920
DIF189830
DIF18940
DIF18950
DIF18960
DIF18970
D1F18880
DIF 18980
DIF 18000
DIF19010
DIF 19020
DIF18030
DIF19040
DIF19050
DIF19060
DIF19070
DIF18080
DIF19090
DIF19100
DIF19110
DIF19120
DIF19130
DIF19140
DIF19150
DIF19160
DIF19170
DIF19180
DIF19190
DIF19200
DIF19210
DIF19220
DIF19230
DIF19240
DIF19250
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CCcC CORNER POINT DIF19260 .
C DIF19270
100 AA(I.I) =AA(1,I)-2.0*G1/TX**2 DIF19280
© AA(TL,I+1)=AA(T,T+1)+G1/TX**2 DIF18290
AA(I , 1)=AA(I,1)-2.0%G/Tve*2 DIF19300
AA(],I1+1J)=AA(1,I+1J)+G/TY**2 DIF19310
AA(T,I-IK)=AA(I I-1IK)+G/TZ%*2 DIF19320
AA(T . I)=AA(I,1)-2.0¢G/TZ**2 DIF19330
AA(T  I+IK)=AA(T ,I+1K)+G/TZ**2 DIF19340
cceceece DIF19350
C AA(I,I1)=AA(I,11)+G2/(TX*TY) DIF19360
C AA(T, 11+1)=AA(1,11+1)-G2/(TX*TY) i DIF19370
[o AA(T,I1+10)=AA(1,11+1J)~G2/(TX*TY) DIF19380
C >>A~.~_+~g+_vn>>A~.~“¢~L+_u+nn\nqx.4<v DIF19390
' DIF 19400
[o AA(I . 12)=AA(] 12)+G2/(TX*TZ*HA) DIF19410
[ AA(I, 12+1)=AA1,12+1)-G2/(TX*TZ*HA) DIF19420
o AA(I,12+1IK)=AA(I,I12+IK)~G2/(TX*TZ*HA) DIF19430 : .
o AA(T ,I2+I1K+1)=AA(T,12+1K+1)+G2/(TX*TZ*HA) DIF 19440
DIF19450
C AA(I1,1)=AA(11,1)+G2/(TX*TY) DIF19460
C AA(IN, I+1)=AA(I1,I+1)-G2/(TX*TY) DIF19470
C AACIT,1+41J)=AA(IV, I+1J)-G2/(TX*TY) DIF 19480
Cc AACI1,I+TJ+1)=AA(11,1+1U+1)+G2/(TX*TV) . . DIF19490
ccecce : DIF19500
AA(IT,11)=AA(11,11)-2.0%G/TX**2 ' DIF19510 :
AACI1, T141)=AA(I1,11+1)+G/TX**2 DIF19520
AACIN,I11)=AA(I1,11)-2.0°G1/Tve*2 DIF19530
AA(I1,11+410)=AA(T1,11+410)+G1/Tyse2 DIF19540
AA(T1,11-UK)=AA(I1,11-UK)+G/TZ**2 DIF19550 .
AA(I1,11)=AA(11,11)-2.0%G/TZ**2 DIF19560
AA(TY,T1+JK)=AA(E1,11+UK)+G/TZ**2 DIF19570
cccccc . DIF19580
o AA(I1,12)=AA(11,12)+G2/(TY*TZ*HA) DIF19590
o AA(T1,12+1J)=AA(11,12+1J0)-G2/(TY®*TZ*HA) DIF 19600
o AA(I1,12+4JK)=AA(I1,12+JK)-G2/(TY*TZ*HA) DIF19610
o AACI1,124JK+1J)=AA(T1,1240K+1J)+G2/(TY*TZ*HA) DIF19620
DIF19630
C AA(12,1)=AA(12,1)+G2/(TX*T2Z) DIF19640
C AA(I2,1+1)=AA(12,1+1)-G2/(TX*T2Z) DIF19650
C AA(I2.1+1K)=AA(T2,1+1K)-G2/7(TX*T2Z) . DIF 19660
C AA(IZ2,I+1K+1)=AA(I2,1+1K+1)+G2/(TX*TZ) DIF19670
) DIF 19680 :
C AA(12.11)=AA(12,11)+G2/(TY*TZ) DIF19690 -
C AA(I2.11+1J)=AA(12,11+1J)-G2/(TV*TZ), DIF19700 .
C AA(T2.11+JK)=AA(12,11+0R)-G2/(TVY*TZ) . DIF19710 ’
C AA(TZ2,J14UK+1J)=AA(T2 T1+JK+TJ)+G2/(TVv*TZ) DIF19720
LCceee DIF19730
AA(T12,12)=AA(12,12)-2.0*G/(TX*TX*HA} DIF19740
AA(T2,12+43)=AA(12 1241 ,-G/(TXSTX*HA? DIF19750
AA(12.12)=AA(12.12)-2.0*G/(TY*TY*HA) DIF19760
AA(I2,12+1J)=AL1 2. 1240 )+G/(TYSTVY*HA: DIF19770
AA(12,12-1K)=AA{1L . 1Z2-1K)+GI1/(TZ*TZ*HA, DIF19780 .
AA(12,12)=AA(12,12)-2.0%G1/(TZ*TZ*HA) DIF19790 .

AA(12,12+41K)=AA(12,12+1K)+G1/(TZ*TZ*HA) DIF18800
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C GO TO 2 . DIF19810
) . DI1F 19820
Cc XD DIF19830
C >>A~.udn_gu_vn>>ﬁu.~_-~g|.v+nm\aa.o.qx.q<v DIF19840
[o >>-.~_|~go_vu>>a~.~_|~L+_v|o~\ﬁa.o.qx.4<v DIF 19850
C >>~H.~_+~g|dvn>>A~.~_+~L|dv|nN\nh.o.Aqu<v. DIF19860 .
>>A~.~_+~g+_vu>>ﬂu.~.¢—g+,v+DN\Ah.O¢4x.A<V Dum.wmqa
DIF 19880
C >>A~.nN-uxu.vu>>A~.Aunnxx_v¢m~\na.c.qx.4N.I>u DIF19890
>>n~.-:~x+.vu>>am.-1_x+_v|o~\ga.c.qx.qN.I>v DIF19800
C >>A~.-¢~xv_vu>>au.~N+~x1_vION\nb.ooAXodN.I>v DIF19910
>>A~.~N+~x+_vu>>au.-¢~x+_v+nnxnn.o.4x.4N¢I>v DIF19920
C VD . . DIF19930
Cc >>ﬁu_.uumgl_vn>>au_.ulmgl_v+0N\nb.O¢AXo4<v DIF 19940
C >>n~_.muug4dvn>>ﬁu..—|~L+_vxmn\ab.o.qx.4<v DIF19950 .
[o >>A~_.~+~Ln_vu>>A—_.~+~u:_v|owxﬁb.o.4x.4<v ’ . DIF 19960
>>A~..~4~g¢dvn>>n~_.~+~g+¢v+m~\~b.004Xo4<v DIF19870
DIF19980
C >>A~_.~nngx|~guu>>nud._mvgxnugv+n~\Aa.o.4<.4N.I>v DIF199980
>>Auﬂ.-cux+~gun>>ﬁu..~m'gx+ugv|o~\Aa.o.q<.4NoI»v DIF20000
[ >>n~d.~n+gx|~gvu>>A-.-+gxuugv|oN\nb.ocd<04N.I>v DIF20010
>>~H..~n+gx+~gvu>>A~_.-¢gx+ngv+o~\Aa.c.4<.qN.I>v D1F20020
c zD : D1F20030
C >>ﬁ-.~|~x|_vu>>ﬁun.~|~x«dv+OM\An.o.4x.4N~ ’ DIF20040
>>A~M.~l—x4_uu>>nnN.H|_x+_vlnnxab.o.AXode ! DIF20050
C >>AHN.~+~X|_un>>nu“.~+uxr_v|0~\nn.o.qx.4Nv DIF20060
>>Auw.~¢~x+_vn>>ﬂun.~+~x¢_v+nuxan.004x.4Nv DIF20070
’ DIF20080
C >>A~N.~_|gx|~gvu>>ﬁuw.~_uLxlev+m~\~a.Oo4<oqNu DIF20090
>>A~n.~_|gx+~gvu>>n~n.u‘|Lx+~gvnnm\.a.o.4<.qu DIF20100
C >>n~n.~_+gxlugvn>>aum.~_+uxr~Lv|oN\ﬁb.o.4<ode : DIF20110
>>A~N.~_+Lr+~gvu>>nuw.—_+Lx+~gv+nN\nb.Ood<.dNu B DIF20120
DIF20130
GO TO 2 DIF20140
C DIF20150
ccc GENERAL POINTS DIF20160
C DIF20170
101 AA(I,I-1)=AA(1,1-1)+G1/TX**2 D1F20180
AA(I.1) =RA(1,1)-2.0*G1/TX**2 DIF20190
>>»~._+~vu>>nu.—+_~¢o_\AXo.~ DIF20200
>>n_._|~LVH>>Au.u|_Lv+c\4<.¢N PIF20210
- >>-.an>>ﬁ~._v»m.o.c\q<.ow - DIF20220 .
AA(I,T+1J)=AA(T 1+410)+G/TV"*2 D1F20230
>>A~.~|~x~n>>.u.~|~=.‘o\uNo.N DIF20240
>>n~.~Vn>>-._u|~.c.nxqw..w . . . DIF20250
>>AH._#uxvu>>._._‘_xu+o\4N.om D1F20260
cceecce DIF20270
[of >>-.u_vu>>A~.__v¢0m\~4x-4<v DI1F20280
C >>A~.~_+_vu>>ﬁ_.__;_v|9m\Aqx;4<v D1F20290
C >>A~.ud+wuvu>>.~.u_4ng_:mw\nqx.4.» DIF20300
C >>-.~_+~L+_-u>>”u.-¢_L+_-+cw\~4<;4<, DIF20310
DIF20320
C >>AH.ann>>AH.Mw,40u\~4<n4NuI>v DIF20330
C >>nu._m¢_vn>>ﬂw.uw‘_v-nwxﬁqx.quxrw D1F20340
c >>A~.H~+~xvn>>»_.-+~xv:o~\~4x.q~.1>v DIF20350
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C AA(T , 12+4IK+1)=AA(I ,12+1K+1)+G2/(TX*TZ*HA) . DIF20360
. DIF20370
C AA(IV,1)=AA(ET,1)+G2/(TX*TY) DIF20380
C AA(L Y, I+1)=AA(IV,I+1)-G2/(TX*TY) DIF20390
C AA(TIT,I+TJ)=AA(I1,1+10)~G2/(TX*TY) DIF20400
C AA(IT, I+1J0+1)=AA(11 , 1+1U+1)+G2/(TX*TY) DIF20410
cceecc DIF20420
AA(IN,IV1=-1)=AA(IT,I1-1)+G/TX**2 DIF20430
AA(IN,I1)=AA(I1,11)-2.0%G/TX**2 DIF20440
AA(T1,I1+1)=AA(I1,1141)+4G/TX**2 DIF20450
AA(IN,11-TJ0)=AA(I1,11-10)+G1/TY**2 DIF20460
AA(IN1,I1)=AA(I1,11)-2.0%G1/TY®*2 DIF20470 .
, AACT T, T14T0)=AA(TI1,IV+]0)+G1/TY**2 DIF20480 : .
AA(T 1, T1-UK)=AA(TI1,T1-UK)+G/TZ**2 DIF20490
AA(IN, T1)=AA(I1,11)-2,0%G/TZe%2 ' DIF20500
AA(IV, I140K)=AA(TI1, T1+4JK)+G/TZ%*2 DIF20510
DIF20520
Cccccece DIF20530 :
C AA(IN, 12)=AA(I1,12)+G2/(TY*TZ*HA) DIF20540 -
C- AA(TV,12+10)=AA(11,12+10)~G2/(TY*TZ*HA) DIF20550
C AA(TN1,12+JK)=AA(I1,12+4JK)-G2/(TY*TZ*HA) D1F20560
Cc AA(T 1, I24JK+1J)=AA(11,124JK+1J)+G2/(TY*TZ*HA) DIF20570
DIF20580
(of AA(12,1)=AA(12,1)+G2/(TX*TZ) - DIF20590
Cc AA(I2,I+1)sAA(12,1¢1)-G2/(TX*TZ) . . DIF20600
o AA(12,1+1K)=AA(12,1+IK)~G2/(TX*TZ) . DIF20610 .
Cc AA(I2,I+1K+1) AA(12,I+IK+1)+G2/(TX*TZ) : DIF20620 .
DIF20630
C AA(I2,11)=AA(12,11)+G2/(TY*TZ) DIF20640
[of AA(CT2,11+410)=AA(12,11410)-G2/(TY*TZ) DIF20650 '
(o AA(I2,11+JK)I=AA(T2,11+40K)-G2/(TVY*TZ) DIF20660
C AA(I12, 114JK+1J)=AA(T12,114JK+1J)+G2/(TY*TZ) DIF20670
ccccce . DIF20680
AA(12,12-1)=AA(12,12-1)+G/(TX*TX*HA) DI1F20680
AA(12,12)=AA(12,12)-2.0%G/(TX*TX*HA) DIF20700
AA(I2,12+1)=AA(12,12+41)+G/(TX*TX*HA) : DIF20710
AA(T2,12-1J)=AA(12,12-10)+G/(TY*TY*HA) DIF20720
AA(12,12)=AA(12,12)-2.0*G/(TVY*TVY*HA) DIF20730
AA(I2,12+41J0)=AA(12,12+41J)+G/(TY*TV*HA) D1F20740
AA(I2,12-1K)=AA(12,12-1K)+G1/(TZ4T2Z*HA) D1F20750
AA(12,12)=AA(12,12)-2.0%G1/(TZ*TZ*HAa) DIF20760
AA(12,12+1K)=AA(12,12+1IK)+G1/(TZ*TZ+HA) DIF20770
c GO TO 2 DIF20780 '
DIF20790 .
C XD . DIF20800
AA(T ,11-1J-1)=AA(1,11-1U51)+G2/(4.0*TX*TY) ) DIF20810 . "
AA(Y I1-1U+1)=AA(1,11-1U+1)-G2/(4.0%TX*TVY) ’ DIF20820
AA(T  I1+41J-1)=AA(1,11+410-1)-G2/(4.0%Tx*TY) DIF20830
AACT TV+1J+1)=AA(T, T1410+1)+G2/(4.0*TX*TV) D1F20840
DIF20850
AA(D  I2-1K-1)=AA(I,12-1K-1)+4G2/(4.01T»*TZ%HA) DIF20860
AA(L , I2-TK+1)=AA(I ,12-1K+1)~-G2/t4 . 0*17*T7"HA} DIF20870
AA(1512+1K=1)=AA(1,12+1K-1)-G2/(4.0*T¥*TZ*HA) DIF20880
—~ AA(1,124IK+1)=AA(]1,12+1K+1)+4G2/(4.0*TX1TZ*HA) DI1F20890
C YD D1F20900
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AACIN,I-1J-1)=AA(I1,1-1J-1)+G2/(4.0*TX*TY) DIF20910 .
AA(T1,I-TJ+1)=AA(I11,1-1J+1)-G2/(4.0¢TXTY) DIF20920 !
AA(I1,I+41J-1)=AA(I1,1+1J-1)-G2/(4.0%TX*TY) D1F20930
AA(IY, 1+T1J%1)=AA(I1,1+13+1)+G2/(4.0%TX*TY) DIF20940
DIF20950
AA(I1,12-JK-1J)=AA(11,12-JK-1J)+G2/(4.0*TY*TZ*HA) DIF20960
>>A~_.~n-gx+~gvu>>ﬁn_.um-gx+~gu-o~\Aa.o.4<.q~.z>v DIF20970
>>ﬁ~..-+gx-~gvu>>ﬁu..-+Lx-ugv-o~\Aa.o.4<.4N.1>v DIF20980°
>>-_.~N+Lx+~gvu>>ﬁu‘._~+Lx+~gv+o~\Ha.o.4<.4~.:>v DIF20990
c zD : DIF21000
AA(I2,1-IK-1)=AA(I2,I1-1K-1)+G2/(4.0°TX*TZ) DIF21010
>>ﬁ-.~|~x*_yu»>A-.~'~x+_v,n~\A>.o.qx.q~v DIF21020
AA(I2.1+IK-1)=AA(12,1+IK-1)-G2/(4.0°TX*TZ) DIF21030
AA(12.1+IK+1)=AA(12,1+1K+1)+G2/(4.0%TX*TZ) DIF21040
: DIF21050
AA(I2,11-JK-1J)=AA(12,11-JK-14)+G2/(4.0TV*TZ) DIF21060
AA(12.11-JK+1J)=AA(12,11-JK+1J)-62/(4.0%TV*TZ) DIF21070 -
AA(12,114JK-1J)=AA(12,11+JK-1J)-G2/(4.0%TV*TZ) DIF21080 .
>>A-.~_‘gx+~ggu>>A~N.~_+Lx+ugv+m~\na.o.q<.qu DIF21080 ;
DIF21100
GO TO 2 DIF21110
c DIF21120
CCC  POINTS ON THE Y AXIS DIF21130
C . DIF21140 .
C 102 AA(I,I-1)=AA(1,I-1)+2.0%G1/TX%42 DIF21150
102 AA(3,I)=AA(1,1)-2.0°G1/TXe*2 . DIF21160
AA(I,1-1J)=AA(1,1-1J)+G/TV*%2 . DIF21170
AA(I.I)=AA(1,1)-2.0°G/TY*¢2 : DIF21180
AA(T, I+1J)=AA(]1,1+41J)+G/TY**2 : DIF21190
AACT, I-IK)=AA(I,I-IK)+G/TZ**2 DI1F21200
AA(1,I)=AA(1,1)-2.0°G/T2**2 DIF21210
AA(T  J+IK)=AA(],I+IK)+G/TZ**2 DIF21220
cceecc . DIF21230
c AA(I,I1)=AA(I,11)+G2/(TX*TY) . DIF21240
c AA(T,11-1)=AA(1,11-1)-G2/(TX*TY) DIF21250
C AA(T,I1+1J)=AA(1,21+10)~G2/(TX*TY) DIF21260
C AACI,1141J-1)=AA(1,11+1J-1)+G2/(TX*TY) DIF21270
DIF21280
c AA(1,12)=AA(1,12)+G2/(TX*TZ*HA) DIF21290
C C AA(1,12-1)=AA(1,12-1)-G2/(TX*TZ*HA) DIF21300
c .>»A~.~n+~xvn>>ﬁ_.-+~xv:mm\ﬁqx.qN.z>v DIF21310
c AA(T,12+41K-1)=AA(T,12+1K=1)+G2/(TX*TZ*HA) D1F21320 .
- DIF21330 .
C AACI1,I)=AA(I1,1)+G2/(TX*TY) DI1F21340
c AACIN,I-1)=AA(11,1-1)-G2/(TX*TY) D1F21350 . :
c AA(IN,1+1J)=AA(T1,1+41J)~62/(TX*TY) ) D1F21360 -
o AA(TY,I1+41J-1)=AA(T1,I41J=-1)+G2/(TX*TV) i DI1F21370
ceeecec DIF21380
AA(I1,11-1)=AA(T1,11-1)+2.0%G/TX**2 . D1F21390
AACIN,I1)=AALLY, 11)-2.0%G/TX**2 pif21400
AA(IT,11-1J)=AA(11,11-1J)+G1/TV**2 DIF21410
AA(TV,11)=RAL11,11)-2.0%G1/TY**2 1iF21420
AA(TY,11+10)=AA(T1, 11+10)+GA/TY"#*2 LIF21430
AA(I1,11-JK)=AA(TT,11-JK)+G/TZ**2 0I1F21440

AA(IN,I1)=AA(T1,11)-2,0%G/TZ**2 DIF21450
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T AA(TY T1+40K)=AA(IT,11+4JK)+G/TZ**2 DIF21460 .
cceecec DIF21470 ° .
C AA(11,12)=AA(11,12)+G2/(TY*TZ*HA) DIF21480
C AA(TIN,12+1J)=AA(11,12+13)-G2/(TV*TZ*HA) DIF21490
C AACT1,I2+4JK)=AA(T1 I12+4JK)-G2/(TY*TZ*HA) DIF21500
C AA(IT,12+1J0+JK)=AA(I1,12+1J+JK)+G2/(TV*TZ*HA) DIF21510
DIF21520
c AA(T2,1)=AA(12,1)+G2/(TX*T12) DIF21530
C AA(12,1-1)=AA(12,1-1)-G2/(TX*TZ) DIF21540
(o AA(I2,1+1IK)=AA(T2,1+1K)-G2/(TX*TZ) : DIF21550
C AA(12,1+IK-1)=AA(12,1+IK-1)+G2/(TX*TZ) DIF21560
DIF21570
C AA{12,11)=AA(I2,11)+G2/(TY*TZ) DIF21580
(o AA(I2,11+1J)=AA(12,11+10)-G2/(TY*TZ) DIF21590
C CAA(TI2,11+40K)=AA(12,11+JK)-G2/(TVeTZ) . DIF21600
C AA(I2,I141J+JK)=AA(I2, 11+1J+JK)+G2/(TY*TZ) DIF21610
cceece DIF21620 .
AA(12,12-1)=AA(12,12-1)+2.0*G/(TX*TX*HA) DIF21630 ..
AA(12,12)=AA(12,12)-2.0°G/(TX*TX*HA) DIF21640
AA(12,12-1J)=AA(12,12-10)+G/(TY*TY*HA) DIF21650
AA(12,12)=AA(12,12)-2.0%G/(TY*TV*HA) DIF21660
AA(12,12+1J)=AA(12,12+1J)+G/(TY*TY*HA) DIF21670
AA(12,12-1K)=AA(12,12-IK)+G1/(TZ*TZ*HA) DIF21680
AA(12,12)=AA(12,12)-2.0%G1/(TZ*TZ*HA) . DIF21680
AA(I12,12+1K)=AA(12,12+1K)+G1/(TZ*TZ*HA) . DIF21700
€9007 GO TO 2 . DIF21710
. DIF21720
C XD DIF21730
AA(L,I1-TJ-1)=AA(I,11-1U-1)+4G2/(4.0*TX*TY) DIF21740
. AA(TI,11-1J-1)=AA(I1,11-1J-1)-G2/(4.0*TX*TY) . DIF239750
AA(T, I1+1J-1)=AA(I,11+1J-1)-G2/(4.0*TX*TY) DIF21760
AA(CT,I1+10-1)=AA(I,11+1J-1)+G2/(4.0¢TX*TY) - DIF21770
. DIF21780
AA(I,12-IK-1)=AA(.,12-TK=-1)+G2/(4.0*TX*TZ*HA) DIF21790 .
AA(1,12-1K~1)=AA(I,12-1K-1)-G2/(4.0*TX*TZ*HA) DIF21800
AA(T, I241IK-1)=AA(],I2+1K-1)-G2/(4.0*TX*TZ%HA) DIF21810
AA(T,I12+41K-1)=AA(1,12+1K-1)+G2/(4.0*TX*TZ*HA) DIF21820 .
C vD . DIF21830
AA(I 1, I-10--1)=AA(11,1-14-1)+G2/(4.0¢TX*TY) DIF21840
AA(IT,1-TJ-1)=AA(I1,1-10-1)+G2/(4.0%TX*TY) . DIF21850
AA(IN,I+1J-1)=AA(I1,1410-1)=G2/(4.0*TX*TY) DIF21860
. AACT1, I+1J-1)=AA(T1,1+410-1)-G2/(4.0%TXx*TY) D1F21870
DIF21880 .
. AA(11,12-JR-1J)=AA(11,12-UK-1J)+G2/(4.0*TY*TZ*HA) DIF21890 .
AA{I1,12-UK+1J)=AA(I1,12-0K+1J)-G2/(4.0*TY*TZ*HA) DIF21900
AA(IT,124JK-1J)=AA(T11,124JK-1J)-G2/(4.0%TV*TZ2*HA) DIF21910 : -
AA(TN,I12+4JK+T1J)=AA(T11,1240K+1J)+G2/148 . 0%TY*TZ*HA) ' DIF21820
C 2D : DIF21930
AA(12,1-1K-1)=AA(T2,1-1K-1)+G2/(4 ©*1x*TZ) DIF21940
AA(I2,1-1K=-1)=AA(12,1-1K-1)+G2/(.0+1»4T2Z) DIF21950
AA(12,1+1K-1)=AA(12,1+1Kk=-1)-G2/(4.0*15*TZ) DIF21960
AA(I2,1+1K-1)=AA(12,1+1K-1)-G2/(4.0*>¥*TZ) , DIF21970
. DIF21980
AA(I2,11-JK-1J)=AA(12,11-JK-1J)+G2,(4.0%TY*TZ) DIF21990

>>~HN.-1QX+~LVH>>AHN.~‘ILXW—QV|Om\ﬁb.Ooq<ode DIF22000
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DIFF91 FORTRAN ¢ . VM/SP CONVERSATIONAL MONITOR

AA(T12,1140K-1J)=AA(T12,11+JK-1J)-G2/(4.0¢TV*T2Z)
AA(TI2, I1+UK+1J)=AA(T12,11+4JK+1J)+G2/(4.0*TVY*T2Z)

WRITE(6,890) (AA(I,J),J=1,3*NOD)

WRITE(6,890)(AA(I1,J),J=1,3¢NOD)
WRITE(6,890)(AA(12,J),J=1,3*NOD)
FORMAT(9E12.4,/) -

GO T0O 2
POINTS ON THE X AXIS

AA(I,1-1)=AA(I,I-1)+G1/TX**2

AA(I,1)=AA(I,1)~-2,.0%G1/TX**2

AA(T, I+1)=AA(1,I+1)+G1/TX**2 .
AA(1,I-1J)=AA(1,1-1J)+2.0%G/TY**2
AA(1,1)=AA(1,1)-2.0*G/Tve»*2

AA(I,I-TK)=AA(I I-IK)+G/TZ**2

AA(T,I)=AA(1,1)-2.0%G/TZ**2

AA(T ,I+IK)=AA(] , I+1IK)+G/TZ**2

AA(T, T1)=AA(I,I1)+G2/(TX*TY)

AA(I 11+41)=AA(I,I1+1)-G2/(TX*TY)
AA(I,I1-1J)=AA(1,11-10)~-G2/(TX*TY)
AA(T, I1-1J41)=AA(1,11-1J+1)4G2/(TX*TV)

AA(I,12)=AA(1,12)+4G2/(TX*TZ*HA)

AA(T , 12+1)=AA(1,12+1)-G2/(TX*TZ*HA)
AA(I,12+IK)=AA(],I1241K)~-G2/(TX*TZ*HA)
AA(T ,12+41IK+1)=AA(I,12+1K+1)+G2/(TX*TZ*HA)

AA(I1,1)=AA(11,1)+G2/(TX*TY)
AA(IT,I+1)=AA(IV,I+1)-G2/(TX*TY)
AA(I1,I-1J)=AA(I1,1-1U)~G2/(TX*TY)
AA(IN,I-1J+1)=AA(I1,1-1J+1)+G2/(TX*TY)

AA(IN 11-1)=AA(T1,11-1)+G/TX**2

AA(IT T1)=AA(IY,11)-2.0%G/TX**2

AA(IN, T1+1)=AA(T1,T1+1)+G/TX**2

AACTIT 11-1J)=AA(11,11-1J)+2_0*G1/TY*42
AA(IN 11)=AA(11,11)-2.0*G1/Tv**2

AA(IV , I1-UK)=AA(I1,11-JK)+G/TZ**2
AA(IT1,I1)=AA(I1,11)-2.0%G/TZ**2
AA(I1,I1+JK)=AA(T1, 11+JK)+G/T2Z24¢*2

AA(I1,12)=AA(11,12)+G2/(TY$TZ*HA)
AA(I1,12-10)= AL11 . 12-14)-G2/(TY*TZ*HA)
AA(IN1,I12+UK)=AA(TY 12+JK)-G2/(TY*TZ*HA)
AA(IN,12+0K-100=AA(T 1, 12+JK-1J)+G2/(TY*TZ*HA)

AA(I2,1)=AA(1C.21+G2/(TX*T2Z)
AA(I2,1+1)=AA1 1L, T+1)-G2/(TX*T2)
AA(12,1+1K)=AA(12,1+41K)~G2/(TX*T2)
AA(I2,I+1K+1)=AA(12,1+41K+1)+G2/(TX*T2}

SYSTEM
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[o AA(12,11)=AA(I2,11)+G2/(TY*TZ) DIF22560 .
C AA(12,11-1J)=AA(12,11-1J)-6G2/(TY*TZ) DIF22570
C AA(12,11+4JK)=AA(I2,11+JK)-G2/(TY*TZ) DIF22580
C - AA(12,11-1U4JK)=AA(12,]1-1J+JK)+G2/(TV*TZ) DIF22590
cceeec DIF22600
AA(I2,12-1)=AA(I12,12-1)}+G/(TX*TX*HA) DIF22610
AA(12.12)=AA(12,12)-2.0%G/(TX*TX*HA) DIF22620
AA(12,12+1)=AA(12,12+1)+G/(TX*TX*HA) DIF22630
AA(12,12-1J)=AA(12,12-1J)+2.0°G/(TY*TY*HA) DIF22640
AA(12,12)=AA(12,12)-2.0*G/(TY*TY*HA) - DIF22650
AA(T12,12-1K)=AA(12,12-1K)+G1/(TZ*TZ*HA) DIF22660
AA(12,12)=AA(12,12)-2.0%G1/(TZ*TZ*HA) DIF22670
AA(12,12+41K)=AA(12,12+IK)+G1/(TZ*TZ*HA) DIF22680
Cc9008 GO TO 2 DIF22690
' DIF22700
C XD DIF22710 .
AA(I,I1-10-1)=AA{1,11-1J-1)+G2/(4.0*TX*TY) DIF22720
AA(T,I1-TJ+1)=AA(T,J11-1J+1)~G2/(4.0%TX*TY) DIF22730 :
AA(Y,I1-1J=1)=AA(I,I1-1J-1)+G2/(4.0%TX*TY) DI1F22740
AA(T  I1-TJ+1)=AA(1,11-10+1)-G2/(4.0¢TX*TY) DIF22750
DIF22760
AA(I,I12-IK-1)=AA(I,I12-1K-1)+G2/(4.0*TX*TZ*HA) DIF22770
AA(],12-IK+1)=AA(I1,12-1K+1)-G2/(4.0¢TX*TZ*HA) DIF22780 -
AA(T ,12+IK-1)=AA(I,1241K-1)-G2/(4.0¢TX*TZ*HA) ) . DIF22790
AA(T,12+TK+1)=AA{1,12+IK+1)+G2/(4.0%TX*TZ*HA) : D1F22800
C VD . : DIF22810
AACIN,I-1J-1)=AA(11,1-1J-1)+G2/(4.0%TX*TY) DIF22820
AA(IY,1-1J+1)=AA(11,1-1J+1)-G2/(4.0*TX*TY) DIF22830
AA(IT,I-1J-1)=AA(I1,I-10-1)-G2/(4.0%TX*TY) D1F22840
AA(T1,I-1J+1)=AA(I1,1-1J+41)+G2/(4.0*TX*TY) DIF22850
' DIF22860
AA(IN1,12-0K-1J)=AA(11,12-UK=-1J)+G2/(4.0*TY*TZ*HA) ) DIF22870
>>A~..uwngxnugvn>>ﬁud.-|gxtagv|mn\Aa.o.4<.qN.I>v . DIF22880
AA(TY,1240K-1J)=AA(11,124JK-1J)-G2/(4.0¢TY*TZ*HA) . DIF22880
AA(I1,124JK-1J)=AA(11,124JK-1J)+G2/(4.0*TYSTZ*HA) DIF22900
C 7D DIF22910
AA(I12,1-1K-1)=AA(12,1-1K-1)+G2/(4.0%*TX*TZ) DIF22920
AA(I2, 1-TK+1)=AA(I2,1-1K+1)-G2/(4.0*TXx*T2) DIF22930 -
AA(T12,1+1K-1)=AA(12.1+1K-1)-G2/(4.0*TX*TZ) DIF22940
AA(T2,1+IK+1)=AA(I2,1+1K+1)+G2/(4.0*TX*T2) : DIF22950
. D1F22960
AA(I2,11-UK-1J)=AA(I12,11-JK=-1J)+G2/(4.0*TY*T2Z) . DIF22970
AA(T12,11-UK-1J)=AA 12, 11-JK-1J)+G2/(4.0*TY*T2) DIF22980 :
AA(I2,11+4JK-T1JV=AA(12,11+JK=10)-G2/(4.0%TVY*T2Z) DIF22990
AA(TZ2, I1+JK-10)=AA(12, 114JK-1J)-G2/(4.0*TV*TZ) . 01F23000 .
* . DIF23010 K
c WRITE(6,891)(AA(},J).J=),3*NOD) DIF23020
< WRITE(6,B891)(AA(I1,J),4=1,3*NOD) DI1F23030
< WRITE(6,891)(AA(12,J),.0=1,3%NOD) DIF23040
Z B2! FORMAT(9E12.4, ' DIF23050
GO TO 2 DIF23060
DIF23070
. e CENTRAL POINT DIF23080 .
¢ : DIF23090
C 104 AA(I,1-1)=AA(T,1-1)+2.0°G1/TX®*2 DIF23100
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104 AA(1,1)=AA(I,1)-2.0°G1/TX**2 DIF23110
AA(I,I-10)=AA(1,1-1J)+2.0*G/TvY**2 DIF23120
AA(T,T1)=AA(),1)-2.0¢G/Tys*2 DIF23130
AA(T , I-TK)=AA(I,I-IK)+G/TZ**2 DIF23140
AA(I,T)=AA(I,1)-2.0°G/TZ2¢¢2 DIF23150
AA(I,I+IK)=AA(1 I+IK)+G/TZ**2 DIF23160

ceceece DIF23170
c AA(I,I1)=AA{I,11)+G2/(TX*TY) DIF23180
(o AA(T . I1-1)=AA(I,11-1)-G2/(TX*TVY) DIF23190
C AA(T, I1-TJ)=AA(I,11-1J)-G2/(TX*TY) DIF23200
C >>AH.H_|~g|_vn»>n~.u.umgn_v+mm\~4x-q<v DIF23210
. DIF23220
[ AA(T,12)=AA(]1,12)+G2/(TX*TZ*HA) DIF23230
c AA(T,12-1)=AA(1,12-1)~G2/(TX*TZ*HA) : DIF23240
(o AA(I,I2+IK)=AA(1,12+IK)-G2/(TX*TZ*HA) DIF23250 ’
C AA(],124IK-1)=AA(I,I2+1K-1)+G2/(TX*TZ*HA) D1F23260
D1F23270
C AA(CIN,I)=AA(I1,1)+G2/(TX*TY) DI1F23280
Cc AA(IV,I-1)=AA(I1,1-1)-G2/(TX*TY) . DIF23290
(o AA(I Y, I-1J)=AA(I1,I-10)=G2/(TX*TV) DIF23300
C AA(IN,I-TJ-1)=AA(11,1-1J-1)+G2/(TX*TV) DIF23310
ccccecce D1F23320
AA(IN,11-1)=AA(X1,11-1)+2,.0%G/TX**2 : DIF23330
AA(T1,11)=AA(I1,11)-2 0¢G/TX*%2 : DIF23340
(o AACTN,I1-1J)=AA(I1,11-10)+2,.0%G1/TY**2 . DIF23350
AA(IN1,11)=AA(11,11)-2.0%G1/Tvy**2 D1F23360
AA(T1,11-UK)=AA(I1,11-0K)+G/TZ**2 DIF23370
AA(IT,I1)=AA(I1,11)-2.0*G/TZ**2 DIF23380
AA(TIN1,114JK)=AA(T1, I1+JK)+G/TZ**2 . DI1F23390
cccccc DIF23400
(o AA(I1,12)=AA(11,12)+G2/(TY*TZ*HA) DIF23410
c AA(TY,I2-10)=AA(I1,12-1J)~G2/(TY*TZ*HA) . DIF23420
C AA(T1,J12+4JK)=AA(I1,12+JK)=G2/(TY*TZ*HA) DIF23430
(o AA(I1,124JK-1J)=AA(T1, 12+UK-1J)+G2/(TY*TZ*HA) DIF23440
© DIF23450
C AA(12,1)=AA(12,1)+G2/(TX*TZ) DIF23460
(o AA(I2,I-1)=AA(12,1-1)-G2/(TX*TZ) : DIF23470
C AA(I2,1+IK)=AA(12,1+1K)-G2/(TX*T2Z) D1F23480
o AA{12,1+4IK=-1)=AA(12,1+1K-1)+G2/(TX*TZ) D1F23490
. DIF23500
C AA(12,11)=AA(12,11)+G2/(TY*TZ) DIF23510
c AA(12,11-1J)=AA(12,11-14)-G2/(TV*TZ) : D1F23520
C AA(TI2,1140K)=AA(T2,114JK)-G2/(TY*TZ) DIF23530
C >>A~N.u.+gxu~gvn>>a_w.u‘+gx|~gv‘oN\A4<.qu DIF23540
ccececc . . D1F23550 -
AA(12,12-1)=AA(12,12-1)+2.0*G/(TX*TX*HA) ‘ D1F23560
AA(12,12)=AA(12,12)-2.0%G/(TX*TX*HA) DIF23570
AA(I2,12-1J)=AA(12.12-14)+2.0°G/iTV*TV*HA) DIF23580
AA(12,12)=AA(12,12)-2.0*G/(TY*TV HA) : DIF23590
AA(T2,12-1K)=AA{IT,12-1K)1+G1/((TIsTZ*He s D1F23600
AA(12,12)=AALT2,17)1-2.0%G1/((TZ*T2%HA . D1F23610
AA(T2,I12+1K1=AREY L 12+TK)+GI/((To*TZ*0 ¢ DI1F23620
C GO 70O 2 DIF23630
DIF23640

C Xb DIF23650




FILE:

cC vyD

.C 2D

c
ccc
o

DIFFO1 FORTRAN ¢ VM/SP CONVERSATIONAL MONITOR SYSTEM

AA(T,T1-10-1)=AA(1,11-14-1)+G2/(4.0*TX*TY)
AA(T,I1-1J~1)=AA(1,11-1J-1)~G2/(4.0*TX*TY)
AA(T  11-1U-1)=AA(I,11-1J-1)+G2/(4.0*TX*TY)
AA(T , I1-1J-1)=AA(1,11-1J-1)-G2/(4.0%TX*TV)

AA(T,12-TK-1)=AA(1,12-1K-1)+G2/(4.0%TX*TZ*HA)
AA(T,I2-IK-1)=AA(1,12-1K-1)-G2/(4.0%TX*TZ*HA)
AA(I ,12+1K-1)=AA(I,12+1K-1)-G2/(4.0%TX*TZ*HA)
AA(I ,12+1K-1)=AA(1,12+1K-1)+G2/(4.0%TX*TZ*HA)

AA(IY,I-T1J~1)=AA(I1,I-1J-1)+G2/(4.0*TX*TV)
AA(IT,I-1J-1)=AA(11,1-1J-1)+G2/(4.0°TX*TY)
AA(IN,I-1J-1)= >>Aud.~ 1J-1)-G2/{4.04TX*TY)
AACTY,I-1J-1)=AA(I1,1-1J-1)-G2/(4.0¢TX*TY)

AACI1,12-JK-TJ)=AA(11,12-JK-1J)+G2/(4.0%TV*TZ*HA)
AA(T1,12-0K-TJ)=AA(I1,12-0K~1J)-G2/(4.0°TY*TZ*HA)
- AACTIY,12+4JK-1J)=AA(T1,12+JK-1J)-G2/(4.0¢TY*TZ*HA)
AA(I1,12+JK-1J)=AA(11, -+ux 1J)+4G2/(4.0*TY*TZ%HA)

AA(I2,I-IK-1)=AA(12,1-1K~1)+G2/(4.0%TX*TZ)
AA(I2,I-IK-1)=AA(12,1-1K-1)+G2/(4.0%TX*TZ)
AA(I2,I+IK-1)=AA(12,1+IK=1)-G2/(4.0*TX*TZ)
AA(I2, I+1IK-1)=AA(12,1+IK-1)-G2/(4.0*TX*T2)

AA(I12,I1-JK- ugv AA(12,11-UK-1J)+G2/(4.0%TV*T2)
AA(I2,11-JK-1J)=AA(12,11-JK=-1J)+G2/(4.0*TY*T2)
AACI2,11+JK-1J)=AA(12,11+JK-1J)-G2/(4.0*TY*T2)
AA(I2,11+JK-1J)=AA(I12, 11+JK-1J)-G2/(4.0*TY*T2Z)
GO TO 2

GENERAL POINT (B.L)

105 AA(T,I1-1)=AA(1,1-1)+4G11/TX**2

anooon

anao anoonn

AA(I,1)=AA(1,1)-2.0°G11/TX**2

AA(T , I+1)=AA(I,1+1)+G11/TX**2
AA(T,1-10)=AA(]1,1-1U)+G/TY**2

AA(I ,I)=AA(]1,1)-2.0*G/Tys*2

LAA(T  I41J)=AA(L , I+1J)+G/TYe*2

IR1=1SIGN(1,1K)

AA(T, I-(1-IR1)*ABS(IK))=AA(I,I-(1-IR1)*ABS(IK))+GA/(TZ*+*2)
AA(T ,I+IRT1*ABS(IK))=AA(1,I+IRV*ABS(1IK))-2.0*GA/(TZ**2)
AACT T+ (1+IR1)*ABS(IK))=AA(1,I+(1+1R1)*ABS(1K))+GA/(TZ**2)

AA(T,11)=AA(I,11)+G22/(TX*TY)

AA(T , T141)=AA(1,11+41)-G22/(TX*TY)

AACT , T1+1J)=AA(1,11+410)-G22/(TX*TY)
AA(T  T1+1J+1)=AA(1 , T1+1J+1)+G22/(TX*TV)

AA(TIV,I)=AA(11,1)46G22/(TX*TY)

AA(T YV, I+1)=AA(I1,1+1)-G22/(TX*TY)

AA(T Y, I4T10)=A4(11,1+]1J)-G22/(TX*TY)
AA(IN,1410+41)=AA(T1, 141041)+G22/(TX*1H)

e -

DIF23660
DIF23670
DIF23680
DIF23690
DIF23700
DIF23710
DIF23720
DIF23730
DIF23740
DIF23750
DIF23760
DIF23770
DIF23780
DIF23790
D1F23800
DIF23810
DIF23820
DIF23830
DIF23840
DIF23850
DIF23860
DIF23870
DIF23880
DIF23690
DIF23900
DIF23910
D1F23920
DIF23930
DIF23940
DIF23950

DIF23960 -

DIF23970
DIF23980
DIF23990
DIF24000
DIF24010
DIF24020
DIF24030
DIF24040
DIF24050
DIF24060
DIF24070
DI1F24080
DIF24090
DIF24100
DIF24110
DIF24120
DIF24130
DIF24140
DIF24150
DIF24160
DIF24170
DIF24180
DIF24180
DIF24200

PAGE 00044
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¢ XD : DIF24210 -
AA(I,11-1J0-1)=AA().11-1J-1)+G2/(4.0*TX*TY) DIF24220
AA(T, T1-T1J+1)=AA(T,11-1J+1)-G2/(4.0%TX*TY) DIF24230
AA(T , T141J-1)=AA(I, 11+1J-1)-G2/(4.0*TX*TY) DIF24240
AA(T  T1+1J+1)=AA(T, 11+10+1)+G2/(4.0%TX*TY) DIF24250
DIF24260
C vD D1F24270
AA(I1,1-10-1)=AA(I1,I~14-1)+G2/(4.04TX*TY) DIF24280
AACIN . I-10+1)=AA(T1,1-1J+1)~G2/(4.0*TX*TY) DIF24290
AA(IY, T410-1)=AA(I1,1410-1)~G2/(4.0¢TX*TY) DIF24300
AACTY, I1+1041)=AA(T1,T+1J+41)4G2/(4.0*TX*TY) DIF24310
DIF24320
AA(I1,T1-1)=AA(I1,11-1)+G/TX*e2 DIF24330
AA(I1,11)=AA(I1,11)-2.0%G/TX**2 . ) DI1F24340
AACT), T1+1)=AA(T1,11+1)+G/TX%e2 DI1F24350
AA(IT,11-TJ)=AA(1Y,I1-1J)+G11/TV#¢2 DIF24360
AA(I1,I11)=AA(I1,11)-2.0%G11/Ty#*2 DI1F24370 . )
AA(IN . I1+1J)=AA(I1, 11+19)+G11/Tyee2 DIF24380 o
c IR2=ISIGN(1,JK) DIF24390
C >>A~_.u_l:lumnvo>mmn.:cun>>am_.m.IA_lmmwvobmma.._xvv+nh\:.NcoNv DIF24400
c AA(11,11+IR2%ABS(JK))=AA(I1,11+IR2*ABS(JK))~2.0%G4/(T2%*2) DIF24410
c AA(T1,I1+(1+IR2)%ABS(JK))=AA(I1,11+(1+IR2)*ABS(JK))+Ga/(TZ**2) DIF24420
. DI1F24430
c CALL SCHE(NA,IM,JM,NOD,ITEST,NP) ) DIF24440
DO 61 I1=1,13 . ) D1F24450
NPA(11)=ABS(NP(11)) D] F24460
IF(NP(I1).EQ.C) GO TO 61 DIF24470
IF(NP(I1).NE.O) GO TO 62 DIF24480
62 AA(12,NPA(II1)+2¢NOD)=AA(I2,NP{I1)+2%NOD)+(NP(II)/NPA(II1))*R(I1) DIF24490
61 CONTINUE DI1F24500
. DIF24510
GO TO 2 . : DIF24520
c > DIF24530
CCC  POINTS ON THE Y AXIS (B.L) DI1F24540 .
c DIF24550 ,
C 106 AA(I,I-1)=AA(I, 1-1)+2.0%G11/TX**2 ) DIF24560
106 AA(I,I)=AA(I,1)-2.0%G11/TX®*2 DIF24570
AA(T,T-1J)=AA(1,I1-1J)+G/TV**2 : DIF24580
AA(I,I1)=AA(1.1)-2.0%G/Tvy*s2 DIF24590
AA(T,I+41J)=AA(T, 1+1J)+G/Ty**2 D1F24600
c IR1=ISIGN(1, 1K) DIF24610
c AA(I,I-(1-TR1)%ABS(IK))=AA(1,I-(1-1IR1)*ABS(IK))+GA/(TZ%*2) D1F24620 .
. c AA(T,I+IR1*ABS(IK))=AA(1 I+IR1%ABS{IK))-2.0%G4/(TZ**2) DIF24630
. C AA(T,I+(1+IR1)*ABS(IK))=AA(I I+(1+IR1)*ABS(IK))+GA4/(TZ*+2) D1F24640 : : . .
D1F24650 ° - .
o AA(T,11)=AA(1 ,11)+G22/(TX*TV) - DIF24660
C AA(I,11-1)=AA(1,11-1)-G22/(TX*TY) D1F24670
c AA(T,11+10)=AA(1,1141J)~G22/(TX*TY) 01F24680
c AA(T , IV+10-11=AA(T,11+10-1)+G22/(TX*TV) ['1F24690
. ['iF24700
C AA(TINT,1)=AA(]11,1)+G22/(TX*TY) DIF24710
C AA(IN, I-1)=AA(]11,1-1)-G22/(TX*TVY) 11F24720
c AA(T, T+10)=AA(T11,1+41J)-G227 (TX*TY) D1F24730
c AA(TY, I+10-1)=AA(11, I+14-1)+G22/(TX*TY) DIF 24740

DIF247S50
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C XD DIF24760 .
AA(T,I1-1J-1)=AA(1,11-1J-1)+G2/(4.0%TX*TY) DIF24770
AA(I,IN1-TJ-1)=AA(]I,11-1J-1)-G2/(4.0°TX*TY) DIF24780
AACT, I1+1J-1)=AA(1,11+1J-1)-G2/(4.0*TX*TY) DIF24790
AA(T,IN1+10-1)=AA(1,11+10-1)+G2/(4.0°TX*TY) DI1F24800

. DIF24810

C YD D1F24820
AA(I1,1-10-1)=AA(11,1-1J-1)+G2/(4.0%TX*TV) DIF24830
AA(IN,I-T1J-1)=AA(11,1-1J-1)+G2/(4.0%TX*TY) DIF24B40
AA(TY,I+1J0-1)=AA(I1,1+1J-1)-G2/(4.0%TX*TY) DIF24850
AA(I1,I+1J-1)=AA(I1,1+41J-1)-G2/(4.0%TX*TY) DIF24860

D1F24870
AA(T1,I1-1)=AA(11,11-1)+2 0*G/TX**2 DIF24880
AA(T1,I1)=AA(I1,11)-2.0%G/TX**2 ) DI1F24890
AA(T1,11-1J)=AA(I1,11-1J)+G11/Tye*2 DIF24900
AA{I1,11)=AA(I1,11)-2.0%G11/Tvy**2 DIF24910
AA(T 1, T1+41J)=AACTI1,11+410)+G11/TVY**2 DIF24920

c IR2=ISIGN(1,JK) : DIF24930 : -

c AACI1,I1-(1-IR2)%ABS(JK))=AA(11,11-(1-1IR2)*ABS(JK))+G4/(TZ**2) DIF249840

C AA(I1,11+IR2*ABS(JK))=AA(I1,11+4IR2*ABS(JK))-2.0%GA/(TZ**2) DIF24950

C AA(I1, 114 (1+IR2)*ABS(JK))=AA(I1,11+(1+IR2)*ABS(JK))+GA/(TZ**2) DIF24960

DIF24970

C CALL SCHE(NA,IM,JM,NOD,ITEST,NP) D1F24980
PO 63 11=1,13 : DIF24990
NPA(11)=ABS(NP(II)) : DIF25000
IF(NP(II1).EQ.0) GO TO 63 ! DIF25010
IF(NP(I1).NE.O) GO TO 64 DIF25020

64 AA(I2,NPA(II)+2*NOD)=AA(I2,NP(11)+2%NOD)+(NP(II)/NPA(II))*R(II) D1F25030
63 CONTINUE DIF25040
DIF25050 .
GO T0 2 , DIF25060 :

C DIF25070

cce POINTS ON THE X AXIS (B.L) . DIF25080

C DIF25090

107 AA(I,I-1)=AA(1,1-1)+G11/TX**2 . DIF25100
AA(I,1)=AA(1,1)-2,0%G11/TX**2 DIF25110
AA(T , J+1)=AA(1,I+1)+G11/TX**2 - DIF25120
AA(I , I-13)=AA(1,1-10)+2 0%G/TV*¢2 DIF25130
AA(T ,1)=AA(1,1)-2.0%G/Ty*e2 . DIF25140

C IR1=ISIGN(1, 1K) DIF25150

C AA(I, I-(1-IR1)*ABS(IK))=AA(I,I-(1-1R1)*ABS(IK))+G4/(TZ**2) . DIF25160

C AA(I,I+IR1%ABS(IK))=AA(I,I1+IR1*ABS(1K))~2.0*G4a/(TZ2**2) DIF25170

c AA(I, X+ (1+IR1)*ABS{IK))=AA(I I+(1+IR1)*ABS(1K))+GA/(TZ**2) DIF25180 ! ’

DIF25190 .

C AA(I,T1)=AA(1.11)+G22/(TX*TY) DIF25200 . .

C AACT,T141)=AA(] , 1141)-G22/(TX*TY) . DIF25210 '

C AA(T, 11-10)=AA(] , 11-1J)-G22/(TX*TV} DIF25220

L AA(I, I1-1J+1)=AA(1,11-1U+1)+G22/(1%*TY) D1F25230

DIF25240

o AA(T1,1)=AA(11,.1)+G22/(TX*TY) DI1F25250

C AA(IT,I+1)=AA(11,1+41)-G22/(TX*TV) DIF25260

c AA(I T, I-T1J)=AA(I1,1-1J)-G22/(T>*" "\ DIF25270

C AACTIN,I-T1J+1)=AA(I1,I-0JJ+1)4G22/iTr*TY) - DIF25280

DIF 25290 )

C XD DI1F25300




FILE:

aoonon [}

(o]

C

YD

66

65

ccc

C
C

laNaNalal OO, OoOONn

cr

108
108

XD

DIFF9) FORTRAN * M/ SP noz<mzw>4w02>r.zozmﬂom SYSTEM

AA(T, I1-1J-1)=AA(1,11-1J-1)+G2/(4.0%TX*TY)
AA(T,I1-TJ+1)=AA(1,11-14+1)-G2/(4.0*TX*TY)
AA(T,I1-1J-1)=AA(1,11-1J-1)+G2/(4.0*TX*TY)
AA(T,I1-TU+1)=AA(I,11-1J+1)-G2/(4.0*TX*TY)

AA(IT,I-1J-1)=AA(11,I-10-1)+G2/(4.0%TX*TV)
AA(IY,I-1J0+1)=AA{11, 1-1J041)-G2/(4.0%TX*TY)
AA(T1,1-1J-1)=AA(11,I-10-1)-G2/(4.0*TX*TY)
AACTY,I-1J+1)=AA(11,1-10+1)+G2/(4.0*TX*TY)

AACTI1,I1-1)=AA(I1, I1-1)+G/TX**2
AA(I1,11)=AA(I1,11)-2.0%G/TX**2
AA(TIV,1141)=AA(11,11+41)+G/TX**2

AA(TT, I1=-1J)=AA(TY,11-1J)+2.0°G11/Tye*+*2
AA(TI1,11)=AA(I1,11)-2.0%G11/TYy**2

IR2=ISIGN(1,JK)
AA(I1,11-(1-1R2)*ABS(JK))=AA(I1,11-(1-TIR2)*ABS(JK))+Ga/(TZ**2)
AA{I1,11+IR2*ABS(JK))=AA(I1,11+IR2*ABS(JK))-2.0°GA/(TZ**2)
>>n~d.~_+~d+mev->WMangvn>>m-.H.+A.+~2Nvo>wmavaV+QA\AAN.¢MV

CALL SCHE(NA,IM,JM,NOD,ITEST,NP)
DO 65 I1=1,13
NPA(I1)=ABS(NP(I1))
IF(NP(I1).EQ.0) GO TO 65
IF(NP(1I).NE.O) GO TO 66
AA(I2,NPA(I11)+2%NOD)=AA{I12 NP(I1)+2*NOD)+(NP(II)/NPA(11))*R(II)
CONTINUE

GO TO 2
CENTRAL POINT (B.L)

AA(I ,I-1)=AA(I,1-1)+2.0%G11/TX%*2
AA(1,1)=AA(1,1)-2.0*G11/TX**2

AA(I, 1-1J)=AA(1,1-1U)+2.0%G/TY**2
AA(1,1)=AA(1,1)-2.0%G/Tv**2

IR1=ISIGN(1,IK)

AA(I . I-(1-IR1)*ABS(IK))=AA(I,I-(1-1IR1)*ABS(IK))+G4/(TZ*+2)
AA(I,I+IR1*ABS(IK))=AA(I1,I+IR1*ABS(1K))-2.0%G4/(TZ**2)
AA(I,I+(1+IR1V)*ABS(IK))=AA(I,I+(1+]JR1)*ABS(IK))+G4A/(TZ++2)

AA(T,I11)=AA(1,11)+G22/(TX*TY)
AA(I,11-1)=AA(],11-1)-G22/(TX*TY)
AA(I,11-1J)=AA(1,11-1J)~G22/(TX*TY)
AA(],11-1J0-1)=AA(],11-1J-1)+G22/(TX*TY)

AA(T1,1)=AA(11 . 1)+G22/(TX*TY)

AA(T1,1-1)=£AC1,1-1)-G22/(TX*TV)
AA(TIY , 1-10)=28(11,1-14)~G22/(TX*TV)
AA(IN,1-10-11=AA(11,1-10-1)+G22/(T>*TV)

AA(T,11-1J-1)=AA(1,11-1J-1)+G2/(4.0*TX*TY)
AA(L, I1-1J-1)=AA(1,11-1J-1)-G2/(4.0%TX*TY)

DIF25310
DIF25320
DIF25330
DIF25340
DIF25350
DIF25360
DIF25370
DIF25380
DIF25390
DIF25400
DIF25410
DIF25420
DIF25430
DIF25440
DIF25450
DIF25460
DIF25470
DIF25480
DIF25490
DIF25500
DIF28510
DIF25520
DIF25530
DIF25540
DIF25550
DIF25560
DIF25570
DIF25580
DIF25590
DIF25600
DIF25610
DIF25620
DIF25630
DIF25640
DIF25650
DIF25660
DIF25670
DIF25680
DIF25690
DIF25700
DIF25710
DIF25720
DIF25730
DIF25740
DIF25750
DIF25760
DIF25770
DIF25780
DIF25790
DIF25800
DIF25810
DIF25820
DIF25830
DIF25840
DIF25850
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AA(T,11-T1J-1)=AA(1,11-1J-1)+G2/(4.0¢TX*TY) DIF25860 - :
! AACT,I1-T1J-1)=AA(I,11-10-1)-G2/(4.0°TX*TY) : D1F25870
| ) . DIF25880
C vD DIF25890
AA(I1,1-T1J-1)=AA(I1,1-1J-1)+G2/{4.0*TX*TY) DIF25900
>>ﬁ~_.Hnngu_vn>>n~d.-~Ln_v+on\na.o.4x.q<v DIF25910
>>A~_._-_gndvu>>au_.nsngl.vuouan.ooqx.q<v. DIF25920
AACIT,1-1J-1)=AA(I1,1-10-1)=G2/(4.0*TX*TY) DIF25930
DIF25940
AA(IN,I1-1)=AA(11,11-1)+2,0°G/TX**2 DIF25950
AA(IN1,I11)=AA(I1,11)-2.0%G/TX**2 DIF25960
C AA(IN,11-1J)=AA(I1,11-1J)+2.0°G11/TY**2 DIF25970
AACIV,I1)=AA(I1,11)-2.0%G11/TY**2 DIF25980
C IR2=T1SIGN(1,JK) X D1F25990 .
C >>A~d.-.lAdlunmvc>mmﬁngvu>>au_.u_ua_nurnv.>mmagxuv+oa\A4N..mV DIF26000
C >>A~_.~d+~mn.>mwnngvn>>au_._.¢~m~.>mmﬁngvun.o.ma\AAN..nu DIF26010
C >>A~..ud+A_+uz~vo>mmﬁvavu>>nud.udoﬁ_+_xnu.>mwangv+na\~4N.¢mV D1F26020
- DIF26030 :
C CALL SCHE(NA,IM,JM,NOD,ITEST,NP) DIF26040
DO 67 I1=1,13 DIF26050
NPA(11)=ABS(NP(11)) D1F26060
IF(NP(11).EQ.0) GO TO 67 DIF26070
IF(NP(I1).NE.O) GO TO 68 X DIF26080
68 >>A~w.zv>ﬁu~u+~¢zocvu>>aun.zvﬁmuvonozoov+azvnu~v\zv>ﬂnuvvozﬁuuv DIF26090
67 CONTINUE. . DIF26100
DIF26110
GO TO 2 DIF26120
[of DIF26130
cce CORNER POINT (B.L) DIF26140
C DIF26150
109 AA(TI,I)=AA(I,1)-2.0%G11/TX**2 DIF26160
AA(I,I+1)=AA(I,1+1)4G11/TX**2 DIF26170
AA(I,I)=AA(I,1)-2.0*G/TY**2 ’ DIF26180
AA(1,1+1J)=AA(I,1+1J)+G/TY®*2 DIF26190
o IR1=ISIGN(1,IK) o DIF26200
C >>~_.~|A_nun_v.>mma~xvvu>>am.~|ﬁ_nuz_V.>mma~xvv+na\aa~..nv DIF26210
C >>AH._+~z_.>mwaaxvyu>>g~._+~m_o>mmAHxvvun.c.na\ndNuowu DIF26220
C >>A_.~+A_+Hn.v.>mw~_xvvu>>-.u+a_+_n_v.>mmauxvv+oa\~qN..nV DIF26230
DIF26240
C AA(I,I1)=AA(1,11)+G22/(TX*TY) DIF26250
C AA(T,11+1)=AA(T,11+1)-G22/(TX*TY) DIF26260
C AA(T . 11+410)=AA(1,I141J)-G22/(TX*TY) DIF26270
s AA(T,T1+1J+1)=AA(1,11+10+1)+G22/(TX*TY) - D1F26280 !
° DIF26290 .
C AA(TI1,1)=AA(T1,1)+G22/ (TX$TY) DIF26300 .
C AA(T1,1+1)=AA(11,1+1)-G22/(TX*TY) : DIF26310 '
¢ AA(T1 J+IJ0)=AA(IY I410}-G22/(TX*TY) DIF26320
o AA(IN , T+T1J+1)=AA(T11 . 1+1041)+G22/(Tx*1v) D1F26330
' DIF26340
[SAY] ' DIF26350
C AA{1.11-10-11=4A(1,11-10-1)+G2/(4.0"1>*TV) DIF26360
. AA(T,11=T1J+1 122401 11-14+1)=-G2/(4. 0 ir°TV) D1F26370
L AA(T ,11+1J-1)=2A(1.11+41J-1)-62/ (4. U TX*TV) D1F26380 .
>>AH.~_+~L+_vn>>nm.H.+~L+_v+ow\ﬁa.c.qx.q<v DIF26390
DIF26400

Mg s
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AA(IN, I-TJ-1)=AA( 1,1-1J-1)+G2/(4.0*TX*TY)
AA(TIT, I-TJ+1)=AA(I1,1-1J+1)-G2/(4.0*TX*TY)
AACTN, I+410-1 :AA(I1,1+10-1)~G2/(4.0*TX*TY)
AA(IN 141041 )=AA(T1,1+1J+1)+G2/(4.0*TX*TY)

AA(IN,11)=AA(I1,11)-2.0%G/TXe*2
AACTT , T1+1)=AA(T1,1141)+G/TX*%2
AA(I1,I1)=AA(11,11)-2.0%G11/Ty*s2
AA(IY  I1+IJ)=AA(IV,I141J)+G11/TY**2
IR2=1SIGN(1,JK)
AA(IN,I1-(:-IR2)*ABS(JK))=AA(I1,11-(1-1IR2)*ABS(JK))+G4/(TZ**2)
AA(T1,11+1IR2¢ABS(JK))=AA(I1,11+IR2*ABS(JK))-2.0%G4/(TZ**2)
AA(T1, 11+ (1+IR2)*ABS(JK))=AA(I1,11+(1+IR2)*ABS(JUK))+G4/(TZ**2)

CALL SCHE(NA,IM UM NOD,ITEST, NP)
DO 69 11=1,13
NPA(11)=ABS(NP(II))
IF(NP(II).EQ.0) GO TO 69
IF(NP(II).NE.O) GO TO 70

70 AA(I2,NPA(II)+2%NOD)=AA(I2,NP(II)+2¢NOD)+(NP(I1)/NPA(I1))*R(II)
69 CONTINUE

c

GO 70 2

POINTS PARALLEL TO X AXIS (B.L)

110 AA(I,I-1)sAA(I,1-1)+G11/TXe*2

XD

YD

AA(I I)=AA(Y,1)-2.0*G11/TX**2

AA(T,I+1)=AA(1,1+1)+G11/TXs*2

AA(I,I)=AA(I,1)~2.0¢G/Ty®»2

AA(T,1+41U)=AA(I,1+1J)+G/TVY**2

IR1=ISIGN(1,1IK) '
AA(T,I-(1-TR1)*ABS(IK))=AA(I,I-(1-IR1)*ABS(IK))+GA/(TZ**2)
AA(I,1+IR1*ABS(IK))=AA(I ,I+IR1*ABS(IK))-2.0%G4/(TZz**2)
AA(T,I+(1+IR1)*ABS(IK))=AA(1,I+(1+IR1)*ABS(IK))+G4/(TZ*+2)

AA(I,11)=AA(I.11)+G22/(TX*TY)
AA(T,1141)=AA(],11+1)=-G22/(TX*TV)

AA(I J1+10)=AA(1.1¥410)-G22/(TX*TVY)
CAACT L, 11+41J+43)=AA(1, 11410+ 1)+G22/(TX*TY)

AA(I1,I)=AA(11,1)+G22/(TX*TY)
AA(IN,I+1)=AA(I1 1+1)-G22/(TX*TY)
AA(IN,I+10)=AAL1 1, 1+10)-G22/(TX*TY)
AA(T T, I+10+1)=AA(1YV, 1410+ 1)+4G22/(TX*TV)

AA(T,I1-1J-1)=RA(1,11-1J-1)+62/(4.04TX*TY)
AA(T,I1-1J410=AA(1,11-1J41)-G2/(4. 0" 1X*TY)
AA(T, T1410-10=A(1.11+14=-1)-G2/(4. .07 " ¥*TV}
AACT TN+ 0302 L0 J1+1J+1)+G2/ (4. 10 2Ty

AA(IN ,I-1U-1)=AA(11,1-1J-1)+G2/(4.0*TX*TY)

VM/SP noz<mzw>ﬁwoz>r MONITOR SYSTEM

DIF26410
DIF26420
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DIF26830
DIF26840
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DIF26940
DIF26950
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C AA(I1, I-TJ+1)=AA(CI1,I-1J+1)-G2/(4.0%TX*TY) DIF26960
: AA(IN,I+10-1) -AA(T1,1+41U-1)-G2/(A4.0*TX*TY) DIF26970
AACTY I+1J+1)=AA(I1,1+41041)+G2/(4.0*TX*TY) ~ DIF26980
. DIF26990
AA(IN, I1-1)=AA(I1,I11-1)+G/TX**2 DIF27000
AA(I1,11)=AA(11,11)-2.0¢G/TX**2 DIF27010
AA(TY,I1+1)=AA(T1,11+1)+G/TX**2 .DIF27020
AA(I1,I1)=AA(I1,11)-2.0°Gi1/Tyss2 DIF27030
AA(TT,I1410)=AA(T1,11+1J)+G11/TY*e2 DIF27040
C IR2=1SIGN(,JK) DIF27050
c AA(TI1,11-(1~IR2)®ABS(JK))=AA(I1,11-(1-IR2)*ABS(JK))+GA4/(TZ%+2) DIF27060
c AA(TI1,11+4IR2¢ABS(JK))=AA(I1,11+IR2%ABS(JK))-2.0%G4/(TZ*%2) DIF27070
C AA(T1, I1+(1+IR2)*ABS(JK))=AA(I 1,11+ (1+4IR2)*ABS(JK))+GA/(TZ**2) DIF27080
D1F27090
C CALL SCHE(NA,IM,JM,NOD,ITEST,NP) : . DIF27100
DO 71 11=1,13 DIF27110
NPA(II)=ABS(NP(II)) DIF27120 )
IF(NP(II).EQ.0) GO YO 71 DIF27130 s
IF(NP(I1).NE.O) GO TO 72 DIF27140
72 AA(T2,NPA(TII)+2*NOD)=AA(I12,NP(I1)+2%NOD)+(NP(II)/NPA{11))*R(11I) DIF27150
71 CONTINUE DIF27160
DIF27170
GO TO 2 DIF27180
c . DIF27190
cce POINTS PARALLEL TO VY AXIS ) ) DIF27200
o , DIF27210
111 AA(I,1)=AA(1,1)-2.0%G11/TX**2 DI1F27220
AA(T,I+1)=AA(T,1+1)+G11/TXe*2 . DIF27230
AA(I,I-1J)=AA(1.1-1J)+G/TY**2 DIF27240
AA(I,I)=AA(I,1)-2.0°G/Tyse2 D1F27250
© AA(I,1+41J)=AA(1,1+41J)+G/TY"*+2 DIF27260
C IR1=1SIGN(1,IK) ) . DIF27270
c AA(T,I-(1~IR1)*ABS(IK))=AA(I,I-(1-1R1)*ABS(IK))+G4/(TZ**2) DIF27280
o AA(I,I+IRV*ABS(IK))=AA(I,I+IR1®ABS(IK))-2.0°G4a/(TZ**2) : D1F27280 .
c AA(I I+ (1+IRV)*ABS(IK))=AA(I,I+(1+IR1)*ABS(1K))+G4/(TZ**2) DIF27300
DIF27310
C AA(I,11)=AA(1,11)+G22/({TX*TY) D1F27320
c AA(I,I141)=AA(I,1141)-G22/(TX*TY) . DIF27330
c AA(T,I1+1J0)=AA(T,11+1J)-G22/(TX*TY) DIF27340
o AA(T  T1410+1)=AA(] , 11+1J+1)+4G22/(TX*TV} DIF27350
DIF27360
c AA(IY,I)=AA(I1,1)+G22/(TX*TY) DIF27370 .
. c AA(TY, I+1)=AA(11,141)-G22/(TX*TY) DIF27380 '
. C AA(T1 , I+410)=AA(11,141J)~G22/(TX*TY) D1F27390 .
C AACIN , I+1U+1)=AA(I1 I+1J+1)4G22/(TX*TV) D1F27400
. DIF27410 -,
C XD * o DIF27420 :
[ AA(I,11-1J0-1)=AA(1,11-1J-1)4G2/(4.0+Tx*+1Vv) D1F27430
AA(T, T1-TU+1)=AA(I,11-1J+1)-G2/(4.0%T>21v) DIF27440
C AACT  11+10-1)=AA(T,11+410-1)-G2/(4 {1* > 1V} DIF27450
AA(T , T141J+1)=AA(L, T1+41041)4G2/( 2.+ ~*Ty) DIF27460
DI1F27470
C YD . DIF27480
C AA(TN,1-TU-1)=AA(I1,1-1J-1)+G2/(4.0%iX*1V) DIF27490
AA(IY,I-1U+1)=AA(I1,1-1J+1)-G2/(4.0*TX*TY) DIF27500
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AA(TIN,I+1J0-1)=RA(I1,1+41J~1)-G2/(4.0¢TX*TY)
AACIN  T+1J41)=AA(T11,T+1J+1)+G2/(4.0*TX*TY)

AA(T1,11)=AA(I1,11)-2.0%G/TX**2
AA(TY,T1+1)=AA(T1,1141)+4G/TXe*2

AA(TY, T1-1J)=AA(11,11-1J)+G11/TVe*2
AA(IN,11)=AA(I1,11)-2.08G11/TV**2

AA(TY, I1+IJ)=AA(T1,T1410)+G11/Tyese2

IR2=1SIGN(1,JK)
AA(I1,11-(1-IR2)*ABS(JK))=AA(T11,11-(1-IR2)*ABS{JK))+GAa/(TZ**2)
AA(I1,11+IR2%ABS(.'K))=AA(I1,11+IR2*ABS(JK))-2.0%Ga/(TZ**2)
AA(IY, T1+(1+IR2)*aBS(JK))=AA(I1,11+(1+IR2)*ABS(JK))+G4/(TZ**2)

CALL SCHE(NA,IM,JM,NOD,ITEST,NP)

DO 73 11=1,13

NPA(11)=ABS(NP(II))

IF(NP(11).<Q.0) GO TO 73"

IF(NP(II).NE.O) GO TO 74
AA{I2,NPA(II)+2*NOD)=AA(I2,NP(II)+2*NOD)+(NP(II)/NPA(11))*R(II)
CONTINUE

GO TO 2
POINTS PARALLEL TO X AXIS ON THE Y AXIS

AA(T,I-1)=AA(I,I-1)+2.0%G11/TX**2 :
AA(TI,1)=AA(1,1)-2.0%G11/TX**2

AA(1,1)=AA(1,1)-2.0°G/Tyss2

AA(T,I+1J)=AA(I, I+1J)+G/TV**2

IR1=1ISIGN(1,IK)
AA(T,I-(1-IR1)*ABS(IK))=AA(I,1-(1-IR1)*ABS(1IK))+G4/(TZ**2)
AA(1,1+IR1*ABS(IK))=AA(I,I+IR1*ABS(IK))-2.0%G4/(T2**2)

AA(I  I+(1+IR1)*ABS(IK))=AA(1,1+4(1+IR1)%ABS(IK))+GA/(TZ**2) .

AA(I,11)=AA(I,11)+G22/(TX*TY)
AA(T,I1-1)=AA(1,11-1)-G22/(TX*TY)
AA(LI,IN+1J)=AA(],11+10)~-G22/(TX*TY)
AA(T ,I1+41J-1)=AA(T, I1+1J~1)+G22/(TX*TY)

AA(11,1)=AA(I1,1)+G22/(TX*TY)
AA(TI1,1-1)=AA(11,1-1)~-G22/(TX*TY)
AA(IT,1+410)=AA(11,1+10)-G22/(TX*TY)
AA(TIY,I+410-1)=AA(1), 1+1J-1)+4G22/(TX*TY)

AA(T,I11-10-1)=AA(I,11-14-1)+G2/(4.0%*TX*TY)
AA(T,11-10+1)=AA(1,11-1J+1)-G2/(4.0%TX*TY)
AA(T,T1+1U-1)=AA(T1,11+1U-1)-G2/(4.0*TX*TV)
AA(T  11+410-1)=AA(T,11+1J~-1)+G2/(4.0*TX*TY)

AA(I1,1-10-1)=AA(11,1-10-1)+G2/(4.0*TX*TY)
AA(IN,I-1J+1)=AA(TI1,1-10+1)-G2/(4.0*TX*TY)
AA(IN,I+410-1)=AA(11,1+10-1)-G2/(4.0*TX*TY)
AA(T,T410-1)=AA(11,1+1J-1)-G2/(4.0%TX*TY)

DIF27510
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DIF27550
DIF27560
DIF27570
DIF27580
DIF27590
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DIF27610
DIF27620
DIF27630
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DIF27650
DIF27660
DIF27670
DIF27680
DIF27690
DIF27700
DIF27710
DIF27720
DIF27730
DIF27740
DI1F27750
DIF27760

-DIF27770

DIF27780
DIF27790
DIF27800
DIF27810
DIF27820
DIF27830
DIF27840
DIF27850
DIF27860
DIF27870
DIF27880
DIF27890
DIF27900
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DIF2B060 .
AA(TY,T1-1)=AA(I1,11-1)42 0*G/TX**2 DIF28070
: AA(T11,11)=AA(I1,11)-2.0%G/TX$%%2 DIF28080
: AA(T1,11)=AA(I1,11)-2.0%G11/TV**2 D1F28090
: AA(TY, I1+410)=AA(I1,I1+10)+G11/Tyse2 DIF28100
: c IR2=ISIGN(1,JK) DIF28110
o AA(IN,T1-(1-IR2)*ABS(JK))=AA(11,11-(1-IR2)*ABS(JK))+G4/(TZ*%2) D1F28120
c AA(I1,11+IR2%ABS(JK))=AA(11,11+IR2%ABS(JK))-2.0%GA/(TZ**2) DIF28130
C AA(IV,I1+(1+IR2)%*2BS(JK))=AA(TI1,11+(1+IR2)*ABS(JK))+G4/(TZ**2) DIF28140
DIF28150 .
c CALL SCHE(NA *M,JM,NOD,ITEST,NP) D1F28160 .
i DO 75 11=1,153 DIF28B170
‘ NPA(I1)=ABS(NP(11)) DIF28180
! IF(NP(1]1).EQ.0) GO TO 75 DIF28190
i 1F(NP(11).4E.0) GO TO 76 D1F28200
; " 76 AA(T2,NPA(II)+2*NOD)=AA(12, zvnmuv+~.zoov+ﬁzvanuv\zn>a_uvv.mﬁ-v DIF28210 .
: 75 CONTINUE DIF28220 .
i DIF28230 ‘ :
. GO TO 2 DIF28240
! C DIF28250
; CCC  POINTS PARALLEL TO Y AXIS ON THE X AXIS DIF28260
: c DIF28270
i 113 AA(I,1)=AA(1,1)-2.0*G11/TX**2 DIF28280
AA(I,I+1)=AA(I,I+1)+G11/TX**2 . DIF28290
AA(I,1-1J)=AA(1,1-1J)+2.0¢G/TV*s2 . DIF28300
AA(I,1)=AA(]1,1)-2.0%G/Tvee2 . . DIF28310 . ,
c IR1=ISIGN(1,IK) - DIF28320
c AA(I,T-(1-JR1)*ABS(IK))=AA(I,I-(1-IR1)*ABS(IK))+GA/(TZ**2) DIF28330
c AA(I,I+IR1*ABS(IK))=AA(I,I+IR1*%ABS(IK))-2.0%G4/(T2**2) DI1F28340
c AA(I, T+{(1+IR1)*ABS(IK))=AA(I I+ (1+IRV)*ABS(IK))+G4/(TZ2**2) DIF28350
DIF2B360
c AA(T , I1)=AA(1,11)+G22/(TX*TY) DIF28370
c AA(T  EF1+1)=AA(1,11+1)-G22/(TX*TY) . DIF28380
c AA(I,T11-1J)=AA(I,11-1J)~G22/(TX*TY) . D1F28390
o AACT , T1-1J+1)=AA(I,11-1J+1)+G22/(TX*TY) DIF28400
_ DIF28410
; C AA(I1,I)=AA(I1,1)+G22/(TX*TY) DIF28420
; c AA(I1,I+1)=AA(11,1+1)-G22/(TX*TY) ) DIF28430
H c AA(I1,1-1J)=AA(11,1-1J)-G22/(TX*TY) . DIF2B440
i c AA(TI 1, I-T4+1)=AA(I1,1-1J+1)+G22/(TX*TY) : DIF28450
. DIF28460
C XD . DIF2B470 .
€ AACT,IV-10-1)=AA(1,11-1J-1)+62/(4.0*TX*TVY) D1F28480 '
AA(I,11-1J+1)=AA(I,11-1J+1)-G2/(4.0*TX*TV) ' D1F28490 .
C AACT, T1+41J-1)=AA(T,11+41J-1)-G2/(4.0%TX*TV) DIF28500
AACT  T1-1J+1)=AA(1,11-19+41)-G2/(4.0*TX*TY) DIF28510 K
: ' DIF28520
C vD DIF28530
o AA(T Y, I-10-1)=AA(11,1-1J-1)+G2/14.0%TX*TY) DIF28540
AA(IN,I-1J+1)=AA(11,1-1J+1)-G2/14 . 0*TX*TV) D1F28550
o AACTY,I+10-1)=AA(11,1+10-1)-G2/14.0%TX*TY) DIF28560
AA(IN, I-Tu+1)=AA(I1. 1-1J+1)+GZ/12 0*TX*TY) DIF28570
- DIF28580
AA(I1,11)=AA(11,11)-2.0%G/TX**2 DIF28590
AA(T,I141)=AA(I1,11+1)+G/TX**2 : DIF28600
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K (o8 AA(IY,I1-10)=AA(I1,11-10)+2.0*G11/TV**2 DIF28610
AA(IYV,I1)=AA(I1,11)-2.0%G11/Tvye*2 DIF28620
C IR2=ISIGN(1,JK) DIF2B630
c >>~__.u_u..-unnv.>mmanguu>»ﬂ__.Hduﬁ_|~zuv.>mmnngv+oa\ﬁq~..~v DIF28640
C >>A~..__o~x~.>mmﬁnggu>>ﬁu_.H.+_z~.>mmAvavun.o.oa\ﬁqN..nv DIF28650
o >>A~_._~+A_+~znv.>mmﬂngvu>>Au_.__+A_+~nnv.>mmALxVv+oa\~4~..~v DIF28660
DIF28670
C CALL SCHE(NA,IM,JM,NOD,ITEST,NP) DIF28680
DO 77 11=1,13 DI1F2869D
NPA(I1)=ABS(NP(II)) DIF28700
IF(NP(11).EQ.0) GO TO 77 DIF28710
IF(NP(II).NE.O) GO TO 78 D1F28720
; 78 >>AH~.2v>ﬁu~v+~.zoovu>>a-.zvﬂm_v¢~.zocv+nzvau~v\zv>ﬁ-vv.nﬂmnv DIF28730
: : 77 CONTINUE DIF28740
; . ’ DIF28750
: GO TO 2 DIF28760
: 114 AA(I,I-TK)=AA(I,I-IK)+G/TZe**2 DIF28770
AA(1,1)=AA(1,1)-2.8G/TZ**2 DIF28780 s
AA (T, I+IK)=AA(I ,I+IK)+G/TZ**2 DIF28790
DIF28800
. AACIYV,I)=AA(I,1)+G3/(TXeTY) DIF28B810
: AA(IN,I+1)=AA 11,141)-G3/(TX*TY) DIF28820
AA(I1, I+1J)=AA(I1,1+10)-G3/(TX*TY) DIF28830
AACIY,I+1J+1)=AA(11,1+1J+1)+G3/(TX*TV) : DIF28840
: DIF28850
AA(IV,I1)=rA(I1,11)-2.¢G1/TY*e2 . DIF28860
AA(IT,I1+1J)=AA(I1,11+1J0)+G1/TY**2 DIF28870
AA(TIN,T1-UK)=AA(IY, I1-JK)+G/TZ**2 DIF28880
AA(IT,I1)=AA(I1,11)-2.2G/T2**2 . . DIF28890
AA(T1,11+JK)=AA(I1,11+4JK)+G/TZ*¢2 DIF28900
DI1F28910
GO TO 2 DIF28920 ’
115 AA(I,I-IK)=AA(1l ,I-IK)+G/TZ**2 . DIF28930
AA(1,1)=AA(1,1)-2.%G/TZ2%s2 D1F28940
! AA(I,I+1K)=AA(] ,I+IK)+G/TZ**2 DIF28950
i DIF28960
AA(IN,I)=AA(I1,1)+G3/(TX*TY) : DI1F28970
AA(T Y, I+1)=AA(IY, I+1)-GI/(TX*TY) D1F28980
AA(IN,1+1J)=AA(T1,1+1J)~G3/(TX*TY) D1F28990
AA{I1,1+1J+1)=AA(T11,1+1J+1)+G3/(TX*TY) DI1F29000
; i DIF29010
{ AA(TN,11-1J)=AA(I1, 11-1J)+G1/TV**2 DIF29020 .
AA(IV,T1)=AA(TI1,11)-2.%G1/Ty**2 DI1F29030 ,
AA(TN, T14T1J)=AA(TIT,11+10)+G1/TV**2 DIF29040 .
AA(IN, IV-UK)=AA(T1, T1~JK)+G/TZ%+2 D1F29050
AA(TT,T1)=AA(I1,11)-2,%G/TZ**2 . - D1F29060 -
AACTY , T140K)=AA(T1 T11+4JK)+G/T2%*2 D1F29070
D1F29080
GO TO 2 - DI1F29090
116 AA(T.1-1%)=AA{I ,I-TIK)+G/TZ**2 DIF29100
AA(T.1)=AA(],1)-2.%G/TZ»*2 DIF29110
. AA(T . I1+1n)=AA(],I+IK)+G/TZ**2 D1F29120
4 DIF29130
AA(I1,I1)=AA(11,1)+G3/(TX*TY) DIF29140
AACT1,1+41)=AA(11,141)-G3/(TX*TY) DIF29150
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AA(I1,1-TJ)=AA(I1,1-1J)-G3/(TX*TY)
AA(TIY,1-10+1)=AA(I1,1-1J+1)+G3/(TX*TY)

AA(TIT I1-TJ)=AA(I1,11-10)+2.%G1/TYes2
AA(I1,I1)=AA(I1,11)~2.%G1/TY**2
AA(T1,I11-1K)=AA(I1,I1-1IK)+G/TZ**2
AA(I1,11)=AA(I1,I1)~2.%G/TZ%+2
AA(TT, IV+IK)=SAA(IV T1+1K)+G/TZ**2
GO TO 2
AA(1,1-1)=AA(1,1-1)+G1/TX**2
AA(I,1)=AA(1,1)-2.¢G1/TX®*2
AA(T,1+1)=AA(]I, I+1)+G1/TX**2
AA(I,I-IK)=AA(I,1-IK)+G/T2**2
AA(TI ,1)=AA(],1)-2.9G/TZ+*2
AA(T,1+1K)=AA(]I,I+IK)+G/TZ2¢*2

AA(I 11)=AA(I,I1)+533/(TX*TY)

AA(T , T1+1)=AA(1,11+41)=G3/(TX*TY)

AA(T, I1+1J)=A" (I,11+1J)-G3/(TX*TVY)
AA(L, I1+41J+1)=AA(E, I1+1U+1)+G3/(TX*TY)

AA(IN I1-JK)=AA(TI1,I11-UK)+G/TZ**2
AA(IT I1)=PA(I1,11)~-2.%G/TZ¢**2
AA(IN, T1+JK)=AA(TIV, I1+JK)+G/TZ**2

GO T0 2

AA(I, 1-1)=AA(I , 1-1)+2, 2G1/TX**2
AA(T . 1)=AA(I,1)-2.2G1/TXe42
AA(I.I-1K)=AA(]1,1-IK)+G/TZ**2
AA(1.1)=AA(I,1)-2.%G/TZe*2
AA(1,I+IK)=AA(I,I+IK)+G/TZ**2

AA(T  11)=AA(I,I11)+G3/(TX*TY)

AA(T  T1-1)=AA(1,I11-1)-G3/(TX*TYV) .
AA(T,11+41J)=AA(],11+410)-G3/(TX*TY)

AA(L  I1+1J-1)=AA(T,I141JY-1)+G3/(TX*TY)

AA(TN  T1-JK)=AA(IV,I1-JK)+G/TZ**2
AA(I1,T1)=AA(11,11)-2,.¢G/TZ**2

TAA(TY  T14JK)=AA(L Y, T1+JK)+G/TZ**2

GO TO 2

AA(IN, I)=AA(11,1)+G3/7(TX*TY)
AA(T1,I+1)=AA(I11,1+1)-G3/(TX*TY)

AA(T YT, I+10)=AA(I1, T+1J)=GI/(TX*TYV)
AACT , I4TJ+1)=AA(TV,I+190+1)+4G3/(Tx*TvV)

AACTY, TV=T0)=AA(IY , I1-1J)+GH/TY*
AALTT T1)=AA(11,11)-2.%G1/TY**2
AA(TY, T4 11 =AA(I  T1+]1J)+GY/TY-

GO TO 2
AA(I1,1)=AAL11,1)+G3/(TX*TY)
AA(IN , I+1)=AA(I1,1+1)-G3/(TX*TVY)

VM/SP CONVERSATIONAL MONITOR SYSTEM

DIF29160
DIF28170
D1F29180
DIF28190
DIF28200
DIF29210
DIF29220
DIF29230
DIF29240
DIF29250
DIF29260
DIF29270
DIF29280
DIF28280
DIF29300
DIF29310
DIF29320
DIF29330
DIF29340
DIF29350
DIF28360
DIF28370
D1F29380
DIF29390
DIF29400
DIF29410
D1F29420
DIF29430
DIF29440
D1F29450
DIF29460
DIF29470
DIF29480
DIF29490
DIF29500
DIF29510
DIF29520
DIF29530
DIF29540
DIF29550
DIF29560
DIF29570
D1F29580
DIF29590
DIF29600
DIF29610
DIF29620
DIF29630
DIF29640
DI1F29650
DIF29660
DIF29670
D1F29680
DIF29680
DIF29700
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FILE:

121

122

123

124

125

DIFF91 FORTRAN * VM/SP CONVERSATIONAL MONITOR

>>A~d.Hlmguu>>n~..ulugvunw\AAXu4<v
>>-_.u|~g+_vn>>nx..~IHL+_u+mw\A4x.4<v

AA(I1,11-TJ)=AA(I1,11-1J)+2.¢G1/TV*s2
AA(11,11)=AA(I1,11)-2.9G1/Tye*2

GO TO 2 ,
AA(I.I-1)=AA(I, I-1)+G1/TX**2
AA(T.1)=AA(1,1)-2.%G1/TX#s2
AA(I,T+1)=AA(1,1+1)+G1/TXse2

AA(I,T11)=AA(1,11)+G3/(TX*TY)
AA(T,11+41)=AA(1,11+1)=G3/(TX*TY)

AA(T . 11+1J)=AA(1,11+41J)-G3/(TX*TY)
AACT.11+1J41)=AA(I I1+41J+1)+G3/(TX*TY)

GO 70 2 .
AA(T,1)=AA(1,1)-2.%G1/TXs*2
AA(I,I-1)=AA(1,1-1)+2.*G1/TX**2

AA(I,T1)=AA(1,11)+G3/(TX*TY)
AA(I,11~1)=AA(I,I1-1)~-G3/(TX*TY)
AA(T,T1+1J)=AA(]1 . X1+1J)-G3/(TX*TY)
AA(L,11+410-1)=2A(1,11+1J-1)+G3/(TX*TY)

GO 70 2 ’
AA(I,1)=AA(1,1)-2.%G1/TXe*2
AA(T . I+1)sAA(I,1+41)+G1/TX*¢2

AA(1,I1)=AA(1,11)-33/(TX*TY)

AA(T T1+1)=AA(I I11+1)-G3/(TX*TY)
AA(I.I11+10)=A(1,1V+1J)~G3/(TX*TY)
>>nu.~_+~g+_vu>>au.u_+~L+_v+0m\ﬁdx»d<v .

GO TO 2

AA(IN,1)=AA(11,1)+G3/(TX*TY)
AA(T1,I+1)=AA(T1,1+1)-G3/(TX*TV) .
AACTY,I+1J)=AA(11,1+10)~G3/(TX*TY)
AA(T1,1+1J+1)=AA(I1 T+1J+1)+G3/(TX*TY)

AA(I1,11)=AA(1Y,11)-2.*G1/TV**2
AA(T1,I1+1J)=AA(1Y, T1+1J)+G1/TV**2

GO TO 2
AA(I,1)=AA(1,1)-2.%G1/TX**2
AA(T, I+1)=AA(T 1+1)4G1/TX**2
AA(I,I-1K)=AA(T I-1K)+G/TZ**2
AA(Y,1)=AA(1.1)-2.%G/TZ**2
AA(], I+IK)=AA(] [ 1+1K)+G/TZ**2

AA(T . I1)=AALT . 11)+G3/(TX*TV)

AA(T, 1141228411 1141)=G3/ (TX*TY)

AA(T . T1+1J)1=AALT, T1+1J)-G3/ (TX*Ty
>>RH.ud¢HL4_~u>>A~.~_+HL+_v+nw\AAXad<v

SYSTEM

DIF29710
D1F29720
DIF29730
DIF29740
DIF29750
DIF29760
DIF29770
DIF29780
DIF29790
DIF29800
DIF29810
DIF29820
DIF29830
DIF29840
DIF29850
DIF29860
DIF29870
DIF298B0

DIF29B90
DIF29900
DIF29910
DIF29920
DIF29930
DIF29940
DIF29950
DIF29960
DIF29970
DIF29980
DIF29990
DIF30000
DIF30010
DIF30020
DIF30030
D1F30040
DIF30050
DIF30060
DIF30070
DIF30080
DIF30090
DIF30100
DIF30110
DIF30120
DIF30130
DIF30140
D1F30150
DIF30160
D1F30170
DIF30180
DIF30190
D1F30200
DIF30210
DIF30220
DIF30230
DIF30240
DIF30250
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FILE:

2

DIFF91 FORTRAN ¢

AA(I1,11-JK)=AA(I1,11-UK)+G/TZ**2
AA(TI1,11)=AA(11,11)-2.*G/TZ**2
AA(IN,114JK)=AA(T1,11+JK)+G/T2*2

GO TO 2
CONTINUE
RETURN
END

vm/spP C

Oz<mmw>qubz>r.102~40n SYSTEM

DIF30260
DIF30270
DIF30280
DIF30280
DIF30300
DIF30310
DIF30320
DIF30330
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