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AN INITIAL INVESTIGATION INTO METHODS OF COMPUTING TRANSONIC

AERODYNAMIC SENSITIVITY COEFICIENTS

I. Introduction

This report covers approximately the period from July

1990 thru December 1990. During this reporting period, work

has continued on studies necessary to develop the "quasi-

analytical" sensitivity method for three dimensional

transonic flow about wings. In addition, initial numerical

investigations have been carried out and some very

preliminary results obtained.

II. Personnel

The individuals associated with this project during the

present reporting period have been Dr. Leland A.

Principal Investigator, and Hesham Elbanna,

Research Assistant. Mr. Elbanna has been

supported by the project during this period.

Carlson,

Graduate

partially

III. Research Proqress

The efforts during the past six months and the current

status of the project are summarized by a report prepared by

Mr. Elbanna and contained herein as Appendix I. (Note that

Appendix I contains subappendices A thru D.) As can be seen

from this appendix, the primary effort has been the

continued development of the three-dimensional quasi-

analytical sensitivity analysis and the ancillary driver

programs needed to carry out the studies and perform

comparisons. Currently, the code is essentially contained

in one unified package which includes the following:

(a) A three dimensional transonic wing analysis program

(ZEBRA) ,
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(b) A quasi-analytical portion which determines the

matrix elements in the quasi-analytical equations,

(c) A method for computing the sensitivity coefficients
from the resulting quasi-analytical equations,

(d) A package to determine for comparison purposes

sensitivity coefficients via the finite difference approach,

and,

(e) A graphics package.

The total program currently consists of about ten

thousand FORTRANstatements, although it is hoped that this

can be shortened significantly as the research progresses.

Further, in the portion which determines the matrix

elements, a major portion of the code from a time standpoint

is for each grid only run once to determine symbolic logic
that indicates where the non-zero elements are in the

matrix. Once this portion is executed, a typical run

requires 2-3 min for the transonic analysis, about i0 min
for the quasi-analytical setup and solution (relatively

independent of the number of design variables), about 2-3
minutes for a finite difference sensitivity analysis for

each design variable, plus the time associated with

graphical output. These times are all for the IBM 3090 at
the TAMU Computer Services Center.

Thus, at this point the quasi-analytical approach and

the finite difference approach each require about the same

amount of computer time if only two design variables are

considered. However, as the number of design variables is

increased and as the quasi-analytical method is made more

efficient, it is anticipated that the latter approach will

be faster and more efficient.

One of the advances made during the last six months has

been the investigation of various solvers for the

sensitivity equations. As a result, the present scheme now

uses an iterative conjugate gradient method and the

generalized minimum residual algorithm (GEMRES). These
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approaches appear to be very efficient and for the present

test case only require a total memory for the entire code of

40 Mb. (Note that in the Appendix I, it is stated that the

memory requirements are 90Mb. The larger value was

initially used to ensure adequate allocation. However, it
has since been determined that 40Mb at the most is actually

needed.)

As indicated in Appendix I, some very preliminary
results have been obtained with both the finite difference

approach and the quasi-analytical method. However, as can

be seen by looking at the results, the current quasi-

analytical results are in error. Since this appendix was

prepared, an error has been discovered in the coding for the

determination of the quasi-analytical matrix elements

associated with the wing boundary conditions and the wake.

Consequently, the various MACSYMA codes are being re-run in

order to generate the "correct" FORTRAN code. However, this

is a lengthy process; and new results will probably not be

available for this report.

In any event, it is believed that steady progress is

being made and that useful results will be obtained soon.

IV. Project Status

During this period, additional funds were awarded to

the Grant to cover the period 1 June 1990 thru 31 December

1990; and a renewal proposal to cover another twelve months

was submitted. Subsequently, the faciliate interfacing with

the renewal, the present period was extended thru February

28th 1991. It is anticipated that the renewal funds will be

available March i, 1991.
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V. Future Efforts

During the next six months, work will continue on

developing the quasi-analtyical approach. In addition to

debugging the program etc. and obtaining correct answers,

empahsis will be placed on making the quasi-analytical

method more efficient with respect to both CPU time and

storage requirements. Further, work will be initiated to

handle additional design variables, to extend the method to

transonic and supersonic freestreams, and to generalize the

gemoetry specification. Also, after appropriate discussions

with personal at NASA Langley Research Center, consideration

will be given to developing the quasi-analytical approach

for a three-dimensional small perturbation potential code,

which would be supplied by NASA Langley. The latter effort

would allow comparison with the sensitivity results obtained

using a full potential code.

VI. Technical Monitor

The technical monitor for this project is Dr. E. Carson

Yates, Jr., Interdisciplinary Research Office, NASA Langley,

Research Center.
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DETERMINATION OF AERODYNAMIC SENSITIVITY DERIVATIVES

BASED ON THE FULL POTENTIAL EQUATION
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Nomenclature

Boundary condition term A.VOFI(j, k)

Metric functions AJI(j), .4J2(j)

Metric functions A1K(k), A2A'(k)
Pressure coefficient

Chord function

Circulation CIR(j)
Wing upper surface boundary term

Wing lower surface boundary term

Metric function DXII(i)

I-location of leading edge

I-location of trailing edge
Jacobian Xz

K-location of plane above wing

K-location of plane below wing

Local Mach number M_.j.k

Cutoff Mach number 0.94 > Me < 1.0
Freestream Mach number

Freestream pressure, nondimensionalized by
Stagnation pressure

Freestream velocity, nondimensionalized by V"

Retarded density coefficient RIP(j, k) = P_+l/2,y,k

Retarded density coefficient RIM(j, k) = Pi-1/2,j,_

Retarded density coefficient RJP(j, k) --_ Pi,j+l/2,k

Retarded density coefficient RJ(j, k) = Pi,j-1/_J,

Retarded density coefficient RKP(j, k) = Pi,j,k+l/_

Retarded density coefficient RK(j, k) = fii,j,k-1/2
Modified retarded density coefficient for wing upper surface

Modified retarded density coefficient for wing lower surface

Modified retarded density coefficient for wake upper surface
Modified retarded density coefficient for wake lower surface

Contravariant velocity components in computational plane
Physical grid system

Computational coordinates aligned with wing
Leading edge function

Vector of design variables

Density, nondimensionalized by po

Freestream density, nondimensionalized by p0

Stagnation density
Retarded density coefficient

First order backward difference operator
Angle of attack

Ratio of specific heats

Switching function cr = 1 - t_

Reduced potential function

Full potential function

[2-d(-,.÷ 1)]Po



Introduction

In this progress report, work carried out during the period from July 1990 to December 1990 will

be outlined. In addition, various overall steps and equations related to the three-dimensional sensitivity

project will be listed herein for future reference. At this stage, it is helpful to distinguish two main phases
that characterize the three-dimensional analysis/sensitivity project. Phase one of this research 1'_ was con-

cerned with modi_'ing the analysis (ZEBRA) program to suit the sensitivity study, developing FORTRAN

subroutines to calculate sensitivity derivatives using the finite-difference method, and, developing MAC-

SYMA/FORTRAN algorithms to calculate the sensitivity coefficients using the quasianalytical method.

These tasks were finalized by an assembly procedure that aimed at combining the above mentioned sub-
routines into one FORTRAN program. The main advantages of having a single FORTRAN program to

carry out various anMysis/sensitivity case studies are the minimization of disk read/write operations and
the ability to debug/test/append any future additions to the entire project with ease, comparability, and

speed. The second phase of the project will be concerned with debugging operations, addition of design

variables, increasing solver efficiency, and carrying out a variety of case studies. The sections covered in this

report are as follows,

• Symbolic Differentiation of the Full Potential Residual Expression.

• Structure of the Analysis/Sensitivity FORTRAN Code.

• Linear Solvers for the Sensitivity Equation.

• Primary Results and Debugging Operations.

• Future Work.

• Further Theoretical Aspects.

It is to be noted that the following sections include the effort up to the current state of work progress, this

state being at the junction between the first phase and the second phase of the analysis/sensitivity project.

Symbolic Differentiation of the Full Potential Residual Expression

Following the line of formulation adopted in the two-dimensional sensitivity study, the quasianalytical

method applied to the three-dimensional full potential equation yields the sensitivity equation,

OR,..flk ] (O¢ii.ij,kk) (OR,,_._'_ (1)

The residual expression of the full potential equation in conservative form (in the computational plane

and using a shearing transformation) is written in terms of backward differences as,

pU 8v(-P-_-)_,j+_lZ,k + zt---j--J,,.,.k._t_R, __ = 8x (-y-),-xi24,_ -,- (2)

The density is replaced by the retarded density coefficien'_ in order to maintain stability in regions of

supersonic flow. Therefore, Eq.(2) is written as,

_U - _V _W
R,,,,_ : L,:(-T),+_/_.:,_ + _r(T-),,i+_/:,_ + az(-V-),,,,_+_/_ (3)

}U _. .,SU }V ZV ,SW ,aw= [(T),. ,/_,,,,,- tT),-,/=,.J.,,] + [(-y),,,+,/_,,, - (T),,,-,/=,,d + [(-y),,,,,,+,/_ - (-)-M,,_-,/=] (4)



In ZEBRA, Eq.(4) is coded as follows,

R,,j,_ = (FIP- FIM) + (FJP - FJM) + (FKP- FKM) + .4NOFI (5)

=[RIP UL.:/:. _-RI.%I U,_x/2 , _'-[RJP V, /.:/: _-RJ V,i_t/2 _!+[RKP _V, j _+x/2-RK _V _.__ /2_-ANOFI

where

(6)

-A33M R1K DP_ fir, k = KUP, ILE < i < ITE
ANOFI(i,j,k) = .433PR1KU DPLO, k = KLOH/, ILE <_ i< ITE

A33M R2KW CIR, k = KUP, ITE < i (7)

-.4333/" R2KP CIR, k = KLOW, /"TE < i

is the term that includes wing and wake boundary conditions. Note that the Jacobian is incorporated into the

transformation coefficients of the contravariant velocity components. Next, the retarded density coefficients
are given by,

RIP(i,j, k) = (1 -v,,t/2,;.k)p,+lt2,j._ + v,+tl2,;,ipi-tt2,j.k (s)

= O',+i/2.i,k(P,--I/2,j,k -- P*-l/2,;,k) + P,-t/2,j.k (9)

RJP(i,j, k) = 15(Z_,i,_+ Zi,j÷l,k) (10)

Rx?(i. j, k) = 1_(Aj,k + Zw,k+t) (11)

where

_(v*x + v¢_ + w*z)l _ (12)
"_, _ _ t,],/C

"i,j,_ : _iR[1 , _a_(l i_l]tjik' 0)] (13)

Notice that the retarded density coefficient RIP(i, j, k) is evaluated only at the midsegment point

i + 1/2, j, k while the values at i, j + 1/2, k and i, j, k + 1/2 [RJP(i, j, k) and RKP(i j, k)] are obtained by

averages of the surrounding points. The Mach number is obtained from the following relation,

po _ (_)_ = (i+ .v_;,_)_ (14)
Pz,2,k

and therefore,

2
M2 _ , 1-_ _ 1)" - 7----_[P";'_

where p,,;,k is nondimensionalized by P0. From Eq.(15) into Eq.(13),

0, M,,:,k < 1_"tij,k : 1 -- (-,-1)M,/2 J'[i,j,k > i
:-_ i

p_j_ --

and therefore,

(15)

(16)

0,Vi+l/2'l'k = 1 -
M,,j,_ < 1

('r- t)M,/2
C(p;;_+p,-_?.)/21:-'- t' M,.j.k > i (iT)
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Crz+l/2,l,k -_- i -- V:_l12,2,k :- 1, M,,:,_ < 1(_-i)M:/2
[(P,.i_-'P .... j_)/2!"-_-t ' M,,j,k > 1

The contravariant velocity components are given by,

c= (x_ + x_)_x _ x_y

(t8)

(t9)

V = X_'#x + '_v (20)

W -- _z (21)

In order to improve the convergence of the analysis routine, the full potential is split into separate

perturbation and freestream components as follows,

_,,j,_ = ¢,,._._ - Xq_Co,(a) + Zq_Sin(_) (22)

Differentiating Eq.(22) with respect to X,Y,Z respectively,

(*x L : _=(c_x), j _+x,q,¢co,(¢,) (23)

(_rL : .,=( _r },._._ ÷ X _q,,: C o_(¢, ) (24)

where

(4#z), y'.=(¢z),.j.;,+2;,q_Szrt(cx)

('_x ), : _=D X t [(i)(e,+t.j._, -¢,.;._,)

(25)

(26)

(¢_z )i.j._,----_AIA'(k )(dP, j._,-eb_.j _,_t )+ A2K(k )(oi j a-:-c_, 7 _,)-r A1K(k )( O,+t i._,-_i+i _ _,_.. )÷ A2K(k )( 4_,.: i _,_..-ck,.._ _ _)!/2

(28)
Note that a shearing transformation is used to transform the physical grid system (x,y,z) into a compu-

tational grid (X,Y,Z) aligned with the wing. This transformation is given by,

x(:, _) - * - *_(_)
¢(_) (29)

Y(_) = _ (30)

z(:) = : (30

Before carrying out the analytical differentiation of the residual expression, it is necessary to find all

potential dependencies. Furthermore, the full e.<pression is divided into subexpressions in order to simplify

and optimize subsequent expression evaluations. Appendix A includes a MACSYMA program that deter-

mines various potential dependencies for each residual subexpression. The result of running this program

is also included in Appendix A. In addition, the above equations are written in functional form and given

herein to assist in understanding the steps involved in finding the potential dependencies. These equations

are given as follows,

OF POOR QUALITY



R,,j,k = R,,j,_(RIP, RIM, RJP, R£ RKP, RK, U, V, _I: ANOFI) (32)

where

RIP = RIP(Ox, ey, Oz, U, _: W) (33)

RIM = RIM(Ox, ev, ez, U, _, W) (34)

RJP = RJP(Ox, Oy, Oz, U, V, W) (35)

RJ = RJ(_x, Oy, ez, U, P, I,V) (36)

RKP = RKP(Ox, Ov, Oz, U, V, W) (3;)

RK = RK('_x, ez, '_z, U, P; W) (38)

ANOFI = ANOFI(R1K, DPU, R1KU, DPLO, R2KI, I,: R2KP, CIR) (39)

and,

u = V(¢x, *y) (40)

v = v(*x, *y) (41)

w = w(*z) (4o.)

'I'x = ex[¢.,_j,k_, M_, _] (43)

eY = Cy [¢iidl,kk, 2_1c, o, _] (44)

ez = ez[¢.,jj,_, -_.L., ,_] (45)

As mentioned above, once the program in Appendix A is executed, potential dependencies are used

in symbolically differentiating the general residual expression and residual boundary updates (wing. wake,
and right hand side vectors). This is achieved using the MACSYMA program given in Appendix B. The

result of running the analytic differentiation program is a segment of FORTRAN subroutines presented in
Appendix C. This segment of FORTRAN code is then transferred from the VAX machine and linked into
the analysis/sensitivity program on the IBM-3090.

It is to be noted that previous work 1'2 included operations similar to those mentioned above. How-

ever, residual updates were prepared separately using Eq.(5) with the last term 'ANOFI' (the term'that

includes wing and wake boundary conditions) replaced by the appropriate boundary terms, then each resid-

ual expression was simplified and differentiated using a different MACSYMA program. As a result, multiple

MACSYMA codes (about six separate codes) had to be prepared to yield the required FORTRAN source

segments. This resulted in a total size of about 12,000 lines of source code. No major problems were encoun-

tered in compiling this number of code lines since they were developed in the form of multiple subroutines.
Currently, the same FORTRAN segments were reduced in size to about 7,000 lines of FORTRAN source

code. This was achieved by handling both the general residual expression and the 'ANOFI' term separately

thus cancelling repeated (or equivalent) portions of the FORTRAN code. Consequently, it should be noted



that thecodesgivenin theAppendicesarestill beingmodifiedandoptimizedforsizeandspeedandthat
theenclosedversionsofthesecodes(uptodateversions)arestill beingdebuggedandrefined.

For the current three-dimensional problem, design variables were previously 1,2 defined as follows,

(a) Freestream design varaibles. These include the freestream Mach number and the angle of attack.

(by Cross-section design variables. These include variables that define the airfoil section (such as ma:dmum

thickness, maximum camber, and location of maximum camber) and variables that define the setting of

each spanwise section (such as geometric twist and dihedral).

(c) Planform design variables. These are variables that define the geomtry of the wing planform.

These variables are used in preparing the right hand side vectors. In carrying out this step, the residual is

analytically differentiated with respect to each design variable and a corresponding segment of FORTRAN

code is generated. Refer to Appendices B and C for the details of these operations.

Finally, Appendix D includes a MACSY._IA program to further process the results obtained from solving

the sensitivity equation. The result of running this program is a segment of FORTRAN code used to

calculate pressure coefficient sensitivity derivatives given the reduced potential sensitivity derivatives. A

transfer/link operation similar to the above is applied in order to merge this FORTRAN segment into the

analysis/sensitivity program.

Structure of the Analysis/Sensltivity FORTRAN Code

The analysis/sensitivity code is basically composed of the analysis program (ZEBRA), the finite-

difference sensitivity driver, and the quasianalytical sensitivity driver. Furthermore, graphics routines are

also included in the main code in order to assist in examining the results.

Execution of the main code starts thru an analysis (ZEBRA) run followed by sensitivity derivative

calculations. These calculations are carried out either using the finite-difference method or using the quasi-
analytical approach. The finite-difference portion of the code is set up to allow two consecutive ZEBRA

runs to be used to calculate a vector of sensitivity derivatives. This brute force technique while straight

forward in application has the disadvantages of being expensive to implement and exhibits accuracy prob-

lems. As for the quasianalytical sensitivity driver, it consists of two main parts. The first part is a group of

nested DO-LOOPS used to assemble the jacobian matrix and the right hand side vector(s). This is achieved
using calls to the FORTRAN segments generated via MACSYMA (see Appendix C). After the numerical

assembly step is completed, the second part of the sensitivity driver, a setup that allows execution of one

of several linear sparse solvers, is used to solve the sensitivity equation and yields the vector(s) of sensi-

tivity derivatives. Finally, the resulting sensitivity derivatives (O_/OXD) are further processed in order to

obtain pressure coefficient sensitivity derivatives (OCp/OXD). This step is carried out separately using a

MACSYMA program that generates corresponding FORTRAN subroutines (see Appendix D).

Linear Solvers for the Sensitivity Equation

For the current three-dimensional problem and for the medium grid used, direct solvers that were

previously used in the two-dimensional problem (those based on tridiagonal decomposition and full Gaussian

elimination) failed to operate on the 3-D jacobian matrix basically due to memory limitations. On the other

hand, iterative routines developed earlier for the two-dimensional problem worked properly" however turned

out to be somewhat slow. Later on, it was decided to try out some library routines that were available on

the IBM-3090. These turned out to be extremely efficient with regards to memory requirements and speed of

execution. Apparently, the reason for this efficiency lies in the ability of these routines to take advantage of

the IBM-3090 architecture and vectorization facility besides being written in machine code and optimized for

speed. In addition, the inclusion of these routines into the solver portion of the analysis/sensitivity program
turned out to be straightforward in the form of regular FORTRAN calls. Two scientific library solvers (based

on the iterative conjugate gradient method and the generalized minimum residual algorithm) were used with
success and a GO REGION of about 90MB was allocated in the JCL with no major problems. Notice that

the exact amount of storage needed for each of these solvers will depend on the structure of the jacobian

matrix (roughly, the structure is sparse and banded), the details of which will be determined at a later stage.



Primary Results and Debugging Operations

Currently, the MACSYMA codes are being debugged and revised to increase both the efficiency and
handling of the resulting FORTRAN code segments. For example, as mentioned earlier, the last term in

Eq.(5) is handled separately without revising Eq.(5) in its entirety. This has the advantage of reducing the

size of both the MACSYMA program and FORTRAN generated segments. In addition, extensive debugging
and review of the entire work will be performed in parallel to the above steps.

The sensitivity of the pressure coefficient Cp with respect to the design variables is obtained using
O¢/OXD. The expression for the pressure coefficient is,

P-P_

cv= (46)

Substituting for the pressure using the isentropic relation, therefore

cp - (''-

where

p = [1 " - _ (UOx + t"Oy + W'z)] _ (48)

and U, _, W, _x, q_Y, Oz are given by equations (19)-(21) and (23)-(25) respectively. Notice also that the
freestream values qoo, p_¢, andP:¢ are obtained using the relations,

qm = i "Y+ 1 _1/2
-:,- 1+ (49)

_ :¢ + lp, (51)P:¢ 27 :¢

Refer to Appendix D for the symbolic calculation of pressure coefficient sensitivity derivatives using reduced
potential sensitivity derivatives.

Some primary results obtained by executing the analysis/sensitivity code about a fixed design point

are also presented in this report following Appendix D. The planform used is that of an ONERA-M6 wing

with a six percent noncambered parabolic-arc section and the flowfield (M=¢ = 0.8, a = 0.0) is computed
on a 45"30"16 medium grid (i.e. symmetric subcritical flowfield). Figures (1) and (2) show the pressure
coefficient for this subcritical case. Figures (3) and (4) include finite-difference pressure coefficient sensitivity

derivatives with respect to .Mach number and angle of attack respectively. Finally, Figures (5) and (6) contain
the corresponding derivatives obtained by the quasianalytical method. Notice that the trends are different

for both sets of the derivatives. It is believed that while the finite-difference results follow the trends obtained

in the two-dimensional sensitivity study, the quasianalytical derivatives have different trends and therefore

are in error. As mentioned earlier, debugging operations are underway with the finite-difference method
being used as a reference for correct quasianalytical trends.

Future Work

As mentioned in the first section, the second phase of this project will be towards overall debugging
Of the analysis/sensitivity code with the objective being to match the sensitivity derivatives obtained thru

the quasianalytical method with those derivatives obtained thru the finite-difference approach. Initially,

focus will be on sensitivities with respect to freestream design variables (Mach number and angle of attack)
followed by sensitivities with respect to both airfoil and planform design variables. It is to be noted that

the inclusion of the later variables might require some sort of semi-analytical treatment to handle right hand
side calculations corresponding to these variables. Next, various case studies will be conducted in order



to compareandimproveonboth theaccuracyandefficiencyof thequasianalyticalandfinitedifference
methods.Thisstepwill befollowedbyaphysicalinterpretationoftheresults.Finally,minormodifications
in theformofsupersonicboundaryconditionswillbeaddedto theanalysis/sensitivityprogramin orderto
allowexecutionofsupersonictestcases.

Further Theoretical Aspects

In some optimization studies, higher sensitivity derivatives might be needed. In general, it is possible
to extend the quasianalytical approach in order to obtain second order sensitivity derivatives. The following

ideas 3 could be applied directly to the sensitivity equation. Consider the linear system,

.4 X = B (52)

The sensitivity of X with respect to the elements of A and B (XD,_) is obtained by differentiating

Eq.(52) with respect to XDm,

0.4 1 - 3X OB
IOXDmx . xr, oxz .. - (sa)

or,

ax : OB aa x]- oxD.,

Applying the above procedure to Eq.(1), second order sensitivity derivatives for the current three-

dimensional problem could be obtained. The result is,

.26
OR, j,_ _ O _,,,ij,k_ _ =_( O2R"i'_ _a O2R"i'k O0"iik_)

[O_i,,j;,ka J (OXD,,_OXD" OXDmOXD ' OXD_O¢.,3,,ak _ " (55)

The first term in Eq.(55) is the (n'n) jacobian matrix and is obtained as explained earlier. The second

term represents the unknown second order sensitivity vector (n*l). The third term is the (n'l) vector of

derivative of the right hand side with respect to a second design variable. The fourth term is the derivative

of the jacobian matrix with respect to a design variable, and is an (n'n) matrix. Finally, the last term in

Eq.(55) is the first order sensitivity vector, and would be obtained typically by solving Eq.(1). Notice that
the extra work required to obtain second order derivatives would be to carry out additional MACSYMA

operations (basically analytical differentiation) associated with the third and fourth terms of Eq.(55). Notice

that Eq.(55) is similar to Eq.(1) except for the right hand sides which are modified. Similarly, the above
procedure could be applied to obtain higher derivatives for the current three dimensional problem. Examples

of second order sensitivity derivatives are 02¢,/Oa 2 and 02¢/OM_Oa.
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APPENDIX A

MACSYMA CODE TO FIND THE RESIDUAL DEPENDENCIES



PX(I.U.K) := [P(I÷I.J .K ).P(I ,J .K )]$

PY(I,J.K) := [P(l .J ,K ),P(I ,J-I,K ),P(l÷1,J ,K ),

P(I+I,U-I,K ),P(I ,U+I,K ),P(I÷I,J+I,K )Is

PZ[O)(I,J,K):= [P(I ,d ,K ).P(I ,d .K-I),P(I ,d .K+I).

P(I+I,J ,K ),P(I÷l,d ,K-I),P(I*I,J ,K+I)]$

PHIU(J)

PHIL(J)

:= [P(ITE,J,KUP),P(ITE,j,KUP+I),P(ITE.J,KUP+2)]$

:= [P(ITE,J,KLO),P(ITE,J,KLO-I),B(ITE,J,KLO-2)]$

CIRC(j) := UNION(PHIU(J),PHIL(J))S

PZ[I](I,J,K):= [P(I ,J ,K ),P(I ,J ,K÷i),P(I ,d ,K+2),

P(l+1,d ,K ),P(l+1,J .K÷I),P(I+I,j ,K+2)]$

PZ[2](I.U,K):= [P(I ,U ,K ),P(I ,d ,K-I),P(I ,J ,K-2),

P(I+I,U ,K ),P(I+1,O ,K-I).P(I÷i,J .K-2)]$

PZ[3](I,J,K):= UNION([P(I ,j,K ),P(I

P(I+I,J,K ).P(I÷1

PZ[4](I,j.K):= UNION([P(I ,J,K ),P(I

P(I÷I,J,K ),P(I+I

FOR N:O THRU 4 DO (

,J,K-I),P(I .J,K+I),

,U.K-I),P(I+I,J,K_I)],CIRC(J))$

,d,K-i),P(I ,J,K÷I).

,J,K-I),P(I÷I,J,K÷I)],ClRC(J))$

RH [N](I,J,K) := UNION(PX(I.j,K),PY(I,J,K),PZ[N](I,J,K)),

RIP[N](I,J,K) := UNION(RH[N](I,J,K),RH[N](I-I,J,K))

RIM[N](I,J,K) :- R!P[N](I-I,U,K) iS

RES(I,U,K) := [P(I ,j-I.K ),P(I .d ,K ),P(I ,_+I,K ),

P(I÷I,J-1,K ),P(I÷l,J ,K ),P(I÷i,j÷1.K ),

P(I ,J ,K-I),P(I ,d ,K÷I),P(I-I,j-I,K ),

P(I-I,j ,K ),P(I-1,d+1,K ) ]$

RIK () := UNION(RIP[I](I,J,K).RIM[I](I,d,K),RIP[I](I,J.K_I),RIM[I](I,j,K÷I))$

RIKU() := UNION(RIR[2](I,J,K),RIM[2](I,d,K),RIP[2](I,J,K-I),RIM[2](I,d,K-I))$

R2KW() := UNION(RIP[3](I,d,K),RIM[3](I,J,K),RIP[3](I,J,K-I),RIM[3](I.J,K-I))$

R2KP() := UNION{RIP[4](I,J.K),RIM[4](I,J,K),RIP[4](I,J,K+I),RIMZ4](I,J,K÷I))$

FU (I,d):" [P(I,j,K),P(I,j,K+I),P(I,d,K_2)] $

FXU (l,d):= UNION(FU(I,J),FU(I-I,J),FU(I÷I,J) $

FYU (!,d):= UNION(FU(I,J),FU(I.J-I),FU(I,d_I) $

DPU () := UNIDN(FXU(I,d),FYU(I,J)) $

FL (I.d):= [P(I,d,K),P(I,J,K-I),P(I,d,K-2)] $

FXL (I,d): = UNION(FL(I,J),FL(I-I,J),FL(I+I,J) $

FYL (l,d):= UNION(FL(I,J),FL(I,J-I),FL(I,d_I) $

DPLO() := UNION(FXL(I,J),FYL(I,J)) $

ANOFII() := UNION(RIK ,DPU )$

ANOFI2() := UNION(RIKU.DPLD)$

ANOFI3() := UNION(R2KW,ClRC)$

ANDFI4() := UNION(R2KP,CIRC)$

(RJ (I,J,K):=UNION(RIP[O)(I,d,K),RIM[O](I,J,K),RIP[O](I,j-I,K),RIM[O](I,J-I,K)),

RJP(I,J,K):=RJ(I,J÷I,K)

RK (I,j,K):=UNION(RIP[O](I,J,K),RIM[O](I,J,K),RIP[O](I.d,K-I),RIM[O](I,j,K-I))

RKP(I,U,K):=RK(I,j,K÷I)

RTOT(I,J,K):=UNION(RES,RIP,RIM,RJ,RJP,RK,RKP) )$

(RIP: RIP[O](I,J,K), RJ: RJ(I,d,K), RJP: RjP(I,d,K), RES : RES(I,d,K),

RIM: RIM[O](I,j,K), RK: RK(I,J,K), RKP: RKP(I,U,K), RTCT: RTDT(I,J,K))$

/............................................................................./

(RIK : RIK (), DPU : DPU () , ATTI: ANOFII())$

(RIKU: RIKU(), DPLO: DPLD() , ATT2: ANOFI2())$

(R2KW: R2KW(), CIRC: CIRC(J), ATT3: ANOFI3())$

(R2KP: R2KP(), CIRC: CIRC(d), ATT4: ANOFI4())$

= ........................................................................... =//

ORiGiNAL P,.'_c£ _S
A-1 OF POOR QUALITY



LT :

[P(I-2,d-2,K-3)=P1 ,P(I-2
P(I-I,j-2,K-3)=P2 ,P(I-1

P(I .J-2,K-3)=P3 ,P(I
P(I+I,d-2,K-3)=P4 ,P(I+l

P(I+2,J-2,K-3)=P5 .P(I+2

P(I-2,J-1,K-3)=P6 ,P(I-2

P(I-I,d-I,K-3)=P7 ,P(I-1

P(I ,J-1,K-3)=P8 ,P(I

P(I+I,J-1,K-3)=P9 ,P(I+I

P(I+2,d-1

P(I-2,J

P(I-l,d

P(Z ,d
P(I+I,J

P(I+2,J

P(I-2,d+1

P(I-l.d+1

P(I d+l
P(I+i d+l

P(I+2 d÷l

P(I-2 d+2

P(I-t d+2

P(I d+2

P(l+i

P(!+2

,K-3)=P10,P(I+2

,K-3)=PII,P(I-2

,K-3)=P12,P(I-1

,K-3)=P13,P(I

,K-3)=P14,P(I+l

,K-3)=P15

,K-3)=P16

,K-3)=P17
,K-3)=P18

,K-3)=P19

,K-3)=P20
,K-3)=P21

,K-3)=P22

,K-3)=P23

J+2,K-3)=P24

U+2,K-3)=P25

d-2

LJ-2

d-2

d-2

d-2

d-1

d-1

d-I

d

K-1)=P51

K-1)=P52

K-1)=P53

K-1)=P54

K-1)=P55

K-1)=P56

K-1)=P57

K-1)=P58

K-1)=P59

K-I)=P60
K-1)=P61

P(I-2.J-2,K+I)=PIO1,P(I-2

P(I-I,J-2.K+I)=PIO2,P(]-I

P(I ,U-2,K÷I)=PIO3,P(I

P(I+I,U-2,K+I)=PIO4,P(I+I

P(!+2.J-2.K+I)=PIO5,P(I+2

P(I-2,J-1,K+I)=PIO6,P(I-2

P(I-I,J-I,K+I)=PI07,P(I-I

P(I ,j-I,K+I)=PI08.P(I

P(I+I,J-I,K÷I)=PIOg,P(I+I

P(I+2,J-1,K÷I)=PIlO,P(I+2

P(I-2.J ,K+I)=Plll,P(I-2

d .K-1)=P62,P(I-l.J ,K+l)=Pl12

d ,K-I)=P63,P(I ,d ,K+I)=PIt3

J ,K-1)=PG4,P(t+1,J ,K+I)=Plt4

P(I+2,J ,K-1)=PGS,P(I+2,J .K+1)=P115

P(I-2.j+l,K-1)=P66,P(I-2,J+I,K+l)=P1t6

P(I-I,J+I,K-1)=P6?,P(I-I,j+I,K+I)=PII7
P(l ,_+I,K-1):P68,P(I ,j+I,K+I)=PII8

P(I+I.j÷I.K-I)=P6g. P(I+I,J+I,K+I)=P119

P(I+2,d+1,K-I)=P70,P(I+2,j+l,K÷1)=P120

P(I-2,J+2,K-1)=P71,P(I-2,J÷2,K+l)=P121

P(I-l.d+2,K-1)=P72,P(I-1,j+2,K+l)=P122

P(I ,d÷2,K-1)=P73,P(I ,J+2,K+I)=P123

P(I+l,J+2,K-1)=P74,P(I+l,j+2,K+l)=P124

P(I+2,J+2,K-1)=P75,P(I+2,J+2,K+1)=P125

P(I-1

p(I J
P(I+1 J

P(I+2,J

p(Im2,J+
P(I-1.J+

P(I ,d+

P(I+Ioj+

P(I÷2,J÷

J-2,K+3)=P151

_-2,K+3):P152

J-2,K+3)=P153

d-2,K÷3)=P154

J-2,K÷3)=P155

J-1K÷3)=P15G

J-1K+3)=P157

J-1K÷3)=P158

J-1K_3)=P159

d-I K+3)=P160

J K+3)=P161

J K+3)=P162

K÷3)=P163

K+3)=P164,

K_3)=P165,
K_3)=P166,

K÷3)=P167,

K+3)=P168,

K÷3)=P169,

K+3)=P170,

P(I-2,J+2,K÷3)=PI?I,

P(I-1,j÷2,K÷3)=P172,

P(I ,J+2.K+3)=P173,

P(I+l,j+2,K+3)=P174,
P(I÷2,j÷2,K_3)=P175,

P(I-2 d-2

P(I-1 d-2

P(I O-2

P(I+I d-2
P(I+2 J-2

P(I-2 J-1
P(I-I d-1

P(I d-I

P(!÷l d-1

P(I+2,J-1

P(I-2,U

P(I-1,d

P(! ,J

P(I+I,_

P(l+2.d

K-2)=P26

K-2)=P27

K-2)=P28

K-2)=P29

K-2)=P30

K-2)=P31
K-2)=P32 P(I-l,J-1,K)=P82,P(I-I,d-1,K+2)=P132

K-2):P33,P(I ,U-1,K)=P83,P(I ,d-1,K+2)=P133

K-2)=P34,P(I+1,_-l,K)=PB4,P(I_l,J-1,K+2)=P134

K-2)=P35,P(I+2,J-1,K)=P85,P(I+2,U-1,K+2)=P135

K-2)=P36,P(I-2,J ,K)=P86,P(I-2,d ,K+2)=P136

K-2)=P37,P(I-1.J ,K)=P87,P(I-1,J ,K+2)=P137

K-2)=P38,P(I ,U ,K)=P88,P(I ,J .K+2)=P138

K-2)=P3£,P(I+I.U ,K)=PB£,P(I÷I,U ,K+2)=P139

,K-2)=P40.P(I+2,d K)=PgO,P(I+2,U ,K+2)=P140

P(I-2,d-2,K)=P76,P(I-2,J-2,K+2)=P126,P(ITE

P(I-l.J-2,K)=P77,P(I-1,j-2,K+2)=P127,P(ITE

P(I ,J-2,K)=P78,P(I ,U-2.K+2)=P128,P(ITE

P(I÷l,J-2,K)=P79,P(I+1,J-2,K+2)=P129,P(ITE

P(I+2,J-2,K)=P80,P(I÷2.J-2,K+2)=P130,P(ITE

P(I-2,J-1,K):PBl,P(I-2,J-I,K*2)=P131,P(ITE
P(ITE

P(ITE

P(ITE

d-I

J

J

d

P(ITE._J

P(ITE,d

P(ITE._J

P(ITE.J+I

P ( I TE ,d+ I

P(ITE,d+I

d-I KLO-2)=P176,

d-t KLO-1)=P177,

d-I KLO )=P178,

J-1KUP )=P179,
J-1KUP+1)=P180,

KUP÷2)=P181,
KLO-2)=P182,

KL0-1)=P183,

KLO )=P184,

KUP )=P185,

KUP+1)=P186,

KUP+2)=P187,

KL0-2)=P188,
KL0-1)=P189,

KL0 )=P190,

P(I-2.J+l,K-2)=P41,P(I-2,J+l

P(I-l,O+l,K-2)=P42,P(I-l,J+l
P(I ,d+l,K-2)=P43,P(I ,J+l

P(I+1._+l,K-2)=P44,P(I+l.U+I

P{I+2,_+l,K-2)=P45,P(I+2 d+l

P(I-2,J+2,K-2)=P46,P(I-2 d+2

P(I-I,J+2,K-2)=P4?,P(I-1 d+2

P(I ,J+2,K-2)=P48,P(I d+2
P(I+l,J+2,K-2)=P49,P(I_1 U+2

P(I+2,U+2,K-2)=P50,P(I+2 d+2

K)=P91.P(I-2,d+1,K+2)=P141

K)=P92,P(I-l,d*I,K+2)=P142

K)=P93,P(I ,d+l,K+2)=P143

K)=P94,P(I+l,J_1,K+2)=P144,

K)=Pgs,P(I-2,J_l,K+2)=P145,

K)=P96,P(I-2,U÷2,K+2)=P146,

K)=PgT,P(I-1,d+2,K+2)=P147,

K)=P98,P(I ,J+2,K+2)=P148,
K)=P99,P(I_1,J+2,K+2)=P149,

K)=P100,P(I_1,_+2,K+2)=P150]$

P(ITE,d+I.KUP )=P191,

P(ITE,d+l,KUP÷l)=P192,

P(ITE.J+l,KUP+2)=P193,

(NI : [I

NJ : [J

NK : [K
NTO : [1

NT1 : [1

NT2 : [1

NT3 : [1

NT4 : [1

,I-l,1-2,1 ,I-l,I-2,1 ,I-l,1-2,1 ,I-l,I-2.1 ,!-1,I-2]

,d ,_J ,d- 1,,J- I ,,J-l,,J ,J ,,J ,,J+l,_J÷ 1,d+l ,d ,d J ]

,K ,K ,K ,K ,K ,K-1,K-1 ,K-t,K ,K oK ,K+I ,K÷I K4"1]
,1 ,1 ,1 ,1 ,1 ,1 ,1 ,1 ,1 ,1 ,1 ,1 ,1 1 ]

,1 ,1 ,O ,O ,O ,O .O ,O ,0 ,0 ,0 , _ ,1 _ ]

• I .I ,0 ,0 ,o ,I ,_ ._ .0 ,0 ,0 ,0 ,0 O ]

,1 , 1 ,O ,0 ,0 ,1 , 1 , 1 ,0 ,0 ,0 .O .0 O ]

,1 ,1 ,0 ,0 ,0 ,0 ,0 ,0 ,0 ,0 ,0 ,1 ,_ 1 ])$

(M : O,

FOR N:I

FOR N:I

FOR N:I

(M : O,

FOR N:I

FOR N:I

FOR N:I

(M : O,

FOR N:I

FOR N:I
FOR N:I

(M : O,
FOR N:I

FOR N:I

FOR N:I

(M : O,

THRU

THRU

THRU

THRU

THRU

THRU

THRU

THRU
THRU

THRU

THRU

THRU

15 DO

15 DO

15 DO

15 DO

15 D0

15 DO

15 DO

15 DO
15 DO

15 DO

15 D0

15 DO

(M:M+I,IF NTO[N]=I

(M:M+I,IF NTO[N]=I

(M:M+I,IF NTO[N]=I

(M:M+I,IF NTI[N]=I

(M:M+I,IF NTI[N]=I
(M:M+I,IF NTI[N]=I

(M:M+I,IF NT2[N]=I

(M:M+I,IF NT2[N]=I

(M:M+I,IF NT2[N]=I

(M:M÷I,IF NT3[N]=I

(M:M+I,IF NT3[N]=I

(M:M+I,IF NT3[N]=I

THEN PPO[M]:

THEN PPO[M]:

THEN PPO[M]:

THEN PPI[M] :

THEN PPI{M]:

THEN PPI[M]:

THEN PP2[M]:

THEN PP2[M]:

THEN PP2[M]:

THEN PP3[M]:

THEN PP3[M]:

THEN PP3[M] :

PX (NI[N],NJ[N],NK[N])),

PY (NI[N],NU[N],NK[N])),

PZ[O](NI[N],NJ[N],NK[N])))$

PX (NI[N],NJ[N],NK[N])),

PY (NI[N],NJ[N],NK[N])),

PZ[1](NI[N],Nd[N],NK[N])))$

PX (NI[N],NJ[N].NK[N])),

PY (NI[N],Nj[N],NK[N])),

PZ[2](NI[N],NJ[N],NK[N])))$

PX (NI[N],NJ[N],NK[N])).

PY (NI[N],NJ[N],NK[N])).

PZ[3](NI[N],NJ[N],NK[N])))$
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FOR N: 1THRU 15 DO (M:M+I,IF NT4[N]=I THEN PP4[M]:

FOR N: 1THRU 15 DO (M:M+I,IF NT4[N]=I THEN PP4[M]:

FOR N: 1THRU 15 DO (M:M+I,IF NT4[N]=I THEN PP4[M] :

PX (NI[N],Nd[N],NK[N])),

PY (NI[N],Nd[N],NK[N])),

PZ[4](NI[N],Nd[N],NK[N])))$

l ........................................................................... =/

(RLO: IRES, RIP, RIM, Rd, RK, RJP, RKP, RTOT] , RPO : SUBST(LT.RLO) )$

FOR N:I THRU 8 DO ( RPO[N]:SORT( RPO[N] ) PRINT("DEP",N,RPO[N]) )$

M : 05

FOR N:I THRU 15 DO

(M:M÷I,IF NTO[N]=I THEN

FOR N:I THRU 15 DO

(M:M+I,IF NTO[N]=I THEN

FOR N:I THRU 15 DO

(M:M+I,IF NTO[N]=I THEN

(PPO[M]:SORT(SUSST(LT,PPO[M])),PRINT("LPO",M,PPO[M])))$

(PPO[M]:SORT(SUBST(LT,PPO[M])),PRINT("LPO",M,PPO[M])))$

(PPO[M]:SORT(SUBST(LT,PPO[M])),PRINT("LPO",M,PPO[M])))$

(RLI: [R1K , DPU , ATT1]
FOR N:I THRU 3 DO ( RPI[N]:SORT(

M : 05

FOR N:I THRU 15 DO

(M:M÷I,IF NTI[N]=I THEN
FOR N: 1THRU 15 DO

(M:M+I,IF NTI[N]=I THEN
FOR N:I THRU 15 DO

(M:M+I,IF NTI[N]=I THEN

RP1 : SUBST(LT,RL1) )$
t

RPI[N] ), PRINT("DEP",N,RPI[N]) )$

(PPI[M]:SORT(SUBST(LT,PPI[M]

(PPI[M]:SORT(SUBST(LT,PPI[M]

(PPI[M]:SORT(SUSST(LT,PPI[M]

)),PRINT("LPI",M,PPI[M])))$

)),PRINT("LPI",M,PPl[M])))$

)),PRINT("LPI",M,PPI[M])))$

(RL2: [RIKU, DPLO. ATT2]

FOR N:I THRU 3 O0 ( RP2[N]:SORT(

M : 05

FOR N:I THRU 15 DO

(M:M+I,IF NT2[N]-I THEN

FOR N:I THRU 15 DO

(M:M+I,IF NT2[N]=I THEN
FOR N:I THRU 15 DO

(M:M÷I,IF NT2[N]=I THEN

RP2[N] )

(PP2[M]:SORT(SUBST(LT,PP2[M]

(PP2[M]:SORT(SUBST(LT,PP2[M]

(PP2[M]:SORT(SUBST(LT,PP2[M]

RP2 : SUBST(LT,RL2) )$

PRINT("DEP",N,RP2[N]) )$

)),PRINT("LP2",M,PP2[M])))$

)),PRINT("LP2",M,PP2[M])))$

)),PRINT("LP2",M,PP2[M])))$

(RL3: [R2KW, ClRC, ATT3]

FOR N:I THRU 3 DO ( RP3[N]:SORT(

M : O$

F0R N:I THRU 15 DO

(M:M+I,IF NT3[N]=I THEN

FOR N: 1THRU 15 DO

(M:M÷I,IF NT3[N]=I THEN
FOR N:I THRU 15 DO

(M:M+I,IF NT3[N]=I THEN

RP3[N] )

(PP3[M]:SORT(SUBST(LT,PP3[M]

(PP3[M]:SORT(SUBST(LT,PP3[M]

(PP3[M]:SORT(SUBST(LT,PP3[M]

RP3 : SUBST(LT,RL3) )$

PRINT("DEP",N.RP3[N]) )$

)),PRINT("LP3".M,PP3[M])))$

)),PR!NT("LP3",M,PP3EM])))$

)),PRINT("LP3",M,PP3[M])))$

(RL4: [R2KP, ClRC, ATT4]

FOR N:I THRU 3 DO ( RP4[N]:SORT(

M : O$
FOR N: 1 THRU 15 DO

(M:M÷I,IF NT4[N]=I THEN

FOR N: 1 THRU 15 DO

(M:M+I,IF NT4[N]=I THEN

FOR N:I THRU 15 DO

(M:M÷I,IF NT4[N]=I THEN

, RP4 : SUBST(LT,RL4) )$

RP4[N] ), PRINT("DEP".N,RP4[N]) )$

(PP4[M]:SORT(SUBST(LT,PP4[M])).PRINT("LP4",M,PP4[M])))$

(PP4CM]:SORT(SUEST(LT,PP4[M])),PRINT("LP4",M,PP4[M])))$

(PP4[M]:SORT(SUBST(LT,PP4[M])),PRINT("LP4",M,PP4[M])))$

m ........................................................................... _/'
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Executed on a VAX 8650 provided by

Academic Computing Services

Texas A & M University

Current date and time ts 23-_AN-1991 08:52:31.18

$ ! This is a ]ogin command procedure template
$ IF FSMODE () .EQS. "BATCH" THEN EXIT

$MAC

If you logged on to Venus by typing VENUS at the
ENTER RESOURCE NAME prompt of the port selector,

do NOT use the BREAK key to get out of Macsyma.

This ts Macsyma 412.61 for DEC VAX 8650 Series Computers.

Copyright (c) 1982 Massachusetts Institute of Technology.

All Rights Reserved.
Enhancements (c) 1982, 1988 SymDo] its, Inc. A] 1 Rights Reserved.

Type "DESCRIBE(TRADE_SECRET);" to see important legal notices.
Type "HELP();" for more information.

Checking password file: DISK$PKGl:[MACSYMA_412.SYSTEM]PASSWO-VENUS-412.TEXT

DISKSPKGI:[MACSYMA 412.SYSTEM]macsyma-init.fas;4 being loaded.
Init File Not Found: SYSSUSERDISKH:[HME4905]macsyme-tnit.mac

BATCH("RMD.MAC");

(ci)

(c2) / ............................................................................. /
/= RMD.MAC: POTENTIAL DEPENDENCIES ,/

/............................................................................. /
/'''''''''=" MACSYMA PROGRAM TO GENERATE RESIDUAL DEPENDENCIES ''''''' .... ''''/

/............................................................................. /
SHCWTIME: TRUES

Time= 0 msecs

(C3) PX(I.J.K) := [P(I+1.d .K ).P(I .J .K )]$

Time: 20 mseos

(C4) PY(I.d.K) := [P(I .d .K ).P(I .J-I.K ).P(I+I.J .K ).

P(I+I.J-I.K ).P(I .J+I.K ).P(I_I.J÷I.K )]$

Time= 10 msecs

(c5) PZ[O](I,J,K):= [P(I ,d ,K ),P(I ,d ,K-1),P(I ,d ,K+I).
P(I_l.d ,K ).P(I_1.J ,K-1),P(I_I,_ ,K_I)]$

Time = 10 msecs

(c6) PHIU(J)
Time= 0 msecs

:: [P(ITE.d.KUP).P(ITE.J.KUP+I).P(ITE.J.KUP+2)]$

(C?) PHIL(d)
Time= 0 msecs

:= [P(ITE.J.KLO).P(ITE.J.KLO-I).P(ITE.j.KLO-2)]$

(c8) CIRC(j)
Time= 0 msecs

:= UNION(PHIU(J).PHIL(J))$

(C9) PZ[1](I,J,K):: [P(I

P(l+1,d

Time= 0 msecs

.j .K ),P(I
.K ).P(I_I.J

.d .K+I).P(I .d ,K÷2)

.K+I).P(I÷I.j .K+2)]$

(C10) PZ[2](I,J,K):= [P(I ,d

P(I+l,d .K

Time = 10 msecs

.K ).P(I
),P(I+l,d

.d .K-I).P(I .d .K-2

.K-I).P(I+I.J .K-2)]$
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(CII} PZ(3](I,J,K):= UN_ON([P(I ,J,K ).P(l .J,K-I),P(I ,d,K+1),
P(I+I,J,K ),P(I+I,U,K-I),P(I+I,J,K÷I)],ClRC(J))$

Time= 0 msecs

(C12) PZ[4](I,j.K):= UNION([P(I ,J,K ),P(I ,J,K-i),P(I ,J,K+I),

P(I+I,J,K ),P(I÷I,d,K-I),P(I+I.J,K+I)],CIRC(J))$

Time= 10 msecs

(C13) FOR N:O THRU 4 DO (

RH [N](I.J.K) :: UNION(PX{I.J,K),PY(I,J,K),PZ[N](I,d,K)),

RIP[N](I,J,K) := UNION(RH[N](I.J,K),RH[N](I-I.d,K))

RIM[N](I,J,K) := RIRZN](I-I,J,K) )$

Time: 80 msecs

(C14) RES(I.J,K) := [P(I ,J-I,K ),P(I ,d ,K ),P(I ,J+I.K

P(I+1,d-1,K ),P(l+1,d ,K ),R(I+I,j+I,K ),

P(I ,J ,K-I)oP(I ,d ,K+I),P(I-I,J-I,K ),

P(I-I,J ,K ),P(I-I,J+I,K ) ]$

Time= 0 msecs

,

(C15) RIK () := UNION(RIP[I](I,J,K),RIM[I}(I.d,K),RIP[I](I,J,K+I),RIM[I](I,J,K+I))$

Time= 10 msecs

(C16) RIKU() := UNION(RIPC2](I,J,K),R!M[2](I,J,K),RIP[2](I,J.K-I),RIM[2](I,J,K-I))$

Time: O msecs

(C17) R2KW() :: UNION(RIP[3](I,J,K),RZM[3](I,J,K).RIP[3](I,J,K-I),RIM[3](I,J,K-I))$

Time= 0 msecs

(C18) R2KP() := UNION(RI_[4](I.J,K).RIM{4](I,J.K),RIP[4](I,j.K+I).RIM[4](I,d.K+I))$

Time= 10 msecs

(C19) FU (I.d): = [P(I,j,K),P(I.J,K÷I),P(I,J,K+2)] $

Time= 0 msecs

(C20) FXU (I.d):= UNION(FU(I.d).FU(I-I,_),FU(I+I.j)) $

Time= 0 mseCs

(C21) FYU (I,d): = UNION(FU(I,J),FU(:.J-I),FU(I,U+I)) $

Time= O msecs

(C22) DPU () := UNION(FXU(I.J),FYU(I,d)) $

Time: 10 msecs

(C23) FL (I,J):= [P(I,J.K),P(I.J.K-I),P(I,J,K-2)] $

Time= 0 msecs

(C24) FXL (I,d): = UNION(FL(I,d),FL(I-I.J).FL(I+I,j)) $

Time= 0 msecs

(C25) FYL (I,d):= UNION(FL(I,J),FL(I,J-I).FL(I,J+I)) $

Time= 10 msecs

(C26) DPLO() := UNION(FXL(I,J),FYL(I,J)) $

Time= 10 msecs



(C27) ANOFII() := UNION(R1K ,DPU )$

ime= 10 msecs

C28) ANOFI2() := UNION(RIKU.DPLO)$

Time: 0 msecs

(C29) ANOFI3() := UNION(R2KW.CIRC)$

Time= 0 msecs

(C30) ANOFI4() := UNION(R2KP.CIRC)$

Time= 10 msecs

(C31) (RJ (I.d,K):=UNION(RIP[O](I,J,K),RIM[O](I,d,K).RIP[O](I,J-I,K).RIM[O](I,J-I,K)),

RJP(I.J.K):=Rd(I,J+I,K)

RK (I.j.K):=UNION(R!P[O](I.J.K).RIM[O](I.j.K).RIP[O](I.j.K-i).RIM[O](I.J.K-1))

RKP(I.J.K):=RK(I,J.K+I)
RTOT(I,J.K):=UNION(RES,RIP.RIM,RJ,RJP,RK,RKP) )$

Time= 20 msecs

(C32) (RIP: RIP[O](I.J.K), RJ: Rj(I.J.K), RJP: RJP(I,J.K). RES : RES(I.J,K),

RIM: RIM[O](I,J,K), RK: RK(I,d,K), RKR: RKR(I,j,K), RTOT: RTOT(I,J,K))$

; Starting garbage collection due to dynamic-O space overflow.

; Finished garbage collection due to dynamic-O space overflow.

; Starting garbage collection due to dynamic-1 space overflow.

; Finished garbage collection due to dynamic-1 space overflow.
Time= 139300 msecs

(c33) /............................................................................. /

(RIK : RIK (), OPU : OPU () , ATTI: ANOFII())$

; Starting garbage collection due to dynamic-O space overflow.

• Finished garbage collection due to dynamic-O space overflow.
Time= 32320 msecs

(C34) (RIKU: RIKU(), DPLO: DPLO() . ATT2: ANOFI2())$

Time= 29230 msecs

(C35) (R2KW: R2KW(). CIRC: CIRC(J). ATT3: ANOFI3())$

; Starting garbage collection due to dynamic-1 space overflow

• Finished garbage collection due to dynamic-1 space overflow
Time= 41350 msecs

(C36) (R2KP: R2KP(), CIRC: ClRC(J), ATT4: ANOFI4())$

; Starting garbage collection due to dynamic-O space overflow

; Finis_e_ garbage collection _ue to dynamic-O space overflow
Time= 40840 msecs

(c3v) / ............................................................................. /

LT :

[P(I-2,j-2.K-3)=P1

P(I-I,J-2.K-3)=P2

P(I ,j-2.K-3)=P3
P(I÷l,_-2,K-3)=P4

P(I+2,J-2.K-3)=P5

P(I-2,J-1,K-3)=P6

P(I-I,d-I,K-3)=P7

P(I ,_-l,K-3)=P8

P(I+I,j-I,K-3)=P9

.P(I-2,d-2.K-1)=P51,P(I-2

P(I-1,J-2,K-1)=P52,P(I-1

P(i ,d-2,K-1)=P53,P(I

P(I+I,j-2.K-1)=P54,P(I+l

P(I+2,J-2.K-1)=P55,P(I+2

P(I-2,d-1,K-1)=P56,P(I-2

P(I-1,J-1,K-1)=P57.P(I-1

P(I ,d-1,K-1)=P58.P(I

P(I÷1.J-1,K-1)=P59,P(I÷l

P(I+2.d-1,K-3)=P10.P(I+2,d-l.K-1)=PG0.P(I+2
P(I-2.d ,K-3)=Pll.P(I-2,J ,K-1)=P61,P(I-2

P(I-l,_ ,K-3)=P12.P(I-1,W ,K-1)=PG2,P(I-1

P(I ,d .K-3)=P13.P(! ,d ,K-1)=PG3,P(I
p(I÷l.d .K-3)=P14.P(I÷1.J .K-1)=PG4.P(I÷I
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d-2

d-2

d-2

d-2

d-2

d-1

d-1

d-1

d-1

d-1

d

d

d

d

K÷l)=P101,P(I-2,J-2,K÷3)=P151

K÷1)=P102,P(I-1.d-2,K+3)=P152

K÷I)=P103,P(I ,J-2,K+3)=P153

K+1)=P104,P(I÷l,j-2,K÷3)=P154

K+1)=P105,P(I÷2,d-2,K+3)=P155

K+l)=P106,P(I-2,J-1,K+3)=P156
K+l)=PIOT,P(I-l,J-1,K+3)=P157

K+I)=PIOS.P(I ,J-I,K+3)=P158

K+l)=P109.P(I÷l,d-1,K+3)=P159

K+l)=PI10,P(I+2,J-1,K+3)=P160

K+I)=P111,P(I-2,J .K+3)=P161

K÷l)=P112,P(I-1,J ,K÷3)=P162

K+I)=P113,P(I ,d ,K+3)=P163

K+I)=PI14.P(I÷1,J ,K+3)=P164



P(I+2,J ,K-3)=P15,P(I÷2,J ,K-1)=P65,P(I+2,J K+1)=P115,P(I+2,J ,K+3)=P165

P(I-2,J+l,K-3)=P16oP(I-2,J÷l,K-1)=P66,P(I-2,J÷l K+1)=P116,P(I-2,J+l,K÷3)=P166

P(I-l,J+I,K-3)=P17.P(I-l,j÷l,K-1)=P67,P(I-1,J+l K_l)=PllT,P(I-l,j_l,K+3)=P167

P(I ,J+1,K-3)=P18.P(I ,J+1.K-1)=P68.P( I ,d÷l K+l)=Pl18,P(I ,J÷l,K_3)=P168
P(I+l,U÷l,K-3)=P19,P(I+l,J+l,K-1)=P69,P(I_l,U+l K+I)=P1 9,P(I÷l _l,K+3)=P169

P(I+2,U_I.K-3)=P20,P(I÷2 J+I,K-1)=P70,P(I÷2.J+I K_l)=P120,P(I+2,d+1,K+3)=P170

P(I-2.U+2,K-3)=P2 ,P(I-2 U+2,K-I)=PTl,P(I-2,J+2,K+l)=P121,P(I-2.J+2,K+3)=P171

P(I-l,J+2,K-3)=P22,P(I-I J_2,K-1)=P72,P(I-l,J+2,K_l)=P122,P(I-I.J+2,K÷3)=P172

P(I ,d+2,K-3)=P23,P(I d+2,K-1)=P73,P(! ,d+2,K+1)=P123,P(I ,d+2,K÷3)=P173

P(I+l,J÷2.K-3)=P24,P(I÷l d÷2,K-I)=P74,P(I÷l,J+2,K_l)=P124,P(I÷l,d+2,K+3)=P174

P(I+2,U+2.K-3}=P25,P(I÷2 d+2,K-1)=P75.P(I_2,J+2,K+l)=P125.P(I+2oJ+2,K+3)=P175

P(I-2 U-2,K-2)=P26,P(I-2,d-2,K)=P76.P(I-2,J-2.K+2)=P126,P(ITE,J-1,KLO-2)=P176
P(I-I J-2 K-2)=P27.P(I-1,U-2,K)=P77,P(I-1,J-2,K_2)=P127,P(ITE,J-1,KL0-1)=P177

P(I d-2 K-2)=P28,P(I ,J-2,K)=P78,P(I ,U-2.K+2)=P128,P(ITE,j-1,KL0 )=P178

P(I+I J-2 K-2)=P29,P(I÷l,U-2,K)=P79 P(I+1,U-2,K÷2)=P129,P(ITE,d-l,KUP )=P179

P(I+2 J-2 K-2)=P30,P(I÷2,J-2,K)=PSO P(I+2,J-2.K+2)=P130 P(ITE,j-1,KUP+1)=P180

P(I-2 U-1K-2)=P3 ,P(I-2,J-1.K)=P81P(I-2.J-1,K+2)=P131P(ITE,J-1.KUP+2)=P18
P(I-1U-I K-2)=P32,P(I-l,U-I,K)=P82 P(I-1,J-1,K-2}=P132

P(I J-1K-2)=P33,P(I ,J-I,K)=P83 P(I .J-1,K+2)=P133

P(I÷l d-1,K-2)=P34.P([÷l,j-1,K)=P84 p(I+l,U-1,K+2)=P134

P(I÷2,U-1,K-2)=P35,P(I+2,U-1,K)=P85 p(I+2 J-1.K_2)=P135
P(I-2.J

P(I-I,U .K-2)=P37,P(I-1

P(I ,d ,K-2)=P38,P(I
P(I+I,J ,K-2)=P39,P(I+t

P(I÷2,j ,K-2)=P40,P(I÷2

P(I-2.J+I.K-2)=P41P(I-2

P(I-1 d÷l K-2)=P42 P(I-1

P(I d÷l K-2)=P43 P(I

P(I+I J+l K-2)=P44 P(I+I
P(I*2 d+l K-2)=P45

P(I-2 d+2 K-2)=P46

P(I-1J+2 K-2)=P47

P(I J+2,K-2)=P48

P(I+I J+2.K-2)=P49
P(I+2 5÷2,K-2)=PSO

Time= 880 msecs

,K-2)=P36,P(I-2 J

d

U

d

d

J+1

d+1

d+l

,K)=P86 P(I-2 d

K)=P87,P(I-1 d
K)=P88.P(I J

K)=P89,P(I÷l U

K)=PgO.P(I+2

K)=P91,P(I-2 d+l

K)=P92,P(I-1,j+l

K)=P93,P(I ,J+l

,K+2)=P136

,K+2)=P137

K÷2)=P138

K+2)=P139,

K+2)=P140,P(ITE

K+2)=P141,P(ITE

K_2)=PI42.P(ITE

K+2)=P143.P(ITE
K)=P94,P(I+1,J+l,K*2)=P144.

P(I÷2,U÷1.K)=P95.P(I+2,U+l,K+2)=P145,

P(I-2,U÷2,K)=P96,P(I-2,U+2,K+2)=P146,

P(I-l,d÷2.K)=P97,P(I-1,J+2,K_2)=P147,

P(I .J+2,K)=P98,P(I ,J÷2,K_2)=P148,
P(I÷l,J÷2,K)=P99,P(I_l,J*2,K÷2)=P149,

P(I+2,d+2,K)=P1OO,P(I+l,_+2.K÷2)=P150]$

P(ITE,U ,KL0-2)=P182

P(ITE,_ ,KLO-1)=P183

P(ITE,d KL0 )=P184

P(ITE,d KUP )=P185

P(ITE,d KUP+l)=P186

P(ITE J KUP+2)=P187

P(ITE J+l KLO-2)=P188

P(ITE d÷l KL0-1)=P189

d+l KL0 )=P190

d+l KUP )=P191
d+1,KUP+1)=P192

d+l.KUP÷2)=P193

(c38) (HI : [I

NJ : [U ,d

NK : [K ,K

NTO : [1 .1

NT1 : [1 ,1

NT2 : [1 ,1

NT3 : [1 ,1

NT4 : [1 .1
Time= 70 msecs

.d
K

1

1

1

1
1

,I-I,I-2,1 ,I-I,1-2,1 ,I-I.1-2,1 ,I-I,1-2,I ,I-I,I-2],

.d-l.d-1 ..J-l.d ..J .d .,J+l .J+l.d+l ..J .J .j ]

,K ,K ,K ,K-1,K-I.K-1,K ,K ,K ,K+I ,K+I,K_I]

,1 ,1 ,1 ,1 ,1 ,1 ,1 ,1 ,1 ,1 ,1 ,1 ]

,O ,O ,O ,0 .O ,0 ,O ,0 ,O ,1 ,1 ,1 ]

,O ,O ,O ,1 ,1 ,1 ,O ,0 ,O ,0 ,O .O ]
,O ,O ,O ,1 .1 , I ,o ,o ,O .o .0 ,o ]

,o ,o ,0 ,O ,o .o ,o .o .O ,1 .1 ,1 ])$

(C39) (M : O,

FOR N: 1THRU 15 O0 (M:M+I,IF NTO[N]=I THEN PPO[M]: PX (NI[N].NJ[N],NK[N])),

FOR N: I THRU 15 D0 (M:M÷I.IF NTO[N]=I THEN PPO[M]: PY (NI[N],NJ[N],NK[N])),

FDR N:I THRU 15 DO (M:M+I,!F NTO[N]=I THEN PPO[M]: PZ[O](NI[N],Nj[N],NK[N])))$
Time= 1550 msecs

(C40) (M : O,

FOR N: 1THRU 15 DO (M:M+I.IF NTtEN]=I THEN PPtEM]: PX (NICN],NU[N],NK[N])),

FOR N: 1THRU 15 DO (M:M+I,IF NT1[N]=I THEN PPI[M]: PY (NI[N],NU[N],NK[N])),

FOR N:I THRU 15 DO (M:M+I,!F NTI[N]=I THEN PPI[M]: PZ[1](NI[N],NJ[N],NK[N])))$
Time= 890 msecs

(C41) (M : O,

FOR N: 1 THRU 15 DO (M:M+I,IF NT2[N]=I THEN PP2[M]: PX (NIZN],NU[N],NK[N])),

FOR N:I THRU 15 DO (M:M+I,IF NT2[N]=I THEN PP2[M]: PY (NI[N],Nd[N].NK[N])),

FOR N:I THRU 15 DO (M:M+I,IF NT2[N]=I THEN PP2[M]: PZ[2](NI[N],NJ[N],NK[N])))$
Time= 920 msecs

{C42) (M : O,

FOR N:I THRU 15 DO (M:M+I,IF NT3[N]=I THEN PP3[M]: PX (NI[N],NU[N],NK[N])),

FOR N: I THRU 15 DO (M:M+I,IF NT3[N]=I THEN PP3[M]: PY (NI[N],NU[N],NK[N])),

FOR N:I THRU 15 D0 (M:M+I,IF NT3[N]=I THEN PP3[M]: PZ[3](NI[N],NU[N],NK[N])))$
Time= 6310 msecs



(¢43) (M : 0,

FOR N: 1THRU 15 DO (M:M+I,!F NT4[N]=I THEN PP4[M] : PX (NI[N],Nd[N],NK[N])),

FOR N: 1THRU 15 DO (M:M+I,IF NT4[N]=I THEN PP4[M] : PY (NI[N],NJ[N].NK[N])).

FOR N: 1THRU 15 DO (M:M÷I,IF NT4[N]=I THEN PP4[M]: PZ[4](NI[N],NJ[N],NK[N])))$

Time= 6410 msecs

(c_4) / ............................................................................. /
(RLO: IRES, RIP, RIM. Rd, RK, RdP, RKP, RTOT] , RPO : SUBST(LT,RLO) )$

Time= 14730 mseos

(C45) FOR N:I THRU 8 00 ( RPO[N] :SORT( RPO[N] ). PRINT("DEP",N,RPO[N]) )$

DEP 1 [Pl13, P63, P82, P83, P84, P87, P88, P89, P92, P93, P94]

DEP 2 [Pl12. Pl13. Pl14, P62. P63, P64. P82, P83. P84. P87. P88, P89, P92. P93.

P94]

OEP 3 [Pl11, Pl12. Pl13, P61, P62, P63, P81. P82, P83, P86. P87, P88, P91. P92,

P93]

DEP 4 [P106, P107. P108. P109. Pl11, Pl12. Pl13. Pl14. P56. P57, P58, P59. P61.

P62, P63, P64, P76, P77, P78, P79, P81, P82. P83, P84. P86, P87, P88. P89, P91,

P92. P93, P94]

OEP 5 [Pl11, Pl12, P113. Pl14, P36. P37, P38, P39, P56, P57, P58, P59, P61,

P62. P63, P64, P66, P67. P68. P69, P81, P82. P83, P84. P86, P87, P88, P89, P91.

P92, P93, P94]

DEP 6 [Pl11, Pl12, P113, Pl14, Pl16, Pl17, Pl18, Pl19 P61. P62, P63. P64, P66,

P67. P68. P69, P81, P82, P83. P84, P86, P87. P88, P89 P91, P92. P93. P94, P96,

P97. P98, P99]

DEP 7 [P106. P107. P108. P109. Pl11, P112° Pl13, Pl14 Pl16, P117, Pl18. Pl19,

P136, P137. P138, P139, P61. P62, P63. P64. P81, P82, P83, P84, P86, P87, P88.

P89, P91, P92. P93, P94]

DEP 8 [P106, P107, P108, P109, P111, Pl12. Pl13, Pl14, Pl16, Pl17, P118, Pl19.

P136, P137, P138, P139. P36, P37, P38. P39, P56, P57, P58, P59. P61, P62, P63,

P64, P66, P67, P68, P69, P76, P?7, P78, P79, P81, P82, P83, P84, P86, P87, P88,

P89, P91, P92, P93, P94, P96, P97, P98. P99]
Time= 1320 msecs

(C46) M : 05

Time: 10 msecs

(C47) FOR N:I THRU 15 DO

(M:M+I.IF NTO[N]=I THEN (PPO[M] :SORT(SUBST(LT,PPO[M])),PRINT("LPO".M.PPOEM])))$

LPO 1 [P88, P89]

LPO 2 [P87, P88]

LPO 3 [P86, P87]

LPO 4 [P83. P84]

LPO 5 [P82. P83]

; Starting garbage collection due to Oynamic-1 space overflow.

; Finished garbage Collection due to Oynamic-1 space overflow.

LPO 6 [PS1, P82]
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LPO 7 [P63, P64]

LPO 8 [P62. P63]

upo 9 (p61, p62]

LPO 10 [P93, P94]

LPO 11 [P92, P93]

LPO 12 [P91. P92]

LPO 13 [Pl13. Pl14]

LPO 14 [Pl12. Pl13]

LPO 15 [Pl11, P112]

Time= 7890 msecs

(C48) FOR N:I THRU 15 DO

(M:M+I,IF NTO[N]=I THEN (PPO[M]:SORT(SUBST(LT,PPO[M])),PRINT("LPO",M,PPO[M])))$

LPO 16 [P83, P84, P88, P89, P93

LPO 17 [P82, P83, P87, P88 P92

LPO 18 [P81, P82, P86. P87

LPO 19 [P78. P79, P83, P84

LPO 20 [P77, P78, P82, P83

LPO 21 [P76, P77, P81 P82

LPO 22 [P58, P59, P63

LPO 23 [P57, P58 P62

LPO 24 [P56, P57

LPO 25 [P88, P89

LPO 26 [P87, P88

LPO 27 [P86, P87

P94]

P93]

P91 P92]

P88 P89]

P87 P88]

P86 P87]

P64 P68 P69]

P63 P67. P68]

P61 P62 P66, P67]

P93 P94 P98. P99]

P92 P93. P97. P98]

P91 P92. P96. P97]

LPO 28 [PIO8, P109. Pl13, Pl14, P118. Pl19]

LPO 29 [PLO7, PIO8, Pl12, Pl13, P117, P118]

LPO 30 [PLO6, P107. Pl11, Pl12, Pl16, Pl17]
Time= 7730 msecs

(C49) FOR N:I THRU 15 DO

(M:M÷I.IF NTO[N]=I THEN (PPO[M] :SORT(SUSST(LT.PPO[M])),PRINT("LPO".M.PPO[M])))$

LPO 31 [Pl13, P114 P63, P64. P88

LPO 32 [P112, Pl13 P62. P63, P87

LPO 33 [Pl11, P112. P61, P62, P86

LPO 34 [P108, P109, P58, P59, P83

LPO 35 [PLO7, P108, P57, P58, P82

LPO 36 [PLO6, P107, P56, P57, P81

P89]

p88]

P87]

P84]

p83]

P82]

LPO 37 [P38. P39, P63, P64, P88, P89]

LPO 38 [P37. P38, P62. P63. P87, P88]

LPO 39 [P36, P37, P61, P62, P86, P87]

LPO 40 [P118, P119, P68, P69, P93, P94]

LPO 41 [Pl17, Pt18, P67, P68, P92, P93]



LPO 42 [Pl16, Pl17, P66, P67, P91, P92]

LPO 43 [Pl13, Pl14, P138, P139, P88, P8£]

LPO 44 [Pl12, Pl13, P137, P138, P87, P88]

LPO 45 [P111, Pl12, P136, P137, P86, P87]
Time: 7070 msecs

(C50) (RLI: [R1K . DPU ATTI] . RPI : SUBST(LT,RL1) )$

Time= 5620 msecs

(C51) FOR N:I THRU 3 DO ( RPI[N]:SORT( RPI[N] ), PRINT("DEP",N,RPI[N]) )$

DEP 1 [P106, P107, P108, P109, Pltl, Pl12, Pl13, Pl14, Pl16, P117, P118, Pl19,

P136, P137, P138, P139, P161, P162, P163, P1G4, P81, P82, P83, P84. P86, P87,

P88, P89, P91. P92, P93 P94]

DEP 2 [P108, Pl12, Pl13 Pl14, Pl18, P133, P137, P138, P139, P143, P83, P87,

P88, P89, P93]

DEP 3 [P106, P107. P108 P109, Pl11, P112, Pl13, P114, P11G, P117, Pl18, P119.

P133, P136, P137, P138, P139, P143, P161, P162, P163, P164, P81. P82, P83, P84,

P86, P87, P88. P89. P91, P92, P93. P94]
Time= 510 msecs

(C52) M : 05
Time= 0 msecs

(C53) FOR N:I THRU 15 DO

(M:M÷I,IF NTI[N]=I THEN (PPI[M]:SORT(SUBST(LT,PPI[M])),PRINT("LPt",M,PP1[M])))$

LP1 1 [P88, P89]

LP1 2 [P87, P88]

LPI 3 [P86, P87]

LPI 13 [Pl13, Pl14]

LP1 14 [Pl12, Pl13]

LP1 15 [Pl11, P112]
Time= 1410 msecs

(C54) FOR N: 1THRU 15 O0

(M:M_I,IF NTI[N]=I THEN (PPI[M]:SORT(SUBST(LT,PPl[M])),PRINT("LPI".M,PPI[M])))$

LP1 16 [P83, P84, P88, P89, P93, P94]

LPI 17 [P82, P83, P87, P88, P92, P93]

LP1 18 [P81, P82, P86, P87, P91, P92]

LP1 28 [P108, P109, Pl13, Pl14. Pl18, Pl19]

LP1 29 [P107, P108, P112, Pl13, Pl17, Pl18]

LP1 30 [P106, P107, Pl11, Pl12, Pl16, Pl17]

Time= 2860 msecs

(C55) FOR N: 1THRU 15 D0

(M:M÷I,IF NTI[N]=I THEN (PPI[M]:SORT(SUBST(LT,PPl[M])),PRINT("LPI".M,PPI[M])))$

LP1 31 [P113, Pl14. P138, P139, P88, P89]

LP1 32 [Pl12, Pl13. P137. P138. P87, P88]
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LPl 33 [Pl11. P112. P136. P137. P86, P87]

L#1 43 [Pl13. P114. P138, P139. P163. P164]

LP1 44 [P112, P113. P137, P138. P162. P163]

LPl 45 [Pl11, Pl12, P136, P137. P161. P162]

Time= 2990 msecs

(C56) (RL2: [R1KU, DPLO, ATT2]
Time = 5460 msecs

• RP2 : SUBST(LT.RL2) )$

(C57) FOR N:I THRU 3 DO ( RP2[N]:SORT(

DEP 1 [P11. P12. P13. P14. P36, P37, P38, P39. P56. P57, P58. P59, P61, P62,

P63. P64. PGG, P67. P68, P69. P81, P82. P83, P84. PSG, P87, P88. P89, P91, P92,

P93, P94]

DEP 2 [P33, P37, P38, P39, P43, P58, P62, P63, P64. P68, P83, P87, P88, P89.

RP2[N] ), PRINT("DEP",N,RP2[N]) )$

P93]

DEP 3 [Pll, P12, P13, P14, P33, P36. P37, P38, P39, P43, P56, P57, P58, P59,

P61. P62. P63. P64. P66, P67, P68, P69, P81, P82, P83, P84, P86, P87, P88, P89,

P91, P92, P93, P94]

Time= 500 msecs

(C58) M : 05

Time= 0 msecs

(C59) FOR N:I THRU 15 DO
(M:M+I,IF NT2[N]=I THEN (PP2[M]:SORT(SUBST(LT,PP2[M])),PRINT("LP2",M,PP2[M])))$

LP2 1 [P88. P89]

LP2 2 [P87, P88]

LP2 3 [P86, P87]

LP2 7 [P63, P64]

LP2 8 [P62, P63]

LP2 9 [P61. P62]
Time= 1320 msecs

(C60) FOR N: 1THRU 15 DO

(_:M+I,IF NT2[N]=I THEN (PP2[M] SORT(SUBST(LT,PP2[M])),PRINT("LP2",M,PP2[M])))$

LP2 16 [P83, P84

LP2 17 [P82. P83

LP2 18 [P81, P82

LP2 22 [P58, P59

LP2 23 [P57, P58

LP2 24 [P56, P57

Time = 3150 msecs

P88, P89, P93 P94]

P87, P88, P92 P93]

P86, P87, P91 P92]

P63, PG4. P68, P69]

P62, P63. P67 P68]

P61, P62. P66 P67]

(C61) FOR N:I THRU 15 DO

(M:M+I,IF NT2[N]=I THEN (PP2[M]:SORT(SUBST(LT,PP2[M])),PRINT

LP2 31 [P38, P39, P63, P64, P88, P89]

LP2 32 [P37, P38, P62, P63, P87, P88]

"LP2",M,PP2[M])))$



LP233 [P36, P37, P61, P62, P86, P87]

LP2 37 [P13, P14, P38, P39, P63, P64]

LP2 38 [P12. P13, P37, P38, P62, P63]

LP2 39 [P11, P12, P36, P37. P61, P62]
Time= 2950 msecs

(C62) (RL3: [R2KW, CIRC, ATT3] , RP3 : SUBST(LT,RL3)

; Starting garbage collection due to Oynamic-O space overflow.
; FinisheO garOage collection aue to Oynamic-O space overflow.

Time: 9140 msecs

)$

(C63) FOR N:I THRU 3 DO ( RP3[N]:SORT( RP3(N] ), PRINT("DEP",N,RP3[N]) )$

OEP 1 [Pl11, Pl 2, Pl13, P114, P182, P183, P184, P185, P186, P187, P36. P37,

P38. P39, P56, P57, P58, P59. P61. PG2, P63, P64, P66. P67, P68, P69, P81, P82,

P83, P84, P86, P87, P88, P89, P91, P92, P93, P94]

DEP 2 [P182, P183, P184, P185, P186, P187]

DEP 3 [Pl11, Pl12, Pl13, P114, P182, P183. P184, P185, P186. P187, P3G, P37,

P38, P39. P5G, P57, P58, P59, P61. P62, P63, P64, P66, P67. P68, PG9, P81, P82.

P83, P84, P86. P87, P88, P89, P91, P92, P93, P94]
Time: 530 msecs

(C64) M : 05

Time= O msecs

(C65) FOR N: 1THRU 15 DO

(M:M÷I,IF NT3[N]=I THEN (PP3[M]:SORT(SUBST(LT,PP3[M])),PRINT("LP3",M,PP3[M])))$

LP3 1 [P88, P89]

LP3 2 [P87, P88]

LP3 3 [P86, P87]

LP3 7 [P63, P64]

LP3 8 [P62, P63]

LP3 9 [P61. P62]
Time= 1300 msecs

(C66) FOR N: 1THRU 15 DO

(M:M_I,[F NT3[N]=I THEN (PP3[M]:SORT(SUEST(LT,PP3[M])),PR[NT("LP3".M,PP3[M])))$

LP3 16 [P83, P84 P88, P89, P93, P94]

LP3 17 [P82, P83 P87, P88, P92, P93]

LP3 18 [P81, P82 P86, P87, P91, P92]

LP3 22 [P58, P59. P63, P64° P68, P69]

LP3 23 [P57, P58, P62, P63, P67, P68]

LP3 24 [P56, P57, P61, P62, P66, P67]
Time= 3030 msecs

(C67) FOR N: 1 THRU 15 DO

(M:M+I.IF NT3[N]=I THEN (PP3[M] :SORT(SUBST(LT,PP3[M])),PRINT("LP3",M,PP3[M])))$

LP3 31 [Pl13, Pl14, P182, P183, P184, P185, P186. P187, P63, P64. P88, P89]

LP3 32 [Pl12, Pl13, P182, P183, P184, P185, P186. P187, P62, P63, P87. P88]



LP3 33 [P111, P112, P182, P183, P184, P185, P186, P187, P61, P62, P86, P87]

LP3 37 [P182, P183. P184, P185, P186, P187, P38, P39, P63, P64, P88, P89]

LP3 38 [P182, P183, P184, P185, P186, P187, P37, P38, P62. P63, PBT, P88]

LP3 39 [P182, P183, P184, P185, P186, P187, P36, P37, P61, P62, P86, P87]
Time= 5260 msecs

(C68) (RL4: [R2KP, CIRC. ATT4]

Time- 5180 msecs

, RP4 : SUBST(LT.RL4) )$

(C69) FOR N:I THRU 3 DO ( RP4[N]:SORT( RP4[N] ), PRINT("DEP",N,RP4[N]) )$

DEP 1 [PIO6, P107, P108, PIO9. Pl11. Pl12, Pl13, Pl14, Pl16, Pl17, Pl18, Pl19,

P136, P137, P138, P139, P182, P183, P184, P185, P186, P187, P61, P62, P63, P64,

P81, P82, P83, P84, P86. PS?, P88, P89, P91, P92, P93. P94]

DEP 2 [P182, P183, P184, P185, P186, P187]

DEP 3 [P106, PlO?, P108, PIO9, Pl11, Pl12, Pl13, Pl14, Pl16, Pl17, Pl18. Pl19,

P136, P137, P138, P139, P182, P183, P184, P185, P186, P187, P61, P62, P63, P64,

P81, P82, P83, P84, P86, P87, P88. P89, P91. P92, P93, P94]

Time= 470 msecs

(C70) M : 05

Time= 10 msecs

(C71) FOR N: I THRU 15 O0

(M:M+I,IF NT4[N]=I THEN (PP4[M]:SORT(SUBST(LT,PP4[M])),PRINT("LP4",M,PP4[M])))$

LP4 1 [P88, P89]

LP4 2 [P87, P88]

LP4 3 [P86, P87]

LP4 13 [Pl13, Pl14]

LP4 14 [Pl12, Pl13]

LP4 15 CPlll, Pl12]
Time= 1330 msecs

(C72) FCR N: 1THRU i5 DO

(M:M+I,IF NT4[N]=I THEN (PP4[M]:SORT(SUBST(LT,PP4[M])),PRINT("LP4",M,PP4[M])))$

L_4 16 [P83, P84. P88, P89, P93. P94]

LP4 17 {P82, P83, P87, P88, P92, P93]

LP4 18 [P81, P82, P86, P87, P91, P92]

LP4 28 [P108, P109, P113, Pl14, P118, Pl19]

LP4 29 [PlO?, PLO8, Pl12, Pt13. Pl17, Pl18]

LP4 30 _P106, P107, Pl11, P112, Pl16. Pl17]
Time= 3030 msecs

(C73) FOR N:i THRU 15 DO

(M:M+I,IF NT4[N]=I THEN (PP4[M]:SORT(SUBST(LT,PP4[M])).PRINT("LP4".M,PP4[M])))$

LP4 31 [P113, Pl14, P182, P183, P184, P185. P186, PlS?, P63, P64, P88. P89]

LP4 32 [P112, Pl13, P182, P183, P184, P185. P186, P187, P62o P63, P87, P88]

LP4 33 _P111, Pl12, P182, P183, P184, P185, P186, P187. P61, P62, P86. P87]



LP443 [P113,Pl14, P138, P139, P182, P183, P184, P185, P186, P187, P88, P89]

LP4 44 [P112, P113, P137, P138, P182, P183. P184, P185. P186, P187, P87, P88]

LP4 45 [Pl11, Pl12, P136, P137, P182, P183, P184, P185, P186, P187, P8G, P87]
Time: 5040 msecs

(c74) / ............................................................................. /
Accumulated Computation Time= 400140 mseos
Time= 421880 msecs

(D74) DONE

OUZT():
(c75)
%DCL-W-SKPOAT, image data (records not beginning with "$") ignored

HME4905 job terminated at 23-JAN-1991 09:05:46.65

Ra_eneQn_/gn_oemation:: 374

Direct I/0 count: 580

Page faults: 147965

Charged CPU time: 0 00:07:11.01

Peak working set size: 4096

Peak page file size: 40493
Mounted volumes: 0

Elapsed time: 0 00:13:18.49



APPENDIX B

MACSYMA CODE TO DIFFERENTIATE THE RESIDUAL



/* RMDER.MAC : GENERAL RESIDUAL EXPRESSION & WING.WAKE UPDATES (K=KUP.K=KLOW) =/

/- ./
/" MACSYMA PROGRAM TO GENERATE FORTRAN SOURCE CODE FOR THE JACOBIAN & RHS -/

/- ./
/" DEC 12. 1990 =/

/.............................................................................. /
SHOWTIME:TRUE$

RESIDUAL : RIP'TA11P'(P89-P88)

÷ RIP=TAi2P-(TAJI-(P88-P83+P89-P84)+TAd2-(P93-P88+P94-P89))

÷ RIP'QXINF'2/DXlC(1)

+S "(RIM'TAllM'(P88oP87)

÷ RIM'TA12M'(TAjl"(P88-P83+P87-P82)÷TAJ2=(P93-P88+P92-P87))

+ RIM'OXINF-2/DXIC(1))

+ RJP=TA22P-(P93-P88)

+ RJP,TA21P-(TAII-(P88-P8T+P93-P92)+TAI2=(P89-P88÷P94-P93))
+S "(R_ =TA22M=(P88-P83)

+ Rj -TA21M-(TAIl=(P88-P87+P83-P82)÷TAI2-(P89-P88÷P84-P83)))

+V1=(RKP,TA33P=(P113-P88) ÷ RKP=OZINF-2=XIXXI(J.I)/DZETAC(K))

+V2-(RK "TA33M-(P88 -P63) + RK -OZINF-2=XIXXI(J.I)/DZETAC(K))$

DXII(I)'(P(U.K.I÷I)_S=P(U.K.I)) ÷ QXINF/XIXIP(d.I)$

(1/2)'(AJl(d)=(P(d ,K,I)-P(J-I,K,I)+P(J ,K,I_I)-P(U-I,K,I÷I))

÷AU2(J)'(P(J+I.K.I)-P(J .K.I)÷P(J÷I.K.I+I)-P(d .K.I+I)))

÷ QXINF'S'XIYIP(J.I)/XIXIP(J.I)$

(1/2)'(A1K(K)'(P(j.K .I)-P(J.K-I.I)÷P(J.K .I÷I)-P(J.K-I.I_I))

+A2K(K)'(P(d.K+I.I)-P(J.K .I)+P(J.K+I.I+I)-P(j.K .I÷I)))
+ QZINF$

(I/2)'(DCI'P(J.K.I )÷DC2=P(J.K÷I.I )÷DC3"P(J.K+2.I )

+DCI=P(J.K.I+I)+DC2=P(d.K÷I.I+I)_DC3,P(J.K+2.I+I)) + QZINF$

(1/2)'(DC4"P(J,K,! )_DC5=P(_,K-I,I )÷DC6=P(d,K-2,I )

÷DC4=P(J.K,I+I)_DC5=P(_.K-I,I+I)+DC6"P(J.K-2.I÷I)) ÷ OZINF$

CCI=P(d. KUP .ITE)+S=CC2"P(J.KUP +I.ITE)+ CC3"P(J.KUP _2.1TE)

÷S=CC4=P(d.KLOW. ITE) ÷ CC5"P(J.KLOW-I.ITE)÷S=CC6"P(J.KLOW-2.ITE)$

(I/2)'(AIK(K)=(P(U.K .I)-P(d.K-I.I)+P(j.K .I÷I)-P(d.K-I.I+I))

÷A2K(K)'(P(d.K+I.I)-P(j.K .I)+P(J.K+I.I÷I)-P(d.K .I+I)))

÷ QZINF - AiK(K)'CI(O)$

(I/2)'(AIK(K)=(P(d.K .I)-P(U.K-I.I)÷R(d.K .I÷I)-P(J.K-I.I÷I))

+A2K(K)'(P(d.K÷I.I)-P(J.K .I)+P(J.K+I.I÷I)-P(d.K .I_I)))

OZINF - A2K(K)'CI(J)$

PX(I.d.K) :=

PY(I.d.K) :=

PZ[O](I.J.K):=

PZ[I](I.d.K):=

PZ[2](I.U.K)::

cI(J) :=

PZ[3](I,d,K):=

PZ[4](I.d.K):=

U(I.J.K) := AIIR (d.I)=PX(I.d.K) + XIYIP(J.I)'PY(I.J.K)$

V(I.d.K) := XIYIP(J.I)'PX(I.d.K) ÷ PY(I.j.K)$

FOR N:O THRU 4 DO (

RH [N](I.d.K):=(I+GI=(U(I.U.K)=PX(I._.K)÷V(I.d.K),Py(I.j.K)+PZ[N](I.d.K)=2

SG [N](I.d.K):= G3 • ( (RH[N](I.J.K)_RH[N](I-I.d.K))_G4 + G5 ) F NP

RIP[N](I.d.K):= SG(I.J.K)'(RH[N](I.d.K)÷S'RH[N](I-I.U.K)) + RH[N](I-I,d,K)
RIM[N](I,d,K):= RIP[N](Iol,_,K)

)_G2,

RIK ():=(3=RIP[I](I.d.K)+3-RIM[I](I.j.K)+S-RIP[I](I.J.K÷I),S.RIM[I](I.d.K_I))/4$

R1KU():=(3_R_2](_K)+3"R_M[2](_J_K)÷S_R_[2](I_d_K_1)_s_RIM[2](I_d'K_1))/4$

R2KW():=( RIP[3](I._.K)÷ RIM[3](I.U.K)÷ RIP[3](I.U.K-I)+ RIM[3](I.d.K-I))/4$

R2KP():=( RIP[4](I.j.K)+ RIM[4](I.J.K)+ RIP[4](I.d.K*I)+ RIM[4](I.j.K_I))/4$

FU (I.J)
FXU ():=

FYU ():=
uu ():=
vu ():=
DDPU():=

:= CC1"P(d.K.I) + S=CC2-P(J.K÷I.I) + CC3=P(d.K÷2.!)$

TAII"(FU(I.J)+S'FU(I-I.d))+TAI2=(FU(I÷I.d)+S-FU(I.d))$

TAJI'(FU(I.d)+S=FU(I.d-I))÷TAJ2-(FU(I._÷I)÷S-FU(I.j))$

(XIXX(J.I)_2÷XIYX(J.I)_2)=FXU() + XIYX(J.I)'FYU() ÷ XIXX(J.I)'QXINF$

XIYX(J.I)'FXU() ÷ FYU()$

(UU()'DDZXU÷VU()'DDZYU-QZINF) • DZETA(KLOW)$

FL (I,d)

FXL ():=

FYL ():=

UL ():=

VL ():=
DDPL():=

:= CC4=P(J.K.I) ÷ S-CC5=P(j.K-I.I) ÷ CC6"P(d.K-2.I)$

TAII"(FL(I.d)+S'FL(I-I.d))+TAI2-(FL(I_I.J)÷S=FL(I.U))$

TAJI'(FL(I.J)+S'FL(I.d-I))+TAd2-(FL(I._+I)_S-FL(I.j))$

(XIXX(J.I)_2÷XIYX(J.I)_2)-FXL() ÷ XIYX(J.I)'FYL() + XIXX(d.I)'OXINF$
XIYX(J.I)'FXL() + FYL()$

(UL()'DDZXL÷VL()'DDZYL-QZINF) • DZETA(KLOW)$

(ANOFII : S "(RIK • TA33M = DDPU + RIK "QZINF,2=XIXXI(J.I)/DZETAC(K)).

ANOFI2 : RIKU • TA33P • DOPL + RIKU=QZINF-2-XIXXI(J.I)/DZETAC(K)

ANOFI3 : R2KW = TA33M • CIR

ANOFI4 : S " R2KP " TA33P • ClR ,_$
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(NI : [I ,I-I,1-2.1 .I-I.1-2,1 ,I-I.1-2.1 .I-I.1-2.! ,I-I,1-2]

NJ : [d ,d ,_ ,d-l,d-l,d-l,d ,_ ,d ,d+l,d+l,d_l,d ,d ,d ]

NK : [K ,K ,K ,K ,K ,K ,K-I,K-1,K-1,K ,K ,K ,K_I,K_I,K_I]

NT[O] : [1 ,1 ,1 , 1 ,1 ,1 ,1 ,1 , 1 ,1 , 1 , 1 ,1 ,1 ]
NT[I] : [1 ,1 ,1 ,O ,O iO ,O ,0 ,O ,O ,0 ,O ,1 ,1 ,1 ]

NT[2] : [1 , 1 ,1 ,O ,0 ,0 ,1 ,1 ,t ,O ,0 ,O ,O ,O ,0 ]

NT[3] : [1 ,1 ,1 ,0 ,O ,O ,1 ,1 ,1 ,O ,0 ,O ,O ,O ,O ]

NT[4] : [1 ,1 ,i ,O ,O ,0 ,0 ,O ,O ,O ,O ,O ,1 ,1 ,1 ])$
FOR L:O THRU 4 DO (M : O,

FOR N:I THRU 15 DO (M:M+I,IF PART(NT[L],N)=I THEN PP[L,M]:PX (NI[N],Nj[N],NK N])),

FOR N:I THRU 15 DO (M:M+I,IF PART(NT[L],N)=I THEN PP[L.M]:PY (NI[N],NU[N],NK N])),

FOR N:I THRU 15 D0 (M:M_I,IF PART(NT[L],N)=I THEN PP[L,M]:PZ[L](NI[N],NJ[N],NK[N])),

FOR N:I THRU 15 DO (M:M_I,IF PART(NT[L],N)=I THEN PP[L,M]: U (NI[N].NJ[N],NK[N])),

FOR N:I THRU 15 DO (M:M+I,IF PART(NT[L],N)=I THEN PP[L,M]: V (NI[N],NJ[N],NK[N])))$

KILL(PX,PY,PZ[O],PZ[1],PZ[2],PZ[3],PZ[4],U,V)$
FOR L:O THRU 4 DO (M : O,

FOR N:t THRU 15 DO (M:M+I,IF PART(NT[L],N)=I THEN PF[L,M]:PX (NI[N],NJ[N],NK[N])),

FOR N:I THRU 15 DO (M:M÷I,IF PART(NT[L],N):I THEN PF[L.M]:PY (NI[N],NJ[N],NK[N])),

FOR N: 1THRU 15 DO (M:M÷I,IF PART(NT[L],N)=I THEN PF[L,M]:PZ[L](NI[N],NJ[N],NK[N])),

FOR N:I THRU 15 DO (M:M÷I,IF PART(NT[L],N)=I THEN PF[L,M]: U (NI[N],NJ[N],NK[N])),

FOR N:I THRU 15 DO (M:M+I,IF PART(NT[L],N)=I THEN PF[L,M]: V (NI[N],Nd[N],NK[N])))$

RTTO:

[P(d ,K-2 I-2)=P36 ,P(d
P(J-1,K-1

P(d .K-I

P(J+I,K-1

P(J-2,K

P(U-I,K

P(d ,K
P(U+I,K

P(J÷2,K

I-2)=P5$ ,P(d-1

I-2)=P61 ,P(d

1-2)=P66 P(d_i

I-2)=P76
I-2)=P81

I-2)=P86

I-2)=P91

I-2)=P96

P(d-I,K+I,I-2)=PIOG

P(d ,K÷l,I-2):P111
P(d÷l,K+1,I-2)=P116

P(d ,K+2,I-2)=P136

RTTI:

[P(d-1.K ,I-2):P81 P(j-I,K

P(d ,K ,I-2):P86 P(d ,K

P(d+I,K ,I-2)=P91 P(J_I,K

P(d-i,K÷l.I-2)=PiO6 P(U-I,K*I

P(d ,K_I,I-2):Plil P(d ,K+I

P(j_l,K÷l,I-2)=P116 P(J+I,K+I

K-2 I-1)=P37 ,P(d ,K-2 I)=P38 ,P(d ,K-2,I_l)=P39

K-1
K-1

K-t

P(J-2 K
P(J-I K

P(U K

P(d_l ,K

P(d_2 .K
P(d-1 ,K÷I,I-1):P10?

P(d ,K+1,I-I)=P112

P(J+I,K_I,I-1)=Pll7

P(d ,K+2,I-1)=PI37

I-I)=P57 ,P(J-I,K-I

I-I)=P62 .P(d ,K-I

I-I):P67 ,P(J+I,K-I

I-1)=P77 ,P(J-2,K
I-1)=P82 .P(d-I,K

I-I)=P87 ,P(J ,K

I-1)=P92 P(d*l,K

I-1)=P97 P(J+2,K
P(J-1,K+I

P(d ,K+I

P(J_1,K+I

I):P58 .P(J-1.K-l,I_l):PS9

I)=P63 ,P(d ,K-l,I+l):P64

I)=P68 ,P(J+l,K-l,I÷I)=P69

I)=P78 ,P(d-2,K ,I÷1)=P79
I)=P83 ,P(d-I,K ,I_1)=P84

I)=P88 ,P(d K ,I+1)=P89

I)=P93 ,P(d_l K I÷1)=P94

I)=P98 ,P(J+2 K 1-1)=P99
I):P1OS,P(J-1K÷I I_1)=PlO9,

I)=P113,P(J K*I I÷1)=Pl14,

I)=PllS,P(J_1K+I I+l)=Pllg,

P(d ,K_2.I)=P138,P(d K+2 I+1):P139]$

I-I)=P82 P(J-I,K ,I)=PB3 ,P(j-I K

I-I)=P87 P(d ,K ,I)=P88 ,P(d K

I-1)=P92 P(j+I,K ,I)=P93 ,P(J+I K

I-I)=PI07 P(J-I,K_I,I)=PIOS,P(J-I K÷I

I-1):Pl12 P(d ,K÷l.I)=P113,P(J K+I

I-1):Pl17 P(d_l,K+l,I)=P118,P(U_l K+I
P(d-l,K+2,I)=P133,

I_1):P84 .

I÷1)=P89 .

I#1)=P94 ,

I_1)=P109,

I÷1)=P114,

I_1)=P11@.

P(j ,K+2.I-2)=P136 P(U ,K_2,I-1)=P137,P(j ,K+2.I)=P138,P(j ,K÷2,I÷l)=P139,

P(J÷l,K÷2,I)=P143,

P(d ,K÷3,I-2)=P161P(d ,K+3,I-1)=P162,P(J .K÷3,I)=P163,P(J ,K÷3,I_1)=P164]$

RTT2:

[P(J ,K-3,I-2)=P11 P(d ,K-3,i-1)=P12 ,P(d ,K-3,I)=P13 ,P(d ,K-3,I_l)=P14
P(U-1,K-2,1)=P33

P(d ,K-2.I-2):P36 P(U ,K-2,I-1)=P37 ,P(d ,K-2,I)=P38 ,P(d ,K-2,I*l):P39 ,

P(J*1,K-2,I)=P43

P(J-1.K-l,I-2)=P56 P(J-1,K-i,I-1):PS? ,P(J-i,K-I,I)=P58 .P(J-1,K-l,I÷I)=P59 ,

P(d ,K-l,I-2)=P61 P(d ,K-l,I-1)=P62 ,P(d ,K-1,I)=P63 P(d ,K-l,I*l)=P64 ,

P(d+1,K-1,1-2):PG6 P(d_i,K-l,l-l)=P67" ,P(J_I,K-I,I)=PG8 ,P(d+_,K-I,I+I)=PG9 ,

P(J-I,K ,i-2)=P8i P(U-I,K ,I-I)=P82 ,P(J-I,K ,I)=P83 P(J-I,K ,I+i)=P84

P(d ,K ,I-2)=P86 ,P(d .K ,I-I)=PS? ,P(J ,K .I)=P88 ,P(J ,K ,I+I)=P89

P(J+I,K ,1-2)=P91 ,P(J+I,K ,I-1)=P92 .P(d+l,K ,I)=P93 P(d+l,K ,I_1)=P94 i$

RTT3:

[P(d ,K-2,I-2)=P36 ,P(d ,K-2.I-1)=P37 ,P(d ,K-2,I):P38 P(U ,K-2,I÷1)=P39

P(Uo1,K-1.I-2)=P56 ,P(d-l,K-l,I-1)=P57 ,P(d-1K-1,I):P58 P(d-I,K-1 !_1)=P59

P(d ,K-l,I-2)=P61 ,P(d ,K-1,I-I)=P62 ,P(J K-1.i)=P63 P(d ,K-1 I÷1)=P64

P(J+1,K-l,I-2)=P66 ,P{j+l,K-I,I-1)=P67 ,P(J_I K-l,I)=P68 P(j+I,K-1 I+1)=P69

P(O-1,K ,I-2)=P81 .P(O-1,K ,i-1)=P82 ,P(d-1K ,I)=P83 P(J-1,K I_1)=P84
P(d ,K ,I-2)=P86 ,P(U ,K ,!-1)=P87 ,P(d K ,I)=P88 P(d ,K I_1)=P89

P(O+I,K ,I-2)=P91 ,P(J+I,K ,I-1)=P92 ,P(J+I K ,I)=P93 P(j+I,K I+1)=P94

P(d ,K+l,I-2)=Pl11,P(d ,K+l,I-I)=P112,P(J K÷l,!)=P113 P(d .K+I I_l):P114,

P(d ,KLOW-2,ITE)=P182, P(d ,KLOW-I,ITE)=P1B3, P(J ,KL0W ,ITE)=P184
P(U ,KUP ,ITE)=P185, P(d ,KUP ÷l,ITE)=P186, P(J ,KUP +2,1TE)=P18? i$

RTT4:

[P(d

p(u-_
P(J

P(J*_

p(_-_
P(J

P(d+l

p(d
P(d

K-I I-2)=P61 ,P(U

K I-2)=PB1 ,P(J-1

K I-2)=P86 ,P(J

K 1-2)=P9_ ,P(J_X

K_I I-2)=P106,P(J-1

K+I I-2)=Pl14,P(_

K+I I-2)=P116,P(d_1

K+2 I-2)=P136,P(J

KLOW-2,ITE)=P182, P

KUP ,ITE)=P185, P

K-i I-I)=P62 ,P(d ,K-I,I)=P63 .P(d ,K-I,I+I)=P64 ,

K

K

K

K÷ t

K+I

K+I

K+2

d

d

I-1)=PB2 .P(J-1,K I)=P83 ,P(j-1,K ,I+4)=PB4 ,

I-1)=P87 ,P(d .K I)=P88 .P(J .K .I_1)=P89 .

I-1)=P92 ,P(d÷I,K I)=P93 ,P(d_I,K ,I_1):P94

I-1)=PIOT,P(d-1,K+I I)=P108,P(d-I,K÷I,I_I)=P109

I-1)=Pl12,P(J ,K+I I)=P113,P(d ,K÷l,I_1)=P114,
I-1)=PllT,P(d_1,K+l I)=Pl18,P(J+l,K+l,I÷l)=P119.

I-1)=P13?,P(J ,K+2 I)=P138,P(J ,K_2,I÷l)=P139,

KL0W-l,ITE)=P183. P(d ,KLOW ,ITE)=P184

KUP _I,ITE)=P186, P(d ,KUP +2,ITE)=P187 ]$
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(LPP[1]
LPP[2]
LPP[3]

LPP[4]

LPP[5]
LPP[6]

cpp[_]
LPP[8]

LPP[9]

LPP[IO]

LPP[ll]
LPP[12]

LPP[13]

LPP[14]
LPP[15]

LPP[_6]
LPP[17]
LPP[18]

LPP[19]

LPP[20]

LPP[21]

LPP[22]

LPP[23]

LPP[24]

LPP[25]
LPP[26]

LPP[2?]

LPP[28]

LPP[29]

LPP[30]

LPPl[31]

LPPl[32]

LPPl[33]

LPPl[34]
LPPl[35]

LPPl[36]

LPPl[37]

LPPI[38]

LPPl[39]

LPPI[40]
LPPl[41]

LPPl[42]

LPPl[43]

LPPI[44]

LPPI[45]

[P88 ,P89

[P87 ,P88

[P86 ,P87

[P83 ,P84

[P82 ,P83

[P81 ,P82

[P63 ,P64

[P62 ,P63

[P61 .P62

[P93 ,P94

[P92 ,P93

(P91 ,P92

[Pl13,P114

[Pl12,P113

[PIll,P112

[P83 ,P84

[P82 P83
[P81 P82

[P78 P79

[P77 P78
:P76 P77

: P58 P59

: P57 P58

: P56 P57

: P88 P89

: P87 P88

: P86 P87

: P108 P109

: P107 P108

P106 P107

LPPO[31] :[P63 ,P64 ,P88 ,P89 ,Pl13 Pt14]

LPPO[32] :[P62 ,P63 ,P87 ,P88 ,Pl12 Pl13]

LPPO[33] :[P61 ,P62 ,P86.,P87 ,Pll Pl12]

LPPO[34] :[P58 ,P59 ,P83 ,P84 ,P108 P109]

LPPO[35] :[P57 ,P58 ,P82 ,P83 ,P107 P108]

LPPO[36] :[P56 ,P57 ,P81 ,P82 ,P106 P107]

LPPO[37] :[P38 ,P39 ,P63 ,P64 ,P88 P89 ]

LPPO[38] :[P37 ,P38 ,P62 ,P63

LPPO[39] :[P36 .P37 ,P61 ,P62

LPPO[40] :[P68 ,P69 .P93 ,P94

LPPO[41] :[P67 ,P68 ,P92 ,P93

LPPO[42] :[P66 ,P67 ,P91 ,P92

LPPO[43] :[P88 ,P89 ,P113,P114

LPPO[44] :[P87 ,P88 ,PII2,P113

LPPO[45] :[P86 .P87 .PIll.P112

P89 ,P93 ,P94 ], LPP[46]:LPP[16]

P88 ,P92 ,P93 ], LPP[47]:LPP[17]
P87 ,P91 ,P92 ], LPP[48]:LPP[18]

P84 ,P88 ,P89 ], LPP[49]:LPP[19]

P83 ,PS? ,P88 ], LPP[50]:LPP[20]

P82 ,P8G ,P87 ], LPP[51]:LPP[21]

P64 ,P68 ,P69 ], LPP[52]:LPP[22]

P63 ,P67 ,P68 ], LPP[53]:LPP[23]

P62 ,P66 P67 ], LPP[54]:LPP[24]

P94 ,P98 P99 ], LPP[55]:LPP[25]
P93 ,P97 P98 ], LPP[56]:LPP[26]

P92 ,P96 P97 ], LPP[57]:LPP[27]

P119], LPP[58]:LPP[28]

Pl18]. LPP[59]:LPP[29]

Pl17], LPP[60]:LPP[30]

P88

P87

P86

P83

P82

P81

P63
P62

P61

P93

Pg2

P91

PI13,P114,P118

PI12,P113,P117

P111,Pl12,P116
P88

: P87

: P86

: P83

: P82

: P81
: P63

: P62

: P61

: P93

: P92

: P91

[Pl13,P114.P138.P139

[P112.P113,P137.P138

[PIll.P112.P136.P137

PS7 PSS ]
PS6 P87 ]
Pl18 Pl19]

Pl17 Pl18]

Pl16 P117]

P138 P139]

P137 P138]

P136 P137]

LPP[6 ]:LPP[16]

LPP[62]:LPP[17]
LPP[63]:LPP[18]

LPP[64]:LPP[19]

LPP[65]:LPP[20]

LPP[66]:LPP[21]

LPP[67]:LPP[22]

LPP[68]:LPP[23]

LPP[69]:LPP[24]

LPP[70]:LPP[25]

LPP[71]:LPP[26]
LPP[72]:LPP[27]

LPP[73]:LPP[28]

LPP[74]:LPP[29]

LPP[TS]:LPP[30],

P89 P113,P114,P138

P88 ,P112,Pl13,P137

P87 ,P111,Pl12,PI36

P84 ,P108.PlO9.P133
P83 ,PlO7,P108 P132

P82 ,PlO6,P107

P64 ,P88 ,P89

P63 ,P87 ,P88

P62 ,P86 ,P87

P94 ,Pl18,P119

P93 ,P117,P118

P92 ,Pl16,P117

P139],LPP2131]:[P38,P39,P63,P64,P88 ,P89 ]

P138],LPP2132]:[P37,P38,P62.P63.P87 ,P88 ]

P137].LPP2133]:[P36,P3?,P61,P62.P86 ,P87 ]

P134].LPP2134]:[P33,P34,P58,P59,P83 ,P84 ]
P133].LPP2135]:[P32,P33,P5?,P58,P82 ,P83 ]

P131P132],LPP2136]:[P31,P32,P56,PS?,P81 ,P82 ]

Pl13 P114],LPP2137]:[P13,P14,P38,P39,P63 ,P64 ]

P112 P113].LPP2138]:[P12,P13,P3?,P38,P62 ,P63 ]

Plll P112],LPP2139]:[P11,PI2,P36,P37,P61 ,P62 ]

P143 P144],LPP2140]:[P43,P44,P68 P69,P93 ,P94 ]
#142 P143].LPP2141]:[P42,P43.P67 P68,P92 ,P93 ]

P141P142],L_P2142]:[P41,P42,P66 P6?,P91 ,P92 ]

P163 P164],LPP2143]:[P63,P64,P88 P89,P113°P114]

P162 P163],LPP2144]:[P62,P63.PS? P88,Pl12,P113]

P161,P162],LPP2145]:[P61,P62,P86 PS?,P111,P112])$

SCIR: [PI82,P183,P184.P185.P186.P187]$

(LPP3131]:[P63 ,P64 ,P88 P89

LPP3132]:[P62 .P63 ,PS?
LPP3133]:[P61 .P62 .P86

LPP3134]:[P58 ,P59 ,P83

LPP3135]:[P57 ,P58 P82

LPP3136]:[P56 ,PS?

LPP3137]:

LPP3138]:

LPP3139]:
LPP3[40]:

LPP3141]:

LPP3142]:

LPP3143]:

LPP3144]:

LPP3145]:

P38 .P39

[P37 ,P38

P36 ,P37
P68 ,P69

P67 .P68

P66 ,P67

iP88 ,P89

P81
P63

P62

P61

P93

P92

P91

Pl13

P88

P87

P84

P83

P82
P64

P63

P62

P94

P93

P92
Pl14

PS? .P88 Pl12

P86 .P87 Plll

Pl13,Pl14],LPP3131]:APPEND(LPP3131],SCIR).

P112,P113] LPP3132]:APPEND(LPP3[32],SCIR),
PIll,P112] LPP3133]:APPEND(LPP3133].SCIR),

PlO8.P109]

PlOT,P108]

P106,P107]

P88 ,P89 ] LOP3[3?]:APPEND(LPP3[3?].SC[R),

P87 ,P88 ] LPP3138]:APPEND(LPP3138].SCIR).

P86 ,P87 ] LPP3139]:APPEND(LPP3139],SCIR),
P118.P119]

P117,P118]

Pl16,P117]

P138.P139]

Pl13.P137.P138]

PI12.P136,P137]

LPP3143]:APPEND(LPP3143],SCIR),

LPP3144]:APPEND(LPP3144],SCIR),

LPP3145]:APPEND(LPP3145],SCIR))$

SRIP :[P62 P63,P64,P82.P83,P84,P8?,P88,P89.P92,P93,P94,P112,P113,P114]$

$RIM :[P61P62,P63,P81,P82,P83,P86,P8?oP88,P91,P92,P93,PlII,Pl12,P113]$

SRU :[P56 P57,P58.PS£,P61,P62,P63,P64,P?6 ,P?7 ,P78 ,P79 .P81 ,P82 ,P83 ,P84 ,
P86 P87.P88,P89,P91,P92,P93,P94,PlO6,PlOT,PlO8,P109,P111,P112,P113.P114]$

SRK :[P36 P37,P38,P39,P56,P57.P58,P59,P61,P62.P63,P64,P66 ,P67 ,P68 ,P69 ,

P81P82.P83,P84.P86.PS?,P88.P89,P91,P92,P93,P94,P111,P112,P113.P114]$

SRJP :[P61P62,P63.P64,P66,P6?,P68,P69,P81 ,P82 ,P83 ,P84 ,P86 .PS? ,P88 ,P89 ,

P91P92,P93,P94,P96,P97,P98,P99,P111,P112,P113,P114,P116,PI17,P118,P119]$

SRKP :[P61P62,P63,P64.P81,P82,P83,P84,P86,P87,P88,P89,P91,P92,P93,

P94 PlO6,PIOT,PlO8,PIOg,P111,P112,Pl13,Pl14,P116,PlIT,Pl18.P119.

P136,P137.P138,P139]$

SR1K :[P81.P82,P83,P84,P86.P8?,P88,P89,P91.P92.P93,P94.PlO6,PlOT,P108,

Plog,Pl11,P112,PII3.P114,PlI6.P117,Pl18,P119,P136,P137,P138,P139,

P161,P162,P163,P164]$

SDPU :[P83,P87,P88,P89.P93,PlO8,PI12,P113,Pl14.Pl18,P133,PI3?,P138,P139,P143]$
SRIKU:[P11,P12,P13,P14,P36,P3?,P38,P39,P56,P57,P58,P59,P61,P62,P63,P64,

P66,P6?,P68,P69,P81,P82,P83,P84,P86,P87,P88,P89,P91,P92,P93,P94]$

SDPLO:[P33,P37,P38,P39,P43,P58,P62,P63,P64,P68,P83,P8?,P88,P89,P93]$
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SR2KW:APPEND(SRK ,[P182,P183,P184,P1B5,PIB6,P187])$

SR2KP:APPEND(SRKP,[P182,P183,P184,P185,P186,P187])$

RTTW :(P(U ,KLOW-2,1TE)=P182, P(J ,KLOW-i,ITE)=PIB3, P(J ,KLOW ,ITE)=P184,

P(J ,KUP ,ITE)=P185. P(d ,KUP +I,ITE)=PIB6, P(d ,KUP _2,ITE)=PIB?]$

LJKI :[j-2=UM2, d-l=OM1, J+I=GP1, J+2=JP2, K-2=KM2, K-I=KM1, K+I=KP1, K_2=KP2,
I-2=IM2, I-I=IMI, I+I=IPI, I_2=IP2]$

I.............................................................................. I
(MATCHDECLARE([DIFF,A,B],TRUE), TELLS!MP('DIFF(A,B),CONCAT(A,B)) )$

DEPENDS(RIP,SRIP,RIM,SRIM,RJ.SRJ,RK,SRK.RJP,SRdP,RKP,SRKP)$

FOR M:I THRU LENGTH(RTTO ) DO ( DER [M]: DIFF(RESIDUAL,RHS(RTTO[M])) )$

REMOVE([RIP,RIM,RJ,RK,RJP,RKP],DEPENDENCY)$

DEpEND_(R1K'sR1K'DDP__SDP_'R1KU'_R_K__DD_L_SD_L__R2KW__R2KW'R2K_'_R2K__cIR'ScIR)$
FOR M:l THRU LENGTH(RTTI) DO ( DERI[M]: DIFF(ANDFII,RHS(RTTI[M])) )$

FOR M:I THRU LENGTH(RTT2) DO ( DER2[M]: DIFF(ANOFI2,RHS(RTT2[M])) )$

FOR M:I THRU LENGTH(RTT3) DO ( DER3[M]: DIFF(ANOFI3,RHS(RTT3[M])) )$

FOR M:I THRU LENGTH(RTT4) DO ( DER4[M]: DIFF(ANDFI4,RHS(RTT4[M])) )$

REMOVE([RIK,DDPU,RIKU,DDPL,R2KW,R2KP,CIR],DEPENDENCY)$

( SDES:[XDI,XD2,XD3,XD4,XD5], SDESI:[XDI.XD2], SDES2:[XD3,XD4,XDS] )$

DEPENDS([OXINF,QZINF],SDESI,[DDZXU,DDZYU,DDZXL,DDZYL],SDES2)$

DEPENDS([RIP,RIM,RJ.RK.RJP,RKP],SDESI)$

FOR M:I THRU LENGTH(SDESI) DO ( ORS [M]: DIFF(RESIDUAL,SDESI[M]) )$

REMOVE([RIP,RIM,RJ,RK,RJP,RKP],DEPENDENCY)$

DEPENDS([R1K,R1KU,R2KW,R2KP],SDES1,[DDPU.DDPL],SDES)$
FOR M:I THRU LENGTH(SDES ) DO ( DRSI[M]: DIFF(ANOFI1,SDES[M]),

DRS2[M]: DIFF(ANOFI2,SDES[M]),

DRS3[M]: DIFF(ANOFI3,SDES[M]),
DRS4[M]: DIFF(ANOFI4,SDES[M]) )$

REMDVE([RIK,R1KU,R2KW,R2KP.DDPU,DDPL],DEPENDENCY)$
t .............................................................................. /
(PFO: MAKELIST (PF[O,N]=CDNCAT(PD,N),N,I,?5),

PFI: MAKELIST (PF[I,N]:CONCAT(PA,N),N,1,TS),

PF2: MAKELIST (PF[2,N]=CONCAT(PB,N),N,I,?5),

PF3: MAKELIST (PF[3,N]=CONCAT(PC,N),N,1,?5),

PF4: MAKELIST (PF[4,N]=CONCAT(PD,N).N,I,?5))$

(LT : SUBST(PFO, [RIP[O](I,J,K), RIM[O](I,C,K),

RIP[O](I,d-I,K), RIM[O](I,U-1,K), RIP[O](I,j,K-1). RIM[O](I,U,K-1),

RIP[O](l,d+1,K), RIM[O](I,O÷I,K), RIPEO](I,O,K+I), RIM[O](I,d,K÷I)]),

LR : [RIP, RIM, RIPJM, RIMdM, RIPKM, RIMKM, RIPjP, RIMJP, RIPKP, RIMKP],

FOR N:I THRU 10 DO (LT[N] : SUBST(LJKI,LT[N]), LR[N] :: LT[N]))$

(RU : (I/4) = (RIP_RIM÷RIPjM÷RIMUM), RJP : (I/4) " (RIPJPsRIMdP÷RIP+RIM

RK : (1/4) • (RIP÷RIM+RIPKM+RIMKM), RKP ; (1/4) " (RIPKP+RIMKP÷RIP_RIM i$

FOR N:31THRU 45

FOR N: I THRU ?5

FOR L:I THRU LENGTH(SRIP)

FOR L:I THRU LENGTH(SRIM)

FOR L:I THRU LENGTH(SRd )

FOR L:I THRU LENGTH(SRK )

FOR L:I THRU LENGTH(SRJP)

FOR L:I THRU LENGTH(SRKP)

DO ( LPP[N] : LPPO[N] )$

DO (DEPENDS(CONCAT(PO,N),LPP[N]) )$

DO ( DRIP[L]: DIFF(RIP,SRIP[L]) )$

DO ( DRIM[L]: DIFF(RIM,SRIM[L]) )$

DO ( DRY [L]: DIFF(RJ ,SRJ [L]) )$

DO ( DRK ELI: D!FF(RK ,SRK [L]) )$

DO ( DRJP[L]: DIFF(RJP.SRJP[L]) )$
DO ( DRKP[L]: DIFF(RKP,SRKP[L]) )$

( RIK : SUEST(PFI, RIK ()), RIK : SUBST4

RIKU: SUBST(PF2, RIKU()), RIKU: SUESTq

R2KW: SUBST(PF3, R2KW()), R2KW: SUBSTq

R2KP: SUBST(PF4, R2KP()), R2KP: SUBST_

DDPU: SUBST(RTT1,DDPU()), DDPU: SUBSTq

DDPL: SUBST(RTT2,DDPL()), DDPL: SUBSTI

LJKI,RIK ),

LdKI,RIKU),

L_KI,R2KW),

LJKI,R2KP),

LJKI,DDPU),

LjKI,DDPL), CIR: SUBST(RTTW,CI(J)) )$

FOR N:31THRU 45

FOR N: 1THRU 75

FOR N:31THRU 45

FOR N: 1THRU 75

FOR N:31 THRU 45
FOR N: 1 THRU 75

DO ( LPP[N] : LPPI[N] )$

DO (DEPENDS(CONCAT(PA,N),LPP[N]) )$

DO ( LPP[N] : LPP2[N] )$

DO [ DEPENDS(CDNCAT(PB,N),LPP[N]) )$

DO ( LPP[N] : LPP3[N] )$

DO (DEPENDS([CDNCAT(PC,N),CDNCAT(PD,N)],LPP[N]) )$

FOR L: I THRU LENGTH(SRIK ) DO ( DRIK [L]: DIFF(RIK .SRIK [L]) )$

FOR L: I THRU LENGTH(SRIKU) DO ( DRIKU[L] : DIFF(RIKU,SRIKU[L]) )$

FOR L: I THRU LENGTH(SR2KW) DO ( DR2KW[L] : DIFF(R2KW,SR2KW[L]) )$

FOR L: I THRU LENGTH(SR2KP) DO ( DR2KP[L] : DIFF(R2KP,SR2KP[L]) )$
FOR L: 1THRU LENGTH(SDPU ) DO ( DDDPU[L] : DIFF(DDPU,SDPU ILl) )$

FOR L: 1THRU LENGTH(SDPLO) DO ( DDDPL[L] : DIFF(DDPL,SDPLO[L]) )$

FOR L: 1THRU LENGTH(SCIR ) DO ( DCIR [L] : DIFF(CIR ,SCIR [L]) )$

I.............................................................................. /



FOR N:I THRU 75 DO DEPENDS

([CONCAT(PO,N),CONCAT(PA,N),CONCAT(PB,N).CONCAT(PCoN),CONCAT(PD,N)].SDES1)$

FOR L:I THRU LENGTH(SDES1) DO ( DNRIP
DNRIM

DNRJ

DNRK

DNRdP

DNRKP

DNRIK

DNR1KU

DNR2KW

DNR2KP

L]: DIFF(RIP SDESI[L])

L]: DIFF(RIM SDESI[L])

L]: DIFF(Rd SDESI[L])

L]: DIFF(RK SOESI[L])

L]: OIFF(RJP SDESI[L])

L]: D!FF(RKP SDESI[L])

L]: DIFF(R1K SDESI[L])

L]: DIFF(R1KU, SDESI[L])

L]: DIFF(R2KW. SDESI[L])

L]: DIFF(R2KP, SDESI[L]) )$

FOR L:I THRU LENGTH(SDES ) DO ( DNDPU ILl: DIFF(DDPU, SDES ILl),

DNDPLO[L]: DIFF(DDPL, SDES [L]) )$

KILL(RULES)$

/.............................................................................. /
PPSUB(I) := FOR N: I THRU ?5 DO ( FOR M: 1THRU LENGTH(LPP[N])

DO (TD:PART(LPP[N],M), PP[I,N]:SUBST(TD,EV(TD),PP[I,N])) )$

(FOR N :3i THRU 45 DO (LPP IN]

FOR L : I THRU LENGTH(RTTO) DO (RHS(RTTO[L])

(FOR N :31THRU 45 DO (LPP IN]
FOR L : 1THRU LENGTH(RTT1) DO (RHS(RTTI[L])

(FOR N :31THRU 45 DO (LPP IN]

FOR L : 1TH.RU LENGTH(RTT2) DO (RHS(RTT2[L])

(FOR N :31THRU 45 DO (LPP IN]

FOR L : 1THRU LENGTH(RTT3) DO (RHS(RTT3[L])

(FOR L : 1THRU LENGTH(RTT4) DO (RHS(RTT4[L])

LPPO IN] )

: LHS(RTTO[L]))

LPPi IN] )

: LHS(RTTI[L]))

LPP2 IN] )

: LHS(RTT2[L]))

LPP3 [N] )

: LHS(RTT3[L]))
: LHS(RTT4[L]))

PPSUB(O))$

PPSUB(1))$

PPSUB(2))$

PPSUB(3))$

PPSUB(4))$

FOR L:O THRU 4 DO (FOR N:I THRU 75 DO (PP[L,N]:SUBST(LJKI,PP[L,N])))$

FOR L:I THRU LENGTH(RTTO) DO ( RTTO[L] : SUBST(LJKI,RTTO[L]) )$

FOR L:I THRU LENGTH(RTTI) DO ( RTTI[L] : SUBST(LdKI,RTTi[L]) )$

FOR L:I THRU LENGTH(RTT2) DO ( RTT2[L] : SUgST(LjKI,RTT2[L]) )$

FOR L:I THRU LENGTH(RTT3) DO ( RTT3[L] : SU_ST(LdKI,RTT3[L]) )$

FOR L:I THRU LENGTH(RTT4) DO ( RTT4[L] : SUBST(LJKI,RTT4[L]) )$

/.............................................................................. /
/" DEFINE FUNCTIONS USED IN WRITING SOURCE OUTPUT "/

/.............................................................................. /
TITLET(STI,ST2,ST3) :-

(GENTRAN(LITERAL(TAB,EVAL(STI),CR)),

GENTRAN(LITERAL("C",TAB,EVAL(ST2),CR,"C",CR,TAB,EVAL(ST3),CR)) )$

TITLEB() :=

GENTRAN(LITERAL("C",CR,TAB,"RETURN",CR,TAB,"END",CR))$

TITLEC(STI) :=

GENTRAN(LITERAL("C",CR,TAB,EVAL(STI).CR))$

TITLEI(LNR,RTT) :=

(GENTRAN(LITERAL("C",CR,"C",TAB,"P",CR,"C",CR)),

FOR L:I THRU LNR DO

GENTRAN(LITERAL(TAB,EVAL(RHS(RTT[L])),' .... ,EVAL(LHS(RTT[L])),CR)) )$

TITLE2(STI,I) :=

(GENTRAN(LITERAL("C",CR,"C",TAB.EVAL(STI),CR,"C",CR)), M: O,

FOR NN:I THRU 5 DO (FOR N:I THRU 15 DO (M:M+I, IF PART(NT[I].N)=I THEN

GENTRAN(LITERAL(TAB,EVAL(STI),EVAL(M}," = ",EVAL(PP[I,M]),CR)))) )$

TITLE3(STI,I,RRTT) :=

( GENTRANOPT: FALSE,

(FOR N:I THRU 79 DO (PD:DIFF(PP[I,N].RRTT), IF PD#O THEN
GENTRAN(LITERAL(TAB,EVAL(STI),EVAL(N),EVAL(RRTT)," = ",EVAL(PD),CR)))),

GENTRANOPT: TRUE )$

TITLE4(STI,RRTT,DRD):=

GENTRAN(LRSETQ(EVAL(CONCAT(STI,RRTT)),DRD))$

TITLES(STI,I,XDL) :=

(MATCHDECLARE([DIFF,A,B],TRUE), TELLSIMP('DIFF(A,B),CONCAT(A,B)),

GENTRAN(LITERAL("C ",EVAL(XDL),CR)), TITLE3(STI,I,XDL), KILL(RULES) )$

EXECI(PIjKP) :=

IF L=I THEN

GENTRAN(LITERAL(TAB,"IF (CND(II,dj,KK,",EVAL(PART(EV(PIJKP),3)),","

EVAL(PART(EV(PIJKP),I)),",",EVAL(PART(EV(_IJKP),2)),")) THEN",CR))

ELSE

GENTRAN(LITERAL(TAB,"ELSEIF (CND(II,Jj,KK,",EVAL(PART(EV(PIjKP),3)),".",

EVAL(PART(EV(PIJKR),I)),",",EVAL(PART(EV(P!JKP),2)),")) THEN",CR))$

EXEC2() :=

( GENTRANOPT: FALSE, MAXEXPPRINT: 3200 )$

EXEC3(RTT) :=

IF L=LENGTH(RTT) THEN GENTRAN(L!TERAL(TAB,"ENDIF",CR))$



GENTRANOUT("RMDER.FOR")$/" START WRITING FORTRAN SOURCE OUTPUT "/

/............................................................................../
/--/TITLET("SUBROUTINE R(J.I.K.jd. II.KK.DER)"."RMDER.FOR"."INCLUDE (INTRO)")$

/==/(TITLEI(LENGTH(RTTO).RTTO). TITLE2("PO".O))$

/--/GENTRAN(LITERAL("C".CR."C".TAB."RIP.RIM.RJ.RK.RJP.RKP".CR."C".CR))$

GENTRANOPT: TRUES

(GENTRAN(RSETQ(RIP.RIP)). GENTRAN(RSETQ(RIM.RIM)). GENTRAN(RSETQ(Rd .Rd )).

GENTRAN(RSETQ(RK .RK )). GENTRAN(RSETQ(RdP.RJP)). GENTRAN(RSETO(RKP.RKP)))$

/--/GENTRAN(LITERAL("C".CR."C".TAS."DER".CR))$

(LRIP:O. LRIM:O. LRJ:O. LRK:O. LRdP:O. LRKP:O)$

FOR L:I THRU LENGTH(RTTO) DO (PRINT(L).

GENTRAN(LITERAL("C ".EVAL(RRTTO).CR)).

( IF MEMBER(RRTTO.SRIP) THEN (LRIR:LRIP+I

( IF MEMBER(RRTTO.SRIM) THEN (LRIM:LRIM+I

( IF MEMBER(RRTTO.SRd ) THEN (LRJ :LRJ *I

( IF MEMBER(RRTTO.SRK ) THEN (LRK :LRK +I

( IF MEMBER(RRTTO.SRJP) THEN (LRJP:LRJP+I

( IF MEMBER(RRTTO.SRKP) THEN (LRKP:LRKP+I

EXEC2(),

RRTTO:RHS(RTTO[L]). LRTTO:LHS(RTTO[L]).

EXECI(LRTTO). TITLE3("PO".O.RRTTO).

TITLE4("RIP" RRTTO.DRIP[LRIP])) ).

TITLE4("RIM" RRTTO.DRIM[LRIM])) ).

TITLE4("RJ" RRTTO.DRJ [LRJ ])) ).

TITLE4("RK" RRTTO.DRK [LRK ])) ).

TITLE4("RdP" RRTTO.DRJP[LRJP])) ).

TITLE4("RKP" RRTTO.DRKP[LRKP])) ).

TITLE4("RES" RRTTO.DER EL ]) .

GENTRAN(LITERAL(TAB."DER - "."RES".EVAL(RRTTO).CR)). EXEC3(RTTO) )$

/ .................................................................... / TITLEB()$

/,-/TITLET("SUBROUTINE RI(J.I.K.JJ.!I.KK.DAN)"."RMDERI.FOR ....INCLUDE (INTRD)")$

/--/(TITLEI(LENGTH(RTTI).RTTI). TITLE2("PA".I))$

/-*/(GENTRAN(LITERAL("C".CR."C".TAB."RIK.DPU".CR."C".CR)). GENTRANOPT:TRUE)$

(GENTRAN(RSETQ(RIK.RIK)). GENTRAN(LITERAL(TAE."DDPU=DPU(d.I)".CR)))$

/--/(GENTRAN(LITERAL("C".CR."C".TAB."DERI".CR)). LRIK:O. LDPU:O)$

FOR L:I THRU LENGTH(RTTI) DO (PRINT(L). RRTTI:RHS(RTTI[L]). LRTTi:LHS(RTTI[L]).

GENTRAN(LITERAL("C ".EVAL(RRTTI).CR)). EXECI(LRTTI). T!TLE3("PA".I.RRTTI).

( IF MEMBER(RRTTI.SRIK) THEN (LRIK:LRIK+I. TITLE4("RIK" .RRTTI.DRIK [LRIK])) ).

( IF MEMBER(RRTTI.SDPU) THEN (LDPU:LDPU+I. TITLE4("DDPU".RRTTI.DDDPU[LDPU])) ).

EXEC2(). TITLE4("DAN" .RRTTI.DERI EL ])

GENTRAN(LITERAL(TAB."DAN ..... DAN".EVAL(RRTTI).CR)). EXEC3(RTTI) )$

.................................................................... / TITLEB()$

=,/TITLET("SUBROUTINE R2(J.I.K.Jd. II.KK.DAN)"."RMDER2.FOR"."INCLUDE (INTRO)")$

==/(TITLEI(LENGTH(RTT2).RTT2). TITLE2("RB".2))$

• -/(GENTRAN(LITERAL("C".CR."C".TAB."RIKU.DPLO".CR."C".CR)). GENTRANOPT:TRUE)$

GENTRAN(RSETO(RIKU.RIKU)). GENTRAN(LITERAL(TAB."DDPL=DPLO(J.I)".CR)))$

/--/(GENTRAN(LITERAL("C".CR."C".TAB."DER2".CR)). LRIKU:O. LDPLO:O)$

FOR L:I THRU LENGTH(RTT2) DO (PRINT(L). RRTT2:RHS(RTT2[L]). LRTT2:LHS{RTT2[L]).

GENTRAN(LITERAL("C ".EVAL(RRTT2).CR)). EXECI(LRTT2). TITLE3("RB".2.RRTT2).

(IF MEMBER(RRTT2.SRIKU) THEN (LRIKU:LRIKU_I.TITLE4("RIKU".RRTT2.DRIKU[LRIKU]))).

(IF MEMBER(RRTT2.SDPLO) THEN (LDPLO:LDPLO+I.TITLE4("DDPL".RRTT2.DDDPL[LDPLO]))).

EXEC2(). TITLE4("DAN" .RRTT2.DER2 EL ]) .

GENTRAN(LITERAL(TAB."DAN = "."DAN".EVAL(RRTT2).CR)). EXEC3(RTT2) )$

/ .................................................................... / TITLEB()$

I-=ITITLET("SUBROUTINE R3(J.I.K.dJ.II.KK.DAN)"."RMDERS.FOR"."INCLUDE (INTRO)")$

/'=/(TITLEI(LENGTH(RTT3).RTT3). TITLE2("PC".3))$

/=-/(GENTRAN(LITERAL("C".CR."C".TAB."R2KW.CIR".CR."C".CR)). GENTRANOPT:TRUE)$

(GENTRANtRSETQ(R2KW.R2KW)). GENTRAN(LITERAL(TAB."CIR=CIRC(J)".CR)))$

/--/(GENTRAN(LITERAL("C".CR."C".TAE."DER3".CR)). LR2KW:O. LCIR:O)$

FOR L:I THRU LENGTH(RTT3) DO (PRINT(L). RRTT3:RHS(RTT3[L]). LRTT3:LHS(RTT3[L]).

GENTRAN(LITERAL("C ".EVAL(RRTT3).CR)). EXECI(LRTT3). TiTLES("PC".3.RRTT3).

(IF MEMBER(RRTT3.SR2KW) THEN (LR2KW:LR2KW+I.TITLE4("R2KW".RRTT3.DR2KW[LR2KW]))).

(IF MEMBER(RRTT3.SCIR ) THEN (LCIR :LCIR +i.TITLE4("CIR" .RRTTS.DCIR [LCIR ]))).

EXEC2(). TITLE4("DAN" .RRTT3.DER3 EL ])

GENTRAN(LITERAL(TAB."DAN = "."DAN".EVAL(RRTT3).CR)). EXEC3(RTT3) )$

/ .................................................................... / TITLEB()$

/''/TITLET("SUBROUTINE R4(J.I.K.JJ.II.KK.DAN)"."RMDER4.FOR"."INCLUDE (INTRO)")$

/'-/(TITLEI(LENGTH(RTT4).RTT4). TITLE2("PD".4))$

/=-/(GENTRAN(LITERAL("C".CR."C".TAB."R2KP.CIR".CR."C".CR)). GENTRANOPT:TRUE)$

(GENTRAN(RSETQ(R2KP.R2KP)). GENTRAN(LITERAL(TAB."CIR=CIRC(d)".CR)))$

/--/(GENTRAN(LITERAL("C".CR."C".TAB."DER4".CR)). LR2KP:O. LCIR:O)$

FOR L:I THRU LENGTH(RTT4) DO (PRINT(L). RRTT4:RHS(RTT4[L]). LRTT4:LHS(RTT4[L]).

GENTRAN(LITERAL("C ".EVAL(RRTT4).CR)). EXECI(LRTT4). TITLE3("PD".4.RRTT4).

(IF MEMBER(RRTT4.SR2KP) THEN (LR2KP:LR2KP+i.TITLE4("R2KR".RRTT4.DR2KP[LR2KR]))).

(IF MEMBER(RRTT4.SCIR ) THEN (LCIR :LCIR +I.TITLE4("CIR" .RRTT4.DCIR [LCIR ]))).

EXEC2(), TITLE4("DAN" .RRTT4,DER4 [L ]) ,

GENTRAN(LITERAL(TAB."DAN = "."DAN".EVAL(RRTT4).CR)). EXEC3(RTT4) )$

/ .................................................................... / TiTLEB()$

B-G



/- RIGHT HAND SIDES "/

/. */
/- XO : [XD1 , XD2 , XD3, XD4, XDS] "/

/. -/
/- [MACH, AOAR, T , C , L ] =/

/. -/
/............................................................................../
/'=/TITLET("SUBROUTINE RS(J,I,K,RHSM,RHSA,RHST,RHSC,RHSL)"

"RMDERS.FOR","INCLUDE (INTROS)")$

/--/(TITLEI(LENGTH(RTTO),RTTO), TITLE2("PO",O))$

/--/GENTRAN(LITERAL("C",CR,"C",TAB,"RIP,RIM,Rj,RK,RJP,RKP",CR,"C",CR))$

GENTRANOPT: TRUES

(GENTRAN(RSETQ(RIP,RIP)), GENTRAN(RSETO(RIM,RIM)), GENTRAN(RSETO(RJ ,Rd )),

GENTRAN(RSETQ(RK ,RK )), GENTRAN(RSETQ(RJP,RJP)), GENTRAN(RSETQ(RKP,RKP)))$

/--/GENTRAN(LITERAL("C",CR,"C",TAB,"DRESIDUAL",CR))$

FOR L:I THRU LENGTH(SDESi) DO (PRINT(L), XDL: SDESI[L], TITLE5("PO",O,XDL),

TITLE4("RIP",XDL,DNRIP[L]), TITLE4("RIM",XDL,DNRIM[L]),

TITLE4("RJ" ,XDL,DNRJ [L]). TITLE4("RK" ,XDL,DNRK [L]),

TITLE4("RJP",XDL,DNRJP[L]). TITLE4("RKP",XDL,DNRKP[L]),

TITLE4("RES",XDL.DRS ILl) )$

/............................................................................../
TITLEC("IF (K.EO.KUP.AND.I.GE.ILE.AND.I.LE.ITE.AND.J.LE.dTPM1) THEN")$

/-*/(TITLEI(LENGTH(RTTI),RTTI), TITLE2("PA",I))$

/-=/(GENTRAN(LITERAL("C",CR,"C",TAB,"RIK,DPU",CR,"C",CR)). GENTRANOPT:TRUE)$

(GENTRAN(RSETQ(RIK,RIK)), GENTRAN(LITERAL(TAB,"DDPU=DPU(J.I)",CR)))$

/--/GENTRAN(LITERAL("C",CR,"C",TAB,"DANOFII",CR))$

FOR L:I THRU LENGTH(SDES) DO (PRINT(L), XDL: SDES[L], TITLE5("PA",i,XDL),

IF L<=LENGTH(SDESI) THEN TITLE4("RIK" ,XDL,DNRIK[L]),

TITLE4("DDPU",XDL.DNDPU[L]),

TITLE4("ANI" ,XDL,DRSI [L]) )$

GENTRAN(LITERAL("C",CR,TAB,"ENDIF",CR) )$

/............................................................................../
TITLEC("IF (K.EQ.KLOW.AND.I.GE.ILE.AND.I.LE.ITE.AND.d. LE.JTPMI) THEN")$

/--/(TITLEI(LENGTH(RTT2).RTT2), TITLE2("PB",2))$

/--/(GENTRAN(LITERAL("C",CR,"C",TAB,"RIKU,DPLO",CR,"C",CR)), GENTRANOPT:TRUE)$

(GENTRAN(RSETQ(RIKU,RIKU)), GENTRAN(LITERAL(TAB,"DDPL:DPLO(J,I)",CR)))$

/--/GENTRAN(LITERAL("C",CR,"C",TAB,"DANOFI2",CR))$

FOR L:I THRU LENGTH(SDES) DO (PRINT(L), XDL: SDES[L], TITLE5("PB",2,XDL),

IF L<:LENGTH(SDESI) THEN TITLE4("RIKU",XDL,DNRiKU[L]),

TITLE4("DDPL",XDL.DNDPLO[L]),

TiTLE4("AN2" ,XDL,DRS2 [L]) )$

GENTRAN(LITERAL("C",CR,TAB,"ENDIF".CR) )$

/............................................................................../
TITLEC("IF (K.EQ.KUP.AND.I.GT.ITE.AND.J.LE.JTPMI) THEN")$

/--/(TITLEI(LENGTH(RTT3),RTT3), TITLE2("PC",3))$

/--/(GENTRAN(LITERAL("C",CR,"C",TAB,"R2KW,CIR",CR,"C",CR)), GENTRANOPT:TRUE)$

(GENTRAN(RSETQ(R2KW,R2KW)), GENTRAN(LITERAL(TAB,"CIR:CIRC(J)",CR)))$

/,*/GENTRAN(LITERAL("C",CR,"C",TAB,"DANOFI3",CR))$

FOR L:I THRU LENGTH(SDES1) DO (PRINT(L), XDL: SDESI[L], TITLE5("PC",3,XDL),

TITLE4("R2KW".XDL,DNR2KW[L]),

TITLE4("AN3" ,XDL.DRS3 [L]) )$

GENTRAN(LITERAL("C",CR,TAB,"ENDIF",CR) )$

/............................................................................../
TITLEC("IF (K.EQ.KLOW.AND.I.GT.ITE.AND.J.LE.dTPMi) THEN")$

/--/(TITLEI(LENGTH(RTT4),RTT4), TITLE2("PD",4))$

/--/(GENTRAN(L!TERAL("C",CR,"C",TAB."R2KP,CIR",CR,"C",CR)), GENTRANOPT:TRUE)$

(GENTRAN(RSETD(R2KP,R2KP)), GENTRAN(LITERAL(TAB,"CIR:CIRC(J)".CR)))$

/--/GENTRAN(LITERAL("C",CR,"C",TAB,"DANOFI4",CR))$

FOR L:I THRU LENGTH(SDESI) DO (PRINT(L), XDL: SDESI[L], TITLE5("PD",4,XDL).

TITLE4("R2KP",XDL,DNR2KP[L]),

TITLE4("AN4" ,XDL,DRS4 [L]) )$

GENTRAN(LITERAL("C",CR.TAB,"ENDIF",CR,"C",CR) )$

/............................................................................../
( GENTRAN( LITERAL(TAB,"RHSM = RESXDI + ANIXDI + AN2XDI • AN3XDI ÷ AN4XDI",CR.

TAB,"RHSA : RESXD2 + ANiXD2 + AN2XD2 + AN3XD2 + AN4XD2",CR.

TAB,"RHST - ANIXD3 + AN2XD3",CR,

TAB,"RHSC : ANIXD4 ÷ AN2XD4",CR,

TAB,"RHSL = ANIXD5 + AN2XD5",CR) ), TITLEB() )$

/ .............................................................................. /

B-7
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/.............................................................................. /
/''/TITLET("SUBROUTINE RE(d,I,K,JJ,II,KK.M)", "RE.FOR"."INCLUDE (INTROM)")$

FOR L:I THRU LENGTH(RTTO) DO (PRINT(L), RRTTO:RHS(RTTO[L]), LRTTO:LHS(RTTO[L]),

GENTRAN(LITERAL("C ",EVAL(RRTTO),CR)), EXECI(LRTTO).

GENTRAN(LITERAL(TAB,"M = i".CR)), EXEC3(RTTO) )$

/ .................................................................... / TITLE8()$

/''/TITLET("SUBROUTINE RIE(J,I,K,Jd. II.KK.MM)", "RIE.FOR"."INCLUDE (INTROM)")$

FOR L:I THRU LENGTH(RTTI) DO (PRINT(L), RRTTI:RHS(RTTI[L]), LRTTI:LHS(RTTI[L]).

GENTRAN(LITERAL("C ",EVAL(RRTTI),CR)), EXECI(LRTTI),

GENTRAN(LITERAL(TAB,"MM = I",CR)), EXEC3(RTTI) )$

/ .................................................................... / TITLEB()$

/=-/TITLET("SUBROUTINE R2E(J.I.K,JJ,II,KK,MM)", "R2E.FOR","INCLUDE (INTROM)")$

FOR L:I THRU LENGTH(RTT2) DO (PRINT(L), RRTT2:RHS(RTT2[L]), LRTT2:LHS(RTT2[L]),

GENTRAN(LITERAL("C ",EVAL(RRTT2),CR)), EXECI(LRTT2),

GENTRAN(LITERAL(TAB,"MM = I",CR)), EXEC3(RTT2) )$

/ .................................................................... / TITLEB()$

/--/TITLET("SUBROUTINE R3E(j,I,K.JJ,II,KK,MM)" "R3E.FOR","INCLUDE (INTROM)")$

FOR L:I THRU LENGTH(RTT3) DO (PRINT(L), RRTT3:RHS(RTT3[L]), LRTT3:LHS(RTT3[L]),

GENTRAN(LITERAL("C ",EVAL(RRTT3),CR)), EXECI(LRTT3),

GENTRAN(LITERAL(TAB."MM = I",CR)), EXEC3(RTT3) )$

/ .................................................................... / TITLEB()$

/=-/TITLET("SUBROUTINE R4E(J,I,K.JJ,II,KK,MM)", "R4E.FOR","INCLUDE (INTROM)")$

FOR L:I THRU LENGTH(RTT4) DO (PRINT(L), RRTT4:RHS(RTT4[L]). LRTT4:LHS(RTT4[L]),

GENTRAN(LITERAL("C ",EVAL(RRTT4),CR)). EXECI(LRTT4),

GENTRAN(LITERAL(TAB."MM = I",CR)), EXEC3(RTT4) )$

/ .................................................................... / TITLEB()$
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1

2

3

S

Il

?

10

tl

12.

I1.

14+

TS,

tS.

17.

18.

Sll

2O

21.

22+

23

24

25.

3S.

23'.

lil,

3|.

30.

32,

33

24

3S

36

37

36

39

40

41

42

43

44

4S

4&

4S

SO

$I

S2

13

SS

S?

$il+

Sl+

$0+

|1+

12.

13.

|4+

|S.

|i+

$?

iiil.

IS.

70+

71.

?2.

73.

74.

?S.

?il

??.

?a.

?S,

410+

il.

13+

IlS.

84.

IS,

8S.

a?.

18.

8|+

|0.

II1.

12+

13

|l

!'I

141

IS

_00

tO1

_02

103

104

lOS

104

107

108

10|

110

111

112+

111,

_14,

11S.

I1|.

112.

tlS.

120,

121 .

123.

123,

124 ,

2S

21

27

28

39

20

31

SUBROUT|HE R(J,],K,JJ,ZI.KK,DER)

RMDER.FOR

INCLUDE (|NTA0)

P

P3|

P27

P3&

P35

PSi

PS?

PSi

PSI

P|I

PI3

PS3

PI4

P||

P||

PS3

P?S

P??

P?I

P?|

PIt

P&2

P&3

PSi

PS|

P47

P&&

Plii

PSl

PS2

Psi3

Psi4

Pill

Psi?

PSi

Piss

P1OS

P10?

P1OI

P10|

Pl11

P112

Pll3

P114

Pl11

P|I_

P11&

P11ii

PI31

P137

P134

PI3S

PO

P01

P02

P03

PO4

PO|

POll

POT

PO8

POI

P010

POll

P0|2

POT3

P014

POll|

P01|

P(J,KM2,|M2)

P(J,KH3.IMt)

P(J,KM2.|)

F(J,KM3,IP|)

P(JM1,KMI,|M2)

P(JM1.KM1.]MI)

P|JMI+KMt.])

P(JM1.KMI,IPt)

P(J.KNI,|M2)

P(J.KNI.|M1)

P[J.KM1.X)

PIJ.KNI.IP1)

P|JffI,KHI,|M3)

P[JPt,KMI,|Mt)

PCJP1,KM1,;)

P(JP1,KMI,IP1)

PIJM3,K,ZM2)

P|JM3,K,|MI)

P|JM2,K,|)

P(JM2.K,]PI)

P(JMt.K, IM2]

P{JMI,K,|MI)

P(JMt.K,|)

P|JMI,K,|PI)

P|J,K,_M2)

P|J,K,IM1)

P(J,K.I)

P(J,K.]PI)

P(JP1,K, IM2)

P[JP1,K.|MI)

PtJP1,K.[)

P|JP1,K.|P1)

P[JP2,K.|M2)

P|JP2,K.ZN1)

P(JP2,K.|)

P(Jff2,K.]P])

P(JMI,KPI.IN2)

P|JNI,KP1,]M1)

P(JMI,KPI,1)

P(JHI,KPt,IP1)

PiJ,KPI+|H2)

P(J,KPI,IM1)

P(J.KPI.i)

P(J.KPI.|P1)

P[JP1,KPI,|M2]

P[JP1,KPI,IMI]

PiJPS.KPt.||

P|JP1,KPI,|PI]

PiJoKP2.ZM2)

P)J,KP2.I_t)

P(J.KP2.])

P(J,KP2,1PI)

DK! I ( I )" | Pills-•+Pal )*OXINF/) 1XIP (J. ! )

DX I I ( IMI } I. | Pil?eS*Pilil )_-OX | NF/X | M I P ( J o ZNI )

DX! ! I ]M2 ]i [ pilil,$+pil? )÷02 I NI'/X IX ] P' | .J+ ZN2)

DXZ [ ( ] )- (PI3=S÷PIIII) +OXINP/X I X [P ( JM1 . I )

DX! ! ( IMI )- | PII2"S*PII3 ]÷OK t NF/X IX Z P | JMI ° IM1 )

02 I I I II42 J - I Pil I-S+P|2)+OX IMF/X ] X IP (JMI . IM2 )

OK! ! ( ! )-(Pii3-S*Pilil) ÷OX ]NF/X Z X XP (J ° ! )

DX! ! ( ]1.41 )m i PII2,S+PI3 )÷OXIMP/X IKIP(.J. IM1 )

DX! ! I )M2 )• (PIII•S'.P$2) +OXINF/X ] X [p(.J. IM21

0X I I ( I ) • (Pii3=S+Piiil)÷O) ZMF/X I X Z P (.JP 1 o I ]

DX I ! ( IP41 )• ( P| 3*is÷Psi3 )÷OX INF/X|X]P ( JP I . IMI ]

OX! ! ( llq21 • (Psi I"S÷PII3)÷OK]NP/X X X]P(JPt . ZM2)

DXI I| I)- |PlI3•S÷Pt 14)÷OXlNF/XlXIP (a. [ ]

OX] ! ( 1M1 )s (P112-S÷P 1131 ÷OXZNF/XIX] _'( J. |MI )

DX _ ) ( I_421 • (PI 11 tS÷P 112)÷OXINP/X ] XlP (J. IM21

XlYIP( J. ! )*02 I_P_S/X] X IP(J. I )÷(AJ2| Jl, | Pii4÷PI3-Pilii oPilil )÷AJ1

( J ) • ( P Isis* P Ill - Pill "PI3 ) ) /2 • •

P01? X ] Y IP (J. ]NI)"OX Z MP+S/XIX I P | J o [M1 ) +| &J2(J )s I pl]÷Pil2-pmii-pl? )

÷AJ I [ J ) • | Pil&_Pil?- P 412 ° PI2 ) )/2 . O

P01l XIYIP(Jo]M2)'_OKINF+S/XlKIP(.J.ZM2]+(AJ2[J),|PII2+P*It-pI?-pili)

÷AJ1 (J I" [ PI?÷P$1-P83-PI 1 ) )/3+O

POll| X I ¥ I P(.)ml . ] ) -OK [NF-S]XIX [P |.JM1 . I ) + (AJ21JMI | • (Plil÷pIl-_.14-

Pil3 ) *AJ I | JMI ) • ( P |_*÷lP13- P?ii o P?il ) ) /2. O

PO20 X Z Y _P( JM1 . ZN118OX Z NFoS/K I X Z p [ J)41 . )MS )* IAJ3 (_.IMI) t (pill÷psi?.

PI3 - le&2 ) ÷_*J 1 C JM1 | • ( Pil3*Pi2 - P?il -P?? ) ] /2 • O

P021 XZYIP(Jr41.1H2)=OXlN_rlS/XZXZp|JM_.IM3)÷(AJ2(.JM1],(pi?+pil$.

Pil3 " Pil I ) _'A.J 1 ( JM I ] • ( PII2*Pi 1 - P?? -P? | | ) /2 • O

PO22 X Z Y IP{ J. _ ) "OX ]M_'S/XlX | P | J. I ) ÷ (AJ2{ J)- (plii+Pililopila-p$2)÷A._ 1

(J)" (Pi4*Pl3-_'S|'PIll) )/2 •

P023 X t YIPI J. 1M11 "OX INP'S/X _ X IP (J. 1M1 ) +IA.J3 (J), (pill÷Psi? -p13 -P12 ]

÷AJ I I .J ) • ( P 13÷Pil3 " PSI) - P$? ) ) /2. O

P024 X [ Y IP(.J. IM2),OK |N_r •$/K ] X Ip [.J . |M3 )*lAJ2 (J) • (piS?÷piIS*Pi2 *_.1 i )

÷A_I J } • | Pl2+PIll -P|?-PSil] ) /280

P02S X) Y IP {.JP _ . I | sOX INF*S/X IX IP(J_['I . I ) +l&J2 (Jp 1 ) • ( plii÷pSI-p$4 .

Psi3 )÷AJI (.JP1)" I Pills+Psi3 °Plii*PII ] )/2 .0

P021 • X]YIP|JPl. IMI)_OXZNPmS/XZXIP(JPl.[_41)÷(AJ2[JP1),ipilli*pii?o

Psi3 ° PI2 ) +&.; 1 | JP 1 ) • ( PI3÷PI2"PII • PI? ) )/2. O

P027 • X]YIP{JPt.[M2)•OX]Nr*,s/x|31P(JPI.IM21+(AJ2|JP1)l(pii?÷pII-

Psi 2 o Psi I I ÷A._ 1 [ JP 1 ) • ( Psi 2÷PI 1 - Pil ? * PI $ ) ) /20

P031 • X]YIP(.J.I)mOKZNIr'S/XIX[P(J01)*(AJ2|JI,[Pllii+PltI-Pl14-P1131

÷AJI| J)• (P 114÷Plt3-P10$-PtOil) )/2.O

P021 = X]YIP_J.1_1)s0XZMFvii/XIXIP(.J._ml)*(_..J2(J),|P11II÷PI1?-PIt3-

P1121 +AJ 1 [ J)" I P113÷P112opIOI*P IO?) )/2.0

P030 X I Y[P (J0 IN3) sOXlMP'_S/XlXlP { J. IN3)* (AJ2[ J) • ( P ll?÷p t lii-p 112-

Pl1 )*A.J I i J)" (P 112÷P 111-P10?-P IOI) ) /2.O

P031 01 I N_'* | A 1K| K) • { Psi||÷Pill " Pill" Psi2) ÷A2K | K) • ( - Pill| * pII÷P 114÷p I 13 )
)/3.O

PO32 O3 INP* | A IK (K) • (PIII+PI?" P|_'PI2)+A2K(KI= (-P&I*PII?÷P 113÷P 1121

)/2.0

PO23 03 ]" Nl_* ( A I K (K) • ( Pil?÷Pa |- P Is2* Pill )*A2K(K) s ( *ps?* pilil÷p I t 2÷p 111 )

)/3.0

P034 02] NF* ( A 1K | K ) • I PII4÷PIS" P_ii * PSI ) *A2_ ( K ) • [ -pill*Pil2÷p lOl÷P 101 )

)/2.0

P03$ Q3|NP*(AtK( K)_ ( PI2*P|2*PSI-PS?)÷A2K( K ), ( -P&3 op&2÷p 10&*P 1071

)/2.0

PQ]| 03 ] NP÷ ( A I K (K) _ ( P42*PII I "PS?*PSII ) ÷A2K | K) • [ °pil2-pil t<,p IO?÷p 1Oil )

)/2,O

PO3? OZ I NP÷ | A2K [ KNI J • | PIss÷Pills " P|4 ° P|3 ) ÷A I K ( KMt ) • | p|44. Pi2*PSii -psi)

)]/2,o

POSi O3 ] NF* ( A2K | KMI ) • | Pill÷Psi? - PI2 -P 12 ) ÷1 IK | KM1 ) _ ( pil:l_PI2 -P3l-PS?

))/2.o

P035 OZINF÷IA2KIKNI)_IPII?÷PII-PI2.PIt|*A1KIKM1)*(pI2v*PI1.P3?-P2I

))/3.o

P040 0Z | NP* | A1K| K ) _ ( Piit_Pii3 "PIss " PII ) ÷A2K ( K ) • ( • PI4- PiiS÷p t lii_P 111 )

]/2+O

P041 02 | NF÷ C A 1K| K ) • ( Pii3<'P$2- Pill - psi? ) _.A2K | K )l, ( - pl:]- pil2÷p 1158p 117 J

)/3.0

P042 03 INP+ ( A1K| K) _ ( PI2*P$ I "Pil?-Piiil) ÷A2K( K I = ( -ps2°pii t÷p 11?÷p 1111 )

)/2.o
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t33 •

134 .

135.

3"/.

31.

3_S,

&O.

41.

42.

43.

114,

4S.

41+

4T,

4&+

41+

SO.

SIp

S2.

$3.

'$4 ,

ISS •

Ill+

IS?.

I$1.

I$1 .

I|0.

I1+

12.

13+

14+

IS.

IS.

i't'.

il.

I!,

?0.

T1.

?2,

";3.

?¢,

?S,

?$.

??.

?l.

711+

8O.

I1+

12.

83.

14.

1S.

i$.

87.

18.

,89.

I0+

Ill.

12.

13.

16.

IS.

,111.

IT,

18+.

$1,

'00 .

:01 •

02 .

03 ,

!OS •

0?.

06,

OI.

I0,

12.

13

14

lS

11

I"T

Ii

11

2:0+

21.

22.

23.

24.

2S.

2|.

Z';.

28

25

30

31

32

34

3S

31

3T

31

31

80

8t

4.2

/.3

44

4'1"

41

IS

SO

Sl

$2

S3

Sl

SS

Sl

S|

I¢)

I1

12

13

P0¢3 • OZINP*(A1K(KP;]#| "P|g'P&&_P_&_pl13)_A2K|KP1)s(P_3|_p138"

• P|I4"Pl13))/2,O

P044 • OZINF+|A1K(Kp_)J{-pI_'P&?+PIt3+Plt2)+A2K(KP_)'(PI31+P137"

• PlI3"Pl12]}/2+O

P045 • QZ|NF+(AtK|KPI)n('PI?'Pli+Pll2_Pttl} _A2K|KPI|s(P$3?_P131.

• P112*Plll])/2.0

P04J • &tlR(J.||m(DXII(|)*CP|I*S_PlS)_QX|NP/XIX]P(J. I])_X|YIP|J,|)

• I(X|YIP{J,I)sOX]NFmS/XZXIP(J,|)I(AJ2(J)I|PS&_P03"Pl$*P&IJ*AJI|J) R

• |Pl$+PIl'P&4"Pl3))/2.0)

PlAT • A11R(JoIMlJ*|DX]|t|M1)w(PITsS+PiB)+OX|NF/KZX[P{J.[MI_]+

• X]Y|P(J.]MI)#(X]Y|P(J.|M1}sOXINF¢S/X|XIP{J.|M|}+(AJ2(J)*( PS3*PS2°

• pll-plT)*AJl(J)l|P&i+PlT-Pl3"Pi2])/2+O)

P041 • A_IR|J.ZM2)'(DX|I||M2}*(PllmS_PI1)_OX|NF/X:X[P(J. |M2)|_

• XIYIp|J.IM2)eIXIYIP(J.IM2)=OX]NP*S/X|XIP(J.|M2}*(&J2(J)siPS2+P91"

• PB?*PlE)+AJ;(J)'|Pl?+Pli'P82"Pll]}/2-O}

P041 • IllR|JM_.I]8(OX||(:)_|P|38S_PIl}÷OX_NF/X_X|P[J_1*_)) _X_Y|P[

• _MI.I)*(X_Y|P(JMI.|)_QX|NFIS/X_X_P|JMI.Z)_(AJ2{JM1}#| PIs÷Pll'Pi&°

• P83)+AJ_(JMl}s(P14+P13"PT$'P?l})/2+O)

POlO I AI_R(J_I.|M1)s{DKI|(]MI]IIPI2eS+PI3J*OX|NF/XIXIP(J_I.IMI}) _

• XIYIp[JMI.]MI)UIXZYZP(JMl. JN118OXINPo$/X[X1P[JM1.IM1)*(AJ2{JMI|_(

• PII+PIT=P83.P&2)+AJIIJM1)s(PB3*PI2*PTI*P??]}/2.0)

POSt i AIlR|JMI,IM2)*IOXII|IM2)s(P|I_S+PI2)+QX|N_/XZXZP(JMI,I_2J) ÷

• X_Y]PIJM1.]M2)*(X|YZP(JMI.|M2)zOX|NP¢S/X[XIP|JMI*|M2)+(A_21_II_|

• P17+Pli-P12-Pll)+AJ1[JM1)_|P12_P|l"P77*P71})/2,0)

P052 n A11R|J.|)_IOX|TI|}xIPI3_S+PIl)*QXINV/KIX|_(_.I))+X|Y[P(_.I}

• s[XIY|P{J,])IOX_NPIS/XIX|P(J,|)_IAJ2IJ|sIP|S÷PII'PII"Pi3)_A@I(J|_

• (Pil+P|3"PSI'PSi)}/2.0}

POS3 • AlIR(J+]M1)8(OXI]CI_1)mIPI2*S_P|3)÷OX|NF/X|X|P(J.|N1)|+

• XIY|PIJ+|MI)sIX/Y]P|J.]M1)nOX|NFwS/X|X|P[J.]_)+(A_2(J}m(Pll_PI?"

• PI3*PI2)+AJI(J)sIPI3_PI2"PSI'PS_|]/2.0]

POS4 u A11R(J,IM2)_(DX|](IM2)z|PlleS+PI2)+QX|NF/X|X|P|J*|M2)|_

• X_Y]PIJ.IM2)#(XtY]P(J.]_2)zOX]N_'S/X|X2PId.|M2|+(AJ2[J)#[ PI?÷PSI"

• PI2"PII)*AJI(J}wIPI2_Pil*PS?'PSI))/2.0)

POll ' A_IR(JPl.|]_(DXI|(|}*(PO3aS*PI4]*OXINF/X[X]P(JPI.I)) *XIYIP(

• JPI.|)'(XIY|P(JP_.I)eOXINP=S/X|X|P(JPI+|)+(A_21JP1)zIPSS_$1"P04*

• Pl3)_AJll_P1]llP$1+PS3"Pl$-PIlJ)/2.0)

POll • Allfl(JPI,|M1}_IDXZI||_I)sIPI2*S*PS3|+OXINF/X|X|P(JPI,|_]]*

• XIY|pIJPI.|_I)8|X|YZP(JPI.1M_JsOXINF_S/X[X|P(JPI*]_I)+(A_2[JPI)_(

• PSI+P|?-PS3"PS2)_A_I[JP1)s(PI3*P$2"PII'PI?]}/2.0}

POS? ITI_|JP_,|_2)sIOKI|I|M2)s(PII=S*PS2)+OX|NF/XZX[P(_P1, IM2|)_

• XZy|P[JP1.]N2)alXZYIP(JPI.|_2|sOXINPe$/X[XIP(JPI.IH2)+(A_2[JPI|#(

• ps?+psg-ps2-PSl)+A_tlJPl)e(P$2_P$1"Pl?-Pll])/2.O)

POll lt1R(_.|)*IOX[|{I}aIPlI38S+PllI)+OXINF/X|X|P(_.|))+X[Y]P(_*

• [Js(X|Y|P(J.|}uOX|NPwS/XIX|PIJo|)+(AJ2(_)s(P119+P111*P11_*Pt13)*

• AJICJ)_(PIt4+Pl13-P10|*PlOI})/2.0}

POll AlIR|_.|_I)s(OXI|(IM1}_(Pl12_S+Pl13)*QX[NF/X|X[P(@. ]Ml||_

• XIY|P[J.IM1)_(X_YIP(J.IMI)#OX|NFIS/X|X|PIJ._I)*|AJ2[J}#(PIlI_

• PlI?-PI13-PI12}+AJl(J)s(ptT3*PI12"PIOA'PIO?})/2.0}

POlO AlIM(J+|M2)s(DXII(|M2)_|PI11aS+P112)+OX[NP/XIX|P(J.IM2|) ÷

• X|Y|PIJ.[M2)8(XtY]P(J.|M2)#OX|NPzS/XZX;PIJ.]M2)+(AJ2[J]_[P I17_

• pItI-PI12-PII1)+&Jl(J_-(PI12*PlII'PIO?'P10|])/2.0)

P011 XIYIP{J.X)_(DX|I{|)s(PIB_S+PIg)_OXINF/X[X|P(J.||)+X;YIP[J* |

• )_OXINF_S/X|KIPIJ,I)+(AJ21J)aIPII+PS3"PIS*PII)_AJI(J)S( pll÷Pll"

• PII-Pi2))/2.0

POI2 _ XIY[PIJ,IHlJ_(DX||([_I)8(PI?aS+PII)+OK|NF/X|XZP(J,|_I)} *

• X|Y|P|d+|M1)eOX[NF_S/X|X_P(J,ZMl|+(AJ_|_)o|PS3*P92"PI|*Pl?)+AJI(J

• )s{PSI+PS?*PI3"PI2))/2.0

POI3 m X|y|p(J+|M2J=|DX|I{|M2)e(Pli*S+PI?)*OXINF/K|XIP(J.[_21)+

• X|Y|P(J.|M2)IOXINPeS/X|X|P(_.|M2|+(AJ2(J)8(P$2+P_I°PI?*PIS)+AJI(J

• )-(Pl_*Pll-P12*P81}I/20
POll i IIYIPIJM_.I]_ DX_I(I}-IPS3"S*PIll*OXINP/XIXIP|J_I,Ill*XIY|P

(J_I.II=OXINP=S/XIX|PIJ_.TI*IAd2(J_]*IPII*PII'PiI'Plll*AJllJMI)

• .[PII+PI3"P?I'P?II}/2.0

POIS , XIYIPCJMI.IM1),IOXIt(IM+)-IPI2 S*Pi3I+OXIMP/XIXIP(Jml. IM|))

• +X|yIpIJMI.IMI)8OXINP.S/XtXIPIJMt.IMI]+{AJ2(JMI)t(PII+PI+'PI3"PI2

• ]+AJltJml).lP13+PS2-PTl-P??))/2.0

P011 • XZyLp(Jml. IM2)-IOXII(IM2)-IPIIlS+PI21+QXIM+/XIX|P(Jml,iM2))

• *XIy|pI_M+.IM2)-QXZNPIS/X|XIPIJMI.IM2I+(_2(JM1)-(PS_+PII'PI2"Pil

• )-AJIIJMI)-(PI2+Pll-P??-P+I))/2.0

POI+ • XIYIP(_,I).(DXIZ(I).IPI3.S*PII)*QXlNP/XIXI_(J+Ii)*X2_IP(J.Z

• )IOX2NP'S/XZXtPIJ,t}+|AJ2IJ)iIPII*PII'PII'PS3)+A_I(#)'(PII+PI_"

• PS$-PSi))/20

POll • X|Y|P(J,|_I)s|OX||(|M1)s|PI2v$+P$3)*OX|NF/XIX|P(J.|MI)) *

• X|Y_PC_.|M1)SOXINFeS/XIX|P(J,|N1)*(AJ2(J)s|Pll*PI?*PI3"PI2)*&JI(_

• }'|Pl3+Pi2*Pli'P5?)}/2•O

P011 • X]Y|P|J.IN2}s{OX]|(|M2)S(POI_S*PI2)*OX_NF/X_X_P{J.IM2)) *

• X[Y|P{J.ZM2|sOX|NFaS/X|X|P{J.|M2)*(A_2{J)'(PI?*PI$'PS2"PS|]*AJI{_

• )_(Pi2+Pil-PS_'PS|)I/2.0PO?O m llYIPIJPI.I]8 DxI|lllelPI3tS*PIII+QX|_P/XIXIPIJPI,III+IIYIP

• (Jpt,II#QX|NP_S/XIXIP{JPI.ll*IAJ2(JPII*(PII_PSl*P_4"PI3I*AJI(JP|)

• 8(PI4+PI3"PIi'PII])/20

PO?| • X|YIP(JPI.|_|]8[OX_|(|MI|I|PI2 S+PI3)+QX|NF/K|XZP{JPI._M1)|

• *X|y]p(Jpl. I_1}_OX|NFs$/X[X|PIJPI.|H1)+(AJ2|JPI}s|PSl+PS?'P$3*P92

• }+A_1{JPl)_{PO3*PS2"Pll*PlT})/2.0

PO?2 • XlYIP(_PI.[_2I_IOX|III_2IIIPII"S+PI2)*OXINF/XZXIP{JP_.I _2] )

• ÷X[YIP(JP1.]M2]"QXINP_S/XZX|PIJPI.]M2)+(AJ2(JP1)_(PI_÷PIi*PI2"P91

)+AJt(JP1)_|PI2+Pll-Pl?'Pll]J/2*O

PO?3 • X]Y|P{_.|)_(DX_|II)e|PIt3_S*P_4)+QX|NP/XtX|P(_.i))+X[Y|P( J

.Z)eQXZNPIS/XIXIPIJ._)+{AJ2(J)8(PI11+P111"Plll"PlI3)+AJl(J|I[P114

• *PlI3-PIOS-PlOI))/2.0

PO?4 • X|Y|P(J.I_1)z{DX[|(I_I}wIPII2ZS+PI13)+OX|NP/X|X[P(_*I_1}) ÷

• XIY|P(J.|MI)eQX]NP_S/XIX|PIJ._M1)*(AJ2(J)e[Ptll*P11?'Pl13"P112) _

• AJl(J)s(P113_P112-PtOI-PlO?||/2.0

P0?5 • XTYZP|_,IM2)'(DXI|(Z_2)'IPI11"S÷PI12)_GXINF/XIX|P(J.I_2)) _

• X_Y|P(_.|N2)_OX]NFlS/X|X_PEJ.IM2)+(AJ2(J)'IPll_P11S'Pl12"PII1) _

• A_I(J)_(Pl12_Plll'P10?*PIOI])/2.0

R|P.R|M.R_.RK.RJP.RKP

TOe[GII(P01?sPOI2_P028P04?_P0328e2|+l)ai02

RIPxSG{I,J,KJ_ITOeS+|GIlIPO18_POiI+POlaPO41+PO31sm2)_1)IaC2)_TO

TOI(GIl(POII,POI3_PO3_PO41+PO33#_2|+l)niG2

RIM•SG(IM1.J.K)_(TOnS_COIn(POI?mPOI2+PO2WPO4?+PO]2mu2}+I}_#G2| _TO

TOz{G1#|PO1?IPOI2÷PO21PO4?+PO32s_2)*l)nnG2

T1aIGIs(PO188PO|3_PO38PO48_PO33es2)+l)ewG2

T21(G1s(PO20ePOIi_POSlPOSO*PO3SJs2|+l)SoG2

T3tIG1z(PO218POII_POE11POI+PO31es21+1}mIG2

RJn{SG(IM1.JM1.K)a[T31S+T2)÷SG[|.JM1.K)u(T21S+(G1w(PO19nPOIl+PO4s

• PO41+PO34sn2)+t]=sG2}+SG||HI.J.K)8|TtuS+TO)_SG{I.J.K)a(TO_$+(GI#(

• POlS_POIl_POlePO41+PO31_I2)+l)_sG2]_T3+T2_TI_TO)/4•O

TO.(GIs(PO1?zPOI2+PO2#PO47_PO32ew2)_l}_mG2

Tl#(GIs(POli_PO|3+PO3_PD41*PO33_2|_l)waG2

T2a(GIx(PO53sPOi_PO23_POlI_PO31112)+1)maG2

T3a(Gls(PO54ePOI_PO24_POll+PO21_'2)+l)oaG2

RK.(SG(ZMloJ.K_t}s|T3_S+T2)_SG[1.J.KM1)m(T2zS+(Gle(POS2mPO?_P022 ¢

• PQI_+PO3_#s2)+I]IaG2}+SG(|_I.J.K)_(TleS+TO)+SG(I.J.K|"|TOw$+(G_I(

PO11mPOII_POlOPO45+PO31os2)+l)_sG2]+T3_T2÷Tt+TO)/4.0

TO•(G;s(PO1?mPO82*P028P04?_P032_2|*l)ooG2

T1s(Gt#(PO158POI3+PO3*PO41_PQ33_#2|+l}WOG2

T2s(GS¢(PO21mPO71*POI1sPOS$+PO41#_2)+I)_=G2

T3s(GI_(PO2?IPO?2_POI2wPO$?+PO42_t2}_)mmG2

RJpi(sG([M1.JPt.K)u(T3e$+T2)+$G{].JP1.K)_(T2_S_(GI_|PO2S_PO?O_POIO

• _POSS+POIOm#2)+t)#oG2)_SG(I_I.J.K|Z(TI_$+TO)+SG(_.J.K)_(TO=S*(GI_

• (POllePOIl_PO$lPO41+PO31_s2)_I|lsG2)_T3+T2+Tt+TO|/4-O

TO,(GIS(POI?zPO82_PO28POl?+PO32e82)+1)ueG2

TIs(GlI(PO18ePO83+PO3uPO41+PO33_2)*1)mIG2

T2•(Gls(PO2_nPO74+pOIl=POSI_PO44882]+1|_eG2

T3•_Glo(PO30OPO?S+POlSSPOIO_PO45m_2)+1)mzG2

RKP_(IG([_I.JoKP1}_|T3sS+T2)+SG(|.J.KP_)_(T2eS+(GI_(PO21sPO?3*POI3

• IPOil+PO43se2)+I}_sG2)_SG([MI.J.K)s(T_eS+TO)+SG(I.J.K|s|TO_S+(Gts

{POll POi1_POt_PO41+PO31882)*|)_IG2)+T3+T2*Tl+TO|/4+O
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C DEE

C P3S

]F (CND(Z[.JJ.KK,|M2.J.KM2)| TH11N

PQ3SP3S i -(1.0/2.01AIK(HMI])

TO=(CI=(POSi=POI_PO24=POIO_PO35==2|*t)==(_2-1|

EKP31=(2=GI=G2=SGI|Mt,J.KMt)=PO3S=PO3|P311TO=S+2=CI=G2=P031+

• PO3|P31=TO)/4.0

N11SP3|=I(pii°pI3)_NKP35=TA33M÷2=XIXXI(J,I)=OZ[NP=RNP31/DZETAC(K) •

• ¥2

DEE • REIN31

C P3T

ELSE1|, |CHD(|I.JJ,KN.]MI,J.KM2|) THEN

,031,3T • -(1.0/2.0=AIK(KM_)|

PO3SP3? . -(1.0/2,0=A1NIKNI|]

TO,G2-|

T_.(G|=|PO113=POE+PO23*PO|$+PO21==2)+|)=.TO

T2s2-GI=C2=PO3|=PO31P3T-TI

T3=[GI.|POSi=POS+PO24=POES*PO3S==2)*_)==TO

N_P3?=(SG(|M_.J,KM1)=(2=Gt•G2=PO31=PO31P3T=T3=S*T2)+2sGI=G2=SG(I J

• °NNI]=NO31=PO34,3?=TI=S+2=G_+G2=PO3$=PO3|P3?=T_*T2)/&.O

mESP3T=(|PII-Pi3)=EKP3?=TA33M+2*XZXXXtJ,[)=O2|NF=_NP3T/OZ11TAC(K) *

• Y2

DEE . AESP3?

C P31

ELSE|_ (CND(||,JJ,KN.Z.J.KH2|) THEN

PO3TP3| • "(1.0/2.01AIK(NHI|)

P03IP2& ' *(1.O/2.OzA1KIKHI]|

TOIG2°I

TIm(Gla(PQS3=P0&_P023uP0&&+PO38an2|*I)'#TO

RK'31J(SG|_,J.KM1)=(2mGIwG2#PD3&nNO3&P3a'TIwS*2eGImG2_PO3?IPO3?P311

• s(G|s(POi2zPO?_PO22RPOE?+PO3T'I2|+t)_sTO)*2sGleG2eSG(ZN1,J,KM1)e

• PQ38:PQ_$P_&'TI+2#GtsG2mPQ38mPQ3$P31¢T_)/4.O

RESP31•((P$1-P113)sRNP3&sTA33M*2:X|XXZ(_.r)IQZ|NPeRKP35/DZ11TAC(K)Je

• ¥2

DER i RESP31

C P3S

ELSEI, (CND|;Z.JJ,KK+XPI°J.KM2)J THEN

P03?P31 • o(l+O/2.OSAIK(KNt]]

RKP311+GlaG2sSG(|°J.KMI)aPQ3?sPO3?P3111G1#(POS2aPO?_PO22sPO|?*P037

• "'2)*l)ws(G2"l|/2.0

RESP3iB|(P&8-P|3)mRKP3iiTA33M÷2_X|XXliJ,[)sQZINFwRNP31/DZETAC(K))_

• V2

DEN • REIN3|

C PSi

PO24P|$ ¢ *|l.0/2.0SAJt(J))

PO3EPS$ I *(1.0/2.OaAIK(N|)

POSAPi$ • "(1.0/2,0aAJI(_)_X]Y|P[J,|M21]

PQItPSl • °(1.0/2+OIAJl(_||

TOw(Gt_(PO21wPO11i+POSI_PO|_PO3S_s2J_I|_I(G2*1)

RJPSI•(2wGI=G2*$GIIMI,JMI,K)_PO31_PO3|PS&sTO_S*2mGluG2_P03S_

• '0311PSEsTO)/4,0

TOePO$4PS111,Oi*PO24sPO811PSE_PO24PSSsPOS!

Tl•|Gl_|PO|4sPOl+,O24sPO111_PO311a_2)el)sol;2-1)

RKPS11•|Gl_G2_SG|]Nt,_°KM1}#TO_TI*S_Ol_G2*TOITl)/4•O

RESPEla((Pii.PI_|.RKPSO.TA33M+2_XIXX|(J.|)#OZ|H,_RKPSi/OZETAClK)|O

• V2_S_(N_P115_TA21Ma({P|S'P&N*P&4"Pi3)_TA_2*|PEI*Pi?*P11]*P|2|eTA]1)

• *|Pi|'Pi3)sR_PSE*TA22M)

D11R • RESPEI

C P11T

11LEE|, (CNO|||,_.NK,_MI.JMI°NM1)| THEN

PQ22PS? _.Q/2,Os&Jl|J)|

PO24'S? (I.0/2.0*AJI|J||

PO3EPS? (1.0/20_AIK|N||

PO38P$? [t.O/2_OaAtK|K|)

'OE3PS7 (I.0/2.0wAJI(J]sX|Y|P(J._M?)I

'OIiP$? (t.O/2.0mA_(JJ_X|y|P|_.ZN2)J

'OIIPS? (I+O/2.0uA_I(J)|

NO|INS? |I.0/2.0_AJI|_||

TO#G2-1

TI#{Gt#IPO20_POIS*pOEwPOSO*PO3S_m2)_I)*#TO

T2m2oGlWG2ePO3S_PO3SPST_TI

T]o[G1_{PO21*P01111+POSl_P0i+P03|''2)*I)m_TO

RJP11?m[SG(|MI,JMl+K)_(2_G_sG2aPO3|#PO3SPSTsT3_S*T2)*2_Cl_G2wSG|Z°

• JM_.K)IPQ3S"@O_SP_T_T_S*2_G2_PQ3_PG3S_S?_T2+T2_/4+O

TOsPQS3PS?IPQi*PO23OPOEEPST*PO23PS?*PO||

TIsG2-1

T2•|G_|PQS3sPOi*PO23zPO|&*PO38sI2|*l)_.TI

T3_GI_G2*TO*T2

T4zPOSiPS?IPOi+PO24#POIOPS?+PO24,S?*PO|I

T_S(GT_|POS4sPOS+,Q24wPOEi+PO3i_w2]+_|_*T!

RKPS?z_SG(]MI._.KMI)a[Gt_G2_T4#TEIS+T3)*G|*G2_SGI].J,KM1)_TOwT2z$*

• GI_G2STilTE+T3|/40

RESP11?_|lp&&.ps3)_NNPST.TA_3_+2wXlXXI(d,II_QZIN_m_NpS_/DZ11TAC(K|]I

• Y2+S-IIJ_S?*TA21_#(lP|s-Pii÷_il-PI3|=TAI_lPi&-PE?+P_3-P82)=TAll)

• *[PI&*PI3)_AJPS?_TA22N)

DEE • AESPE7

ELSE|F {_NO(_I,JJ.KK,I,JM1.KM1)] THEN

PO22PS$ *C1 O/2+OzAJt(J))

P023'111 o(1 O/2+OzAJI(J|)

PQ34P|& "(I O/2,O_AtK|K||

P03SPS& "(1 O/2.O_A1N(K))

POS2PS_ "(t O/2.0_AJ_(J)sX[YIP|J,:|)

'OS3PS| "It O/2.0SAJ|IJ}aX[Y|P|_,|MI))

NO|TiES "11 O/2,O_AJI(J))

POlIPS4 "[1 O/2•OOAJl(J])

TO#G2"|

T|*|GI_(PQ20_POES_POSsPOEO_PO3$_2)+I)esTO

RJPS$#(SG(Z,J_,K)*(2"GllG21'O3S_PO35P|&_T_S_21G_zG2_PO34#PO34P$|

• _|Gla|POli_PO44*POi_PO4_PQ34wz2)+l)wsTO)*2#GIIG2_SG(IM1.JM_°N)_

• '03$*PO35P$1_Tl+2eGl_G2_PO]S_PO3EPSEzT1]/4+O

TO•POS3PEa=NOi+PO23_PO|$PSi_P023PEi_POE8

TILE2*1

T2_|_|'Q_3_P_&*PQ23_PQEE*P021_e2|_|_wT$

AKPSE'(SG|Z,_,KM1)I[G_G21TOoT2*S+G_#G2_IPOS2PSI_PO?*PO22#PO|TPSI*

,022P|&#POS?)_(GI#(POE2_PO?+PO22_POS?+PO_?am2|+t)_sTI|*G1#G2_EG(

• ZMI,J,KM1)_TO_T2+GI*G21TO_T2]/4.0

REEPSi•{(P&|'PI3)_RNPS|_TA3]M*2eXZXX_(J._)_QZINF_R_PS11/OZETAC|K||o

• Y2*S=(RJPSi_TA21M*((PBS'PEI*P44"P113)*TA|2*(P&8"PE?+P113"P|2|_TA|I|

• *(P&4*P$3|_R_PSi_TA22M)

DEN ' AESPSN

ELSE[F (CND(Z_,JJ+KK.[PI.JN1,KM_)| THEN

PO22PSS • *(I+O/2.0_AJI[J||

PO34PSl • -(1.0/2.O_AIN|K|]

PO|2P|I • "(I.O/2•OIAJI|_)wX_Y|P(_,_|)

POS_PE11 • *|1.0/2•0mA_1|_|)

EJPS_|GI#G2oSG(|oJNI,K)_PQ34_P034P§11e(Gle[PQ1|_P084+P0&lP04S_P034

• 112)'1)1_|G2"1)/2°0

_KPS_iG1sG2_SG(Z,J,KMl|_(POE2PEB_PO?+PO22wPOE?PES_PO22PSBmPO11T)s|

RESPSIs(|P|E°P113)*AKP|$1TA33M*2zXZX_[IJ.I|IQZZN_RKP|I/OZETAC(N)|I

• V2+SzIRJPSI*TA21N_{(P|I-PII+P|4-P|3)_TA[2+(PlI-P|T*pI3-P112)_T&|l)

. +|P&i-P&3]zRJPS$_TA22M)

DER • AEEPS|

ELSE|' (CND[[I,JJ,KK.|N2,J+KN1)) THEN

P011P11| • OX[[(|N2)s$

P024P111 • (-AJ2IJI+AJI|J)]/2.0

PO32PSI m -(I.O/2+OwA1K|K||

PO35P111 • |-A2NIKNII_AIKIKM1))/2•O

C-2

C PSi

C PI!
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C Pl_

C P83

POS4;'I I s DXI I [ IM2 I=411_|J, ZM2J'S*('AJ2t J}÷AJ1 t JI _=X_Y]P; J. IM2 I/

• 2.0

POIIPII • OX[%(IN2)*XIY%P(-J,IM2)'S+(°AJ2(J)÷AJIIJ})/2•0

To• ( G I • | PO I i o P0|3÷('03 • PO48*P033. • 2 ] _ I ) = = { G2 - I )

H IMP $ I • 2 "G I • G2wSG | IM1 , J . K | tPO33•PO33P $1 • T01S *2+ G 1 = G2 • P033• PO33P $1 •

• TO

TO. ( GI• I p¢)I|.PO$3_PO3-PO4|*P033--2 i÷ I }'• (G2- 1 )

RJPI 1 : | 2_G ! • G2-SG [ IM1 , J 0 K | mPO33-PO33P$1 • TO| S÷21G I • G21P033 • PO33PI 1 =

• TO_/4.0

TO•G2"_
TtJ(GI ( PO I l• PQ &3+P03" PO41_'PO33°I 2 ) + t ) =•TO

T2z ( G 1 • t pOE4• POs_pn24• POI$_'PO$SIBu2 |_$ }'•TO

T3 • POS4"POIP4 I _POS4P $ t •pOll *POZ41POIIPI 1 ÷PO24P I 1 • POlll +2t P03 ! •

• PO3$PII

RKP$ 1 s I GI IG$mSG( IM_ , J . KM1 ) •T2•T31S_'Z•G lsG2sSG | IMI ° J, K} aPO33=

• PO33PI I "T IIS+G 1 =G2•T2"T3+2_G I •G2e_'O33"PO33P$ I_T t ) /4 . 0

TO: I G 1 s | PO 14.POS$*PO3"PO41_PQ33••2 I + I ) II ( G2" t ]

HJPPI 1 • {2mGlsG2"SG[ ZM1 .J. K }'PO33"PO33P6 I"TOSS*$aG 1"GZsP033 •po33P61

• •TO)/4 .0

70' ( G 1 • [ PO II'POS3÷PO3sPO41*P033•=2 )+ I ) mg ( G2" I ]

HKPPI1 . | 2oGI"G2•SG( II41 . J.K)IPOS3sPO33PII'TO_S+2"Gl"G2•PO33_PQ33 ;)81

• "TO) ,/4 .0

_tESP4 I . { ( PII " PI3 ) " RKP41 • TA33M÷2• X I X• ! ( J . ! ) "OZ ! NI _" RKP | 1 /D _[E TAN ( K | ] •

V2*( ( "PSI*P113 }_PtKPP$1•TA33P÷2•XIXX! (*J, ! ) sOZ]NF•RKPPS1/DZETAC{K| }

"V 1 +S s { R| MP S 1 • TA 121d- { ( PS3÷PS 2 " P&i "PET } • TAJ2÷ ( Pl I*P4S7 " PII3 " PI2 | •

TAJI |+{ PIi'P&? )'RIMP$1"TAI Ihte2•OX INF•R IMPS 1 /DX Z C ( | | )4.El (PtJPII"

TA21M• { | P41 " P8 $*_P&4 "P43 ) • TA I 2+ | PII_ " PIT*Pi3 " Pl2 } "TA I 1 } + ( P81 "PI3 } •

RJP I I • TA22M} _RJPPI l"TA21 P" ( ( Pli'PI]_PII'PII )'TAI2+[ PI3*PI2*PII"

PiT | •TA[I |_ ( PI3" P4I |'RJPPi 1•TA22P

DER • RES+I1

ELSEIP r ( CNO( I I , JJ, KK, |MI . _. KMI ) ) THEN

POlPl2 s DX%I([M1):S

POSPI2 s DXZZ|IM2)

po$'_p$2 • (-AJ2(J)*AJI(J)]/2.O

PO24P|2 s (-AJ2(J)_AJI[J))/2.0

PO32P$2 ' -{1.0/2.0•A1KiK)|

PO33PS2 • *(t.O/2.0•A1K|H|)

PO38PI;2 • ( -A2K| KM1 | _'A 1K ( Kml | | /2 .0

PO3IP$2 • ( -A2K(KM1 |*A1K(KM1 ) }/2.0

POS3PS2 s DXII(IMI)_AlIR(J,]M1}•S÷{'AJ$(J]*AJI(,J))_XIY[P(J.]MI|/

• 2.0

POS4PS2 _ [ -AJ2(J)_AJ1 [J} )sXlYZP| J. |M2 ]]2.04"DX; I [ ]M$)sA11R{ J+ |M$)

POSEP|2 • OXII(|M1)'XIY]P[J,|M1)_S÷|'AJ2{J}*AJI(J|)/2. 0

POI;IPIS2 • DX[II|M2)-XIYIP{J,|M2)+(*AJ$(J)÷AJ?|J}|/2.0

TOI (GI" [ PO 171POI2÷PO2sPO47*P032='2) _*! )*_ |G2" I |

R|PPE$z2•GI•G2_SG( | ,J. K } cPO32"PO32PI2"TO•S*2aG l•G2•P032 _PO32PE2=TO

TO•G2°1
TI•[G1 ( PO 11_POE3_PD3aPO41÷PO331•2) ÷t } •'TO

RIMpI2 |SG( IMI . J, K ) • ( 21G I-G2•pn33"PO33P 121T 1"S'2_G I eG2•PO32"PO32PI2

• • { G 1 • | PO I?=PO$2+PO2sPO4"_÷P032_•2)*l ) =•TO | +2•G l•G2_P033 ePO33P$2_TI

TO•G$*/
TII{G1 [ PO 1T" POl2*P02t PO47*P032_'2 ) * I } I ° TO

72 , 2•r- I ** G$=PO32_PO32PE2¢T I

T_II ( _11 ( POI4_POI3_PO_JPO41*POS3_•2 ) *_ ] "•TO

RJPI2• ( SG | Ikll . J• K) • ( 24G1 _G2•PO331PO33P ll2*T3_S÷T2) +2•GI•G2sSG( | . J, K

• }.PO32mPO3ZP$2•TIaS+2=Gl•G2=PO33•PO33P|2•T3*T$)/4.0

"fo' G2 " 1

T1 ' [ GII | PO17_POi2+PO21P047÷_022°_2)_l )xxTO

T2 • 2_G I "G2_PO32•PO32PI2•T I

T3= [ GI_ [ PO 1&sPO134"PO$sffO41+PO:3_•'2)4" 1 |'•TO

T4 e [ G 1 • ( POS't_POE÷P023 _ POI4÷PQ:_&• 12 ) 4. I ) _s TO

TS z POE3• pQIP 12÷POS'IpE2sPQ44.P023• POIEPII24.PO23PI2_PO 18÷2"P034 •

• PO3BPS2

TIoGICG2sT4sT I

T?, (GI= ( POS41POI+PO24"pOIIN4.11031m_2 |4. 1 )••TO

TS z POE4• pOIPI2÷POS4PI2_ POE÷P0241 POIIPI2_PO24PI2"POI$_21PO'iS _

• P034)|2

RKPI2 _ ( SG { [141 ° J , Kktl ) • ( C1 =G2"T?• TI•S4.T I ] ÷SG ( I )41 o .J . K ) • ( 2IG 1 • G2 _ P033•

• PO33PS2•T3_S4.T2)*Gl•G$_SC{].J.KMl|_T4_TS=S4.2"Gl•G2"SG||°_,K)_P032

• .PO32PI2"TllS_Gl=G2•TT"TI*T|÷2•G1•G2"PO33=PO33P|2•T34.T2]/4.0

TO•G2* 1

T I ' ( GI• ( POITIPO$2*PO2_PO4T'*P032•'2 )4. t |••TO

T2 z 2_G 11 G2•PO32"PO32P E2_T 1

T30 (GI" (POIII=POI3<'PO3sPO44+P033•'2) 4.1 )_•TO

HJPP62 ' (SG( ]ktl ,J° K)s ( 2•G 1•G2•PO33aPO33P$2"T3•S÷72 ) 4'21G 1 •G2"SG [ | ,J,

• K ) • PQS2aPO32P$2_ T 1 •S_'2•G 1 " G2•PO331PQS3PG2• T3*T2 )/4 . 0

70'G2" 1

T 1 • ( G I " ( PO 174PO|24.PQ2"PO47÷P032• 12 ) + 1 ) =• TO

T2 z 2_G 1 • G2•NQ321POS2P $2"T 1

T3a |G;" ( POIS_PO|2*PO3_PO4&÷P0334•2)+ 1 )_•TO

RKPP$2 s ( SG ( | M1 , J ° K ) • ( 2sG 1 •G21PO33"PO33P 12"T31S4.T2 J 4.2_G 1 •G$aSG [ | . J ,

• K)IPO32aPO32PI2"Tl_S4"2•GlmG$_PO33_PO3"lPI2•T3+T$}/4.0

RESPI2 ¢ ( ( P&I'PE3 } _RKPI2_TA33M4.2_X]XX I (J. | | "QZ|NF•RKPI$/nzI[TA_'[ K} )_

V2+[ ( -PII*P 113 )aRKPP$2*TA33P+2•X|XX[ (J, | | _QZINFzltKPPI2/OZET&P|K] |

iv 14.S= ( H IMP l$s TA 12M_ ( ( P$3÷PI2 - PSI - P47 ] • TAJ24. ( P SI4.P $ 7 *PI3 - PI2 ) "

TAJ1 )_( pII-PI'T}IRIMPN$ITA_ IM*2IOXINFrIRIMPI2/DXZC{ | ) }÷RIPPI21TA12P

• ( ( PI44.PI3" PSI *PSI ) s TAJ$÷ | PII*PI4 * Pl4 "P43 ] "TAJ1 }4.S• | EJP 12• TA2 IMs (

I PI! + P&I4.PI 4 * P83 | " TA| 2+ ( P44"PIT*P43 " PSZ | • T4 I _ | 4. ( PSI "P43 ] " RJPI2"

TA22M) 4.RJPP 12• TA21 P• ( ( PI4 " PI34.PII " Pll ) ¢TA | 2+ [ Pi3" P! 2÷PII " PIT ) •

TA! I I÷(P$3"PII) •;_*JPP|Z•TA22P4.|PI|'P84 | =RIPPS2•TA| 1P÷2IOXINF•

R|PP|Z/DXIC{ I )

OER • RESPS2

ELSEIF (CNO( | | , JJ. KK, I , J.KMI| ) THIN

POTPl3 • DXI|(I)•S

POIPS3 • DXIZ(Ildl)

POZ2PS3 • ( "AJ2 ( J )'*'&J 1 (J)) /2 .0

PO23PE3 " (*AJ2(J|+AJI(_J)/2 0

PO31PE3 s "(I.0/2.0=41K(K))

PO32P$3 • -(1.0/2.0"AIK(K))

PO3TPI3 • ( -42K I Xhll ) +A 1K( Hklt ) ) /2 . •

PQ3&PIi3 • | -A2K| KM1 ) 4.41K( KM1 } | /2 . 0

POS2PI3 s OX])(I}sA11R(J,_)IS÷('AJ$IJ)_'AJt(J)}oXIY|P[J+[|/2.0

POS3PI3 • |*AJ2IJ)4"AJI(JI}•XIYIPIJ.|M1)/2.0*OX|I([_I)IAllR(J*[ M1 )

POE?P83 • DX||(]}sXIY|P[J,|)'S+('AJ2(J}÷AJI(.J)|,/2.0

pOlapS'( • DX||{|MI|aX|Y|P(J,;MI)*{-AJ2|J)4'AJI[J])/2.0

TO=G2 * 1

T t • ( G 1 • ( PO 17_POiS24.PO2sPO47÷P0321"2 ) 4.1 ) osTO

R [ PP 13 zSG ( _ . d , H ) " ( 21 G 1 "G$_PO32"PO32P I3•T 1 • S+21G I "G2"P031 "PO31Pl3 • |

• G II ( PO 1 $'POI 1÷P011PO4$÷P031"•2) _' I ) •eTO ] 4.2•G1"G2•PO32•PO32PI3•T1

lit IMP 13 • 2_G I IG21SG ( | 14t , J . K } IPQ32_PQ]2PI3" ( G I " ( PO ! ?1 POE2+PO2"P0474"

• PO32s=2)4.l)s•(G2" 1)

TO•G2"1

T1 • (GI• ( POl?IPO|2<'PO2sI°O474"P032•I2)÷l )'_TO

ItJP 83 • ( $G ( I , J . K ) " | 2" G I _G2= PO32"PO32P 13" T I • S ÷ 2" G 1 • G2 • PO3 I uP031P 13" |

• GIS ( PO llSPOi 14.PO I sPO414.P031"•2) _1 )lsTO)÷2"GI"P'21SG( |M1 . J, K) IP032 •

• PO32P I3•T I ÷2_G I "G2"PO32•PO32PII3o T 1 | /4 . 0

TOsG2 * I

T 1 I | G I " ( PO I 7 • PO I2_*P02I PO4?'_PO'_2" • 2 | * 1 | • • TO

T2z ( G I • ( POS3• PO4+PQ23• PO|4*P034" _2 ) * 1 ) " "TO

T_ePOE$IPOIPIS4"POS$PI$"PO44"PO23•POIIPE$_*PO23P|3_POII÷2•P034 "

• PO3IPI3

RKP i] • | SG ( I . J . KM1 ) • ( I; } "G2 • T2• T3"S4*G I • G2 • { G | • ( POS$_PO?÷P022 s PO IT+

• POST• • 2 } ÷ I ) s ITO_ ( POS$sPO?PI3*POS$PI3•POT_*PO221POIITPE3_'PO22P $3 •

• POIT+2sPO3?•PO37P|3|)÷SG{I,J,K)iI$_Gl°G$•PQ'_2_PO't2PE]•Tl_S÷2_GI•

• C2•PO31"P03 IP$31 ( G 11 { PO I$•POII4'POIIP0414.P0311 •2) ÷1 } a_TO)÷G I "G2_SG

• [ _M1 , J , KM1 )'TZeT3÷G I'G2•T2_T3_*2•G1 °G2•SG( _1 . J. K ) •PO32•PO32P|3 •T1

• ÷2•GI :G2sPO32•POS2P|3•T I }/4 .0

TO:G2 " 1

T ! • ( G• • ( PO 171PO|2+PO2•PO47*P032• • 2) ÷ 1 ) ••TO

PtJPP43•(SG{|.J.K)'(2"GIIG2•PO32oPO32PI3•Tl"S4.21G1°G2*PO31"PO31Pli3 •
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(G I = ( POll#POll ÷NO I"POI$*P031== 2 )* I )='TOI*2=G IIGZ*SGI IMI , J. K] =P032

=PO22P$3=Tl÷2=Gl=G2=PO32=PO32P|3=T1 ]/4 .0

TO=G2"1

T 1 _ | G I • ( PO 1 ?=NO I2+PO2=POCT+P032= • 2 ) * I ) • • TO

RKPPI3 = (SG( ! ,J,K)=(2=Gl=G2•PO32=Nn32Pi3•Tl=S_2=GI=G2=PO3t=PO31PI3=

( G 1 • I PO I I•PO$ I +NO I • POII+P03 I • • 2 | * 1 | == TO ) + 2= G ! tG2"SG | [P41 , 0 , K | =P032

=PO32PI31T 1"2=G t IG21PO32•PO32PS3•T I ]/4.O

RESPI3 = I (PIi-PI3 I•RKP$2mT&33M- [ NK=TA33H}_2•X[XX ! IJ, ! | =OZ |N_=NKP $3/

DZETAC IN) )=V2*[ [ -PII*P 113 I=RKPP$3=TA32_*2=X |IX ! (_J, ! )=OZ|NFwNKPPI3

/OZET&C(KI)*VI÷$=IIIMPi3=TAI2M•((PE3*PI2*PiI-pIT)=TAJ2+(PlI*_a?.

_a3"Pt2 ) =TAJ 1 | • (PSI*PIT)=R]NPI3, TA11M*2•OX [HF=RIMPI3/OX IC( ! ) |*

RLPPI3,TAI2_=[ I PII*PI3 "PIE *NIl } = TAJ2+ (PII+PiE-PII*P43) •TA,J 1 }*S• |

RJP13•TA21M=( I PII "P&|*PD4 "P43 ] •TA]2*[PES -PI?+Pa3-P&2) =TA| 1 )*( piE.

Pi3 ) • EJP I3• TA22M) 'hA JPPI3 = TA2 I P= [ I PI 4 o P! 3*PII - NIl ) = TA| 2* | PI 3 *PI2+

Pli " PIT | =TAt 1 )* [ PS3 "NI$ )•NJPPI3•TA22P* I PIE *NIl |=E|PPI3=TA I Ip,2•

OX INF=Pt IPPI3/OX IC { ! }

DEN • HISP$3

ILSI!F ICNO{II.JJ,KK, ZPIoJ.KP_|) THEN

POTPli = OX!I(!)

PO22PI4 , ('AJ21J)*A,Jt(J)|/2.0

PO31P14 , *(1.0/2.0•A_K(K])

PO3TPI4 = ('A2KIKMt]+A1K{HMI)}/2.0

POI2P*I4 , ('AJ2|J)+AJt(J))'X!Y]P|J,!]/2.0_OXlZ[I)=AltR[J,])

POI?PI4 • OX!!(I)=X!Y]P[JoI]*('&J2(J]*AJI(d})/2.0

N ! PPI4 • 2=G 1 •G2=SG | ! o J , K ) =NO3 I •NO3 Z PII= ( G ! • [ PO I I•PO$ 1 *NO 1 =PO4I_'P031

• ==2)*1}'=(G2-I)

RJPI4 • G t •G2wSG ( ! , J o K ) _P031 =NO31PI4 • | G 1 • ( PO I Is POI t *NO ! =POII*P031 • =2
• )*_ }-.1G2-1)/2.0

TO• r'2 - 1

RKPI4 • ( G 1 • _2I 5G [ I , J , KM 1 ] s [ G I • [ POI 21 POT*NO22= PO IT_PO2?= w2 ] * I ] • ! TOI (

• POI21POTPII*POS2P$4•POT*P022• POlTPl&*PO22P 14•POl?*2•PO3TmPO3?Pi4 i

• +2oG lsG2•SGI ] . _, K)uP03 lIp031PIII | GI• [ po IIsPO$ 1.p01 epOil*p03 lsw2 ).
• I}*•TO)I4.0

ItJPP 14 • G 11G2ISG ( I , ,J, K ) •NO3 I •PO_ 1P III[ G 1 • C PO 1 i•PO $ ) 4. NO 1 IN04 I-P03 T ••

• 2)*I)'1[G2"I]/2,0

IINPP I4 •G I •G2•SG { Z , *J , K ) =NO3 I IN031P I4• [ G 1 • I PO I I• POI t _*PO 1 =P041_03 t ••
• 2}*t )••[G2-I)/2,0

RISPI4 • ( I PII " PI3 ) •RKP I4=TA]3M*2• X ] IX ] { _ , | ) •O_ [ NFIAKPI4/DZITA P [ K | ] •

• ¥2*[I'PII*Plt3)SRKPPI4•TA:I3P*2•X]XX![-_,|}SQZ!NPsIKPPII/OZITAC{K||

• IVI*N]PPI4=TA12pI([PI4"_.PI'_-p&I-pII}STAJ2+|PII,_,pII.PII.PI3}ITAJ1) .

• S_[RJPII•TA2IM=I[PII'PI&+PI&*PI3)aTA!2*[Pli. P&T,)pI3.pI2]sTA!||._.|

• P&a'P&3|sEJPI4=TA22MJ*EJppIII•TA21Ps([_I_*PI3*PII.PIi)•T&I2.[pI 3 .

• PI2*PII-PIT ) ETA! I )* (PI3- Pl$ ) IRJpp$_. TA22_* ( pll ._Ii ] •EIppII=TA 11p_

• 2sON ! H_=NI P_II/DX [C | [ ]

DEE o RESPI4

ILSEIF ([NDII!,J,J,KK,]M2,JP1,KM1)} THEN

PO24PII • AJ2[J|/2.0

POi2Pli I "(1.0/2.0•AIKIK) _

POS4PiI_ • AJ21J)•K!YZP[ J, [M21/2.0

POE•PIE _ AJ2(J)/2.0

TOI POi4P $I=POI_PO24=POIEP II_P024P i$ lpoll

T1 • [GI_ | POSIiPOI+PO24=POII_P03I-=2 | + 1 )== [ G2" t ]

ItKPII u (GlaG2*SG[ !M1 ,J, KMt | s TO•_'t =I*G 1 •G2•TOm T I }/4 .0

TO. I G 1 • | NO2?• PQT2*PO 12I POI? +NO 42 • • 2 | _ _ ] = • | G2 " 1 )

RJPPIII | 2*G I•G2_EG[ ]M1 oJP1 . K| _PO42sPO42PlIuTO#S+2•Gl=G2•P042,

• PO42PII•TO)/4.0

NESP IS • ( [ PEa " P E3 ) • HKP I I• YA33M*2• X ] XX ] [ _ . ! ) _OZ ! NF • NKP I i/D ]ETA_ [ K | | •

• Y2*RJPf_II•TA21P•(|PII-PI3+PII.PII)•TA_2*[PI3*PI2*PEI.pi-/j•TA]H|._.(
• PI3- NIl | •IJPP II*TA22P

DIN _ NIIPII

IL$I]F (CNO||],JJ°KK,!M1,JPIoKM;]) THEN

PO23PIT AJ2[*J|/2.0

PI24PIT AJ2|_)/2.O

PO41PI_ *(I.0/2,0=AtK(K))

PO42PIT *(I.0/2.0IAIK[K])

POS3P$_ A,J2|_I•X_YIP(J.|MI|/2.0

POS_PI_ AJ2(J]sX!Y!P(_, !M2]/2.0

POIIPI? AJ2IJ]/2.0

POISPE? AJ2[J}/2.0

TO•POS3PIT•POI÷PO23•POSIPIT*PO23P IT= pOlE

TTIG2-1

T2a ( G | • [ POE3• POl*P02_l POII*PO3II=2 ) + I } • •T 1

T3•GleG2=TOIT2

T4 I POS4P IT•POI*PO24IPOIIP I_*PO24Pl? IpO$ $

TI I ( G 1 • I POiII POI +PO241POlI*PO'II•• 2 | * 1 ) • • T I

RKPI?I [SGI ]MI • J, KMI }I _ GI_G2•TI•TI•S+T3 )*GI=G2_SG| ! ,0, KM1 )•YOsT2•S*

GI_G2•Ta•TS*T3]/4 .0

TO•G2- I

T I • ( G I • ( PO21•POT I *NO 1 I •POSI_P04 I •=2 ) * 1 ) s-TO

T2•2•G I•G2•P04 I•P041PIT•T1

T3 • ( G _ = ( PO2T• POT2*PO I 2_POI?*P042I • 2 ) * 1 | • • TO

RJPPiTz |SG[ |MI.JPI , K|• [ 2•G I•G2•PO42•PO42PITzT3*I+T2 }.2•GlaG2=SG | Z.

JP I. K ) •NO41 • _04 ! P IT• T I =S*2/G I •G2_ PO42IPO42PIT_ T3*T2 )/4.0

RISPIT • [ | _ll - PI3 } IRKPIT=TA33M+2_X ! XX ! [ J . [ _ •OZ Z NP=NKPI?/DZITAC [ K | ) •

¥2_RJPP STnTA21P_ ( [ PI4 "Pl3*PlI - P&l } _TA ! 2* | PI3 - Pl2*P&8 - PET ] • TA ! I ) * [
PE3 -PII ) • N_JP P $7=TA22P

DEN • REINS?

E_SI!F (CND[/!,J*J,KK,],JP1,KM1)) THEN

PO22PEI _ AJ2(J]/2.0

PO23PIi _ A_Z(J)/2_O

POiOPII • "I 1.0/2.0•A1K(K|]

PO41Pll = "(1.0/2.0*A1K[K|I

POS2PI& • AJ21J)•X!YZP[J.]|/2.0

POS3PII z AJ2(J)_[!Y|P|J.;MI|/2.0

POITPII s AJ21J|/2.0

POSINg4 • AJ2[J]/2•O

TO• POS3PII•POi+PQ23•POIIP II*PO2]PII i poii

TIIG2"I

T2 _ _ G 1 • ( POS3•_OE*PO23•POI&*PO3&• • 2 ) * ! } • • T I

RKPII _ [ $G [ | . J • KM1 ) • { G 1 •G2• TO• T2=S +G 11G2= ( PDS2PII•POT+PO22•POI?P iI_

PO22Pll•PO$? | • ( G I • ( POS2•PO?*PO22•POIT*P037•_ 2 ] + ! J I•T ! ) +G 1 •G2•SG [

]MI . J,KMI } xTO=T2*G t •G2•TO*'r2 )/4 .0

TOIG2 - I

T I _ | G I • [ PO2I•PIT I*POl I*POSI*P04 I •=2 }* i ) ••TO

RJPPII • [ SG ( ; , JP I . K ) • ( 2uG 1 :G2=P041 = POE I P lisT _ =I_2•G ! •G2zPO_O•

POiOPII= | GI• C PO2II PO?O_po lOIPOll*PO40i_ _ |'t ) •ITO)+2•G 11_1I_ | |Mr .

JPl , K |•POll•P04 IPII_TI_2•GI•_2•P04 I=P04 |pll*T1 I/a .O

_IIPII" ( ( PII'PI3 ]•RKPII'TA33..I_X IXXI IJ. I )'OZ IN_=EKPlI/IIITAI[ K| ]•

¥2*RdPPII•TAIIP=[ [PI4"PI3*PII'PII)=TAI2*IPI3-PI2+pII-PI?)•TAI 1 )*|
PI3" PII ) *_JPPII= TAI2P

DIE I IISPII

IL$1IF (CND[][,*J-J,KK,]PI°JP1,KMI}] THIN

POI2PlI • AJ2lJ)/2.0

POIOPIE • "I1.O/2,O*AIK(KI]

POI2PII • AJ2(J)•XZYIP(J,;J/2.O

POl?Pll • AJ2Id)/2.0

RKPlIIG_G2IIG|],J,KMI|u|POS2PIE=POT*_*G22•POI?pII_PO22P$8_po$?)•|

• G1 • (PQI2ePO?*pn22IPO_?*P037=_2 |* _ ) •_ I G2* 1 ) /4.0

IJPPII IG 1 •G21SG | Z , JP I . K ) mPO4OIPQIOPII• ( G I • ( PO2I_PO?O_PO IOIpOII+

• POIO=s2 |+1 )'_• [G2- I |/2.0

NIEPII•(|PII-PI3)•IKPII•TA]3M+2sX]XXZ|J,!)*QZ!NF•NKPII/OZITAC{K|)•

• Y2*RJPPIIJTA21P• { | PII"PI3*PII'PII | =TA!2* [ Pl3*Pl2*pil.pi?) ITA! 1 } _{

• PI3"_II ) INJPPII*TA22P

DIR • RESPll

ELSE:F [ CND( ] [ . _JJ, KK, ]M2. JM2. K | ) THIN

PO21PTi • "(1.0/2.0_AJ;(JM1)]
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7S_ .
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T?7

r79
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POSlP?S # -|I+O/2+O'AJI(JMI|sXIY|P(JMI.|M2))

POSSPTS ' -[I.0/2.01AJI(JMI))

TO¢(G1*[PQ21,POSi÷POSIsPOS_PO31B#2]_I)I#[G2-1]

Tl,PO21=POSS_?i*PO21P?g#PO6|_POSIP?|SPO|

RJP?$,(GlsG2sSG(IMI°JM1.K}#TO*T;IS_GlwG2wT01¥1)/4.0

RESP?S.S-(RJP?ScTA21M'((PSS'PIS_P|4"P13|mTA_2*(PSS'PS_+P&3-PS2)"

• TAI1)_(PaS°_83|'RJP?|#TA22_)

DER I RESP?I

C P??

ELSlZF [CND[II.JJ.KK.l_.JM2.K)| THEN

PO2OP?_ -[;.O/2.0=AJI(JM1)|

PO21P_ -[I.O/2.01AJI(JMI||

PO50_? -[_.O/2.0#AJI[JM1)*XIYZP(JNIoIMt))

POS_P_ -{t.O/2.0,_JI(JM1)#X_Y_(JMI°ZM2))

PO6SPT_ -[I.O/2.0=AJI(JM1))

PO$|P?? o[I.O/2.0#_JI(JM_))

TOIG2-1

TII(G_s[PO2Om_OSS+POSI_OSO_PO3S#a2)_I)*wTO

T2_Q20_POSSP_*PO2OP??'POSS_POS=POSOP?_

T3_GlWG2"TIIT2

T&I|GI_|PO2twPOSI_POSI=POS_PO3|_=2)_t)#=TO

TS,PO2_POS_P_?+PO21P??*POI$÷POSlP??=PO&

RJPT?m(SG([MI.JMI.K)={GIsG21T4=TSeS_?3)_GllC2"SG(_.JM_.K)_TI"T2tS *

• GImG2aT4*TS+T3]/4.O

RESP??,S*(RJP_?#TA21M#([P&9°psB÷P_4"P|2)¢T_2_(P&&'P&?÷P$3*P&2)m

• TA]1)÷|_&8*P&3)*RJP??=TA22M)

Dl_ ' RESP??

C P_l

[LSEZF ICND(I_.JJ._K._.JM2.K)| THEN

PO_SP?8 *(1.0/2.0*AJIIJMI])

PO2OP?_ *(1.0/2.0mAJI(JNI))

PO4_P?I *(1.0/2.0_AJI|JMt)*X_Y[P(JMI.[))

POSOPT_ "|I.0/2.0mAJICJM1)*XZY[P(JM1.ZMI||

POS_P?_ -|l.0/2.0mAJ_(JMt))

POSSPT| *(_.O/2.0_AJt|JM|])

TO#G2"1

TI#(_I"(PD20*POSS_POS'POSO_PO3S_2)$1)"'TO

T2=PO20#PO$SP?&*PO2OP?SsPD|S$POS#POSOP?|

RJP_8#{SG||°JM1.K)_|GI_G2sTlwT21S+GI*G2*(Gt'(POlS'PO|4_PO4#PO4S_

• PO34=*2)*l)'#TO#(POlSsPOI4P?4_POlSP?SmPOS4*PO_'PO4$PT&))_GI_G2tSG

• |]Mt.J_t.K)*?ltT2$GI=G2"TtaT2)/4.0

RESPTB=S*(RJP?8_?A21Mm((P89-P&8÷P&4*P&3)ITA|2_(P_|-PS?_Pa3-P82)*

• TArl)_(P88*PI3)wRJ_8-TA22M|

DEA • RESP_8

C P?S

ELSEZF (CND([].JJ.K_._Pl.JM2.K)) TNE_

POlSP?$ • -(1.0/2.0=_Jl(JM1))

PO4SP?$ • *(t.O/2.01AJI(JM1)*X_Y]P(JM1.X))

POS4P?S , -(1.0/2.0#AJI(JMI))

RJP?tIGI#G2mSG(I°JM1.K)#IGI_(PO;S,POSA*PO41PO_t+PO3&,*2)_I|*s[G2-1

• |*|POlS_PO_4P_S_POlSP?S=PO6_÷PO41PO4|P?$]/4.0

_ESP?$_S,(_JP?S.TA21_m((PB_°@SB*_84-P83)_TA|2*[PSB*P4?_P&3*P82|_

• TAI1)_|P&_-P_3|#RJP?_=TA22M)

DER , RESPT|

C P&I

ELS[IF |CND(]Z.JJ.KK.1M2.JMI.K)) T_EN

POSP41 • DXII([M2)sS

PO_aP_t , -|I.0/2.0#AJI[J))

PO21PST • |-AJ2(JMI)_AJt(JM1))/2.0

PO3SPST , |-A2_(KI*AI_|K])/2.0

PO4&PSt m *(1.0/2.0s_JI|J)*X_Y_P(J._M2))

POSlPS! , DX]I(_M2),A11R(JMI._M2)IS_|-AJ2(JMt)_AJICdMI))=X_YtP(JM1

.IM2)/2.0

POS3PSl , *(1.0/2.0=AJ_(J))

POSSP81 , DXII|IM2)IXIY_P(JMI.|M2)IS+(-AJ21JNI|+AJI(JM1)|/2.0

TOI(Gl,(PO18tPOS3_PO3#PO48÷PO33sw2)÷I)_R(G2-_)

Tt_PO18_PO|3P81_PQl_P81sPO6]_PO3mPO48P&t

_MPII_GIIG2_SG(]M1.J.K)_TO=TI*SSGlmG2mTO_Tt

TOaG2*I

TlI(Gt_(PO18#PO63_PO3_PO48+PO33==2|_I)wITO

T2_POIS=PO|3PSt+PO18P81sPOi3*PO3mPO48P41

T3*(G_m|PO21wPOS$_POSlmPOQ_PO31112)$1),ITO

?4_POSI'PO|P41*PO211POSiPSl_PO21PS_wPO$$_POSlP_1sPO$$2#P031_

• PO36P|l

_JPSt,|GI_G2wSG(]MI.JMI.K)sT3sT4*SSGI_G21SG(IMloJ.K)tTIIT2=S*Gt-G2

• #T3_T4_G_nG2mTI_T2_/4.0

TO#(GlI(PO1&mPQI3_PQ3mPO48_PO331_2)*l}I#(G2-1)

T1|POIS=PO|3PSl_PO1BPalmPOS3_PO31PO4&P|l

RKP&I#(G_#G2wSG[]MI.J.K)mTO=T1,S_GISG2_TO,T1)/4.0

_O.(Gl*(PO18wPO63_PO3,PO48*P033=#2)*l),I(_2-1)

T1,POIa*PO|3Pa1*_O18P41#PO$3_PO3tPO48P|l

RJPPStm(GlsG2wSG(|MI.J.K)ITO#T_sS*GI=G2_TO_T_|/4.0

?Oz(Gl#[PO18mPO|3_PO31PO48_PO33=#2)$1)s#(G2°l)

Tl,PO;_PQS3P81_PO|SP$1=PO$35PO3#PO4&P|l

_KPP811(Gl=G2=SC(ZM1.J.K)#TOtTl=S_GlsG2sTO,Tl_/4.0

_ESPSI.((P&&'PS3)*RKP81*TA33M*2=X|XX_(_.I).OZI_,mKP81/DZETAC(K)).

V2_[('P_I*P_13)'A_PIl"TA33P*2"X_XX_IJ._|#OZ_N_'RKP_&_/DZETA¢(K))

#Yt÷Si(R]MP|1_TA12M_((PS3_PS2°P&I-P&?|#TAJ2_(pS|_PS?-P&3*P&2|s

TAJ1)÷(PaS-P_)wR[MP|l=TA11M_2tQX|NF*A_MP&I/DX[C(I])_S#(AJpII#

TA21_#((P&S-PSi*PI_*P13)#T_Z2÷(P88-PS?*Pa2-PS2)I?_;1)*(PSa-P|3)=

RJPBl*TA22M)*RJPP$11TA21P_((PS_-P93_PSS-P&&)m?AI2*(PS3-P|2÷P&8-

P4?)*_AXl)*|PS3-PI&)t_JPPS_tTA22P

OER I RESPS_

ELSEIF ICNO(IX.JJ.KK.IM1.J_I.K]) ?HEN

POSP62 • DX[I(_M1)wS

POS_a2 • DXII(ZM2)

PO_TPS2 • -|_.O/2.0,AJI[J))

POI|P62 • *|_.O/2.0_AJl(J))

PO2OP&2 , [-AJ2(JM|)_AJI|JM_))/2.0

PO21P82 , [-AJ2(JM;)*A_I{JMI)I/2.0

PO3SP82 • [oA2K(K)_&tK(K))/2.0

PO3SPS2 * |-A2K(K)*A1K(K))/2.0

PO4?PS2 , -(1.0/2.0_AJI(J)mX_Y_P[J.IM1))

PO48P_2 , -(1.0/2.0*AJI|J)IX[YIP[J.IM2)|

POSOP82 , OXZ_(]MI)_&llR|JMI.I_t)*S*(-AJ2|JM1}*AJI(JM1))=X_YI_(JM_

• ,]MI)/2.O

P011P&2 m (*&J2(JM1)gAJI(JMI|)aXIY[P(JMI,|M2)/2.0*0X[](|M2)IA?IR(

JMI,[M2)

P012P82 . -(1.O/2.O=AJI(J])

POi3Pl2 • -(1.0/2.OmAJ1|J)|

POISP62 ¢ OXZ](|MI)aX|YIP[JMI.|MI)mS*{*AJ2|JM1]_JI[JMII)J2.0

POIIPI2 • DX_](]M2)_XIYIP[JMI,ZM2)_|-AJ2(JM1)*AJI|JM1])I2.0

TO#(GI"(POI?_PO$2+PO2*PO&?÷PO32"_2}$_)_(G2*l]

TIsPOI?sPOS2P|2_POI?P|2ePO|2_PQ2SPO4?P42

AZPPI2_GI*G2sSG(I,Q,KJITOmTI_SgG;=G2#TOsTI

TOmG2-t

TII(GI*IPOIIsPOI3_PO3zPO41_PO]3ms2)*l)=ITO

_2_PO18sPO|]Pi2_POliP&2*PO|3+PO3_PO4&PI2

R|MPi2sSG(|M1,J,K)e|ClwG2mTT*T2_S_GtsG2#(Gl_(POI?#PO|2_PQ2mP047_

PO32_2)_1)IITOI(PGl?IPOI2PI2÷POl?PI2_POI2_PO21PO4?P&2})_GlsG2_T1

=T2

TO.G2-1

T1m(Gl_[POl?_PO|2_PQ2aPO4?*PO32:_2)_l)WmTO

T21POI?_POI2PI2+PO;?PI21POI2$PO2sPO4?P|2

T3.CI_G2_TI_T2

T&.JGl_(POlamPOi3_PO3w_O48_P033_2)*_|_=?O

TSIPOII_POI3PB2+POtiPI2_PQI3_PO3_PO&_P&2

TSm|GI:[PO20*POiS#POSmPOEO_PO3$m:2)*IJs_TO

T?|PO20sPO_SP_2_PO20P82_POSS*POSOsPOSP&2+POEnPOEOPI2+2sPO3Sa

• PQ3SP&2

TSsGlaG2sTS=T?

C P&2
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I00

|01

102

803

104

lOS
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829 .
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84S .
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ii2

aI3 •
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8ss •

AS?

as| •

8e| •

&To •

&?l

8?2
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aT4

a?s

aT$

a77

a?8

47g

ilO

481

&12

&&3

aa4

Jli$

A66

86?

&aa

&Ng

890

&il

&|2

893

a$_

&ss

&|T

|00

_os

90_

S_2

_0_

C P$3

C P&4

T|, ( G 1 • ( NO211POSI+POS I *COS*NO3•--2 ) * _ ) • • TO

T I0,_05 I • POIPI2+P02 I •POSIP|2*P02 _ P&2-POIS*PO$ t P&21PDS*2-P03I•

PO3IP|2

RJPi2_ ($G[ IH_ ,JMt oN)= |GI-G2.?IIT IO=S*TI)*SG{ IMI , J°K)s (G1,G2mT4JTSI

$*T$)_G_.G2=SG[ _ ,JMI .K)sTI.??=S_Gt mG2-SG( I ,_,K).TlsT2=S*GlmG21TI•

T t O*Tt*G I -G2=T4 • TS*T3 ) /4 . 0

TO.G2-.I
TI¢IG1 ( PO I ?'PO62'*P02=P047*P0321 =2 ) * I ) " s TO

T2 I P0 I ?=PO|2P|2+PO TTP$2I POI2_'PO21_O4?PI2

TSIGIlG2=TIlT2

TI_ • ( e: 1 • ( P 0 I I=POSS+PGSIPO4&_P033• • 2 } • t ) • • TO

T$1POII.POISPI2+POlIPI2=POI$'_,POSIP04|_62

RI_P|2 , ISG( IMt . ./. K) = (G l*G2m T4=TS_S*T3 _*Gt =G2_SG ( Z o,J, K} mT I_T21S+G t-

G2-T&ITS + T3 ) /4 . O

TO.G2" t

T I • ( G t = ( P 017 =PO |2_PO2-NO4 T+P0321 = 2 ) + I ) ! • TO

T2_PO I?IPDS2_&2*PO t TP&2=POI2+_O21PO4?PI2

TSIGI=G2=TIIT2

T4 • ( G I * C P01 &sPOIS*_03-P04I*P0$3_ • 2 ) + ! ) • = TO

TS • POt SI_OI_SP&2*P0 | 6P121P0|3*P03=I_O41Pa2

RJPP82: ($G{ IM1 ,J°K|= (G1 =G2mT41TS=S+TS)*GI_G21SG[ | , J,K)¢Tt*T2=S+GI-

G2= T 4 ' T$*T3 ) /4 . •

TO.G2" 1

T I : | G ! • | P 01 ?=PO62+PO2t P04?*PQ32=_2 I * 1 ) • • TO

T2 • PO ! ?IPO 12PI2+P01 ?PI2•POI2*PO2"PO4?PI2

TS:G_'G2=TI-T2

T4 . ( C t • I POt I=POIS+P03sP04$'_P033==2 }'_ 1 ) •_TO

TS I PD I i,POI3PI2+PO IlPI2=POES_'P03= PO41PI2

RKPPi2 . I SG [IM! ° ,J , K ) = ( G ! IG21 T4_ TS'S *T3 ) +G 1 =G2_SG | | , J ° K ) • T I • T2=S*G 1 •

G2"T4= TS+T3 | /4 . O

R[SP$2: | (PSI'P$3) "RKP&2"TA33M*2•XlXX ! |J° ! )-OZ INI_mRKPI2/DZETA¢ (K | )=

Y2*( | "PII_P 1 t3 ) .nKPPI2_TA33_'_2=Xl XX ! |J° ! |_OZZ _F.R_PPI2/EZETAC| K) )

iv _+S• I R IMPI2t TA I 2N- [ (PI3*PI2-P&$*PI?)_TAJ2_( NIl+PIT-P83- PI2) =

TAJ I ) - I R ZN• TA 12N=TAJ 1 | '_ I PII - P l? ) IR | MPI2=TA ! 1M'_2mOX | NFsRIMP&2/DX ! C

| Z ) )_RIP_'I2• TA _ 2P• | (PI_PIS-PII-P&I } =TA_2_(PI|*PI&-PI4-PI3 ] _TAJ1 )

+El ( RJPI2= TA21 M= | ( Nil -NIl+PEa * PI3 ) = T_! 2* ( NIl* P&7*P$3 • P82 ) =TAZ 1 | ° (

A,JI TA2 I Ma TA ! t ) • | Pll - PI3 ) -AJP |2 • TA22M ) +11_ jp p 12_ TA2 I pm ( ( P|4 ° PI 3+P1$ °

PSi | =TA I 2+ ( PI3 *P|2+PI| • PiT I = TA ! I ] * ( PI3 * _11 ) • RJPPI2t TA22P* | Pll °P&|

|_RIPPI2=TAI tP*2=OXINF_RIPPI2/OX|C( ! )

DER • RESNI2

$LSE_F (CND(I|,JJ.KK,I°JM1,K)| THEN

PO4P&3 OXII(I)-S

POIPI3 DXII(I_I1)

POtlPI3 *(1.O/2.O.AJI[J))

POt 71_13 *(t.o/2.O=AJl[J|)

P011PI3 ( -A_I2(JNt )*&J T (JM1) ] /2.O

PO20_&3 ( -AJ2(JMI )+AJ I (JN1 | ] /2.O

POSEN83 (-A2K(K}+&INIK))/2.O

PO$SP$3 (-A2K[K)+ACK(K])/2.0

PO48P&3 - [ I .O/2,0aAJI (J)=X[Y|P(J. | ] )

PO4?PI3 - I I .O/2.01AJI ( J)'X]YIP(J. 1M1 ) )

PO41PI3 DX| | I ] )*A1 tR[ JMt o | )fS*t "AJ2( JNI )_AJ1 (JMI) )mX|YIP( Jml , | |/

• 2.0

POSOP$3 • ('AJ2(JMI)_AJl(JklI|)aX|Y|P|JMI,IMI]/2.0*_D]([|(|M1)SA11R(

• JM1 . ;M1 |

PO|IPE3 s -[1.0/2.0aAJl(J) ]

PO|2P$$ • -|l.0/2.0aAJ|(J|)

POa4P$3 s OXZi{|)sKZYZP(JM1.])mS*(-AJ2(JMIJ+&Jt(JMt))/2,0

PO|SPB3 • DXZI{|MI)IXrY|P(JMI,|MI)_(-&J2[JMt)*AJI|JMI])/2.0

TO•G2" 1

T ! I ( G ! • _ PO 17zPO$2*PO2sPO47+P0321* 2 ) * I ) a_ TO

T2 _ PO | T=POI2PE$+PO _ 7P&$= PO_2*P02_ POSTP&3

R | PPN$ •SG ( | . _ . K ) = ( G ! "G2_ T ! • T2=S*G 1 =G2_ ( G ! • [ PO I I'PO_ 1 +NO I =PO&$_03 I

• "_2 )'1 ) ==TO• | PO _ |=POS IPI$_PO 1 |P$3"POI19PO _PO4|P$3 ) |_GI_G2sT I_T2

R! MP&3 • G I • G2"SG ( [Mt . J . K ] • ( G 1 • [ PO 17" POI2*PO2_PDST+P832= =2 ) * I | = • ( G2"

• I ) • ( PO _?=PO|2P_3+PO 17P&3=PO_2+PO2_PO4?P_3 )

TO.G2- 1

T I • ( G t • i PO I ? • PO $2+P02_ PO4T_PO$ 2:z2 ) * | ) • • TO

T2 • PO _ ?=POE2P83_PO t ?PN$sPOS2+PO2*POS?P43

T3' (G t" (PO20_POES*POS=POSO*_O3$=_2}* t )s-TO

Tt¢ PO20*POe SPE3_PO20P |3_ PO IS+POSO= POSP83+P_$ _POSOP&$_2sPO$Sa

• PO_SP83

RJPI3 • ( $G ( ! , JM1 , K ) = ( G 1 •G2e T$* TSsS*G I *G2= { G I • I TO IS: PO|4+PO4"PO4S_

• P034 s= 2 ) * _ | s =TO= ( PO 1SnPOG4Pi3_PO 1 gP|$a POSS_POSSSPOSP$3_P06=

• PO4fJP&3"*2sPO34eNO34PI$))+SG(|.J,K)=(GI=G2"TtlT21S_GlSG2•CGI_|P015

• sPO$ I+POI_PO4S_PO] Im_2)* _ ) =•TOm C PO _ SsPO81P&3_POISPE_mPQJI+POl •

• NO4 $P83) )*G t •G2=SG( |MI . J_41. K) =T3s _4*G I =G2•T$=TS*G I_G2_SG{ |M1 . @. K)

• "T I sT2*G I•G2sT 1 •T2 ) /4 . 0

TO_G2" 1

T I • { G _ = ( PO 1 ? =NO g2*P02 • POST *PO32e • 2 ) * 1 ) = • TO

T2 • PO 17• POE2P$3+PO | ?PE$=POE2*PQ2*POSTP83

RKPi$'|SG( |**J,K|s(GI*G2_Tt=T2•S*GI_G2=IGls(PQI$=PO|I*POI*PO4i*PQ$1

• "=2 )* t ) =•TO_ ( POli_PN| IP_$+POliP_$wPOEI*POI=PO4|P|$ J )*G I mn2_$G ( |M1

• . J.K)_T1 =T2+GI_G2¢TI=T2)/4.0

TO_G2- 1

T 1 z ( G I • ( P 01T • PQ Z 2"P02 • P04_ *P032_ 2 ] * 1 ) • = TO

T2 • PO 17=POE2P&$*PO I ?P83=PO|2*P02_ POS?P|3

AJPP&3 z | SG ( [ , _ . K ) • ( G I • G2• T 1 = T2eS÷G 1 "G2• ( G ! • ( PO ! Is PO$t +NO 1 •P04i+

• NO31•=2)* 1 ) •• TON [ PO I |aNON IP|$*POt $P$3.POit+PO _PO4iP|3 ) )*GI_G2_SG

I |M1 , J, K }ITI_T2*GI_G2_T_IT2 )/4 ,0

TO•G2 - I

T I • ( G ! = [ PO I ?sPOI2_P02• PQ4?*P032_2 ) * I ) _• TO

T2 _ PO 17=PO_2P_3*PO I?P&3_PO S2*PO2zPO4?P|3

RKPPS3 _ [ $G { | . J , K ) • | G 1 sG2* T 1 sT2sS*G 1 xG2x ( G 1 • ( PO I 6•P061 *PO | sP04$+

• NO3 I =_2 ) + I ) :=TO: ( POIE_PO81P&3+PO t 8P$$sPOS |+NO I •PO46P&$ ) }+GlsG2•SC

. ( ZM_ , J, K) aT I•T2'_'G I _G2sT I sT2) /4 .0

RESPI$_ I { PII'P|3)'RKPI$•TA33M+2wXIXX_ (J. | )=OZ|NFZRKPE$/OZETAC| K| )•

V2+ ( C * PO&*P 1 I 3 ) • NKPP83"TA33P+2•X] XX [ { J , | ) sO| ! NFeRKPP|3/OZETAC ( K ) )

=V l*SZ I R;MPS3_TAt2M• ( (PS$_P$2*pi$°P87 J aTAJ2_ ( PNO+PiT-pE3-P&2 ) •

TAJ1 ) • (RZM'TAt2MzTAJI |*[PS|-PST)sE|NP$3"TA11_4_2sOX |NFeR_Mp&3/DX[C

( | ) )+R[PPE3aTA12P• ( (PS&*PS3" PEN "P88 ) *TAJ2+(PE$*P88*P&4"P83) =TA_t ]

• (R[PSTA12PSTAJ1)÷S• [ RJP|3•TA21M• ( (PBS-P_i_PES"P&3|eTAZ2÷(PB&-PiT

• Pi3°P82 }•TA| 1 ) +RJsTA21M" ( "TA|2*TAI ! )* I P&|*PS3 ) •AJP&3"TA22M" (RJ_

TA22H| )*RJPP|$STA2tP=( (P|4"PB$+PiS*PNi)=TAI2*(P|3"PS2+P&$*PET |"

TAI t |*(PS3*PO&)mRJPPI$eTA22P+(P_S*PiN)mR|PPE$_TA1 tP+2sQX_NP_

R Z NPI3/DX |C ( | )

OER • R_SPI3

ELSE_F |CNO( |Z , JJ, KK, _PI ,_M1 , K ) | THEN

PO4P$4 s DX_[(I)

POt|P&4 * *_t.O/2.0SAJl[J)]

POl|P&4 * ( "AJ2 | JMI )+AJ1 (J_l) ) /2 _0

PO34P$4 • ('A2K(K)+AIK(K|)/2.0

PO4|PE4 _ " ( 1.0/2.0•AJ1C J)sX_ Y|P(J, | ) )

PO48P&4 _ ('AJ2(JM;)*AJI(JMlJ]sX|YZP(J_l,I|/2.0_OXZ_[;)SA11A(JNI°|

• )

PO$IP84 • "(t.O/2.0•AJl|J||

PO$4P$4 • OXZ|||)_X[Y|P(JMI°|J*('AJ2(JM1)+AJI(JNI))/2.0

R IPPi4sGI _G2_SG| ! , J,K)" (Gt-(P01 |_POS I_PO I_PO45÷PO31_2)+ t }u=(G2" 1 )

• • I POt e_ PO$t P&4+PO 1NP&4"PO| t _PO I sPOA$P84 )

TONG2" I

RJPE4 • ( G _ eG2•SG ( I . JMI . K ) • ( G I • | PO 1 |_POi4*PO4_POS|*PO34 •_ 2 | + 1 ] • _ TO a (

• PO IS • POO4P44*PO lSP_4•POI4*P04| _POSP|4_PO4•PO4|P&4*21PO$&_PO34P84 )

• *GI_G2_SG ( | . _, K) • ( C 1• ( PO I $_P081*NO I sPO4i*PO't 1_2 }* 1 )suTOu [ POt 8s

• PO$ IPi4*POt |PitSPOIl+PO laPO4|P$4 | ) /4 .0

RKP84:G t aG2_$G ( ] . J.K)• (C1_(POti_PO$1*POl_POSi+PO$1s_2)+l |_(G2" ! )=

• | POt $:PO| 1PI4+PO t IPE4"POl 1*NO 11POSSP84 )/& , 0

RJPP$4•G1 _G2=SG( | , J, K) _ (G t z [ PO_ 8ePOSI*PO I_POSS+P031_=2 ) + 1 ) _z { n2" 1 )

• s (NO | StPOSIPE4+POISP|4sPOE t*POlaPO4iP$4 |/4 .0

RKPP$4sGt_G2eSG( [ , J,K)e(Gt• IPOt 8sPO| t+PQt=PO4$*P03 la_2)+_ )•¢ (G2- 1 |

s ( PO I Ss PO$ ! PJS*PO 1 $PliIPO 6 ! +NO 11PO4IP$4 I /4 •

C-4-

ORIG;NAL P,_GE _S

OF POOR QUALITY
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92S

$2l

|3O
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932

133

934

13S

935

937

13|

13|

t&O

I&l

142

144

14S

I15

|4&

14S

ISO

||1

IS2

||3

IS4

|SS

SSS

|SI

SS|

$10

III

112

113

S$4

I$S

Si|

157

II1

IIS

I?O

S?I

!72

S?3

!74

17S

ST?

178

l?l

I&O

182

1&3

1&4

IIS

14|

I&?

I&l

SI|

190

152

$S3

$S4

ISS

$1i

I17

$1|

I|!

DOO

OO1

_O2

DO3

3O4

_OS

_O&

_10

)12

)14

)lS

)17

)l&

)20

)21

)22

)23

_24

_2S

)21

)2&

)21

)30

)32

_33

)]4

)3S

_3S

)3a

)4O.

)41

)82

)43

)4S

)45

)4?

)48

)45

)SO

)$1

)S2

)S3

)Sa

)SS

C P_l

P Pl?

R[SPlis { ( PII -PI3 ) IRKPi4,TA33N*Z*X ] XX | ( J . | ) IOZ |NF,_KP|&/0Z[TAC ( K ) I •

Y2* ( | ° PII÷P 1 I 3 | ,RKPP64 ITA33P*2 s X ] XX I ( J . I ) =0Z ! NFJ R_PP |4/0 Z[TAC ( K I )

I¥ t+R]pp84sTA 12Pt { ( p$4_p$3* p|9 -pl& ) • T&J2_IPI|_PlI-Pi4 -P|3 )iTAJI I"

( R | pl TA 12P ,TAJ I ) _S_ | RJP84 • TA21MI ( ( PI! ° P&I*Pll -P13 ) • TA! 2_ ( PII oPS?_

PI3-P02)ITA| 1 }_RJ'TA21M'TAI2_(P&|'P|3)wRJPi4"TA22M) _RJPp|&NTA21p_

( I P94- Pg3_PSS -PSI I j TA! 2* ( PI3- PS2÷PI| *PI? ) ITA! ! I* I PS3 -P6e | J RjppI41

TA22P_ ( PIS - P66 ) iRl PP $4, TA 11P_2wQX ! NF • R ! PPi4/DX ! C [ ] )

0JR , RESP|4

ELSEXF (CND(I].JJ.KK./M2.J.K|| THEN

P03Pli i DXlI(|M2),S

POI|Pll , (-AJ21J)÷AJI(J]|/2.O

P021PII , AJ2(JMI)/2.O

P02?Pii , -(I.O/2.O-AJIIJPl))

PO33Pil I [ -A2KIK)*AIKIKI ]/2.0

PO3|P&I m A2K|KMI}/2.O

PO4$P&| • -[ 1.0/2.01AIKIKPI))

PO4IPIS I DXII(|M2)SAI1R(J,|M2)JS_'('AJ2{J)4"AJt(J))IXIY|P(J,rM2)/

2.0

POS1PII I AJ2{JMI)SKZYIP(JMI.|M2)/2.0

POS?PII • "(I.0/2.0sAJI[JPI}aX|YIP(JPI.|M2}I

POI3PIS a DXI|(|M2)aX|YIPIJ.IM2}sS+['AJ2(J)'_AJIIJ]}/2-O

P0llPal . AJ2(dMI]/2.0

PO?2PII • "(t.O/2.0RAJI[JPt}}

TO I { C 1 • ( PO 1 la POI3_P03 • POll _PO33B_2 ) • 1 I • • ( G2 " I

TI _ PO ll=PO I3PI i_'PO I IPli_ PO 13'e'PO3_P04 IPli *PO3_IS_pO_a*2_033_

RIMpII,GI_G2_SG[ |M_ o,J, K) _TO'T I =S_GI_G2_TO_T I

TO,G2-1
TIs(G1 | PO 18_PO|3*PO3iPO48_P033_I2 ] ÷ I | ::TO

T2 _ po 181 pol3pl I_po I IPllsPO 13*PO31PO4IPII*PO3PI I"_04&*2_PO33_

• P033PI$

T_ s { G 1 • | P021 _POII*POS ! IPO I_P031i_ 2 ) _ I ] • • TQ

T4 I P02 I I POIIPI 1_ff021PI IIPOii_PO_ 1PIIIpO|

• _T3_Ti_G IlG2_T 1 _T2 } /4 . 0

TO,=2"1

T 1 • ( G 1 • ( PO I I_POi3_PO3_PO4 I÷P033_ • 2 } _ | ] • _TO

T2 I po 11_POI3PIi_PO t IPI I_ P 013_PO3IPOIIPII_PO3PiI_O41_2_P033 _

• PO33ffll

RKP8 i • ( 2"G I • G2s SG ( |MI , J , KM t } • PO31aPO31P8 IsT3_S÷G 1 a=2eSG [ IMI , J , K ) •

• Tl_T2sS_'2_GI_G2nPO31_PO311PI|'T3÷GI_G2_TI_T2)/I.O

TOIG2" 1

T | • [ G 1 • I P0111POS3*P0_P041_PO_3112 } * I | • * TO

T2 B pO 1 lspOl3pl i*PO _ lPSl_ PO El*P03= PO4_P&l*PO3Pl IspO4i*2_PO_ _

• PO33PIi

T3 _ ( C 1 • ( PO2_PO_2+PO I 2sPOS_'_P042 _ • 2 ) * I ) • • TO

T4 i POZ?*PO?2P& $*po2?PI S_ PO_2*PO 12aPOS 7PI $

RJPPIS_ (GI_G2sSG( |M1 , JPl , K }sT3sTIaS+GI_G2_SG( ZM1 ,_, K)_TI_T2aS+GI*

• G2_T3_TI_GI _G21T 1_T2 ) /4 .0

TOIG2-_
TI'(G1 | PO 1 i_POI3*PO3*PO41÷PO33s_2 ]* 1 } _TO

T2 , p_ li,POl3Pll_*_O _ IPI I_ PQ 13-P03_ PO41PII*PO3PIi_OI &+2_P033 •

• PO33P&6

T3 ' [ G 1 • ( PO3OsPO?S_PO t S_PO 60_P04S_ 2 ) _ | ) • • TO

RKPPI $ • ( 2 = G ! "G2:SG [ _M_ . J . KP 1 ) • PO4SsPO4SP8 |:T3_S_G I sG2uSG [ ;N1 . J . K | •

• T 1 _T2_S_21G I _G2_PO4S_PO4SPII_T3_GI_G2_T I _T2) /4 .O

RESPI$_ | {P&I*PI3|IRKPIS=_A33M+2sX[XX_ |_, _ }sQZ]NF=R_PIS/DZeTGC(K) }_

• V2÷{('PS&_'PI13)IIIKPPIS:TA]3P"2:X[XX]|J.I)_OZINW:RKPPSS/DZETAC(K})

• IV I +S: ( RZMPI$= TA12M_ [ ( PI3_PS2*PII-PI_ ) :TA_2_ (PII_PI_'P&3*PI2 ] :

• TA_I ) • C Pll*P8_ ) tRIMPI$:TA I 1M_2_QX _NF_R[_PII/DX IC [ I | } _S_ { RJPII:

• TA2 |MI ( (PIS-PII+P84 "P83 | tTA[ 2+ (PII'PI?_PI3*PI2) _TA| 1 ) _ (PIE" Pl't) I

• RJPII_ TA22_ I _RJPPII_ TA2 I P _ ( [ Pl4*Pl3_Pll'Pll) sTA]2_( PI3"PI2 _PII*

• PI_ ) _TA] 1 ) • I PI3*PI| ) _RJPPII_ TA22P

DER _ RESPII

ELSE;F (CND(;_.JJ,KK,[M_,J,K]) THEN

PO2P$? DXlI(|Mt)=S

P03PI? DX[I[IM2}

P01 "tPI'/ { "AJ2[ JJ$A.JI (J) ] /2.0

POIIP8_ ('AJ2|JI_AJ_(J| }/2.0

PQ20P87 AJ2(JMI }/2.0

PO21Pi_ AJ2{JMS )/2.0

pn2lpl_ -[I.O/2.0_AJI{JP1))

PO2_P&? -[I.O/2.0_AJI(JPI))

PO32PS? {'A2K[KI_AIK{K) ]/2.0

PQ33_i_ [-A2K{K}*A1K(K) )/2.0

PO38PST A2K(KMt )/2.0

PO3$PI_ A2K(KMt )/2.0

PO44Pl_ -{1.0/2.0zAtK(KP|})

PO&SPl_ -{I.0/2.O_A|K{KPI}}

PO4_Pl_ OX I ] ( [Mll _AI IRe J, |MI )_S+{ "AJ2[ J)+AJI( J] )BXlY]P( _, IMI }/

• 2.0

POtIP8_ ( *AJ2( J ]_'A,J1 (J) ) _ZYIP [ J. [N2)/2.0*_X] | { |M2)_A11R(,_, |M2)

P01OPI'_ AJ2{ JM1 )sX;'YIPI JM1 , ZM1 )/2.0

POS1PB'f AJ2 ( JM1 ]IXZY]P{ JM1 . _M2 }/2.O

POSIPI_ - [ 1.0/2.0aA_l | JP1 ]_X]YJP{,JP1 . _MI | )

p 0 S'TP ll't - | I .0/2.0cAJt [ JP I ]_X_Y|P(,JP I . _M2) )

POI2Pi_ DX[ I | IM1 )_X IYIP(,J. _MI )_S*( "AJ2(J)+AJI(J) )/2.O

POI3PB_ OX[1 ( IM2}_X_YIP { J, |M2 )_[ "AJ2( JJ_AJ11 J) }/2 .0

POISPS_ A_J2{JMI ]/2.0

POIIPB? AJ2|JMI}/2,0

PO?lPl_ "( I.O/2.O_AJI(JPI] ]

PQ?2PI? -{1.0/2.0_AJt{JPI] ]

TO_ ( G 1 • | PO 1 _ PQ 12_PO2_POiT+PQ32 m _2 ) "_ t ) _ | G2 " 1 }

TI I PO 17_ PO $2Pl?_PO l?Pi?_ PO|2 *PO2_PO47PI_PO2_|?=_Oi?_2_PO32a

• PQ32P&?

RI PPS?lG I_G2sSG ( [ . _. K ) nTO_T lSS_Gl_G2s TO_T I

TO_G2" 1

T 1 • ( G 1 • { PO 1 i_POI3_P03_048*_033_ _2 } * I ) _l TO

T2 I PO 11_ PQ I3PS_PO 11Pi_ POI3_PO3_PO4&PI_PO3PI?JPO41_2_PQ33 _

• PQ33PS?

R ZMP8_ 'SG { ! M I , J , K ) • ( G 1 _G2e ? 1 _T2_S_G 1 _G2s { G 1 • { PO t?s POS2*Pn2=P04?_

• po4?*2_PO320 PO'_2Pi7 ) )'.'G I I G2"T t _T2

TI_|GI ( PO 17_POI2_PO2_PO47*P032_2 )_ I ] _TO

T2 _PO I ?_POI2P87+PO ? 7P87= POI2+PO2_PO47PiT*PO2Pi?_O_?*2_P032 _

• p 0"_ 2 P i'_

T4_ (GI= [ PO1&_POI3*P_O48+P033_=2 )_I |=_TO

• PO33P8_

TSs (G! • {PO20_POSS+PQSsPOSO÷P03S_12)_ ! )_TO

T? s PO2OsPOESPI?_PO2OPI?_ POIS_POS_POSOPS?

TI_GtsG2_TI=T?

T lOe P02 I oPOIGP|?_P021PO?I POES_POS 1P$?_OI

RJP8?_ ( SG ( IM1 . J_l . K ) • ( G _ • G2-TI_ T 10,S*TI ) *SG ( _Nt . J. K I " ( G 1 _G2_ T4 _TSs

• I+T3 ) _GIBG2_SG ( | , JM1 , K)ITI_T?IS_G I IG2_SG ( | , J. K)_T I_T2eS_G I _G2_TI _

• TIO÷TI_G I _G2_T4_TI+T3 | /4 . 0

TO_ G2 " 1

T 1 * ( G 1 • { PO 171PO 12*PO2* P047"P032 • _2 J * t | s* TO

T2 _ PO I ?_ POI2PI?_PO 17PI?_PO 12*PQ2_PO4?PI?_PO2PI?sPO47*2_PQ321

• PQ32P87

T3sGI"GZ_TlsT2

T4_ (GI_ { PO 18uPO13_PO3uPO41+_O33u_2) _1 JueTO

T! _PO 1 Is POI3PI 7_'PO t IPlTs _*013_P03 _PO4lPl?4*PO3Pl 7_PO41'_2_P033 •

• PO]3PI_

TII ( G t_ ( POS2aPOl_PO23sPOll_P038_12)_ I )slTO

T'; I 2sG lS G2sP03ll PQ311P&?s T I

GF PO@_? ,- ..
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C P&&

?11 = I G I • {POS$- JOS+PD24 • PO 1lee +P03118 w2 _ • I } • =TO

RKT 11 ? • { EG ( IM 1 . J , KMt | • { 2eG I =G2-P03S# PO&lT&&? • T&*S+T? | *SG [ IM1 . _ . K ) * (

• G 1 mC21T$JTS#S*T3 )+2wG1 mG2.SG { | . J. KM1 ) .TO&&-TO&IP11?=T11zS*GlIG2.SG{

• ] . J . K ) .T t * T2.$4'2. G lwG21PO]11#PO311P&?I T11*T?_G 11G2* T$. T$_.T3 ) /, . 0

To.e_2- I

? 1 • | C 1 • | TO I TwPO$24. P02 j TO, ?+P032". 2 ) * I ) • • TO

T2 m PO 1 "; .TO $2T.T+TO 1?P11?ITO112+P02• TO$TP&?_TO2T11?IP, 047÷21 TO32.
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• TAJ1)*(PEI'P&7)_R]MPSl"TAI1M_2"QXINFeRZMP01/OX_C([|)_Se(RJPSt_

• TA21M_I(PIE-P|E_P$4"PB3)sTAI2_(PI&'PI?÷PI3"PI2)sTA_t)_|PIE*PI3| a

• R_P_1_TA22M|+NJPPSlsTA21P_(|PI4"PE8_P89-P$&)_TA|2÷{PS3"PE2_PI4 "

• PIT]_TAil)_IP93-P&&)_RJPPIlsTA22P

DEN • RESP91

ELSE|F (CND(|I,JJ,KK,|M1.JP1,K]) THEN

POllP92 DX[1(Z_l)=S

POS2PE2 0X|[|ZM2J

P0t?P$2 AJ2|J)/2.O

POIBPE2 AJ2IJ)/2.0

PO2IPE2 (*AJ2IJP1)÷AJI(JP1))/2.O

PO2?PS2 |'AU2|JP1)_AJI(JPI|)/2.O

pO41P_2 |'A2K(K|_A1K(K)|/2.O

PO42PE2 ('A2K(K]_A1K(K))/2.O

P087_12 AJ2IJ)eX;Y[PtU.I_I)/2.0

PO44PS2 AJ2CJ)_X;Y|P(U,|M2|/2,O

POE|PE2 DX|I(IMI)sAI1R(JPI,_MtJsS*('AJ2(JPt|*AJt[JPI|I_XIY|P(JPt

• .lNt)/2.O

POETP|3 • ('Ad2(JP1)_AJI(_P1))_X_YZP(JPI°[_2)/2.0÷DX]|(_M2)_AIlR(

• JPI,I_2|

POS2PS2 e AJ2iJ]/2.O

POS3PS2 • AJ2IJ|/2.0

POTIP$2 0 DX|Z|ZMtJsX_y|P(JP1,;MI)aS_(*AJ2|JPI)*A_t(JPt|)/2.O

POT2PE2 • OX|]|IM2J_X|YZP(JP1,;M2)_(°AJ2(JPI|_AJI(JP1))/2-O

TOs(Gte(POIT_PO$2*PO2_PO47*PO32so2)*l)s_(G2"1|

TtlPOl?_PO|2PE2+PO1TPS2_PO|2*PO2sPO47P|2

R]ffPE2sGI_G2_SG(],d.K|JTOeTlaS*GI_G2sTO_TI

TO•G2*1

Tl,iGla|POI&ePO63*PO2_PQA&*PO32S_2)*1|o_TO

T21PO11IPOI2PI2_PO1&PI2*PO43_PO2_PO44PE2

R]_PE2•SG(|Mt,J.K]_|Gt_G2_Tl*T2_S_Gt_2_(G|e[POI?_NOE2_PQ2_PO47 *

• PO32_s2)_I)e_TO_|POIT_PO&2Pg2*P0tTPS2iPO42*P02epO47PE2|)*Gl_G2STt

• eT2

TO|G2"t

T11(Gl_{POITePO42÷PO2SPO47*PO32_2)*1)_TO

TZIPOtT_POI2PI2*POITPS2_POg2_PQ2"PO4TPS2

T31GlSG2_TIsT2

TE||Gl*(POIEOP0|3÷P02_PO44*P022*o2)_l)_TO

TS•POtS_PO|2PS2*POt&PE2_PO|2*PO8_PO4&PS2

AJPg2sJSGI|Mt,J,K]s(G1_G2_TE_TSeS÷TN)*Gl_G2_SG(].J,K)sTtsT2_S_Gt °

• GEsT&_TS÷T3|/4.O



1320.1321.1322.1323.1324.
132E

1324

1327.

1221

132I,

1330

1331.

1332.

1333.

123,.

1334

1335.

1337.

133&

133S

1340

1341

1342

1343

1344

134I

1344

134T

1341

1344

1340

1351

1352

1343

1354

13II

1356

1357

13S4

3El

340+

3|1.

342

3S3 .

344

3iS .

2IS.

3I? .

3li .

3ll •

1370

13TI.

1372.

1373.

13T4.

1374.

1371.

1377.

1334

1379+

134o

1311+

1212+

1383.

1314.

1211.

13I|

1311.

1341.

1311.

1310.

13E1.

1342.

1383.

1314.

131S.

1314.

1317.

13E4

1311.

1400,

1401.

1402.

1103.

1404.

1405

1401+

_401.

1401.

140S

1410.

1411

1412

1413

1414

Ills

1411

1417

1411

141S

1420.

1421

1422

1423

1424

142S

1424

142T

1424

1424

1430

1431

1432

1433

1434

143I

1431

1434

1428

143l

1440

1441.

1442+

1443+

44&.

44|.

444.

44•.

44&+

44|.

4S0.

4S1.

C P$3

¢ P94

TO;G2" I

T I a ( G 1 * { PO I •" POi2*PO2sPO4?*PO32. • 2 ) + 1 ) • "TO

T2 =POI•IPO|NPI2*PO I•PI2=POI2+PO2=PO4•PI2

T3sGI=G2=•I=T2

T41 (GI= | POI I=POI3_'PO3=PO41*P0331122 + I )==TO

Ti = P911=POI3PI 2+PO I IPS2=POI3'_PON=PO4IPS2

AKP$2=|SGI|MI.J.KI=(GI=[;2•T4"TS=S+¥3)+GloGN=SG(|oJ.K)=TI=T2=$',GI=

• nN=T4=TS+T3)/4.O

T01C2"1

? 1 • I G I • ( PO 1 •= POI2+P02= PO4•+P032143 ) + 1 ) • • TO

T2sPOI••POI2PIN*_OI•PS2IpD$2+Pn2•PD4?PI2

T3=GI•G2=TI•T2

44 • ( G I • | PO 14 =POI3+P03 • PO44_'P033• =2 | + 1 ) • • TO

• S = PO II=POI3PI2*PO IIPI 2•POI3+PO3"PON&PI 2

TI = ( G 1 • ( PO24=PO? 1 ÷PO 11 •PO$ I+P04 I • • 2 | * 1 | • • TO

TT =PQ2I•PO• 1PI2*PO2IPI2•PO• I*PO I I•POSIPI3+PO 11PI2•POS|+2•P0414

PO41PI2

•4=GI•G2•T4•T•

?$ • ( G ! • [ PO2••PO72_PO I 2•POE••P042•• 2 | * I | • • TO

•lO=PO2••PO•2PI2_'PO2•PS2=PO?2*POt2•POS?PI2*PO13PI2•POST+2•PO42•

PO42P12

RJPPI2= ISG( ZM1 .JP1 .K)• |GI•G2•TI•TtO•S+TI)+SG| |MI . J.K)• |GI=G2=?4•TS

=S+T3 ) "*G 1 • G2•SG ( I . JP 1 o K | • TI•T? •S+G 1 • G2•SG | | . J . K ) • • I • T2•S*G I •G2•TI

• T 10+T|*G 1 =G2•44• TS*T3 |/4 . 0

TO'G2" I

11 • (G1 • | POt••POI2+PO2•PO4•_P032412]+ I }l••O

12 • PO I••POI2PS3*PO I?PI2=POi2+PD2•PO4•P$2

T3•G1•G24TI•T2

T4 . ( G I • | PO ! $= PO I3_'PQ3=P04 &'_P033142 | * I | • = TO

TS • PO I S=POI3P$2+PO I &PI2•POI3+PON'PO4IPI2

RKPPI2s |SG{ IMI .J. K)• IG I •G2•TN•Ti•S*T2)*G I=G2=SG| ] . J. K|•TI•T2•S+G I"

GNIT4ITS+T3)/4.0

RESPI2s | (PNI'PI31=RKPI2•TA33M+3=XlXX] |J. ! I •OZIMP•RKPS2/9ZI•AC| K) |•

V2+( | *PII+P 113) •RKPPS2•TA33P+2=X IXXl I J0 [ |'OZZNP=RKPPI2/OZITAC ( K| J

• V I+S" (R IMPS2=TAt2M" ( [ PS3_*Pg2 "PII'PI• | • TA*J2_* | PiI_PI•*PS3*PI2 ) •

TAJ1 ) _'A|M=TAIN)4=TAJ2+ ( PII'Pi7 |IR_tNPI2•T&I 1M_2•OX[MP=IIMPIN/DE | C| |

) )+R IPPI2•TA 12P= ( | PII+PS3-PII -PII) •?AJ2+ ( PII"pilopI4*PI3)•TAJ1 )÷S

• ( NJPI2 • TA21M• | | PIE *PIS*PS4 * PI3 ) •TAt 2+ | PSI " PI?+PI2 "PS3 ) •TA ! 1 ) + [

PSI" P43 ) INJPS2• TA32M) *AJPPS2•TA2 IP• { (PS4"PS3+PII°PII J•TA|2_ ( PS3"

PI2÷PII • PI• ) •TA| 1 ) * | RJP•TA31P•?A] I 1÷ |PI3"PIS ) =ItJPPI2•TA22P_I PiE-

PI4 )•RXPPI2•?A11P*2•OE 1NP•R IPPI2/DE X r'( ! |

SEE = RISPI2

ILSIXP |CMDI]_.JJ,K_.I.JPt,K)) THIN

POIOPI3 OX11(])=S

POIIPI3 DX_I(IMI)

POIIPI3 AJ2(J)/2.O

P0S?PI3 AJNIJ}/2.O

P02SPS2 ( *AJ2| JPI ]+AJI| JPt | |/2.O

PO2IPI3 | "AJ2(JP I ]+AJlC JPI I |/2.0

PONOPS3 I*A2K(K)*AIK(K||/2.Q

PO41PS3 ( "A2K( K)'_AIK( K| ] /2 .0

P04IPI3 AJN[ J)•X]Y|P{ J, Z }/2.0

PO4•PI3 AJ2[J)•X]YrP(J. |El ]/2 .0

PQISPI3 DEII||)•A11I(JP1.|IIS+(.AJ2|JPI)',AJIIJPI))aII]yXp|Jpl.I)/

• 2.0

POIIPS3 • |'AJ2(JP1)_A.JI{*JPI))•X|Y|PIJPI.IMI)/2.0_DXZ](|MIJaAtlR.|

• JPI.|MI|

POIIPI3 I A*J2(J)/2.0

POI2PS3 : AJ2(J)/2.0

P0?OPI3 I OX[||[l•XlyZplJPl,ZIsS*(-AJ2(JP1)*AJl(,JPI)l/2.0

PO•tPI2 • OX|](|M1)IE|Y;P[JPI.1MI)*(-AJ2IJPI)'_,AJI[JPI))/2.0

?OsG2- I

? 1 • I G I • ( PO 1 • • POI2+PO2m POI•+P032* • 2 ) + 1 ) • • TO

12 a PQ I?sPQI2PI3+PQ I•P131POI2+PO2IPO4?PS3

R[ PPS3 •SG [ | . J. K| • ( G I •G2•T t ••2•S*ClsG2I ( G I • I PO 144P041+PO1mPO44÷P031

• 143 )*1 ) I "•04 ( P01SIPOS 1PI3*PO 11PS3•POi 1+POl•PO41P132 )+GIlG2•T 1*T2

it IMPS3 • G 1 =G21$G | | MI . _ . K ] " I G 1 • ( PO I ••POS2+PQ2IpO47*P032112 ) * 1 ) I• _G2"

• I ) • ( PO I••POI2PB3*PO I•PI2IPOI2*PO2mPON•PS3 )

TO•G2"1

• 1 • { G I • { P01 •gP012*P02•P047*P0224 •2 ) * I | • • TO

12 • PO 1 •IPQI2PI3*PO I •PI3•POI2*PO2IPOA•PI3

RJPS3• { SG( | . J. K| • I GtlG2sTI•T2sS*Gt•G2" ( Cl• (POll•POE I*PO1•PO41÷P021

• • 2 ) * 1 ) • "TO• ( PQ 1 iIPOI I PI 3"_PO 1NPI3•PO4 I*PO 1 •POIIPS2 } ) *G 1 •G2ISG ( ZMI

• . _ . K J IT laT2*GIIG2•T 14T2 )/4.0

TO" G2" I

T 11 ( G 14 [ POIT•POS2_PO2sPO4•_PO32442 |_I )••TO

12 B PO I••POI2PI3_PO I ?PI3•POI2+P02• PO4?P$ 3

RKPI2 I ( SG { I . J , g ) • f G 1 •G2 • • 1 s T2•S *C I "G2• [ G 1 • | PO 11SPOi 1 *PO 1 sPOil+P031

• • 42 ) + I ) ••TOs ( PO 11•POI 1PI3*PO IIPI3•PO4 I+PO lSPO4lPS3 } )+G IzG2•SG( |MS

• . J. K) •T IsT2+GI•G24T I•T2]/4 •0

• OIG2" 1

11 I I GI• | PO1?ipoI3+PO2IPO4?*P0324•22+1 }••TO

12 I P017mP013PI3*P0 I?PI3•POI2'PP02I PO47PI3

T3 I [ G I • ( PO21IPQ? I *PO 11 •POlE+P041 I12 ) * 1 I • • TO

_4 •PO3I•PO• 1PS3+PO2SPI3•PO71*PO 1 I•POSEPS3+PO 1 IPI3•POSS_2•PO411

• P041PI2

RJPPS3" I SG | _ . JP 1 . K ) • ( G 1 •G2I •3••4IS+G 1 • _,34 ( G I • ( PO2SaPO?O*PO 10•POIS*

• P040I • 2 ) * 1 } I ••04 | P02I• PO•OPI 3*PO2SPI3•POTO*PO 10I POiIPI3*PO IOPS3I

. POSS+2IPONOoPO4OPI3) )*2G ( | , _, K ) • (G leG2•? I•T3eS*GIIG2• | G Is (po 114

• PO4 I*PO IIpO4I*P031442 |.1 ) ••TO• (po II•POS 1ffS3+PO lgPS2IpOll*P01I

• PO4$PI3 ) )_G t •G2•SG| IMI , JPl , KI•T2•TN*GlvG2•T3•T4_GleG2oSG( |M1 , J, K)

. sT I •T2*G l•G2411IT2 ) /4 . 0

TOIG3*I

T I • ( G I • ( PO 1 ••POI2÷POZ= PO4•÷P0324"2 ) * 1 ) •• TO

12 I PO I?IPOI2PI3+PO I•PI3_POI2_PO2•PON?PI3

IKPPS3 • ( SG ( [ . J o K } • [ G 1 •G2•T 1 _T2_$_G laG2• I G 1 • | PO 11*PO| 1 <*PO ! IP04I÷

• P0311422+1 ) i•TOI ( POll*POE IpI3_POlIPS3•POI l+PO I•PO4iPS3 } J+GIln3•$G

• { |MS. J° K)•T I "T2+GIIG2aTI_T2|/4 .0

RISPS3_ | | P88-_43 ] aRKPI3•TA23M+2•X | XX [ {J. I )•OZ|HP_RKPll3/o31rTAC( K| )•

Y 2 + ( I " PII_P 112 ) • RKPPI 3 I T433P*24 X | XX [ ( _ . ! ) •9 Z ! NFIRKPPI 3/0 ZETAC | K | )

• V 1 el • ( R|MPS3• TA 12M• ( | PS2*PS2" Pl4 "PiT ) •T&_2* ( PII_PI• -Pi3 - PE3 ) •

TAJ1 |**R |Ms TA 12M• TAJ2+ (PSI'PIT) •t IMPS3• T& t IM_'2_OX INF/I]MPS3/DXIC ( |

) I*RIPPI3xTA12PI | IPI4_PI2-PII-PII|nTAJ2*(PII_pII-pI4*PI3)•TAJ1 )+

RZP•TA 12P•TAJ2+S• I RJPINITA2 I_1 { (pss-P44*P44-PS3 ] ITA|2_| p88 .ps•*

P83"PN2 ) •TA! 1 )* ( Pll'Pl3 ) •RJPI3•TA22M) +N_PPI3_ TA2 IP" [ {PI4 "PIN+PI! "

PBI)'TA[2+ ( PS3"PS2*P|&*P&? )•TA| 1 |*AJP•T&21P• | "TAI2_TA! I )÷¢PS3"PII

| IRJPPS3= TA22P*R_PsTA22P_ ( PSI °PI| ) •N | P_S3• ?A 1 IP÷21OX_NPIR|PPI3/

OXZC(I)

DIP • RISPI3

ILII_F |CNh{ | | , JJ.KK. |P1. JNI , K) | THEN

POIOPS4 DX|[(|)

P011P24 A,J2IJ|/2.0

PONIPS4 ( "AJ2[ JP1 )+AJi (JP1 | |/2.0

PO4OPS4 ('A2K[K)_AIK(K|)/3.0

P04IPI4 AJ2( J)_XIYIp| J, [ )/2.0

POIIPS4 ( "AJ2( JP1 |_AJ1 { JP1 ) |IXZy|P( JPI . Z )/2.0÷DM| | | | )1411R| JPI . |

• )

POIIPI4 m AJ2(JI/2.0

P0?OPI4 I OXZ I ( _ )vXlylp( Jp1, _ }+{ -AJ2( jpI |4, IJl ( jpl ) )/2.0

R | PPI4sG IIG2ISG| _ ° _° K)I | GII (PO II_POI 1+POtIPONO*PO311122.1 }I•(G2* 1 )

• • [ PO lSIPOI 1PI4*PO I SPI41POS l_PO IIPO4IPS4 J

tJPINIGIIG2•SG| _ , J, K) • | G I• (POlllPOll*POt IPONS*P0311122+1 | I_ | G2- 1 ) •

• ( PO IIIPQ41PS4+PO IlPINIPOS t*PO I IPO4IPS4 ) /4 . 0

RKP$4•G I•G2•SG [ | , J,K)a (GI•|POlOIPOS1_PO1•PON|_PO314_2|_I}•• |G2" 1 )•

• | PO I I_PDI IPS4_PO IIPS4_POI I_PO | aPO41PI4 I/4 . O

TOIG3" 1

IJPPI 4 • ( G I • G3 lEG ( | . JP I , K ) • ( G I • | P03I! PO?O_ PO 1 O• POII_P040• • 2 | _ 1 | st TO

• ( PO2SIPO•OPt4_PO2IPS4• PO?O*PO 101PO2IPI4_PO IOPI41 posi_2ep040•

. PO4OPI4 ) +GIIG21IGI | o J, K |• [ GI• I P0111POI I*pO l_PO4S*P031••3 )*1 ) ••TO•

{ PO 11 • PO l 1 PIE+P011PI 4sP0 S 1 _P011P04 IPI 4 J ) /4 . O

C-g

ORIGINAL PP,GE !S

OF POOR QUALITY



14S2 .

14S3 .

14S4.

14SS ,

14S| ,

1417 .

14S m

14S|,

141;0,

1411 .

1412.

1443.

1444

1484 .

1488 .

14|? .

14S4 .

14Sg .

1470.

1471 .

14"72 ,

14'73,

14"74.

1475 .

?4711 .

1477 .

1478.

1474 .

1440.

1441.

1482.

1483.

1444,

14&S .

|4iS .

1417 ,

1418 .

1411,

1410.

141 !

14|2

1413

1414

141E

14ll

14|?

14|a

1411

I SO0 .

IE01

1402

11[;03

11504

1505

IS06

1607

ISOl

llOI

IS10

ISll

11;12

IS1"t

1$14

IS1|.

lSlll.

1117.

ISll,

I$11 ,

1520.

II21 .

1122.

II2"1

IS24.

142S .

IS26.

li27.

1121 .

1121 .

I1"*0.

11131 .

IS32 .

_$33.

S34 .

rS3S ,

S3&,

637 .

131 .

S3l .

i40 .

141 .

S42 .

S43 .

1::

Ill .

1::
llSl .

IS2

IS3 .

IS4 .

SIS .

ill .

I17 .

11:
SIO .

$11 .

ll2 .

S43

Sl4

SiS

SSl

IS?

SOl

S81

S?O

|71

S72

S73

S74

STS

i7|

I77

S71

|70

SlO

S41

S42

143

RKPPS4sG1aG2wSG(Z.J.K|t[G1*(POIIsPOII*PO1sPO41*PO31s82)*lIss{G2-1)

BCPOSItPOS1P$4*POISP$4=POIl*POl"PO4|P14]/4,0

RESPS4.((PII'PI3)wRKPld*TA33_*2*XlXXI(J.I)=OZlN_'RK_14/DZETAC(K)}*

¥2*((-p41+PlI3)sRKPPI4*TA33P*2"XlXXI(_,1)'OZIN_lRKPPI4/DZETAC(K))

s¥1_RIPP$4wTAI2Ps((P$4*PI3*PIS'PI&|JTAJ24CPII+PI4"PI4"P43)ITAJ1}_

RZPmTAI2PsTAJ2*S_|AJP14"TA21Nm([PI$'PII_PI4"Pi3|*TA%2_(PII'P47+

P43-P|2)2TA|t)+{PSI'P&3)=RJPS4*TA22M)_RJPPI4sTA21P*((pI4opI3+P|I"

PlI}mTAI2÷(P13"PS2_PII°P|?)'TAIt)*4JP*TA21P*TAI2+(P|3*PII)'RJPPI4

*TA22P_(PSI-PII)mRZPP14"TAllP+2mOXlNF'RIPPS4/DXlCI])

DER • RESPI4

C PSi

IL$E|F (CND(ZI.JJ.KK.|M2,JP2oK)} THEN

PO27PIi m AJ2(JPI|/2.0

POSTPII ' AJ2(JPI|*XTYIP(JPI.IM2)/2.0

PO?2PII * AJ2(JPt|/2.0

TOs(Cl*|PO27mPO?2+POI2wPOS?_PO421s2)+I)s*(G2ol)

TI*PO2?sPO?2Pli+PO2?P$IwpO?2+PO12sPOS?PI|

AJPPSI*(GImG2"SGII_I.JPIoK)tTOwTleS_GI*G2"TO*TI]/4.0

RESPSI#RJPPlI*TA21P*({PI4"PI3+PII'P&4)*TAI2+(PS3"P|2÷P41"PI?)*TA[1

• )+(PS3°PII)=RJPPI$1TA22P

DER s RESPI$

¢ P$?

|LSEIF (CNO(IIoJJ.KK.ZM1.JP2,K)) ?NEN

PO24Pl? AJ2(JPI)/2.0

P017_17 AJ2(JPI}/2.0

PQSIPI7 AJ2(JPI}=XIY]P[J_I.]M1)/2.0

POSTPI7 AJ2(JPt)*XIY]P[JPI.IN2)/2.0

PO?IPI? AJ2(JP1)/2.0

PO?2PI? AJ2(JP1}/2.0

TO*G2"1

Tls(Glm|PO21sPO71_POllwPOS|+PO41='2)*l)sITO

T2nPQ21-PO71PST+PO21PI?aPO?I_PO11.POSIP$?

T3sCllG2*TI*T2

T4.|GIIIPO2?tPO?2_PO12sPOS?+PO42m_21+l)=.TO

74.PO27mPO?2P|?_PO27P|7=PO?2_PO121POSTPI?

RJPPt?s(SG(|_t.JPt.K)*(GI*_2*T4tTI'S*T3)_GI*_21SG(I,JP1,K|=TI#T2tS

• _GlzG2_T4#TI*T3)/4.0

RESPS?.AJPPS?IT421P_((PI4-PI3*PII*P|a)*TAI2*(P13-P$2_PBI*p47}_TAI1

• |+{PI3°PII)*AJPP|7_TA22P

DER * RESPI7

¢ PI4

ELSE[F (CNO(II°JJ.KK.I.JP2.K)I TNEN

PO2SP|I AJ2|JPI)/2.0

PO21PS4 AJ2(JPt]/3.0

POSSPI4 AJ2(JPI]'XlYIP(JPI.])/2.0

POSIP|4 &J2(JPI)sXIYIP|JPI.]MI)/2.0

PQ?OP|4 4J2(JPt]/2.0
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TO,G2-1
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RES_lOI.((*PlI*PlI3)_RKPPlOSITA33P*2*X[XX|(J.I)mOZZNFwRKPPlO|/
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ELSEIF |CNO|II.JJ.KK.I_I.JM1,KP1)) T_E_

PO21PIO? "(1.0/2.0"4J1(_)|

PO3OPIO? o(l.0/2.0mA_t(J))

PO3SPIO? A2K(K|/2.0

PO3|PIO? 42K{_}/2.0

POSIPI07 *(t.O/2.0*AJI(J|'XlYIP(_.I_I))
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T2#2mGI_G2sPO3$*PO3SPIO?IT1

T3t(G1*(PO21_POII*POSl"POI+PO31*=2)_1)'wTO
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_tKPP 1 I 1• (GIIG2•SG( IMI . J.K_ 1 )-T2•T$•S*2•_t •G2•SG| IMI ° J.K)IP033•
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RESP 1 t 1 • ( | PSJ-PS$)•ItKPt 1 l_TA33M*2•XTXXI (J, | IIOZINPIRKP It 1/DZETAC(K

• I ]_V2_I [ oPS&*P113]•RKPP I I ltTA33P÷21X_XXX ( J. I )IOZZNFmRKP_ 1 t I/
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E_Sr_P |C_0(II.JJ.K_,I_I.J.)_r!)) THIN
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1749.

1780,

1711.

1782.

1783

1784.

1795.

1788.

1797.

1788.

1789.

1400.

1401.

1802

1&03

1&04.

1lOS.

180|,

1807,

IAO4,

1808,

1810.

1811.

1/12.

1813.

1114.

1118.

Illl.

1817,

141|.

1118.

1120.

I&21

1122

1823

1824

t12S

1826

827

12l

828

430

|31

432.

&33,

124,

13S.

138.

1|37.

1838.

1131.

1140.

1141,

1142.

1143,

1144,

114S.

1148,

1147.

POT3P113 • DXI|(I)'XIYZP(J,|J'S*I'AJ2CJ)*AJI(J]|/2.0

PO74P112 • OXl](IM1)=XlYIP(J,tM1)+I*AJ2|J)*AJI(J)]/2.O

70=G2"!

TI=|Gl"(PO17=POI2+PO2=PO4?*P032==2)*l)*.TO

R]PP113•SG{Z,J.K)=[2=GI=G2"PO32=PO32Plt$'TIsS+2=G1=G2=P031=

• PO31P113s|GlI(PO18=POS1*POIsPO48+PO3_==2)*l)s=TO)÷2.Gt=G2*_0327

• PO32P113"T1

R_MPl13=2=GI=G2BSGlIM1°_,K)sPO32=PO32Pt13=(GS'(POI7=PO|2+PO2.P0477

• PO32"'2171)='IG2"I)

TOIG2"I

TlslGl=(_O17*POS2÷PO2"_O47+P032.=2)+1)==TO

RJPI13_(SG[|.J.K_=|2=Gl=G2=PO22=PO32PI13.Tt=S+2=GIsG2sP031 .

, PO31PII3s(Gt=|POII=POII_POlsPOII+po$t==2)÷I)=*TOI+2=GI=G2=SGIIMI°

• _.K]=PO32sPO32P_I3=T1÷2=Gl=G2=PO33=PO32Plt38TI)/4.0

70=G2"1

TI'(Gl=(PO1?=PO$2*PO2=PO47_P022==2)+I|==TO

RKP112•(SG(I.J*K|'(2=GI"G2=PO32=PO22P112=Tt'S*2=Gl=G2=P031=

• PO31_113=(Gt=(PO18=PO$1+POl=PO1$+PO21==2)+l)s=TO)+2=GI.G2=SG|ZM1,

• _,K)=PO32=PO32PI13=Tt÷2161=C2=PO32=PO32P113=T1)/4.0
TO=G2"t

Tl•[G1=(PO17=POS2÷PC2=PO47+P032==2]*T)==TO

RJPP113=(SC(I,J,K)e(2=GI=G2=PO32=PO32PlI3=T1=572=G1=G2sP031=

• PO31PI13=(Gl=(POtSaPOII+POl=PO18*PO31=s2J+tJ==TO)+2=Gt=G2sSG(IM1.

• J,K)=_O32=PO32Pt|3=T172sGI=C2*PO22=PO32Plt3.T1]/4.0
70|C2"1

T1•(GI=(PO1?=POI2÷PO2=PO47+P032==2|+1}=.TO

T28(G1=(PO28=PO74*PO14=POSS÷P041==2)+1)==TO

T31PO28=PO?4P113+PO2$Ptl$=PO74_PO141POSSPl13*PO14P113=POSS+2=P044=

• PO44P113

RKPP113=(SCI],J,KP1|=(C1=G2"T2=T3sS+G1=G2=|G1s(PO21=PO73*PO13=POSI

• +PO43s=2|+l}==TO'(PO28=POT]Pll$*PO28P113=PO73_PO13=POSlP113÷

• PO13Pl13=POS&_2=PO43=PO43P113))÷SG(I°J.K)'[2=Gt=G2=PO22=PO32P113=

• Tl=S+2=Gl=G2=PO31=PO21Pl13=IGl=(PO11=POII_PO1=PO48÷P031==2)+l)==

• TO]+GISG2=S_I]M1,J.KP1)sT2"T3÷GI=G2.T2.T2+2=GIsG2mSG||M1,j,K)=

• PO32=PO32P113=T1*2=GIsG2=PO32=PO32P1138T1)/410

RESPll$=(IPII'PS3)=RKP113=TA33_÷2*XZXXZlJ.Z)=OZI_I.RKP113/OZ[TAC[K

J)=V2+(['P&I+Plt3)=AKPPI13=TA33P*RKP=TA33P*2=X]XX_(J.I)=OZINF=

RKPPIt3/OZ$TA¢(K|)'Vl_S=(RIMPI13=TA12_=((p$3+P$2-pI|.pIT)=TAJ27(

PI|*PIT"PI3"P&2}=TAJ1)÷[P&I'PI7)=R]MP112=TAIIM_2sOXINF=AIMP113/

DX]C{|||*RIPP113=TA12PJ[|PS1*PS3"PI|'PI&)'TAJ2+IP1$_p$I.p$4*P$31=

TAJ1|÷S=(RJ_113=TA21M'(IP1S'PSI*P$1"PI3)=TAZ2+(p&I*pIT_PI3°PI2)=

TAZII+[P&I'PI3)=AJPtI3=TA22M|_RJPPl12=TA21P=(|p$4-P83*p$SopIS|I

TAZ2*|P|3"PI2÷PII-P87]=TAI1)+(PS3-PlI)=RJPPI13=TA22P*|plS*pII)e
R|PP112=TAIIP+2=OXZNF=RIPP113/DXIC(1)

DER • RESPtl3

C P11&

ELSE1F (CNO(ZI,JJ,KK.]PI°JoK_I)] THEN

PO13Pl14 DXI|(I|

PO28P114 (*AJ21J)*AJI(JI)/2.0

PO31P114 A2K(K)/2,0

PO43P114 ('A2K(KPl)+A1K|KP1)|/2.0

POS$P114 ('AJ2(J)*AJI(J))=XlYIP|J.[)/2.0+DXI_|I|=A11R|J,|)

PO?3PlI_ Dxlr(I|=XlY]P(J,I)÷(-AJ2(J|÷AJI(j)|/2.0

R[PPt11•2=GtsG21$ClI,J,K)=PO31=PO21PI14=[G1.IPO_I=POIt+POI=P041+

P031==2)+818=(c2-1)

RJPl14•G1=G21SG(|,J,K)=PO31=PO31PI14=(Gl=|POISIPOII.POI=PO48.P021
==3171]==(C2-1J/2.0

R_Pt11•G1sG2=SG(X,J,K)=_O$1=PO$1PI14=[G1-(POII=POII*POl=PO18+P031

==2|71)-.IG2-1)/3.0

_JPPltlsGI=G2.SG(I°J°K)=PO31sPO31_lII=(GI_(POlI=POil÷POI=_O48.PQ21

"=2)'1)*=(G2-1)/2,0

TOIG2-1

RKPPlI4•(Cl=G2=SG|[,J,KP1]=|GIs(PO21=PO?3+PO13=POS1÷P043==2)+I]==

• TO=lPO28=PO73Pt14÷PO2|PI14=PO?3*PO13=POSlPlt1_PO13P1141PO$1+21

• PO43=POI3Pt14)+2=GlsG2*SGI_,J°K)s_O31=PO31P111.(GI=(POII=POIt_P01

• =PO4$_P031==2)+1}==TO)/4,0

RESP111=((PS&-_S3)sRKPlI_sTA33M+2sXZXXI(_°X)=OZIMF=RKPII1/O287AC(K

|]=V2*(('PiI+PI13]*RKPP111=TA33P+2=X_XXI(J,I_=OZrNF=RKPPI14/

• DZETAC(K))'VI+AIPPl11.TAI2P=(I_SI_P|2°pI_-pI&]=TAJ2+(pIs÷pa&.pI4.

• PS3)=TAJ1}÷S=(RJP114=TA21_.I(PSS-PIi+P84-pa3)=T&I2*[piI._$7+P83.

P&2]sTAI1|+(PII-Pi$I=_JPII1.TA22m)*Rj_PI1487A21P.((PI1._S$_pa8.

• PII)aTAI2*(PI3"P|2+PS&*P|7|=TAXl)+CP_3-P&I)=R_PPI14sTA22P+(p18.

• P|I)=RZPPI14=TAl_P+2=OXlMF_A[PPI14/OXIC(L)

0$_ . R$$P114

C Pl15

ELS[[F (CNOIIZ,J_,KKoZH2.JPI.KPl]) THEN

PO3OPII| = AJ2[J|/2.0

PO&2P118 = A2KIK]/2.0

POIOPlll • AJ2(_)=XZYI_(J,_M2)/2.0

PO?SP11$ • AJ2(J)/2.0

TO=(Gts|PO27+_O73+POt2=POST+PO42=s2|*_)ss(G2.1)

RJPP111=[$SGl=G2=SGI|_l,_PI.K)=PO62*PO62Plt|=TO=S+2=GI=C2=P042=

• PO_2PI18=TO|/4+O

TO=(GI=(PO30=POTS÷POlS=POIO+PO4S==2)*t|==(G2.11

Tl=PO30=_OTSPI18+_O30PIlISPO7S÷PO181POIOPl18

RKPP118•(Gl=G2=S_(tMI.J,KPI).TO=Tl=S+GI=G2=70=T1)/4.0

R[SPlII•(('PSI_Pt131=RKPPltI=TA33P*2=X[XX[|J,I)=OZ[N_=_PP111/

O2[TACIKJ)=Vl_RJPPllI=TA21P=((P|4-PS3+_II*PIS)=TAI2÷[PS3.PS2.p84.

• P87)*TA;1)+(PS3°PIS)=A_PPIIS=TA22P

088 • R$$P_18

C P117

ELSEI_ |CND|Z[.JJ.KK.IMI°_P1.KPI)J THEN

P02$_117 AJ2(J)/2•O

PO30P117 AJ2(J)/3.O

POIIPlt7 A2K(K)/3,O

PO42P117 A2K|K)/2.0

POSSP117 A_2(J)=X]YZP(J,ZMI)/2.0

P080_117 AJ2(J)'XlY_P(J,IM2)/2.0

PO74P117 AJ2(J)/2,0

POTSPI17 AJ2|J)/3.O

TOIG2*I

Tl=(Gt=IPO28=PO?I*POIl=POS$+P041==2}+1)==70

T2•2=Gl=G2=PO41=PO41P117¢T1

73=(G1=IPO27=PO72÷_O12=POST÷P042==2)+1]==70

AJPP117=(SG|XM1,JPI.K|=[2sCl=G2=PO42=PO42Pt17=T3=S.T2]+2SGl=G2sSG|

• _.JP1.K)=PO41=PO41P117sTt=S÷2=GtsG2=PO42sPO42P117*T3.T2|/4.0
70=G2-I

?I=[GI=(PO28=PO74+PO14=POSI_P044==2|_t)=sTO

721_028=PO74Pt17_PO2$P117sPO74*PO14=POSSP117

73=G1=C2=71=T2

T1•|Gl=(PO30=_OTS*POlS*PO$O+_04$==2|+1)==70

?SIPO30=POTSP117_O30Pt17=POTS+POIS=POSOP117

RKPPlI?={SG|IM1,J.KP1)=(Gl=G2_T4_TSsS_T$)_GtsG2=SGI|.j,Kpt]=T1=T2.
• S÷GI=G2=T4=TS_T3)/4.0

RESPllT•|('P84_Pl13)=RKPP117=TA33P÷2=XlXX|(j.|)=O2INFSRKPP117/

• DZ(TAC|K))=Y1+RJPP117=TA$tP=|(p$4-ps3_pII.plI)BTAZ2+(PS3°PS2_p$1.
• PI7)=TAZl)*(PI3-PS&)=_JPPI17=TA22P

DER = RESP117

C

PtlSELSEIF (CND(ZZ.JJ,KK.I,JPt°K_I|) THEN

PO28P118 AJ2(J)/2.0

PO$SPIII AJ2(J)/2,0

PO10PllI A2K(K)/2,0

PO41PIII A2K(K)/2.0

POS|Pt18 &J2(J|.XZY[P(J.II/2.0

POSSPI18 AJ2(JI=X]YIP(J+IM1)/2•O

PO73P118 AJ2(_)/2,0

PO76Pt18 A_2[J]/2,0

?0=G2-1

Tt=(Cl=(PO28=PO71_OlI=PO$I_P041==2)÷11==TO

RJPPllI'(SG(_,JP1,K)=(2=Gl=G2=PO41_PO41P11&=T1=S+2=Gt=G2=P040=

• PO40PI18=IG1=|PO28=POTO+PO10sPO58+PO40==2)+1)ssTO)+2tGl=G2=SG(_M1
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I|?E.

IS?l.

.JPl.K)mPO41gPO&lPtlE.Tle2=_lsG2sPO41sPO41Ptt&l?l]/4.0

TOIG2-1

Tls(G1s|PO2$IPO?&+_OI4ePOSg+PO44,=2]+I),=TO

T2sPO2g=PO?4Pll|*PO2$Pll_-PO?4*POI4sPOSEP11E

RKPPllaz|SG(I.J.KP|}a|GlsG2sTl+T2=S_GI=C2-(GIs(PO21iPO?3+PO13tPOSI

+PO431m2)+I)'aTO=(PO2&aPO?3Plli_PG21PllEsPO72_PO13SPOS&PlII])+G11

G2mS_([MI.J.KP1)sTls¥2*GII_21TltT2)/4+O

_$PI181((-PIE+P113)mRKPPlI|.TA33P+21XZXX]|J°|)IOZlRFsRKPPI1B/

DZ[TAC(K))=Vl+RJPPltB=TA21P'(|pE4opS3_PEE-P&&)STA|2_(PE3*P|2_P|&-

PET)*TAI1)+(PS3-P&8)mRJPPlII-TA22P

DER • RE$PlI&

C Pl1|

ELSE[F (CNDIII.JJ.KK.)PI.JPI+K_I)| THEN

PO21PllS , AJ2(J)/2+O

POAOPllE , A2K(K)/2.0

POEEPllE • AJ2(J)=XlYZP|J.I]/2.0

PO?3PllE • AJ2(J)/2+O

RJPPIISzGl+G2tSG(Z.JPl.K)'PO40"PO40P111-(Cl=(PO2SsPOTO+POlOsPOES+

PO40"s2)+I)==(G2-1)/2.0

RKPPll$_GI=G2=SGCI.J.KP1}_(GlI(PO21mPOT3_PO13*POSI+PO43=_2)+l)S_(

G2"l)'(PO21+PO_3PllEePO21PltE'PO?3_PO13=POS&PllE)/4.0

RESPtlSz((*P_&*PI13)=RKPPllI-TA33_+2,X_XXI(J.I|gQZINF_RKPP11E/

DZETAC(K|)=V1*RJPPI1_mTA21P-((P|4-PE3*PI$-P&EJsTA_2+[PE3-PE2+PIE-

PE_|'TA|1|+(PS3-PIE|_RJPPll$-TA22P

DER _ RESP11E

C P131

|LSE]F (CNO(II.JJ.KK°[N2°_.KP2)| THIN

_04SP131 • A2KIKPl)/2.0

TO,IG_'(PO30-PO?S_POlS_POEO+_O4S,-2|*I)--IG2-t)

RKPP1311[21GIIG2=SG(|Ml°J.KPl|_PO4$tPO4SP131_TOIS÷2_GIsG2tP04S_

• PO4SP131=TO)/4.0

RESP1311|(-PEE_Plt3)IRKPPI3EeTA33P+2,X|XXI(d._)IOZINFsRKPP13|/

• OZETAC(K]],Vl

OER , RESP131

P137

E_SEIF ICNDIII.J_.KK.IM1.J.K_2)) THIN

P011_137 • A2K(KPI|]20

P04S_137 • A2K(RPI|/2+O

TO=G2-1

TI_(GI-IPO211PO?4*PO14_NOSE*PO4&=I2)*1}I,TO

T212-GllG21PO&&I_O44P13?IT1

T3+(GI_(PO30=POTS+POIS=POEO_PO4S=I2|+I)=-TO

RKPP13?s(SG(]M1.J.KPI|I(2=GI=_2"PO4SlPO4SP13?mT3_S÷T2|÷21GltG2ISGI

• I._.KPI)=PO44=PO&4P13_¢Tl,$_2"Gl=G2_PO4$_PO&SPI3TIT3÷T2)/4+O

RESP13?_((-P&8+PI13)IRKPP13?=TA33P*2-X[EXlIJ0|J_OZZNFgRKPPI37/

• OZETAC(_)].Vl

DER • _ESP137

C P13_

EkSE;F (CNO(II.JJ.KK.I.J.KP2)) THEN

PO43P131 • A2K[KPl|/2.0

PO_4P13E _ A2KIKPI|/20

T0._2-I

Tl. IGl,(PO2E=PO74+PO14mPOSI÷PO44,t21*l|=ITO

RKPP13E,ISGII.J.KPl|=I21GI=G2=PO_=POa_P138-TI*S+2_Gl-G2+P043 =

• PO43P131s|G_-IPO21=PO?3+POI3¢POS&+_O43=.2|+I]_sTO)÷2_CImC2mSG|IN1

• .JoKP1)_PO44-PO44P131_TI+2=Gl=G2_PO_-PO44PI31-T1|/4.0

RESP131_I('PIi÷Pt13)mRKPPI3S-TA33P+2-X]XX|(J.I)_OZlNFsRKPP131/

• DZETAC[K])'¥1

OER • RESP13|

C P13|

EL$[IF ICND(I1.Jd.KK.IPt.J.KP2)) THEN

PO43P135 _ A2K(KP1)/2+O

RKPP1]E,Gl_2_SGI1.J.KPII=PO431PO43PI35-(GI_(PO2E_PO?3+PO13.POSE+

• PO_3"=2)*l)''(G2"l)/2.0

RESPI31t(('PlE*P113)'RKPP13E'TA33P+2-XlXXZ|J.t)sQZIN_SRKPPI35/

• DZETAClK))'¥1

DER i R[SP13E

ENOIF

RETURN

END

SUBROUT]NE RI(J.] K.JJ.II.KK.DAN;

RMDER1.FOR

INCLUDE |INTRO]

P

P&2

P&3

PS4

PEE

PaT

P88

P4$

PSl

fiE2

P$3

PS4

P10$

PlOT

P10&

P10$

Plll

Pl12

Pl13

Pl14

P11E

Pl17

Pli|

PltS

P133

P13|

P137

P13|

P13E

P143

PIE1

P1E2

P;E3

P1|4

PA

P(JM1,K+XN2

P(JM1.K,ZM1

t(dM1.K.1]

P{J_I.K,IPI

P[J.K.IM2)

_(J.K.IMI]

P[J.K.;)

P(J.K.ZP1)

P(JPI.K.|M2|

P[JP1.Ko]M1)

PIJP_,K°I|

PIJPI,R,ZP+]

P(JM+.KPI.IM2|

+(JMI,K+I,IMtl

PIJMIoKPI.||

PtJM1,KPl,tPI]

+(J.KPI.IM2)

PtJ,KPI,IMI|

PIJ,KPI,I]

P(J,KPI.|P1)

P(JPI.KPI.IM2)

P(JP1.KPt+IMt)

P(JP1,KPt,Z}

P[JP1.KP|.[P1)

PIJM1,KP2.|I

PIJ.KP2,ZM2)

P[J,KP2,1MI|

PIJ,KP2.]}

PlJ,RP2,IPI)

PIJPI,KP2,ll

P(JoK*3.IM2I

P(J°K_3._HI]

P(J.K*3._}

PIJ,Ke3o]P1)

PAl • OX|III]e(PII'S÷PII|*OX|NF/XIXIP(J.|)

PA2 _ DXlI(_M1]*IPI?'S+P|&)+OXlNF/XZXlP(J°IN1)

PA3 • DXI|(IM2)'IPIi'S_IT)+OXlNF/E|XlP[J.IM2)

PAl3 • 0X_I(1)'(Pll3"S_PllE|_OEINF/XlXIP(J.I)

PAl4 _ OXlI[IM1)'(Pll2*S+Plt3)+OXlNF/XlX]P(d. IMI)

PAlS • DXlICIM2)'(PIIl=S+P112)*OXlNF/XlX]P(d. IM2)

PAll , XlYIP(_.II'OXlN_'S/EZXlP(J.I)+(Aj2(J)*|P_4+PE3-PEE-PE|)*AJ1

• (J)'(PIS÷PE&'P84"PE3))/2.0

PAl? , XlYIP(_.IM1)*OX[N_'S/EIXlP(J.INI)+|AJ21J|'(PI3_PE2*_IE*PETJ

• *A_I(J)'IPI&_PI?'PI3"_E2)]/2.0

PAlE I XlYI_(J.[M2)=OX_MF=S/XlX[P(_.IN2)+IAJ2|J)_CPS2*PEI*P|?'P|I|

• _&JI(J)'|PI?+PII'P$2"P$1)|/2.0

PA2$ • XlYIP[J.I)=OXlN_'S/XlX]PIJ.I_+[AJ21J),(PlIE_PIII-PI14-_II3)

• *_1[J)+(PllE÷P113*PIOt'P1Oi))/2+O

PA2$ • X[Y]PIJ.IMI)'OX]NFeS/XlXlP(_.|Mt)+IAJ2(J)*(pIII+Pt1?*Pl13-

• PIt2)+A_I|J)'|P113÷P112"P10_'PIOT)|/2.0
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TO_ ( G 1 • ( PAI 1= PA|3_HA3SPA41*PA33_• 2 ) * 1 ] • • ( 02 * I )

T I sPA I 1= PAII$PII I _PA I lP111 PAII$+PA$•_A44PE I

N1KPS 113.O/4 . O• (G I #G2•$G [ !F41 , _;. K)•TO•7 le$*G 1 _G2sTO• T 1 ]

DAHPS I IS= ( DDPUsE 1KP! I •TA33M_2_ X | XX | [ J . | ) • O! _ NF •R 1KPII I /r_ 2E'r A_" ( K ) ]

0AH • OANP! 1

ELSE|F ( CN0( I; ,JJ.KK, !ME . JP1 .K) ) THEN

PAl "rPll2 AJ2(J}/2.O

PAIIPS2 A,]2[ J)/2.O

PA4?PS2 AJ2{ J}•XIY IP|,J. ]M1 )/2•O

PAA&P92 A.;2(J}•X!YIP(J.!M2)/2.0

PAI2P92 AJ2lJ)/2.O

PAI$PII2 AJ2IJ}/2 ,0

TOIG2- 1

T 1 • ( G I • ( PA 1 .rw HAE2_PA2IPA47_PA32•• 2 ) * I ) • • TO

12 • PAI ?• PAIZP II2,_PA I.rPE21PAi2_PA2=PA47Hi 2

T2mGI=G2•TI•T2

.r4 I ( G I • ( PA 11i PA$2_PA$•PA4&*PA33 • •2 ) * 1 ) • • TO

TSIPAIE_PA|$PII2_PA11PS2•PA|2*PA$#PA41P$2

R 1KPII 2 I | 3• ( SG ( | M1 , J , K ) • { G 11 G2•TAsTSsS*T3 ) _G 1 • 12# 14• T$ ) ÷3• ( G I ! G2•SG

• ( Z , J,K)WTI_T2•S+.r$} )/4.0

OANPII2•S• (DDPU=AIKPS2•TA33M÷2_X|XX[ {J, | )=OZINF•RIKPII2/DZETAC(K) }

DAN • OAHPS2

ELSE!F lEND( I I o,J_.KK, _ . JP1 , K) ) THEH

PAIlP|3 AJ2lU}/2.0

PAI'rPS2 A_J2(J}/2•O

PA41PI2 AJ2 (_) •XIY|P I J, I ) /2.0

P&4'rPl2 A_2 (_) _XIYIP{ _, |MI )/2.0

PAIl 1P12 AJ2{_)/2.0

PA$2PE3 AJ2{J)/2.O

T0=G2" I

T I • ( 11• ( PA 1T=PAS2*PA2•PA4'r*PA328•2 }* 1 )=•TO

13 | PA 17sPA|2P_3*PA I TH| 3•PA|2*PA2IPAATP| 3

RIKP|3_ { 3• 110( | , J, K) • ( GI•G2•T I •12•$*01_02• [ G1_ |PAl |IPA$1*PAIIPA411*

• PA31=•2}*I|_•TOe(PA11111AII1PII$*PAIIIPI3•PA|l÷PAlOPAAIPI$)}*GlsG2•TI

• •T2]*3•GleG2tSG|IMI,J.K)•TI•T2)/4.0

DOPUPS 3 •02E'rA (KLOW) _ ( ¢C 1 •0OZXU•X !YX ( _ . ! ] sTAJ2_CC I _0DZTU• TAJ2 )

DANPE$1$1 (DOPUIR 1KPS3xTA33M_DOPUP$31R IK•TA33M+2• X| XX | ( _, I )IOZINF•

• RIKPI2/OZETAC(K} )

DAN I DANPII3

ELIEIF {ENO(II,_J,KK,IP1,JP1.K)) THEH

PAIIPI4 • AJ$(JI/2.O

PA41PS4 • AJ2(J)•XIYIP(J,IJ/2•O

@AI11P$1 • A_2{J|/2.O

N1KPS4•3.O/4.OaGl=G2•SG{!,J,K)=(GI-[PA1E•PA|l_PA1=PAAI*PA31==2)_I|

==(C2"I)=|PAIS=PA|IPIA_PAI|P$4_PAII_PAI=PA41P$4)

DAHP94=S=|0DPU-N1KPE?'TA33M÷2-X|XX|I_.Z),OZIHF*R1KP|4/02ETAC(K)]

OAR m DAHPI4

C P1OII

ELSEZF (CN0([L,JJ.KK,IM2,JMI.KP1)) THEN

PA3OP1OS , -(1.O/2•O,AJIlJ))

PAIIOPIOI • -(I.O/2•O•AJIlJ)•ETYIP|J,IN2||



22&L

224S

23_S

3347

22L4

2249

22S0

22S1

22S2.

22S3.

2244.

2244.

2241+

224T.

2241.

224$.

3310.

2211+

2212.

2213.

2214

2215

2211

321T

2341

2215

22?0

22T1

22?2

22?3

22?4

2274.

2271.

227_.

227a,

22?$.

22&0.

2281.

2212+

2213.

2214+

221S.

228S.

22a_.

22ee.

22a|

2240.

2211.

22|2.

2213

2244+

229l.

2297.

224&

225|.

2300

23OI.

2302.

2303.

2304.

230S.

23OI.

230_.

230a.

2304.

2310.

2311.

2212.

23t3

2314.

23tS+

221&.

231_.

231&i

2215.

2320.

2321

2322

2323

2328

222S

232S

232T

2321

2221

2330

2331

2332

2333

2334.

233S,

2336.

232?.

2338

2334.

2340.

2361.

2342,

2343,

2344.

224S.

234S.

3347.

2348+

2348

23S0.

23S1,

23S2.

23S3

22S4

23S5

23S4

23S?

23S8

2211

2340

2341

2282

22|3+

3314.

231S.

2361.

2317.

2318.

2211.

2270.

2371.

2372.

23?3

2374,

237S.

PA?SP1OS s "(1.O/2.OaAJI(J))

TO_ I G S * ( PA3Oo PA?5+PA I 5sPA$O_P44Saa2 )* 1 ) .a I G2" | |

T1 I P'A3OI PA?SP I Oi"_'A3OP 104" PA?S*PA 1 S= pAIOp t Oi

R 1KPlOSIS= (GI=G2=SG( IM1 , J,KPt ]=TOBTI=S+G1 eG2_TO=TI ) /4 .0

DANP 101 RS= [ 00F'U= I_ I KP I O$= TA33kI+2 • X ! XX ! ( ,J , ! J • OZ ! NF • R I KP tO$/DZETAC I K )
• )

DAN I DANPIO4

C PIO?

ELSFIF (CND(IX,J,J,KK,IMI°JMT,KPIJ) THEN

PA2SPlO'_ = "(1.O/2.O=AJt(J)]

PA3OPlO'r = "(_.O/2.O=AJI(J||

PASSPtO'r z "(1.O/2.O=AJI(.JJ=XIY1PIJ,IMI|)

PASOPlO_ a "(1.O/2.O=A,JI(J)=X]YIPIJ,lkt2))

PA?4PtO7 , "(I.O/2.O'A,JI(J))

PATSPtO'I = "(I.O/2.O=&,Jt(JJ)

TO:G2"1

T I • ( r: 1 • ( PJL2$ = PA';4+PA t 62PASS+PA442 • 2 | + t ) • =TO

T2 _ PA2S'PA?4P* 10?+PA21P I O? =PA74+PA 14 IpASSp 10?

T31CtlG2=T I"T2

T 4 = | _ I • ( PA30=PATS ÷ PA 1S • PA $O+_*A44= • 2 | • t | • • TO

TS • PASO= PA?SP tO?÷PA2OP 10?=PATS*PA 1 | IPAIOP I O?

_IKPlO?= ($= ISG( ]MI , J.KP1 )= (GI=G2=T4=TS=S*T3)+C t =G2,T4=TS)+S= (G1wG2

• =SG( I ,,J,KPI )=T l=T2=S+T3) }/4.0

DA_e I O?wS • I DDPU= 41KP _o7, TA33M+ 2 • X [ XX I ( .3 , Z ) =02 ! NFsR 1KJ* 1 O';/02E TAC ( K )

"D_N • 0ANPtOT

C PIO4

2LSEIF (CND(II.JJ.KK._.JM1.KP1)) THEN

PA21PlO4 "(1.O/2.O=AJI(J))

PA2SP10& "(1.0/2.O=AJ1(,/) }

PASSPtOI " ( 1.0/2.O'AJS (./)=X[_XP(J. I | )

PAS|PlOI " ( 1.0/2,0*&J l(J) =X T YI_' (,/. rl_l ) )

P'=?sP+o4 -(1.0/2.0=AJl(J||

P&'14p vol *(s.o/2.0=AJl(J))

TOsG2- 1

T I • ( G _ • ( PA21=PA?4+PA _ 48PASI+PA44= 82 )+ I | == TO

T2 I PA2g IPA?IP I O1_A2|_' 108 IPA?4*IbA t l=pA|lp IO&

R ! K_ IOI i ( S • ( SC ( I o J . KP 1 ) • | G 1 • G2=T ! • T2=S+G t =G2= ( G t • ( PA21= PA?3+PA13 =

• PASI_PA43"=2 )* I )= = TO" ( PA21=PAT2P 1OI+PA28P 104=PA'f3+PA t 2mPASiP I08 | J

• +G;'G2=T I=T2)_GI=G2_SG( IM_ . J.KPl J=T1 .T2=S|/4.O
TO.S=-2

DOPUP IO4=DZET&| KL0W) = iCC2=DOZXU=XZYXlJ, | ] = TO=TAJ I+C¢2=DOZYUsTOe
• TAJ1 |

DAmP I Ol. S • [ 00PU= R IKP toi= TA33M+0DPUP t O&=ll 1K=TA33_*2= X I XX | I j ° | ) =

• 0Z]N_=mlKP 1OS/0ZETAC (K))

DAN • DANPtO8

C P_O$

21.$11_" (CN0(II.JJ,KK.IPI.JMIoKP1)] THEN

PA21_lO| • -(1.O/2+o=AJt(J))

_ASI_IO$ • -(I+O/2.O=_I(.J)=XtYIP(,/°I))

PA'_3PtO! = -(1.0/2.0=AJI(J)|

R1KP 10_ =G I =_2eSG ( ! ,j, KP ! )= IGI= | PA21=PA?3*PA t 3=PASI+PA43==2 | + t ]==|

• G2" 1 ) = ( PA21=PA?3P 10$*PA21P 10|=PA?2+PA13=PASIP 102 ) =S/4 . 0

DANP _O4 =S= | 00PU=_ 1K_ 1OI=TA33M*2=X IXX ! (J, ! ) =O2[H_-P_ 1KP' IO$/DZETAC (K)
• }

DAN • DANPtOI

C P_11

ELSEI_ (CN0(I_,JJ.KK.ZM2.J,KP1)) TME_

P_lSP411 • 0X_I|_H2|=S

PA3OPSll = (-AJ2(J)+AJI(J))/2+O

PA33Pttl • DC2/2+O

PA4SP111 • DC1/2+O

PAIO_I_ • DX[I(IM2)=All_I(J._M2)=S+(*A_2(J)*&JI(J]].XIy;p|j._M2]/
• 2,0

_'A75P_11 • 0X[I(IM2)*XlY_P{J.IM2)=S+(-A.J2[J|+AJI(,J))/3.O
TO=G2- 1

T1 i (GI= IPA 1 ilPAI2"*P_31PA44*PA33==2 J + 1 )81TO

T2 • ( G ! • { PA30_ PA?S+PA I $ • P_IO+PA4 S= • 2 ) * ! ) • * TO

T:_=_A3OIPA?SP I 11 +PA3OP _ t _ =PA?S+PAt S=PA$OP 11 I*PAlSP1 I 1 =PASO÷2=PA4S=
. PA4SP111

_ tKP I 1 I . [S-(¢I=G2=SG( _1 .J. KPI I.T2=T3.S.CI=G2=T2=T3 )+3= (2mGI=G2.S _

• ( IM| + J.KI=PA33ePA33P 1 t I _T 1=S+2=Gl=G2=PA33=PA33_t t I.T t ) )/4.0

DAN_I 1 ! =S= ( DOPU=It I KP1 t I = TA33M+2=X %XX [ (_/. | )=OZINF=RIKP t 11/DZETAC(K |
• )

0AN | DANP111

C Plt2

ELSEIF ICND(ZI.JJ.KK.I_I.._.KPl)) TNEN

PAI4P112 DXI|(1M1)_S

PAtSPtt2 DX]Z[1M2)

PA22P1_2 ( "A,12 (,/)*A..I 11 J ) ) / 2 . O

PA30P112 ( -AJ2 ( J)*A./ t | ..I ) ) /2 . 0

P432_'1_2 DC2/2.O

PA33P113 DC2/2.0

P&44P112 DC_/2,O

P,&4SP112 0Cl/2+O

P_SI_12 DX _ I ( IM1 ) =A 1 ll_(J+ _MI I+S÷( -A./2 (./ I+_.J l(j) ) = X Z y t p{ j. IM_ ) /
• 2.0

P_iOPt12 • (°AJ2(J)+AJI(JI)=XZYIP(J.I_2)/2.0*DXXI(r_2)=AtlR(.j._M2J

PAT4PTt2 • OXXX(IMt)=XXY[P(J.IM1)*S+(-AJ2(J)*AjI(j))/2._

PA?SPI12 • DX_;|]M2)=XtY_p(j. ZM2).(.A.._2(J)+A_I(._))/2.O
TOsG2- I

T t * ( G 1 • ( PA 17= PAI2_._A2 m PA4 T+PA32= • 2 ) + _ ) • • TO

T2 : 21G ! IG2=PA32=PA32P I t 2= T 1

T3= [GI=(PA2J=PAT4+PA14=PASS*PA44==2)+I )8=TO

T 4 i PA2 I • PA'?4P I t 2+P421 P I t 2 = PA?4+PA 14 • PAS| • ! t 2+PA 14P 1 I 2 • PAS 9+21 PA44=

• PA44P112

TS=GI=G2fT3=T4

T4= ( G t = I PAt 8=PAI3+P&3=PA48*PI_33=_2 J _1 )=tTo

7"I . ( G I • I _430= PA?S +PA _ $ • PA|O*PA4S= • 2 ) * 1 I • • TO

T4 IPA30=_A?SP _ 12_P430_ 1 121PATS÷PAt S=PA|OP112+P&ISP ! I 2=PAIO+21P&4Sl

• PA41P112

RI_P1 t2= (Se(SG( IM1 , J.KP1 |t ( GI=G2=T?=TS_S+TS).GI=G2=T?=TS)+3= (SG|

• I_1 . J. K ) = ( 2=G l=_2=PA33=PA33P ? 12=T|tS+T2)._2=G 1 =G2=PA33=PA23P + 12=T|

• J+S= (GI=_2=SG( I . J. KPl ) =T3=T4=S+¥S)+3= (2=GTsG2=SG( 1 , j, K)_432 =

• PA32P112=T 1 =S+T2 | ) /4 . O

TO.X2YX(J.I)

T1=3==2

DDPUP 112=DZETA(KLOW) = ( CC2=00ZXU= ( TO==2+Xt XX (_. ! )t=2)=T_ =TA [ 1-CC2=

• DDZYU=TO=TI=TAI I ]

0A_P I t 3 _S= I O0PU= R 1KP t 12_ TA33_+0DPU_' ! 12 • A I K= TA33_*2 • X ! X X ! ( J , ! | •

• OZl N_._IIKP 112/0ZETAC (K))

OA_ • DANPt12

C Pit3

ELSE[_ ICN0(TJ,_tJ.KK.Z.J.KP;J) THEN

PAI3P112 0Xlt(1)=S

PI_14Pl t3 DXZ[(IMI]

PASIP+I3 I "&.J2 (J | +AJT (J) | /2.0

PA21P_I3 I'AJ21_)*&JI(J))/2.0

PA31P113 0C2/2.O

PA32Pt 13 DC2/2.O

PA43Pt13 DC1/2.O

PA44PI12 DC1/2.O

PASSPI_3 0Xl I (I)=AI 1R(J. _ ).$+|*&J2(J)+AJ_ (J))=Xrylp| j. _)/2.0

PAi2P113 | "AJ2(.J) ÷A,.I_ | J) ) "X Z YZP (J. fM1)/3.O*0X_ _ ( _Mt | =41 lib.(j. XM1 )

PAT3_l+3 DXl Z (_) =XIY[P(J. _)+S*(-AJ2(J)+&JI(J) )/2.0

P_?4_'_ 13 DXl [ ( IN118XI y Ip(J, IM1).I.AJ21 j)_AjI (j) |/3.0

TO|G2-!

TI . | G 18 (PA_?=PA82_PA2=PA4_._PA32=82)*I J=sTO

T2 _ | G 1 • ( PA2$= PA?4+P414=PASS *PA448= 2 ) + 1 ) == TO

T31PA21=PA?4P113+PA2SP 1 131PA74_PAt 4=PASIP t t3÷PA14P113=PAS|+21PA44=

. PA44P113

FI 1KP It 2z (Se (SG| I . J , Kp I J = (C I 8G2_T2=T3*S+G I=G2= (G 1 = ( pA2&= pA?3+PAI3=

ORIGINAL PA_E IS

OF POOR QUALITY



2378

23?7

2378

2378

2380

2381

2282

2383

2384

2388

2388

2287

2384

23m8

228O.

2351.

2382.

2393.

2394.

2395.

2388.

2387.

2394.

238_.

24OO.

2401.

2402.

2403.

24O4.

2405.

2408.

240?.

24O4.

24O8.

2410.

2411.

2412.

2413.

2414.

2418

2418.

2417.

2418.

2418.

2420.

2421.

2422.

2423.

2424.

2425.

2428.

2427.

2428.

2425.

243O.

2421.

2432.

2433.

2434.

2438.

2438.

2437.

2438.

2438,

244O.

2441.

2442.

2443.

2444.

2448.

2448.

2447.

2448.

2448.

2480.

2481.

2452.

2483.

2484.

2455.

2488.

248_.

2488.

248|.

24|0.

2481.

2482.

2413.

2444.

2485.

2488.

2487.

248A.

2489.

24?O.

2471.

2472.

2473.

2474.

2478.

2478.

2477.

2478.

2478.

2480_

2481.

2482.

2483.

2484.

2488.

24m8.

2487.

24m_.

2488.

248O.

2481.

2882.

2493.

2484.

2488.

2458.

2487.

2488.

2488.

2500.

2501.

2802.

2803.

2504.

2508.

2808.

2507.

• PA13PI13mPASS_2ePA43mPA43PI13))_GIwG2JT2wT3}_3mISGI],_.K)#(21G1=

• G21PA321PA32P113_TIwS+21GlIG2JPA31#_A31P1131(_lmIPAIS*PASI+PAI#

• pA48÷PA31_*2|÷t]_ITO)+2n_1_G21PA32#PA32P_131T1)+GliG2_SG(|M1. J •

• KP1)wT21T315_IIG1sG2fSGJIMI.J,K)nPA32#PA32Pl13sTt)/4.O

TOIXlY_(J.I|

T_ISIW2

T2#CC2171mTAX2_CC2uS#7AII

T3#CC2"SsTAJ1

¥4sCC2mTIITAJ2

DDPUPl12_DZETAIKLOW)StDDZXU'ITO_[?8_T3)_[TO_I2_XlXXlJ.I}*s2)IT2|_

. DDZYUu(T4_T3+TOIT2|I

DA_113_S*IDOPUmRIKPI131TA33M+0DPUPt13*R1KaTA33_+21XIXXI|J.1) I

DAN • DANPt13

C Pl14

ELS_IF |CNDIIZ.J_.KK.IP1.J.KP_)] THEN

PAI3P114 DX_I_]

PA2_P114 |oAJ2|J)_AJI(JI)/2.O

_431P114 DC2/2.O

PA43P118 D_1/2.O

PASSP114 |-AJ2(J)_JI(JI)IXlY1P(_.I_/2.O_0XII(I)#A_IRIJ.I)

PA_3P114 0XZI(;)mXlY]PlJ,_I+I'AJ2JJ_JII_))/2.O

TOIG2"I

R1KP|lSzJG_IG2sSGJI,J.KPlJJJGlI_A28#PA?2_PAI3#PAS_PA83_#2)_I)t_

• To_JPA28_PA73PI14_PA28PI14aPA?3_PAI31PAS_P1_4_P&_3PII4mPASS_2 B

• PA43sPA43Ptt4|tS_I*G_BG215GJ|.J_K)IPA31#PA31PtlS_(Gl#CPA18mPA_I+

• PA1mPA88÷PA31m_2)÷l)w#TO|/4.O

¥OIXlYXIJ.I|

DDPUPl14#OZETAJKLOWla|C_2wDDZXUw(TO'I2_X;_X|J.I]*I2)IS_TAI2_CC2w

• OO2YU_TOIS_T&_2)

DANPI14#S#|ODPUwR1KPl14#TA33_+OOPUP114wRI_ITA33M_2eX[XX|JJ.I]w

. QZINFtR1_P114/OZETACIK))

DAN I OANPI14

£ Pl1$

ELSEIF |CNO{II.J_.KK.IM2.JPI.KPtl) tME_

PA3OP118 m _J21J)/2.O

PASOP11| • _J21J_IXlVlP|J.I_2)/2.O

PA_SP118 _ AJ21J)/2.O

TOIJG1#[PA30_PATS_PA18#PASO_PA48_*2)_)Im|G2"l|

T1IPA30_PA?SPllS+PA3OPllSIPA?S_PAIS_PASOP118

R1KPIlI_S_|GI_G2_SG(ZM1,J,KPI}wTO_Tl_5_G_#G2_TO#TI|/4.O

OANPI1S#SI|D0_UIR1KPllSt?A33_+2_XZXX;|J.I|tOZlNF*RIKPll$/02ETAC(K)

• )

OAN • OANP_I$

C PII?

ELSEI_ |CN0|II.JJ.KK.I_I.JPI.KPI|) ?MEN

PA28Pll? AJ2J_)/2.O

PA3OP117 AJ2IJ|/2.O

PA58Pll? AJ2|J)mXlYIP(J,I_I}/2.O

PASOPll_ AJ21J|_XlYI_(_.IM2}/2.0

PA_4_117 AJ2LJ)/2.G

PA_SP117 AJ2|J|/2,O

TOtG2"I

TlI[Glm|PA28wPA?4_PAI4_PAS$_A4_s*2)_l|m#TO

T2|PA25wpA?4p11?_PA25Ptl?_PA?4_PA14*PASlP117

T3mGI#G21Tlw73

T4#IGl#[pA30_PA?S_PA18mPASO_PA48#*2)_l_"tTO

TSIPA3OmPA?SP11?_PA3OP11?_PA?S_PA181PA80_117

R1KPtl_#JS_JSGII_I.J.K_I}I(GIIG2=TS_TS'S_3_GI_G21T4_TS)_S'(G1mG2

• ISG[_,_.KP1)1711T2wS÷73))/4.0

DANP11_#SJ(DDPURRIK_II?#TA33M*2#XIXX_(_.II#QZINFaRIK_11?/OZETACJK)
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32S5.

32SS.

32S?.

3738.

33S$.

3280.

37St.

32S2.

3263,

3284.

32iS.

32S6.

3287.

3261.

3219,

3270+

327t.

3272.

3277+

3274,

327S.

3271.

3277,

3370_

327S.

3280+

3381.

3282+

3783.

3214.

32aS.

37|$.

3287.

3258.

3211,

3250.

3211.

32|2.

3213.

3254.

2213.

3396.

32S7.

3298.

329S.

PBIIP&i ' DXI|(])=XIYIP(J,_)=S+('AJ2(J)+&JI(J))/2`0

PBI2PSa ' DX[I(]M1),XIYIP(J,IMt)+('AJ2(J}*AJt(JI)/2+O

TO=G2*1

T_w(Gl=|PBIT=PBI2_PB2=PB47*P833==2)÷I)'=TO

72=PBl?oPBI2_&|*PBTTPI$sPBI2_PB2=P|47P&8+PB2PSEwPB4?÷2ePB32 I

• PB32P&I

A1KUPSA=|3=(SG(|,J,K)={GteG2=TlST2sS_GlsG2=(GI=(PIIiaPBSI÷PBI=PI41

• +PB31=BS)÷I)=,TO-(P91$=PBS1PSI+PDliPIi=PB$t+P81=PB4|PJS+P8 IplI=

• PB41+2=PB31=PB31PII|)+G_=G2=TlsT2)_3=GlIG2tSG(IM1,J,KI=Tt=T2)/4,0

¥O=XlY_IJ.I|

?IICC4=SITAI2_CC4=TAI!

T2=CC4-TAJ_

72=CC4=S'TAJ2

OOPL_Ia=DZETA(KLOW)=(ODZXL,(TO,(T3+T2|*(TO==2_XIXXlJ,I)==2)=TI)*

• DDZYLslT3+TS+?O=TI))

DANpBIsDOPL=R1KUPS_sTA33P+OOPLP&4=RIKU,TA73P÷2"XlXXI(J.I)=OZIN_=

• R1KUP&I/DZETAC(K)

DAN • DANPS|

C P85

[LSE]F [CNO(II.JJ,KK°IPl.J,K)) THEN

P81PS$ • DXII|I)

PBIIPSS • (-AJ2(J)*AJI(J))/2.0

PB31PI9 = DC4/2.0

PBdGPiS • (-AJ2(J)+AJS(J))=XIYIP(J,I|/2.0*OXlI(I|=AlIR|J.l|

• BSVPSS • DXII|])=XlYIP(J,I)+(*AJ2(J)+AJS(J))/2.0

R1KUPIS=3.0/4.O=GI=G2=SG(I,J.K)S|Gt=[PBl$=PBII+PBl=PI41*PB31ss2)+l

• ]==|G2*t)=(PBl$=P|I1PIt+P|liPlS=PB|I_P81=PB4|PS|*PB1PI|=PB45÷2=

• P831=PB31PSS)

?O=X]YXlJ,I]

DOPLP&S=OZETA(KLOW)=(CCA=OOZXL=(TO==2÷XlXX(J,I)=_2)'TAI2_CCI=DOZYL

• sTOITA[2)

DANPSleDDPL=RIKUPi$=TA33P+DOPLP&I=RIKU=TA33P÷2=XIXXI(J.|)=OZIN_s

• RtKUPSS/O2ETAC(K)

DAN • DAMPi$

C PSl

[LSEIF [CND(I|,JJ,KK,IM2.JP1.K)| THEN

PB18P$1 • AJ21J]/2.0

PSalP|I = AJ21J)=XIYIP(J.IMS)/2.0

PBi3P$1 • AJ21J)/3.O

70=(Gt,(pB+i=PB|3+PB3=PB48*P|33,=2)+t)''IC2-1|

T1=POIS=PGi3P|t*PBI_PStlPDSS+P|3=PB4&P|I

RtKUPSl=3+O/4.0=(GI=GSsSG(IMI.J,K|=TO,TI=S+Gt=G2=?OI?I|

DANPSI,00PLsRtKUPS1=TA33P+2=XlXX[CJ,I|=OZ]NW=R1KUPS1/DZ[TA¢(KJ

DAN = DANP$1

C P92

ELSEIF ICND(II.JU,KK,IM1,JP1,K)) THEN

PBITP|2 AJ2|J)/2.0

PBt|Pg2 AJ2iJ)/2.0

PBaTPS2 AJ2|J)=XIY[P(J,IM1)/2+O

PB4|PS2 AJS|J)=XlYtP(J,IM2)/2.0

PBI2PS2 AJ2|J)/2.0

PBISPS2 AJ2(J)/2.0

70=G2-t

?l=(Gl=(POt?=PBI2_PB2=PB4?+PB32==2)+1|==?O

T2=PB17=POI2PS2+PBI?P$7=PB$3*P_2=PB47PS2

T3=GI=G2=TI=T2

?4=(GI=IP|lI=PBI3*PB3=PB4Q+P833==2|_t)==TO

TS=PEI|=Pl13PS2_PBIIPS2=PD83+PI3=P|41PI2

RIKUPI2=|3=(SG(IM1,J,K)=(CI=_2=T4mTS=S*T3)*GI=G2sTa=TS|*3=(GI=G2 =

• SG(Z,J.K)=TlsT2sS*T3)]/4_O

DANP92wODPL=RIKUPS2=TA33P+3=XlXXI|J,I]=OZINF=R1KUPS2/D2ETAC(K|

DAN • DANPg2

C P93

ELSEIF |CMD(II.JJ.KK,I,JPloK)) THEN

PBISPS2 AJ2(J)/2.0

PBI?Pl3 AJ21J)/2.0

PD41PS3 AJ2(J)=X)V[P(J,1)/2+O

PB47P$3 AJ2(J),XlY[P(J,IN1)/2.0

PBI1P$3 AJ2(J)/2.0

PDS2PS3 AJS(J)/2.0

TOsG2-1

TI=|G1=(PB?TsPBI2_P|2=PB4?_P833=s2)÷l]==?O

T2=PB17=PB|2P|3÷PSITP$3=PB$2+P62=PB47PS3

R1KUPS3=(3={SG(_,J.K)=(GI=G2-Tl=T2-S+Gl=G2=(G1=(POl$=PBIl+PBt=P841

• +_3_==2}+I)==TO=(P811=PBS1PIS*PElI_|3=P|It_PSt=P|&IPD31]÷GtIG2=

• ?I=T2)+3=GI=G2=SG(IMt,J,K)=TI=T2]/4.0

ODP_PS3=DZETA(KLOWI=(CC4=DOZXL=XIYXIJ.I)=TAJS+C_4=gDZYL=TAJ2)

DAMPS3:DDPL=RiKUPS3,TA33P+OD_LPST=RIKU'TA33P+7=XlXXIIJ,I)=OS[NF =

RIKUP93/DZ[TAC(K)

DAN i DANPS7

¢ PI4

ELSEIF (CMD(I|,UJ.KK,IPt,JP1,K)| THEN

PBIIP$4 s AJ2(J)/3.O

PI41PS4 = AJT(J)=XIYIP(J.I)/2+O

PB$1P!4 • AJ2(J)/2.0

R1KUPS4=3.O/4.0=GI=G2-SG_|+_,K|=(G_=(_BIIsPGSl+PB1=_D41÷PI3t==3)_l

• )=={G2*l)=(PB11=PB$1PS4÷POllPS4=P_I1*P|_=P84|P14_

DANPS4=OOPLsRIKUP94sTA33P+2=XIXXI(J.I)=OZIN_=R1KUPS4/DZETAC(K)

OAN i DANP|4

ENDIF

C

RETURN

ENO

SUBROUTINE _31J,_,K,_J.II.KK,DA_)

C RMDER3.FOR

¢

I_CLUDE (_NTRO)

C

¢ P

C

P36

P37

P38

P2I

PSi

PS7

psi

PSi

Pgl

P$2

PS3

Pl4

P6$

P|?

pill

POt

PSI

P|2

PI3

PS4

PGS

P87

PS8

PB|

PS3

P93

P|4

P111

PIJ.KM2.|M2|

P(J.KM2.1MI|

P(J,K_2,1)

P|J,XN2.1P1}

P|JMI,KMI,ZM2]

PIJMt,KMI,|M1)

P(JM|.KMI,|)

P(JM1,KMI,KPI)

P(J,KM|+|M2)

p(J.KM1,]MIJ

PIJ.KMI.|]

P(J.KMI.|P|)

PIUP| KMI,IM2)

P|JPl KMI,[MI_

P(JPt KMI.I}

P(JP1 KMI+IP1)

P(JM; K.|M2)

P(JM! K.1Mt)

P|JMI K,_)

P|JM¢ K,_PII

PlJ,K.[N2)

l P|J,K,IM1)

= PIU,K+|J

l P(J.K.|P1)

• P(JPI,K,ZMSI

• P|JPI,K,ZMtl

I P|JPt.K,|}

• P(JPI.K.|P1)

• P(J.KPI,|M2)

Ptl2 • P(J,KPI,|M1)

PII& • P(_,KPI,_P1)

C-t5



3300.

3307.

3302.

33O3.

3304.

3303.

3304+

330?.

3301+

330|.

3310.

3341.

3342.

3313.

3314.

331S.

3311

3317

331a

3313

3320

332

3322

3322

3334

2323

3325

332?

332i

3321

3330

333

3332

3333

3334

3333

333S

3337

3331

3333

2340

2341

3342

3343.

2344.

334|.

334|.

334?.

3348.

3343.

33E0.

3331.

33|2.

3333.

33|4.

33SS.

33SS.

3337.

33S&.

3311+

3380

3311.

33|2.

3383+

33|4.

334S.

333|.

3357,

333a.

3313+

3370.

3371.

33?2.

3373+

33?4.

33TS

23?|.

33?7+

3374.

33?9.

3360.

3341.

3342+

3343.

3344.

33&S.

3311.

3347.

3343.

3349.

3330

33|t.

3352.

3333.

3354.

33|S.

33J$.

3317

3333.

3311+

3400

3401.

3402.

3403+

3404.

340S.

3401.

340?.

3408.

34OS

3410.

34;|

3412

34t3

3414

3473

3418

3417

3413

2419

3420

3421

3422

3423

3424

342$

3421

3427

3423

342|

3430

3421

P;42 P(J+NLOW'2,TTE|

P183 P(J,KLOW'I,|TE}

PI44 P(J.KL0W.|TE)

Ptl5 P(J.KUP,ITEI

PI&$ P(J.KUP+I,[TE)

P147 P(J._UP+2.1TE|

C

C PC

C

PC1 = DXII I)'IP&I'S+PII)+0XIHF/XIXIP(J,I]

PC2 = DX_I IM_)=LP87"S+PE|)+OXINF/XlXIPlJ,IMI)

PC3 = DXll IH2)_(PlllS+PET)÷OXINF/XIXIPCJ,IM2)

PC? = DXI! I)=|PI2=S+Pla)+OXlN_/XIXIP{J.1)

PC3 ' DX[! |MI)=(PS2"E+PI3)+OXINF/XlXIP(J,IHt)

PC9 = 0XI| IN2|=(PII=S+P$2)_OXINF/XIXIP(J,IM2)

PC1& • XIYIP(J,I)=0XIHF=S/XIXIP(J,I)÷(AJ2(J)'I_$4+Pg3"P|I'Pi|)+AJ1

IJ)=(PS|_PII'PE4"P13))/2.0

PC1? • XIYIP(J,IM1)=OXlNF+S/XlXIP(J,IMI)+(AJ2{J)'(PJ3÷PS2"PSa'P$?_

+AJI(J)'(PaI+PI?'PE3"P|3))/2+O

PCll ' XIYIP{J,IM2)=OXlHF=S/XlXlP(J.I_2)+IAd2{J)=(PE2÷P|I"PI?'PIS)

÷AJt{J)=(P|T*P41"P12"P31))/3+O

PC32 = XIYIP(J+I|'OXINF+S/XlXKP(J.I]*(AJ2|J)=(P$1*P|I'PI4"PI3)+AJI

(J)'(PI4_Pi3"PS|'PE4))/2+O

PC33 = XIYIP(J.[MI)=0XlNF=S/XIXlP(_.IM1)+(AJ2(JI=(P|N+P$?°PE2"PI2)

+AJI(J|=IPI3+P|2"PS3"_T)J/3.O

PC24 • XIYIP(J.I_21=OXINF=S/XIXlP(J°IM2)+(AJ2|JI'IPIT÷PlI°P¢2"PEI)

+AJI(J)=[Pl2*PEI"PET°P$1)|/2.O

PC3! = °(AIK(K)s(CC2=PIEi=S÷CCS=PlI4=S+CCIwP_I2"S+CC3=PIET_CCl=

Pl|S÷CCS-P143))+OZINF+(AtK(K|=|PEI+PII'PEA'_I2)_A2K(K]=|opII'PIE+

Plt4+_1131)/2+O

PC32 "(AtK(K)=(CC2=PtES=E+CC4ePll4=S_CCI=PtI2=S+CC3=PI|T÷CClS

PtIS+CCE=P113))_0ZIHF_(&lK(K)=|PSI_PI?'p$3op$2)_A2K|K]=(oPIE"P37+

Pl13+_1121)/2.O

P_33 "(A1KIK)=|C_2=PlS$=S_CC4=PlIS_S_CCI=P|42=S+C_3_IIT+CCl=

PlIS+CCS=_133))+OZI_+(&IK(K|=(Pi?_PI|'PI2"_I1)_A2KIK)=('PE?-PEI+

P_I2+P111])/3+O

PC3? "(AIKI_Mt)=(CC2=PlII=S+CC4=Pl|4=S+CCE=PlI2"S+CC3=P137+CCI=

PIIE÷CCS+Pl|3)|_OZIN_(A2K(KMl|=IP|$+PEI'PI4"PI3J+41K(KM1)+(P$4+

PI3"P3_'_34))/20

PC3E "I_IK(K_I|=|CC3=PIES=S+CC4ePII4=S+CCIsPlI2"S+C_3=PI|T_CC|=

PlIE+CCS=P143))+0ZIN_+(A2_(KMI]a(_4E_PI?'P|3"P|2)÷A1N(NMI)=(P$3+

PS2"P33"P37)]/3+O

PC3| "(A1K(KM1)s(CC2sPI34eS*CC4sPI|4=S*CCS'P|42=S÷CC3sP||T+CCIz

PISS+CCSzP_a3])*QZ[NF+[A2K(KHI]o|PaT*PS$'P$2*PSt)+&lK(KHIJ=(P32+

PE$'P37"P3|])/2.0

PC4| AI1RCJ.|)'(DXZI(I)s(P$4"S_PE$)_QX|NF/XZXI_|J.I)|+X_Y;P(_.;)

:(X]YIP|_,;J'OXINF'$/XIX|P(J,])_(AJ3(J)'[P$4+P$3"PES'PSS|+AJI(_)_

(PSS_P48"PES'P&3||/3.O)

PC4? A11RIJ,|HI|s(OXI_(_tJ_IPI?sS*P|&)*QX_MP/X:X|P[J+|M1))+

X_Y_P(J,|_IJs(X|Y|P(J,|_l)_QX_NPES/K_XJP(J+_M1)*(AJ3[J|s|PE2+P93"

P44-PS?]*AJ1|J)s(P|S+P|7-P|3-P42])/2.0)

PC44 A11R|J.|_2)o(DX|_I_M2)_(PIIeS+PI_)+OX_NF/X_XZP[J,IM2))*

X|Y|P(J.|_2)'|X|Y|P(J.I_2|sOX_NF'S/X_X|P|J._2)*(AJ2|J)e(P92+PSl-

P|?.Pa|]*AJI(J)s|PE?*P||-Pa3-P41])/3.O)

P¢$2 AI_R(_.Z|_(OX|_(_J_IPE3_S+P|4)*QKZNF/X|X|P[J,_||÷X|Y|P|J,_)

v(X|Y|P(J.|)_QX|NFwS/X|X|P|J.|)*(AJ2(J)=(P||*P$&-PE4*P|3|*kJI|J)s

• (PS4*_S3"PS$'PS4))/2.0|

PCS3 &IIN(_,IMI|e(DX]|([M1)_(P|3=S*RE3)+QXINF/XIX|PCJ,;MI||*

• X[Y|P(J.|M1)'(X|Y|P|J.|Mt]_OM|H_oS/X|XZP(_,tH|)+|&J2(J)_|PSB+P8?-

• P|3"PE2}+AJI(JI+IPI3_PI2"PSI'PST})/2.0)

PCS4 AlIR|J,|M2)_(DX||(|M2)a(P$1mS+P$2)+OX|NF/X|X|P(J.|_2_)+

• X|Y]PIJ,[M3)'(X|Y|PIJ.|M2I_OX|HFvS/X]XIP(J.|_2)+(AJ2(J)=(P$?_P$$o

• PE2"POt)_AJI(J)=IPI3*PSl'PST'P|S))/2_O)

PC|l XIYIP(J |]*(DXI|(|)=|P|SuS+PISJ*OXZHF/X|XtP(J,|)J+X|Y|P(_,_

|=OX|NFsS/X|X|P(J,|)_(AJ2(_),(PS4+P$3-PIS-P34)*AJ_(J|sCP33*PI_-

• P44"P33)}/2.0

PC|2 X|Y|PJJ |MI)'IOX||I|MI|a|P|?_S*PE|)*_XIN_/X|X|P|_,ZMI))+

• X[YZP|J,IMI)80XINF_S/X_X|P(J,]M1)+(AJ2iJ)sIPS3_P$2"P83-P&?)÷AJl|J

• )e|POS_PI?-PI3°PI2|)/2 0

PCI3 X|Y|PCJ |M2I_IOXilllM2I_(PII_S_PS?I_QX:_F/X|XIP(d.|N2}I*

• XIY|_(J.IM2I=oxlNFeE/X|XiPIJ.|M2I*IAJ2IJI=IP$2+_I-PlT-PI$I*AJllJ

• )+(PIT+PII-_I2-Pl_1112+O

PC$? XIYIP(_ I|=(DXllIIIalP$2_S_PIII*OX|HF/XIXI_IJ,IlJ+X|Y|P(J,|

)_OXINF+S/XIXIPIJ,l)*lAO3(JI=IPlI+PIi'PI4-PI3)*Adll_l_lP$4*P13-

• PS_-PS4tl/2•O

PC$4 X[YIPIJ IH1)=IDX|I{IMIlS(PI2mS*PI3I+QX|NF/XIXIPIJ.IH_)]_

• 11YlPl_.IMII=QXZNP=S/X[X|PlJ.ZM1)*lAJ2(Jl=(PlI+PI?-P62*PI2|+AJl(_

• )=CPI3*_I2-PSI-PS_))/3 O

PCIE XIY|PIJ |M3I=IOXil(|H2I'IPI_=S+PI2|+QXIN_/XIXIPld,I_2)|*

. XlYlP(J.|Nll=QXlNF_S/XZXlPIJ,IH2J*IAJ2|d|=|PIT+_II'PIl'P$11+A_11_

)=(PI2*PII-_S?-_SEI)/2.0

C

R2KW+_|R

C

T1=(Cl=(PClI=_CI3*_C3=PC4&+P_33=-3)*ll==G2

T2,|Gl-lPCEl=_CI*PC23=PCII*PC31==2)*ll_G2

T3=IG_=lPCE4=_C3*PC34=_CSl+P¢3E==2)+|l==G2

R2KW=lSGllM1,J,KH|I=ITl_S+T2|+SG|I,J,KMll=(T2=S*lg1-lPCS2_PCT*P_22

• =PCI?+PC3T=a2I+II==_2I+SGIIMI,J,KI=ITI_S÷TOI*SGI|,J+KI=(TO=S_IG_=

. (P_II=PCII+PC_'_C41*_C31='21+_)==_2)+T3÷72*TI*TO]/4_O

CIR=C_CIJ)

C

C OER3

C P3S

IF I_NDll|.J_,KK.I_2,d,_2]| THEN

X¢3lX3I • -(_+O/2.O=AI_(K_II)

TO,IG_=lPCS4=_C$+PC24=_CII+PCl$*=21*ll==(G2-11

R2KWPlS•12=GI=G2=SGllH1,J.IHlJ=_Cll=P_lI_31=TO=S*2=_l=G2_PC33+

• ffC3$P3I=TO)]4.O

OANP34•C|HeR2KWP3|zTA33M

OAN I DANP3|

C _37

E_SEZF (CND{||.J_.KK.|M1.J.KM2}| THEN

PC38P3? • "(1.0/3_OeA1K(K_))

PC3IP3T • *(I.O/3.OoA1K(KMI|]

TO•G3-1

TI•(GI=(PCE3=PCI_PC33=PCEI_PC33_*3)+l)_TO

T2•3sGI_3_PC3a=PC3EP3TeT1

T3=|GIs(PC$4_PCE_PC34=PCE$_C33==2)+l)ssTO

E2KWP3?,(SG(|MI,J,KM1)=(2sGI=G2=PC3E=PC3EP3TsT3eS+T2)*2eGI_G2eSG([

• ,J,KM1)IPC331PC33P3?sT_IS+2_GIIG21PC2SsPC3EP27_T3÷T3)/4•O

DANP3?0C|_SA2KWP37eTA33_

DAN • DAMP3?

C P35

ELSE[F [CNDI|[,JJ.KK,_,J°KM2)) THEN

PC3?P34 • "(1.O/2.OeAIK(K_I])

PC3&P3& • =(1.0/2.0s&|K|KN1]}

TOsG2"I

Tt=(Gl=IPCE3=NCI*PC23=PCII+PC31==2)*l|*sTO

N2NWP34=(SG(_,J,KMI)II2oGtIG2=PC3&=_C3EP28_T1_S*2sGIsG3_PC37_

• PC3?P3Es(GI=CPCS2_PC?+PC231PCE?+_C3?=_2)+I|as_O)+2oGlsG2_SG(|M1,J

• .NM|)=PC34=PC34P3ESTI+2=GI_G2aPC3E=PC34P3N=T1)/4.O

DANP34=C|N=R2KWP34_TA33_

DAN i DANP3&

C P3E

ELSEIF |CNO(_,JJ,KK,|_I,J.NH2)) THEN

PC37_33 = -(l•O/2•O=Al_(X_t))

R2KWP3|sGI*G3=SG(|.J,KM1)=PC3?zPC3?p2$a{G1=IP_S3=PC?*P_32*PC|?÷

• PC37=s2)+1)ez(G3-t)/2.0

DANP3EsC|RsR2KWP3147433_

DAN I D&NP]9
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ELSEZF ECHO( | [ , JJ, KK, |M2, JMI . KMt ) ] THEN

PC24PS| s "(1.0/2.OsAJl(J))

prS4PS8 , -(I.0/3.O,AJIlJ)mXlYIP(_,1H2))

PCESP$8 ' *(1.0/2.O'AJIlJ))

TO = PCS4P$ 8wPCS_'PC34sPCESP58_PC24P$m'PC $E

T 1 # ( G 1 = (PCS4=PCS'bPC24ePCES_PC38=w2)* 1 ) == [ 82" 1 )

R2KWPSSs ( G I e82=38 ( IN1 . J, KM1 ) =TOsT lsS_'Gt =G2=TOwT1 )/4 .0

DANPS8 s C I R" R2KWPSEITA33M

DAN s DANPS$

C PS7

E_S[_ (CHD(rI,JJ,KK,|MI,JM_,KMI)) THEN

PC23PS7 1 . 0/2 . OIAJ 1 ( J ) )

PC24P$7 I . 0/2. OsAJ 1 | J ) }

PCS3P$7 I . O/3.OsAJ 1 I J)sXt Y [P (J. IMt ) )

PCS4P$7 I .0/2.0"_J11 J)sXlYTP | J, IM2] )

PCEEPS7 I . 0/2. O=AJ 1 | J ) )

PCEEPS7 t . 0/3. O" _J 1 I J ) )

70 s PCS3PS7sPCE÷PC23=PC$iPS7_PC22PST#PC $8

71¢82"1

T2z ( G 1, | PCS3,PCE_PC23ePCS&_PC38=*2 |* 1 )==71

T3¢GIIG2sTO#T2

T4zPC54PSTsPCS_PC24=PCSEPET*PC34PST=_CSET 1
T$ , ( G t = ( PC54= PCS"*PC28 IPC 89 _PC3E • • 2 | _" I ) • •

R3KWPSTs (SG( |Mr ° J.KMI )l IGlIG2=T487S,S+T3)*G I=G2=SG( I . J.KM1 )=TO*T2s

• S*GlmG2=T4"TS÷T3)/4 _0

DANPE7 , C % ReR2KWPSTITA33M

DAN s DANP$7

C PS&

ELSE]F |CNO(Z|.JJ.KK.I.JMI.K_)| THEN

P¢22PS8 I .O/2.01AJ1 (J))

P_"23P$8 1 •O/2.0,AJ1 (J))

PCS$P58 1 •0/2.0=Ad 1 (J)*X|Y[P (_, ] ) |

PCI$PS$ I .0/2.0sSJ I (J)-X;YIP| J, IM| )

PCSTP58 I .012.0*AJ 1 (J))

PCIIP$8 1 .0/2.0=AJI (J))

TO=PCS3PE$ sPCI_PC23sPCSiPEE÷PC23PSEspc I&

71182*1

72" | G 1 • ( PC$3 = PC&_PC23sPC$S*pr38 # = 2 ) * I i •= T I

R$KWPSBz |$G( _ , J, KM1 )= (GtsG2=70sT2"S_Gt eG2i( PCS2PSEsPCT_PC22"

• pCETPS&_PC32PS&ePCET)=(GIsIPCS2=PCT*P_'22RPCS7*PC37=•2)41)=STlJ+G1

• •G3=SG ( |M1 . J, KMI ) #YOsT2*G t "G2"TOmT$) /4 .0

OANPS 8 s ¢ Z III= R2KWP5 E # TA33.q

DAN • OANPS&

C PSE

ELSE_F ECHO( I | , Jd, KK. lP I . JM1 , KM1 ) ) THEM

PC22PS$ # "(1.0/2.0mAJl|J)]

PCS2PE8 • -(1,Q/2.OnAJI(J)mxZY;P(J,Z|]

PC87PSE • "[|.O/2.O•AJI(J])

R$KWPS 9 sG ! #G2_SG [ I o J , KPll } = | PCS2PSSsPCT*PC23=PCSTPSE*PC22PSS•PC57 J =

• |G15(PCS2_PCT*PC22#PC|?**PC37==2)*t)•#|G2*1)/4,O

DANPE8 s ¢ [ NeR2KWPSSs TA32_

DAN • 0ANPS9

C PSI

ELSEZF (CHD( _] , JJ,KK, |M2, _, KMt | ] THEN

PC$_$! . DXII(IM2J=S

PC$AP81 • (-AJ2(J}+AJtlJ))/2.0

PC23P|1 • *l 1.0/2.OWATK(K))

PP3$PE1 s |*A2K[KM1)÷AIK[KM1))/2.O

PCS4PE1 s DXI ] ( 1M2 )eAt IN( J, |M2 IsS* ( -4J31J)'_'A_I (J|)_XZYZP(_. |M2)/

. 2.0

PCESPE1 • 0X1 | ( |M$)_XIY|P | J. _M2)wS+( "AJ2 (J)*_J1 ( J| ]/2 .0

TOIG2-1
Tls(GI ( PC 18¢PCi3*P_3ePC48_PC33#= 2 )* I )'wTO

725 ( G _ [pCS8ePCS_C24ePC$E*PC38sa 2 )* t )'=TO

T3sP_S4sP¢SPE I*PCS4P81=PCS_P_24eP_lSPE 1 _PC24P8 I•PCEE*2s_C3S w

• PC3IP81

R2KWP I 1 • ( G I •G2_SG ( 1_1 . _ . KM I ) s T2= 73=$_ 2" G t wG2=SG [ ! MI . _ . K | #PC33•

• PC33PI 1_7 leS*G I =82"72_72*2IG 1 =G$IPC23"PC33P8 I s 7 t | /4 .0

DANP 81 • C ! Re R2KWP 81 = TA33M

DAN s OANPit

P P82

ELSE|F (¢NO( | I , J_, KK. |MI , _, KM1 | ) THEN

PCEP82 • DXI||_Mt|•S

PCEP82 • DX|]||M2J

PC33P$2 s [*AJ2|J)_AJI(_) |/3.0

PP24P83 s (*AJ2|_)_AJI(J) |/3.0

PC32P82 • -(1.0/2.0*AIK(KJ]

PC33PE2 • -(1.0/2.0=AI_(K]]

PC3&P|2 • ( -A2K| KM1 )'¢'AIK| KMI ) ] /2 . 0

PC3E_$2 • (*&$KiKM1]_AtK|KMI||/2•O

PCS3P$2 s DX|Z(|M1)SA?IRIJ,_Mt)aS_(*A,J2(J)_AJI(J))sX_YZP(J,IMI|/

• 2.0

PC$4P$2 • {'AJZIJ)*AJlI_|I=XZY|PI_,[M2|/2.O*0Xt|||M21•A11R[J,IM2}

P¢S&P$2 • DX_|I|M1)#X|YZP(J.|M1)=S*I'AJ2|J)*AJt(J)]/2.0

PCESP42 • OX_ | [ |M2 )*X[Y|P ( J. |M2)* ( "AJ2 { J)*AJ I | J) )/2,0

TO•G2- 1

T 1 • ( G 1 • { PC I 7_PCE2*PC2• PC47*PC22• • 2 ) * I ) • • TO

72,3=G 1 •G2iPC32•PC22P82eT t

73 ' ( G 1 = [ PC 185PCE3*PC3 w PC48*PC33• • 2 ) * 1 ) • • TO

T4 , ( G 1 • [ PC$3ePCE÷_C23wPCES_PC28 e • 2 ) * 1 ) • • TO

7S . PCS3• PCSP 83_*Pr's3P82_PCE')'PC23• PC&IP $2*PC33P$2•I)C$8*$• PC38=

• P¢38P52

765G?'G25T4_TS

77 • [ G 1 • [ P¢54 _PCE+PC24• PCES_PC38• • 3 ) _ I ) • •70

T8 | PCSA• PCIPI3_PCS4_i2ePCS_PC24_ PCEE P $2_PC34P82sPC EE*2•PC3 _ •

PC3|P82

R2KWP82 • | $G ( ]MI , J . KM1 ) • { G 1 #G2eT7e 7l=S*T8 ) _$G ( |MI , J , K ) • { 2 s G I IG2•

• PC23•PC33PE31T3•S÷73 ) _G t _G2_SG { I , J, KMI I •T4•T$_S÷2=G 1 _G2•SG { | , J* K)

• sPC32_PE32P$2•TI_S_*GI•G2*TT•TI_'TI*2=GIsG$_P¢33ePC33PE2_T3÷73)/4.0

DAMP 82 = C| R• R$KWP E2• TA32M

DAN • DAHP52

C P63

E_SE_F |CND| _ | , JJ, KK, | , J, KM1) ) THEN

PCTPS3 • OXZ|(_)•S

PC&P83 s DX_|(|M1}

PC32P$3 s (-AJ${J)÷AJI(J|)/2.O

PC23PE3 • {-AJ$|J)÷AJI(J|)/2•O

PP31P$3 • -(I•O/2•O_A1K[K))

PC32P$2 • -(I•O/3•O•A1K(K] )

PC37P83 • |"A$K( KMI ) _*AIK( KMI | ) /2 .0

PC:38P83 • |-A$K(KM1)4'A1K|KMI)|/3.O

PCS2P82 • DX||||)=AIlR(_,|)SS*(*A_2(J|'I'&JIIJ))eX|Y|P|_,|)/2.0

PCS3P83 I I *AJ2( J}÷Adl( J| )_X|Y|P (J. |M1 ) /3. O_DX[ | ( [M_ )•41 tR( J, |M1)

PCI7P53 ' DX||(IJsX|YZPIJ,Z)_S*('A_2(_)_AJI(J))/3.O

PCSaPl3 • DX|]I(|Mt)•XZYIP|,J,IMI)÷(-A,,13[J)'_'AJI(J])/3.O

TO•G2- 1

71 • ( 81" (PC17wPCl$_PC2sPC47÷PC33•*2) ÷1 )•=TO

T2, 181 • ( PCS3aPCI_PC23_PCII_P¢3E•_2)'_ 1 ) _•70

73 iPCS3_PCIP 13÷PCS3PE3ePCI_PC231PCIIPI3÷PC23PE3_PCII_2=PC38 •

• PC3IPI3

R$KWP 53 • | SG | | , J , KMI ) = ( G I sG$• T3• T3s$÷G I •82 • [ G 1 s ( PCS$•PCT÷PC32•PC 87+

PC37• • 2 ) _ I ) • = TO • [ PCS2•prTff82_PCE3P$3 • PCT_PC32wPCI7P53_PC32P83 e

• PC87'_$sPC375 PC37P$3 ) ) _'SG ( Z , J . K I s { 2#G I •82• PC32=PC32P53=T ; _'S+2•G ? _

G2•PC3 I•PC31P|3• ( G t • ( PP 18aPC81*PC 1•PC48_PC21=_2)÷ 1 ] ssTO| ÷G I _G$sSG

( [M1 , J,KM! ) sT3• 72÷81 #82*73•T3÷2•G 1"82*S: ( |M1 , J0 K)•PC32wPC32P$3*¥ 1

• *2sC lIG$oPC32•PC32P83=T 1 )/4 . 0

DANP 83 s C | R•A3KWP E3 s TA33M

OAN e DANP83

C P54

ELSE|P ECHO( I | . J_,KK, |Pt , J, KMI ) ] THEN

PCTP84 • OX||(_)

c-l ,



3S&4.

3SSS.

35B$_

3S|7.

3SSl.

3SIS.

3S_0

3S72.

3S73,

3S74.

3S7S,

3$7S.

3S77,

_S?8.

3S?S

3S_O

3Sat

]Se2

]S|3

3S64

3||S

3S1$

3S&_

3S&&

3|&$

3|I0

3$t!

3S|2

3S$3

3SS4

3SIS

351|,

3S97.

3$$S,

3$gD.

3SO0.

3|01.

30OZ.

3003.

3e04.

3|OS,

3|0|.

3$0_.

3508.

3$0g,

12.

3|_3.

3|V4.

3|1S.

3|t|.

3SI_

3|l&.

3120.

3G2t

3|22

3_23

3|24

3S2S

3525

3127

3S2|

3S2S

3530

3S31

3S32

3|33

3|3&

_|3S

3|3S.

3|3?.

3m3_.

313S.

3|40.

3841.

3|42.

3543,

3|41.

3a4S.

3|4|.

3547 ,

3$4a.

IS41 .

3550,

3|S_.

3|S2.

3$S3,

38S4.

3gSS.

38S|.

30S4_

3|SS.

38|0.

3|$_ ,

38S2 ,

31|3 ,

3084.

3|$S.

3||a.

3|S?_

30$|.

]SS|.

]|?0.

3|71

3672

3S73

317_

357S

387S

3S?_

3|74

3Q?|

3|10

31|1

3062

3543

3|44

3|_S

3S6$

3|47

35SS

388e

3$g0

3tS2

]S$3

3|$4

PC22PS4 z ('&J21J)_A.Jl(J]]12.0

P=3tPS4 ¢ "(1.0/2.0,A1K(K])

PC3?PS_ = _-A2KIKMI)_AIKI_M_J|/2.0

PCS2P$4 , ('AJ21J)_AJ_(JI)=X]_P(a.I)/2.0*DX[I(Z)IAII_(J.I)

PCS'IPI* , DX[_(I|'X_Y]_'IJ,I)*('AJ2(J)_Jt(J)}/2.0

'ro=_2- I

R2KWP |4, ( G 1 • G2=S r- [ | . J . KM1 ) • ( G _ • ( PCS2=PC?_PC22 =_C|_PC3? • • 2 ] '_ 1 ) • • TO

• I PC52= PC?PS4*'_'C$2PII4=PC'_÷PC22= PC$TP $_,PC22P |_= PC|? ÷2= PC3_=

• Pr'37_$4 )_2=G t =_2=Sc ( _ . _, K ) =P_ _=@C3 IP64= I G I = (pC 1 $=pC| i _pC _ =PC4e,_

• PC31==2)*l)==TO)/_.O

DAN_" 6 d_ = C | m- R2_W_ $ 4 = TA331_

nAN _ D&NPg4

C P|$

ELSEIF [CND(|[°JJ,KK,|N2.JPI,K_I]) 'THEN

PC24_$1 = AJ2[J)/2.0

PCS4_Si • AJ2|J)=XZYIP(J,I_2_/2.0

PCSSPS_ , A_21J|/2_O

'ro = Pc$4_ s|=PcD_Pc24=Pc|| p | s_pr'241)_| =pc _s

T 1 • ( G 1 • ( PCS&- _¢$ +PC24= PC|$_.PC3$ == 2 | _ I | == ( G2 ° _ )

R2KWP_|= [GI=_2=SG( Z_I , J,_M_ )=?O=TI=S_G I=G2=TO=T 1 )/_0

DANP _ =C Z R-R2KWP ||= ?A33N

DAN • DANP_|

C P$?

ELSE[_ |CND(IZ,JJ,_K.INt,JP1,KM1)] THEN

Pr'23P|_ AJ2(J|/2.0

PC24P$? AJ2(J)/2.0

P_S3_S_ AJ2| J|=X_IPI J. IMt )/2.0

PCS4_S? AJ2| J)=XIY|P[J, ZM2) /2.0

PCSSP$7 AJ2[J|/2.0

POSSES? AJ2[J)/2.0

TO = PCS3P _7=PCa*PC231PC_SPST+pr23P 17=PCSa

Tt=G2-_

T2 = [ G 1 • | _CS3 = PCS*PC22=_CiS÷PC3_ == 2 | * 1 } == T 1

'r3zGI=G2,TO_T2

'r •, _cs4P|';= Pc|_pc24=Pcss p s?_Pc2_P|? = Pc $s

Ts, (G_ • (Pcs4=Pcs*Pc24=Pcl_Pc3s==2 ]_ 1 ] ==¥ 1

R2KWPS? = |SG| IMt . J. KM1 |= |G 1 =G2=T4=TS=S_T3 ) +GI= _2,SG_ [ , J, KM1 ) ,TO=T2,

• S÷G _ =G2=T4= TS_T3 ] /4 . 0

DANP|? =C [ _= R2KWPS?,TA33M

DAN • DANP|?

C P$8

ELSEIF [CNDClZ,JJ.KK°],JPt,KMI|) TNEN

PC22P_a AJ2[J|/2.0

PC23PS8 AJ2(J)/2.0

PCS2PSa AJ2(J)=X_Y]P(J, I ]/2 .0

PCS3PS8 AJ21J)=_X _lPt J, ZMt )/2.0

PCS?_Se AJ2_J|/2.O

PCS|_S| AJ21J)/_.O

TO, PCS3_S|=PCI÷PC23=PCiSP|8_,PC23P||=Pr'$1

_lzG2-t

T2z (G1 = ( PCS3=PCS*PC23=_C|8_,PC38,=2 | _ T | ==T 1

R2KWPS_ _ [ SG ( ! , J. K_ ) • ( G ! =G2=TO= T2=S*G 1 =_2= | PCS2PSS= PC?_PC22=

• PCS_PS&÷PC22P$|=P¢$_ )= ( G 1= (_C$2=PC?+PC22=pCS_,,pr']_,=2) _. | ) = ,T 1 )*G 1

• =_2=SG ( IMI . J. K_I ) =TO-T2_G 1 =G2=TO=¥2 | /4 .0

DANP $$ = C [ R= R2KW_ 64 ,'r A33N

DAN = DANPS8

r p_

ELSE[F [C_D(IZ,JJ,KK,]PI,JP1,KM_]] THEN

PC22PS$ = AJ2(J]/2.0

PCS2_SS • AJ2[J)=XZY]P[J.I]/2.0

PC_PSS , AJ21J)/2.0

R2KW_SS • G I • G2=SG ( _ , J , K_I } • f PCS2PiS =PC_PC22=PC$?PSt_PC22PS_=PCS? ) •

• (G _ = ( _CS2=PC_÷PCZ2=PCI?_,_C37==2 J • I )= • ( G2 - t )/4 .0

OAN_ S_I =C _ R=R2KWP $_= TA33M

DAN | DANPSS

C P81

ELSE]_ (C_O([].JJ.K_,_2,JMI°K)I TN_N

PCt_Pe| , -(_.0/20=&Jl(J))

PC4SPet • -(_.0/2 O=A_I[J)=X]Y]P[J.ZM2)J

_C|3P|! • -1_.0/2 O=AJ|[J)_

TO = | G ! • ( PC ! 8 -_C|3_PC3=pr'_4*PC33= • 2 | * ! | • • ( G2 " ! ]

T t = _¢ _ B= PCS3PO _ _'_'C ! 8PS 1 =PCg3+PC2=PC48P_ |

_2KWP$ 1 • |G1 =G2"SGI ]MI ,J,_J =TO=TIIS+GI=G2=TO-T 1 )/4 .0

DANP| 1 I ¢ I R= R2KWP_ I = TA33M

OAN • DANPI !

C P_2

ELSEIF [CNO{]|.J_.KK.]MI°JM1.K)) THE_

PCl?pe2 (1 0/20=AJI(J})

PCleP82 _1 O/2.0,AJt (J] ]

PC47P82 (t O/2.0=A_t (_]=XX _P _, ]MI ) )

PC4epi2 (i o/2.0=&Jt (J],Xl YXp _a° _N2) )

_¢|2Pe2 (_ O/2.0=AJI(J])

PCS3P|2 (_ O/2.0=AJ|(J)|

'ro=G2- I

•r 1 • | G 1 • ( PC 1 ?* Pr'lf 2,PC2=_C47,_C32,= 2 | • I ) =,'to

T2 i PC t ?= PC |2PI2_.PC t _PI2, PCS2._PC2= pc4?pe2

T3=GI=G2=Tt=?2

T4 f { G t = ( PC I 8=PC|3÷PC3=_C_*PC33==2 _+ 1 ) ==TO

'rs t _C t 8= _'13P82-_C I&P 82=_CI3*PC3=PC4eP82

R2KWP B2 • ( SG | ! M I , _, _ | • | G ! =G2= T4 • TS=S÷T3 } _G ! =G2=$ r_ ( _ , J , K } • T 1 =T2=S_G1

• G2= ?4= TS*T3 | /4 . 0

DANP | 2 = C _ _= R2KW_82 = TA33_4

D_N • D_NP|2

C P|3

PCI_P$3 -(1.0/2.0=AJt (J])

PCl_PS3 "_.O/2.0=AJI_JI|

PC_SPS= - { _ .O/2.0=A_t (J]=XZY_P_ a. X 1 ]

PC_P_3 " ( _ .o/2.0=AJt (J| =XI_[P(J. XN1 | )

PCS_P&3 *(1.O/2.0=AJt(J])

PCS2_3 -(1.O/2.0=AJI(J))

TO=G2-1

T I • ( G ! • ( PC 1 _=PCI2_P¢2=_C47_C32== 2 ) " I | • • TO

T2 = PC 1 ?=PCS2PB3_P¢ | ?PI3=PC$2_PC2= PC4?P83

R2KWP831 |SG[ _ , J, K ) = | G I =G2= T I =T2=S*G I =G2= ( G 1 = ( pC _ |=pC$ I,pt- t =_¢4$_

• PC3 _ ==2 | + 1 ) ==TO= [ PC I $=pC| IP&3*_C 1 gp_3=pr| 1*pC _ =pC4_Pa3 | ) _,¢ _ =G2=SG

• | IM_ , J, K]mTt =T2*Gl=G2_Tl=T2)/4.0

DA_P_ 3 • C [ R= _t2KWP It 3_ TA33M

DAN | DANP83

¢ P84

ELSEZF |¢ND(]_.,_J.KK,ZP1,JM1,K)) THE_

PCISP_4 • -(1.0/2.0=A_|J)|

PC_SP_4 • -(1.0/2.0,AJI(J|,X_YZP|J,]|)

PrsIP84 • -(1.0/2.0=A_I(J||

R2_WP84,G 1 =G2=SG( ] , J, K)= [ G1 • (PC10=pCI I÷p¢ _ =PC4|,_pC3 _ ==2) ÷1 ) I= | G2. _

• )= | PC 1 |=PCS I Pe4_'PC10PS4=PC| T _,PC I=PC4|P$_ }/4.0

DANP84 = C _ R=R2_WP|4= T&33N

DAN • DANP$4

C P|_

ELSEIF (CNO|_|,JJ.KK,_M2,J,K)) THEN

PC3PiS • OXX[(ZM2),S

PCtSPSS • |-AJ2(J)÷_JI(J]_/2.0

PC33PSS • |°A2K(K)+AIK(K]]/2.0

PC3SPS_ • A2K|KM1)/2.0

PC4iPS| , O_IZ(ZM2)=_Itn(J,]M2|=S*[*A42(J|_AJI|J))=XIyIp[J°_M2|/

• 2.0

Pr's'_PS| • DXZ[|IM2)=X]YI_'[J.I_42),S_(.AJ2|J|÷&J_4|]/2.0

TO=G2- I

T ! = ( G 1 • ( PC 11=PC S3_PC3 =PC48 _'PC33= =2 ) • 1 ) • • TO

T2 t PC 18ePCS3PSS_PC 18Pa|=PC|3_PC3=PC48P||_PC3P&8=PCAS_,2=PC33=

. PC33P&$

T3 _ ( G 1 • ( PCS4= PC_24 =PC S_*PC3$ e=2 | " ! | ==TO

ORIGIN,_L PAGE IS

OF POOR QUALITY



38g7

389E

3811S

3700

3701

3702

3702

3704

3705

3705

3707

3794

37011

3710

3711

3712

3712

3714

3715

3715

3717

3711

3719

3?20.

3721

3722

3723

3724

3725

3721

3727

3721

37211

3730

3731

3732

3733

3734

3735

3731

3737

373&

37311

37,0

3741

3742

3743

37,4

3745

37411

3747

3748

371|

3750

37111

3752

3753

3754

37$S

37$S

3757

3751

37111

27110

37111

3712

3763

3754

37115

3745

3717

3741

374|

3770

3771.

3772

3773

3774

3775

3775

3777

3774

37711

3740

3741

3742

3713

374,

3785

3711|

3787

3784

374g

37110

3751

37_2

3753

3754

3754

37|$

3757

3754

375|

3400

3&01

3402.

3403.

34O4.

3405.

3404.

3407.

34O4.

3401.

3410,

3411.

3412.

3113.

3414.

341$.

3414.

3417.

3414.

34111o

3420.

3421.

3422.

3423.

31124.

3425.

3424.

31127.

R2KWP|I a ( 25G11G2uSG { [M1 , J, KM1 }aPC3111PC$1Pi$'T]IS*_ lIGTmSG{ |_1 ,J, KI

• t 71172gS_21G t IG2mPC3111PC311P&4_ T$_G I t G21T 1 IT2 | /4 .0

DAHP I $ zC I R*R2KWP&41 TA33M

DAN • DAHP114

£ P47

ELSEIF (CHO{|I,JJ,KK,I_,J,K}) THEN

PC2P47 • D_||[[M1)_S

PC$P$7 • OX||J|M2)

PC17P47 • q-AJ2{J)_&Jl(J|]/2.0

PCllPl7 • (°AJ2{J|_AJI(JI|/2.0

PC32PS? m I-A2K{K)_AIK(K;I/2.0

PC33P47 • |-A2K(K)_AtK{K)]/2.0

PC34P47 I A2K[K_I|/2.0

PC311D47 • A2K[KM1)]2.0

PC471147 i DX|i(IMlJlAI1R[J,IMI)_S*(-AJ2{J}_AJ||J)|sXIV|P[J,[MI}/

• 2.0

PC44P47 m (-AJ2(J)_AJl{JI)IX|V|P(J,IM2|/2•O_OX|I[IM2)_AltR(J,IM2|

PC42P47 • DX|I(IMII_XIY|_(J.|_I)IS_('&J2[J|_AJI(J]}/2.0

11C43P47 , DX||(|M2)sXIYIP{J,|_2|_{-AJ2(.I)_AJI{J})/2.0

TOIG2- 1

7 ! • [ G 1 s ( PC 175PCS2_PC21PC47*PC22=u2 ) _ 1 | ii TO

T2 •p_ 175PCI2P47_PC | 7PITs PCS2_PC2mPC4?PST_PC2P471PC47*2mPC325

• P_32P47

T$mGIIG21?IsT2

74 • [ 51 • ( PC t 4_ PC $3+PC$*PC44_PC331 i2 ) _ 1 | •'TO

75 I pC 14• pC43P117_PC | 4PSTIPCS$÷PC3. PC4&P47_PC$P47 •PC4&÷2• PC33•

• PC33_47

¥$m [ 51= | pC113sPC4÷PC23_PC84_C$$s12 | • 1 )ssTO

77 • ZIG 11G25PC34•PC$&P47• 74

T11 m [ G 1 • ( _CS41PCI÷P_24RPC$11÷_C311 • • 2 | ÷ 1 ) • •TO

_2KWP47• (55{ |_ , _, KMI | • [ _•G I •G21PC_11•PC311PIT_T•85_T7 | ÷SG[ IM1 , J, K ) I

( G ! aP-2•T4•TS IS _73 ] ÷2_G I _52 _SG [ | , J , NM1 | _PC34_PC34P471 TIwS_G I IG2•SG

• ( | , J. K ] •7 I •T2_S÷21G 1 sG2•PC311s NC311P471T4÷77÷G1 _52•T4•74_73 } /4 •0

DAHP47 •C | RIR2NWP47•TA33_

DAN • OAHP47

C NIl

ELSE1F {CNO(II,JJ,KK,I,J,K)] THEN

PC|P44 DX|[(]|sS

pr2p114 DX|Z(_MI]

PCIIP&I [-AJ2(_)_AJI{J]}/2.0

PC|TP&I ('AJ2ld]_AJl|J]}/2•O

PC31P&I ['A2K(_|_AtK[K})/2•O

PC32P48 ['A2K{_)+AIK(K}}/2•O

PC37P&I A2K(KMI ]/2.0

PC31PIS _L2K(KM1 ] /2.0

11¢44_41 OXII(I|tAIIR(J,Z|I11_(°A,J2{J)÷AJI{J||IXIVIP{J,I|]2•O

PCI7PII ( -AJ2(J]÷AJI[ J} }•X_V IN( J, IN| }/2.0_OXl | ( |_1 |lA11R[ J, ]M1 }

PC4|P41 OX| I ( | )mX|Y_P(J, | |IS÷{ "A_2(J]÷AJI { J| )/2.0

PCi2P4J DX| | ( |M1 }sX|V|P(J, |_1 |_I'AJ2_ J)_AJ| | J} J/2,0

TO'G2" 1

71• ( G 1 • ( PC 171PCI2_PC21PC47÷PC32••2 }÷ 1 ) II?O

72 • PC I ?m PC |2PIS_P217P441PC112_PC2• P_47P 114_C2PSImPC47÷25 _C321

• PC$_P41

73 _ | G I • | PCS$mPC4÷PC23 • PCS4÷PC34 _•2 ] ÷ | | _J TO

R2KWP44' [SG[ | , J,KM1 )m (2_G ImG2mPC$ItpC34P41•T$*S_25G I_G25PC$7•

• PC37P44m | r- Is [ PCS2=PC7÷PC22•PCiT+PC$?•I2 ) ÷ | ) mmTO)_5G| | , J . KJ m (GI sG2

mT I_T21S÷G lmG2" [G 11 (PC14m PC4 I ÷PC I sPC44÷NC3 t tu2 )_ 1 ) I_TOs (PC 145

• PC$ 1P114_PC I 5P41mPCI 1÷PC IIPC41P44*PC 1P44•PC41_2iPC31•PC31P411 } )+2•

• G I _G2•SG( ]M[ . J,KMI ) •Pr34•_C$IP44mT$_2•G ; s_'21PC$am PC34P44_T$÷G IsP'2

• _SG{ |_I , J,K_TI•T2÷GlIG2•TlmT2 }/4 •0

DANP48 •C | _R2KWP4It TA33M

DAN • OAHP44

C Nil

E_SE_ [CHO[lI,_J,KK,|Pl,_.K)| TNEH

PCIP41 • OX||{|]

PCIIP41 • ('_J2[J|_AJI|J_)/2._

PC31PII • (°A2K[K)÷AIK|K}|/2.0

PC37PI| • A2K{KMI|/2•O

PC44PI11 • |-AJ21J)_AJliJ})IXIYIP{J,I|/2•O÷OXI|{|}gAlIR{J,_|

PCI1P41 • OX||{_]iXIY|_(J,])_{'A.12(,_|*;_JI(J)]/2.0

T0•52°1

R2 KWP1111 I { 2_511G2sSG ( ! , J . KM1 )iPC37sPC37Pll" { G I • [ PC1121PCT÷PC22_ PCE7e

• 11C37_m2 )÷ 1 )ss70÷G I •G21SG[ ! , J ° K} I (G I I ( PC I $•PC41÷_C _ •PC4 $_11C31 _=2) ÷

• I ] m• TO• [ PC 111s PC41PE_PC I 4P411 _PCI 1 _PC 1• 11C44P411÷PC 1P411 mPC&4e2_ PC31 •

• PC31_45|}/4.0

DANP4I I C I RIN2KWP411 • TA33M

DAN • DANP411

C Nil

ELSErF [CNO(|!,JJ,KK,!_2,JP_,K}| THEN

PC|&P111 • Ad2{J)]2.0

PC,4N111 • &_2{J)-X!VIP(J,IM2]/2•O

PCI3P111 : AJ2CJ)/2.0

?0_ ( G 1 • [ PC I IsPC43÷PC$1 PC44ePC33 m 52 | ÷ I ) • • ( 52 " 1 |

T 1 •PC ! 4g PC 13P111 ÷PC ! 4P$ 1 • PC $3÷_C3m_C48P1 !

R2KWP111 • [G ItG2•SG[ IN1 , J, K| I?OsT 1 _S_ 1•52=T0•? 1 |/4 .0

DANP$ ; w C | R• R2KWP11 I • 7&33_

DAN : DANP_

C P112

ELSE!_ {_NO(||,J_,KK,I_I,JP_,K|| THEN

PC 1711112 AJ2|J|/2.0

PC 1&P112 AJ2{_]/2.0

PC47P12 AJ2{ JIiX!Y|P(_, !ME ]/2•0

PC44P12 AJ2[ JJ•X I YZP |_, |M2J /2.0

PCI2PI2 AJ2|_]/2.O

PC |311112 AJ2[_J/2.0

TOIG2o I

T ! • | G 11 ( PC ; 7_NC|2÷PC2•PC47÷PC32• •2 ) ÷ _ ) • • TO

72 • PC 17 s P_|2P112÷PC I 7P|21 PC42÷PC21PC47_$ 2

T$1GI_G2•T_•T2

T, • | G 1 • ( PC _ 4_ PCS$÷PC$1P¢44÷11C33 m • 2 ) • | | • • TO

TS m PC 14 •PCS$P112÷PC 14P112w 11C I$÷PC$mPC44P$ 2

R2KWP112: ($G( 1_I ,_, K]• |GIsG21T4•TS_S÷T_|*GI_G2•S_[ 1o J,K)mTIsT2•S÷G1

• _-2•T,•TS_T$| /4•0

DANP I 2 m C _ RI_2KWP112 • T&33M

DAN • DANP$2

C P113

ELSEIF (CHD(|!,JJ,KK.I,JPI._]} THEN

PClIP113 AJ2[_]/2•O

PC17P113 AJ2{J]/2,0

PC&4P113 AJ2[ J)iXIV|P(J, I ]/2.0

PC47P113 AJ2| J]_X|Y!_{ J, l_ }/2.0

PCSIPg3 AJ2{J}/2+O

PC42P13 AJ2lJI/2.0

TOiG2- 1

T1 • [Gls ( PCIT=PCI2+NC21PCIT÷PC32m•2)+l }ssTO

T2 I PC 17•PC112P113÷PC | 7P113a PC 42 _'PC2 s PI; 47P113

R2KWP113• ($G ( | , J + K ) • (G IsG2•TI sT21$+G + •52• ( 51• { PC14•PCI I +PC 1_PC44+

• P_3 I _•2 | ÷ 1 } •s TO• I PC 141PC4 IPI$ePC I 4P113_PC4 I_PC I •PC44P113 | I_G11G2sSG

• ( |MI , _.KJSTI_T2÷GtsG2sTIsT2}/4.O

OANP113 s C ! Rs R2_WP113 • TA33M

DAN • DANPI3

C 11'114

ELSE|F (CHO( |; , JJ, KK, |P_ , JPI o K| | THEN

PC1EPEI • AJZ{J}/2.0

PC44PE4 • lJ2|J)mX|Y_lm{J,||/2.0

PC41P114 • AJ2{J|/2•O

RZKWP114 _G 11G2ISG ( ] . J , K } • ( G I • { PC 14IPCI I_PC I •PC45÷_C31 • " 2 I ÷ I ) "_ ( 52 " I

• ) _ ( PC I I_PC41P114_PC 111P114 •PC $ I _PC 1 _PC&EP114 ) /4 . 0

OANP$4 _ E | RIR2KWPI4• TA33M

nAN _ OAHPI4

C P111

ELSE!F (PHD| | | °_J.KK. ]M2, J,KP| | ] THEN

C-tg



3|2i.

3825.

3|20.

383_

3832

3833

3&34

383S

3&35

3&37

3631

3|31

3140

3141

3142

3113

3144

314S

3145

3147

3148

314|

3150

31S1.

3152.

31&3.

3|$4.

31Si.

31S1.

31S7.

31Si.

3|15.

31|0.

31|_.

3||2.

3|1].

_1|4 .

311$ .

31|$ ,

311_,

3111.

311|.

3170.

31?_

31_2

3173

]174

]175

317|

3|77

3871

3171

3110

311Z

3113

3114

311S

3111

3&17

Ill&

3111

3110

3152

3113

31t4

31|S

31|i

31||

3111

3100.

3101_

3102.

3|03.

310_.

310S.

3505_

310_.

3101.

21al.

35|0.

3512.

3|_3.

::,,1S.

3|1|.

31_7.

3It|.

31|1.

3|20.

3121.

3|22.

3|23.

3|24.

312$.

3125.

3|27.

]121.

3121.

3|30.

3111

3532

3533

_$34

352S

3|3S

3|3?

313|

3131

3140

3e41

3t4Z

314]

]|4A

3141

3145

314_

3141.

3||0.

31SI.

3552.

31S3.

31Sa.

35|$.

35S|.

3|$7.

35S1.

35S|.

PC33PIll • A2K|K}/2.0

TOs(GtIIPCla#PC$3_PC3,P_41_PC33m.2}_I)#I[G2.1)

R2KWPIlSI|2#GlI_2_SG|TMI.J.K}*PC33aP_33_llI_TOwS_21GlIG2aPC33 I

• PC33PltltTOI/4.0

DANPIlllC|Rl12KWPlIIITA33M

D_N | DANPI_I

£ Pl12

ELSE]F (C_D{II._J,_K._M1,J,_P1)] ¥ME_

PC32P_12 • AZK|KI/2.0

PC33_lI2 • A2_(KI/2.0

TOIG2-1

T11(_l_(PCl?I_CI2_P_2_PC4_C32t_2|*t|Iw¥O

T2_21GI,G2#PC32mPC32PI12#T1

T3,(GtI|PCl$_CI3_PC3wPC_I_PC33_2)_I|ImTO

R2KWPl12#{SG{]Mto_,K)w(2#GIwG2sPC33sPC33P_12_T31S_T2}_2WGlI_21SG{!

• ,J,K)BPC32m_C32PI12=TlIS_2BGlIG21PC33*PC33PI12#T3+¥2]/4.0

DA_P_I2_C_I_2KWP_121T_33M

DAN • 0_NPl12

C Pll3

ELSEI_ |C_O|Ir,JJ.KK,Z,J,KP_]} THE_

PC3_Pt13 • A2K{K)/2.0

PC32_lt3 _ A2_{K)/2.0

TOIG2-!

Tls(GlI(PC171PCI2_PC2_PC4?_PC32ma2)_l)m_¥O

R2KW_l131|SG{I,J.K}I{21GI_G2*PC32mPC32_t3_TIwS_2#Gl#G2_PC3_I

• PC31PI13t{GI#|PCllmPCi_PClmPCiI_C31_=2]_l)m_TO]_2#GI#G2_SG{|MI,

• J,K)wPC32_C32P113mTI_21G_G21pC3_IPC32Plt31T1)/4.0

OANPI131C2RIR2KW@II31TA33_

DAN • DANPtt3

C Plt4

ELSE[_ |CND{|I,_,K_,IPt,J._PI]) THEN

PC31PI14 • A2_[K|/2.0

R2KW_I141GlIG21SG(I,J,KItPC31JPC31Pl141(_I_|PCtlmPC|_÷pC|_PC41÷

• PC31t'2)_I)I,{G2-1)/2.0

OAN_I14|C[R*_2_WPII41TA33_

DA_ • OANPlS4

C P_I2

ELSE]F (CNO{]I.JJ,K_,ITE,J.KLOW'2)| THEN

PC3_Pli2 • "|CCllAI_{K|I$]

PC32PlI2 • -|CCImA_K(KIJS}

PC33_lI2 • -(CCllAIK|KImS|

PC3?Pll2 • -(CCllA_|K_I)tSI

PC31P_IZ • -(CCI_A1K{KM_|sS]

PC31PII2 s -{CCI#AIK|KMI)_S|

TOIG2-1

TI_(G_#|PCITIPCI2_PC2*P=4?_PC32mm2|_I|_ITO

T2=2"GlmG21PC32mP_32P1&21Tt

T3#(_II[PCt&tPC|3_PC3wPC_I_PC3_R2)+I|mm¥O

T4#[_IIIPCS3mPC|_PC23,PC$1_PC31m12)_I}I*TO

TSI2*GlwG_#PC31_PC31PII21T4

¥$1{GII|PCS_wPCI_PC241P_||_PC35112)_I|m_TO

R2KW_II21|SG(IM1.J.KM_)t[2_I#G2#PC3|mPC31Ptl2_Tiw$_TS_SG||,j,KH1

|I[21Gt_G2wPC3alPC31_I&21T_IS+2#GlwG2#PC3?_pC3?PI&21{GI_{PCS2mPC7

• _PC22,_C|7_PC3_-w2}+llI#TO)+SG(_M},d,K}I|21Gl_2aPC33wPC33Pl12wT3

• sS_T2)_SG(|,J,_)I|2tGI*_2-_C32_PC32PII2mTl_S_2*Gl#_2_PC31#

• PC31PII2BIGI*(PCISmPC$1_PCIsPCI$_pC3t_2]_I}I_TO)_21GI#G2_PC3$_

• PC31Pti2*Tt_TS_2*GlmG2_C33sPC33Pl12JT3*T2|/4.0

CIRPll2wCCImS

BANPli21CIRIR2KW@li21¥A3]_CIRPl&2*_2_WSTA33M

_AN | DAH_I|2

C PII3

ELSi_F {CNDI_],JJ,KK,IT_,_.KLOW-1}) TH_N

PC31PII3 -[CCSI_IKI_)|

PC32Pt13 -ICC|IAtK(K)]

PC33P_I3 o[C_SIA1K(K_]

_C37_113 -ICCSIA1K|KMI)I

PC31PTI3 -{CCSIAI_|_MI||

PC3SPtI3 -(C_S*_tK(_M1)I

TO#G2*_

Tl_{GlI|PCt?mPCi2_PC2aPC4?_PC32112)_l)I#TO

T212"Gl_G2_PC32wPC32PI|3_T1

T31|GlaiPCtlIPCS3÷PC3J@C41+PC33a#2|_I|IJTO

T4I[_lw(PCS31PCI_PC23aPCII*PC311#2)_I|m#TO

TSI21GIIG21PC3|IPC31PII31T4

¥|I|_II(PCS4*PCI_C2AI_C||÷PC3|#w2|_I|w=TO

_2KWP_I31|SG(IMI._,KMt|m(2*GImG2wPC3|IPC31PI|3_T$1S+TS|_SG_I,d,K_I

• )m(21GI*G2*PC31mPC31PI&3#T4_S_2wGIwG2mPC3?IPC3?_ll3,|Glm|pCS2tpC ?

• _PCZ2mPC$_PC37112|_t)I_¥O)_SG{IMl,J,K|I(2wGlmG2#PC33_PC33Pl&3wT3

• tS_T2|_S_{Z.J,K}s{2mGIIGZ_PC32_P_32PI&3#TI_S_21GlwG21PC31m

• PC3tPlI31[Gl_{PCt$_PCI_PClWPC_l_PC31_w2)+t)_ITO)+2WGlsG2wpC311

• PC3|Pl&31T$+TS+21GIIG2mPC33wPC33Pl13#T3_T2)/4.0

DANPII3sC_m#_2KWPI_3_TA33M_CIR_t$3w_2KW_T_33_

DAN _ OANPII3

C P_I4

ELSEIF {C_O[1[,d_.K_,ZTE,J.KLOWl} ¥MEN

PC31P114 • -{C_4mA1K|KltS}

PC22Plt4 I "{C=_mAtK(K]_S}

P_33Pli4 • o(CC_IAtK|K]_S]

P_IPII_ s "(CC4*AtK|KM1)#SI

PC31Plil • "(_E41At_(KMI|_S}

TOEG2-1

Tl#{GlI_PCl?mPCi2_PC21PC4?+_C32s12)÷t}_TO

T2,2=GlIGZIP_321PC32PII41Tt

T3#|GlI{PC181_CS_+_C3mPC41+_C33#a2J*I)wwTO

T4'{G_I|PCS3mPCI_PC23mPC$I÷PC38_wZ)_I)I_TO

TS'2_GIIG21PC31wPC31PtI_IT_

T|I(G_*{PCS4mPC|_PC24#P_$1_P_31#I2)_t)I#TO

R2_WPIi4_(S_[IMI_J.KM1}I|2=GI*G21PC31_PC_$PI$4_T|IS+TS|_SG|I,j,KM!

)m(2mGlsG2t_C3|sPC38_l|4aT4mS_2_GSIG21p_3?IpC3?P_I41{Gl#(PCS21pc_

• _PC221PC|7_PC371_2}_l|ItTO)_S_[IMI,J,_)I|21Cl#_2t_C33mPC33_I|4sT3

• IS_T2]+SG[_.J._)_(21_#G2tPC32mPC32PII41Tlw$_2,_t_G2wPC311

• PC31Pli_w(_I-[PCt|wP_S1_CIIPCII_PC3_#_21_l]#iTOJ_21Gt_G2sP_31_

• PC3|Pli4*TI+T$_2_GIIG2_P_33_PC33PII4*T3_TZ)/4.0

C[RP184,CC4#S

DANPt141C[RI_2KWP1141TA33M_I_pIi41_2KWITA33M

DAN I OANPli_

C PIIS

|LSE1F {CND[1IoJ_._,[TE,J,_UP)} THEN

PC31Pli| "|CC_mAI_|_}_

PC32PllS "(CC_'AI_{_|)

PC23PSlS "(CC_wAI_[_||

PC3I_|S "|CCI=AI_IK_I||
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9talOn) I I 1 • DX Z I | [M2 J=4i IR(_. |M2}=S*( *Aa2(J)_A_I (J) )_XlY|N( J. IMZ)/
2.0

POTSP111 ' OX[|IIM2I=x2YI_(,_.ZM2)_SiI-AJ21J)+4JI(a))/2.0
TO •r:2 - 1

T 1 s ( G t = ( POt Is ND|3*PD3= _044*9033= = 2 )+ 1 ) = =TO

T2 _ ( G 1= [ 9030=_073*90 IS=PD40*PD4S•=2 ) _, I ) ••TO

T3 sPD20=PO73P | 11 *POEOP 11 | • PDTS*P_ 1S=PDIOP | 11 _IPO Ill) 1 I 1 =POEO,)21POIS=
PrI4SNlll

R2KPP1 I I • { Gt=G3=$G{ |M1 , _J , KP' 1 )=T2=T3•S_3=G I*G2=$G { _M1 , J.K)=PO32•

P0339 _ t l=Tl=S_'Gl=G2=T3•T3"_9=GIIG2=P039=P09391 f | _TI )/4 .0

D4NP1 I 1 •CIR_H2KPP1 I IISITA339

DAN • DANP11 I

C P172

ELSEIF [¢N0| | | , J_;. KK. [MI , _. KP1 ) } THEN

P0149102 OX||(IMI]w S

P0149112 rtX[[([M2]

PD2EPIt3 ('AJ2|J]_AJl{_))/2.0

PO30P113 ( *AJ3( J ]_'4J1 (_))/2.0

P033Pt 13 A2K{K|/9.0

P033P112 A2K(K]/2.0

P0449112 ('A2K(KPI)*A|K(KP1))/2.0

PD4SP113 ( *43K(KP 11*A1K[KP11 )/210

PDSEP112 DE| | | |M1 )_41 In[ J, |ME )=S+{ "AJ2iJ| _AJI (J) |_X_y|p(J, |ldl )/
2.0

P0109112 l I *AJ2[ J)_A_ I (d))•XlYlPl*J. [MZl/2.0*OXI | I ZM21=411E(J, lkl2 |

P0749142 • OXI|{IMtl=x|¥1/*tJ,IMll•S*|*A,J2IJI*AJllJI)/2.0 1

P079_I12 = DX|IllM2|=X|YI_(J,IN2)*(-AJ2(JI+4JI|d))/2.0
TO'_2 ° 1

T1 . (G _ " ( PD 17"NOI2*'PO2=PO47+PD32.=2),, I I.=70

TZ•2•G I =GZ•PO32=PO32P 112=T1

T9 • ( G I • ( PD I l• P013+P03=N041*P033_ • 2 ) + 1 ) • _TO

T4 • ( G t = I PO2E*POT4*PO t 4= POSI+PD44=*2 | * 1 | •• TO

TS•PD2E•PD?4P 112*PO24P 1 I 2_l_OT4+PO 144PDSEP112_PD 14P* 1124POII*2=PD444
PO44P112

TEzG I sl;2=T4= TE

T? • ( G 1 = | PD30•POTS_'PD ! S= POSO_'PD4S •e 2 ) _* 1 J • sTO

TN • PO30sPOT| P 112'_P D 30P 1 134 POTS'**PO I S • POIOP _ t 2*P r_ t EP 1 I 2= PD lO+24PO41_

PD4SPt 12

R2KPP 1124 |SG( |M1 .,J, K_I ) I ( G I=G2•TT•TI,9_TE) +SG[ |ME .J. K)• |31411434

PD394P023P ? 12sT3•S +T2 ) ÷G 1 =C3=SG ( | , _ , KP 1 ) • T&• T3_S*2e G 1 _31SG ( | , J , K

) •P033=P0329 I I 2• T I =S_G l =42_ TT•T4_TE_2_G 1 •424909349039P ! 12=T3*T2 ] /

4.0

DANN112aC;RIR3KPP ! T 3•S=TA33P

OAN ¢ DAMP1?2

C P412

ELSIr[F [CHO| _ I + JJ,KK. I . J,KPI ) ) THEN

P0139113 • DXIZ[I)'$

PD14P113 • DX||[IM1)

P0349113 • ('AJ2(JJ*AJI|J})/2.0

ORIG!N_,L PAGe- 'S

OF POOR QUALITY



4444

44&s.

449o.

4&El.

4492.

4492.

4494.

441s

&4$$.

44sT.

4441.

44|1.

44OO.

44Ol.

4402.

45o3.

44O4

4SOS.

4406.

45o?¸

44O_.

44O9

451o.

4511.

4412.

4413.

4414.

451$.

4414.

4517.

4418.

4STE.

4420 .

4421 .

4422.

4423.

4524.

4425.

442$.

4S2T.

4428.

4S24.

4430.

4431.

4432.

4433.

4434.

4534.

4S36

453T.

443B.

443$.

4440.

4441.

4442.

4443.

4544.

4445.

4541.

4547.

4SEE.

45E1.

4SS2.

45S5

4SSS_

4SET.

4SSa_

4SS9.

4SSO

4S61.

4562.

4SE3.

4564

4S$S

4S66.

4S67.

4S|4.

4ST1.

4572.

4$73.

4ST4.

4STS.

4ET6

4ST?.

4S?S.

4S?S.

4S|0.

45E1.

4582.

4543.

4S&4_

4S4S.

4S46.

4S&?.

4S41.

4549.

4SlO.

45$I,

4592

4492.

4414.

4SSS_

4SIS.

4SET

4S94

4SiS

48001

4801.

4802,

4603,

4104.

4lOS.

41OE.

4SOS.

4110

4111

4612

4413

4|14

4115

4111

461T

4111

461$

P:21PI|3 (-AJ2(J)*AJI{J})/2.O

PD31PI13 A2K(K)/2.0

PD32PI_3 A2K(K)/2.0

PD43PIt3 {-A2K(KPI|+AtK(KP1})/2.0

PO44PI|3 {'A2K(KPT|+AIK{KPI|}/2.0

POSEPll3 DX[I(Z)sAI_R(J,I]aS*('AJ2(J)÷AJtIJ])sXIY)P(J,I}/2 .0

POSIP113 (-AJ2(J)*AJI[J)|nX|y[p{J.]H;|/2.0_OX[I(]M1)SAIIR(J,|MI}

POT3Pll3 DX[|(|)aXTY|P(J.|)IS÷('AJ2{Ji'A_T|J))/2.0

POT&P113 DX[I(IH1)sX|Y|PiJ,]H_I*i-AJ2(J)*AJI(J)|/2.0

TOSG2"_
Tlt(GI (POlT,NOG2*PO2_PD4T_PO32ew2)+l)aeTO

T2,{Glm|pD29,PO?4+PDt4=PDS|*PO44s'2)_l)'uTO

T3tPO29wND?4P_|3*NO2|P113,PD?4÷PO|4ePDEEPl13_PDI4N|131POEE+2wPD44 #

• PDA4P1|3

R2KPPI13=ISG(|,J,KPI)*iGtIG2eT2wT3wS*G1eG2s[Gls(PO28=PDT3_PD13*

• PDS&+PO43se2)*1}='TOe(PO28=PDT3P113+PD21PIt3wPD?3+PDI3sPDSEP113+

• PDI3PII31POSE÷2=PO43mPO4]PI13|)_SG(|.J.K)w12_GleG2ePO32aPO32P113#

• TIfS42SGlmG2wPO311PD31PI131(Gls(PDtS#POSl_POl#PD4S÷PO31ws2)+l} *s

TOI÷GIIG2eSG[]MI,J.KP1)sT2-T3÷GI=G2JT21T3*2uGlmG2wSG(IM1,J,K)s

• PO32aPD32Pt13¢Tl+2sGI*G2#PD32#P932Nt13=T1)/4.0

DANPII3¢CrRsR2KPP113sS'TA33P

DAN u DANPt13

C Pl14

ELSEIF ICND{]|,J_.KK,ZPI,_.KP1)| THEN

PD13P114 DX[I(1)

PO2|P114 (*AJ2(J}_AJI[J))/2.0

PO31P1_4 A2K[K)/2.0

PO43PI_4 |'A2K(KP1)_AIK(KP1})/2.0

PDSIPII4 (-AJ2(J|_AJIIJ)IXX]Y|P(J,||/2.0_DX|Z[I)sAltR(J,|)

PO?3Pll4 DXI|([|#X;Y;P(J,|)_{'AJ2|J)*AJI{_|)/2.0

TO_G2"|

R2KPPl14,(GlxG2xSG(I,J.KP1)e(GIw(PD21ePOT3_PD13_PDSE_PO43::2)*l]I_

TO.[PO21_NO?3PI14*PO24P114=POT3_PDT3_POSIPI14+POT]PlI4#PDS4÷2 "

• PD43sPD43Pl14|*2:GluG2:SG(I,J,K]:PD31=PD31Pt14"(Glm(pD1|sPDil*PD1

• IPO4E_PD31=w2)÷ll:tTO)/4.O

DANP114=C;NeR2KPPt14:S#TA33P

OAN • OANPll4

C PTll

ELSE[F [CNO(Z],J_,KK,]M2,JN1,KP1}} THEN

PO30PI1| • &d2(J)/2.0

PD|OPI1E • A_2(J)_X_Y|P(J.IM2)/2.0

PD?SP|I$ • &J2(J)/2.0

TO•(GT_(PO30xPO_S+PO_EuPOiO_PO45_x2)_l|_s(G2"l)

TlIPD301PO?SPItI#PD30_llE_OTS÷POISINO$ONllE

N2KPPI1E•|GIlG2eSGi|_I,J,KPI|•TO'T_sS*GI=G2eTOeTI)/4.0

DANPttIuE|N-R2KPP1_|_S*TA33N

DAN • DANPll|

C
PII?ELSE|F (CND|_|,JJ,KK.|MI,JP1,KP_)) THEN

PD2EPI1T Ad2[_)/2.O

PD30PllT &J2[JI/2_O

POSEN11? AJ2(J|#X]Y|P|_._M1)/2.0

POIOP117 4J2[J|eX]y|P|J,]M2J/20

PO74P117 AQ2[J|/2.0

PD?SP117 AdZlJ|/2.0

TOIG2-1

Tla[Gls(PO2EwPDT4*PO14ePDEI*PD4SsI2)*l)a'TO

T2iPO21_PD?4P11?÷PO_EPIITsPOT4_PD14_POSIP117

T3iGI_G2"TI_T2

T4•[Gln{PO3OIPD?S_PDIS_PDEO*PD4E=_ZJ_J#_TO

TE•PD30ePO?SPlI?+PD30P11T_PDTE+PO1SsPDEOP_17

R2KPPlI?•(SG|ZMt.J,NP1)s[GluG2sTEeTSuS*T3)_GlsG2sSG[|,_,KPI)sTlsT2

• sS#GlwG2"T4_TS÷T3)/4.0

DANP11T•C|RaR2KPP11TsS=TA33P

DAN I DANP117

C Pll&

E_$E|F [¢ND[I_,JJ,KN,_,JPt,KP1)) THEN

PD21Pl18 AJ21J|/2.O

PD2SP114 _d2[d]/2.0

PDSIPllE AJ2[JJsX]Y[P(_,_)/2.0

PO$IPlll AJ2[J)#XIY|P(J.ZM_)/2.0

PO?3P114 AJ2[J]/2.0

PO?4PllE AJ2|JI/2.O

TO•G2-1

TtslGlx[PO2sipg?4+PO14uPOSl*PO44_2)*t]#aTO

T21PO21aPOT4PltI*PO21Nt14=ffD74*PO$4#PDEEP_l&

N2_PP11E•(SG(I._,KP1)SIGl#G2_TI_T2*S*GIsG2=(GI"(PO2EsPO?3*PO13*

• POS&*PO43a*2)÷lJ#*TOl(PO24*PD?3P114*PD21P118uPO?3*PO13_PDS|P118))

• ÷GI_G2_SG{[N_.J.KP1)_TI_T2*GlsG2=TI*T2)/4.0

DANP114#C|R=N2KNffIlI=S_TA33P

DAN i DANPTli

C PI19

ELSE|F (CND(_,JJ,KK,ZP1.JP_,KP1)| THEN

PD28NIl$ e AJ2(J)/2.0

POSIP119 z AJ2(J]_X|y|P{_,Z)/2.O

PO?3Plt$ • AJ2(J]/2.0

R2KPPltI•GlUG2_SG(I,J.KP_)#IGl#{PO2EwPOT3*ND13_NOSI_P043_=2]*I]_{

• G2.1}=[PO26_PD?3P11|_PD2|PII$IPO?3÷PO131PDEIPlll)/4.0

DANP11E•C|R_R2KPPll$_SsT_33P

_AN _ DANP114

C P136

ELSEIF [CND[_I,JJ°KK,I_2.J,KP2}) THEN

PO44P13| e A2KIKPII/2.0

TOI|Gls(PO30sPDTS+PDl$sPDIO+PO4S=_2}*I)#=IG2*l}

R2KP_I]E,(2_GI_G2_SG(IM1.J.KPIIsPD4S=PD4EPI3|_TOSS÷2=GllG2_PD4E•

• PO4SP1311TO)/4.O

DANPI36•C_NmR2KPPI31_SmTA33P

DAN = DANP_3I

C PI3T

E_SEIF ICND|II,JJ,KK.IM1,J,KP2]) THEN

P_44P137 • A2K(KPlJ/2.O

PD4EPI3T • A2K(KPI|/2.0

TO•G2-t

Tl•(Gt=(PD2SlPO?4_POI4sPOSE+PD44_I2|_t)#_TO

T2•2sGlIG21_D44=POIEP13?IT1

T31(GIwlPO30_POTS_OtSeNDSO+PD4S_'2)+;)_=TO

R2KPP13T_{SG{IMloJ.KP1)'I2_G1sGZwPO4EePO4EP137_T3_S_T2)_2BGlSG214G

• ([,J,KPI)xPD44_pD44P13?mT1wS+21GIxG2ePD4E_PD4SPI3T*T3+T2)/4•O

DANP13?_C_RwR2KPNI3T_SITA33P

DAN • DANP137

C P134

ELEE|F (CNDI||,JJ,KK,I,_,KP2)) THEN

PO43P13| • A2KCKP1]/2.0

PO44P13| • A2KCKPI|/2.0

TO•G2*_

T1•{Gte(PO2S_PO?4*PO14sPDSE_PD44_¢2)+I)_sTO

R2KPPI3Ea[SG(ZoJ,KP1)IC2_GI'G2=PD44"PO44PI]IuTlvS_2wG_G2_PD43#

• PD43PI31*|Gl_(PO21sPD?3+PDI3"PDEB+PD43xu2)+I|_#TOJ*2_GloG2_SG(|_I

• ,_,KP_JIPD441PD44P1341TI*21GtIG21PD441PD44PI341T1]/4.0

DAHP131sE|RIN2KPPI311SsTA33P

DAN | DANPt34

¢ P134

E_SE|F {CND(][,_,KK,[P1,J,KP2}| THEN

PO43P13E ¢ A2K(KPI}/2.0

R2KPP13|sGIIG2_SG[|,J,KPI)IPO43aPO43P121_(G_(PD2E_PDT]_PO13wPOEE+

• PD43#s2|_f|=a(G2*l|/2.0

OAHP131•CiRsR2KPP13S_SuTA33P

OAN ' OANP13E

{ P142

E_SEIF |¢NDI|[,_,KK,ITE,J,K_OW-2)) THEN

PO31Pl12 • *(CCEaA2KIK)=S]

ffO32PI12 • -{CC|aA2KiK)sS)

C-t_'

_ ; _ _ _ _r___



4120.

4121,

4122.

4123.

4124,

412S.

4l|l

4i27.

4121,

4121.

4130,

4131,

4132,

4133.

4134

4|35

4131

4137

4131

4125

444O

444!

4442

4143

4t44

4545 •

4141 •

4147,

4141,

4141.

4450 .

41St,

4152 .

4413 •

44S4,

44SS.

4111.

4|57.

4111.

4112,

4113+

4144,

4411

4111

4157

4114

45|t

4170

4171

4172

4172

4174

4571

4171•

4177,

4171.

417S.

4110.

4411+

4142,

4|J4

4147+

4111,

4441+

4410+

4411,

4412.

41e3.

4114.

4115.

4111.

4117+

4114.

4|||

4?OO

4701

4?O2

4?O3

4701

4?0S

47O8

4707

4?O4

470t

4710

4711

4712

4712

4714

471S

4711

4717+

4711.

47_$+

4?2O,

4721+

4722.

4723.

4724.

4725.

4721,

4727+

4721.

472$.

4?30.

4721,

4732_

4?33+

4731.

4731.

4731.

4?37

4721

4731

4?4O

474_

4?42

4743

4?44

474$

4741

4747

4741

4741

4710

47$1

40334_|2 + "[CCIBA2K|K)sS_

P343411: • "ICC$'A2KIKP1)s$)

P3414132 • -(CCInA2K_KP_|m$)

P34S4113 a "(CCIsA2K(KPI|+SJ

T0|¢2-1

TI_(GI"[POl?mPDI2*_D21PD4?_PD32-J2)÷I).w?O

T2:2_GlsG21_O33-PO32PlI2tT1

T3s|GlI(PDIitPD$3+PO3=PO44÷PO33+a2|+l)..T¢

744|GIm|PD2$_PD?4÷PDI4JPOSg+PD44mt31_I}..?O

?$121GllG21PD441P044Pl12.?4

?I*IGI"(PD30_PD?S+POISIPDSO*PO4SIm21+tJ.I?O

R2_ll2_(SGLIml.J.KP;)'I21GI"G$'PO4S'POISPII2"T$.S+TS}+SCI]°J°KWl

• )'(21Gl"G3"PD44"PD44Pla$-T4uS÷$wGlIG3JP943sPD43PlI21(Gls(P024=

• PD?3+PD_3uPDS4+PD431m2)+I)-sTO)÷SGI[MI,J°KJII21GImG3=PO33m

• P033PI&2.T3aS_T2]_SGI]°J.K_I(2mGtmG2aPD32mPD32_1421?IIS_2sGIsG21

• P0314_031PI|2.1Gl-_Ot|+PDII+PDl.PD43+PD31JR2)+I}..TO)_2sG1.G2_

• PDISsPD4$P112_TI_TS+21GTwG2.PO33m_033PI42.73+_2]/4.O
CI_P_$2.CC$-$

OA_PI|2sCIR+_2KP_ll$1S_TA33P+C[_I2_2KPwS.T433_

DAN • 34_4142

C 4183

ELSE_F.(C_O_|I,J_,KK,_?E+J,KLOW*_|) ?HE_

_0314113 "IC_$'42K(K_I

P3324113 °[C_$.A2K(K|)

P033_143 °|CC$'A3K|K|)

_343P143 "(CC$-A3K(K_I)}

P3444143 "ICC$-A3K(K_I)|

P0434113 "CCC$+42K(KP_|)

TOIG2-1

Tls(GIwlPO|?sPD62+PD2_PDI?_PD33_12|_I|_.?O

T3z$_G_IG3+PO32_PO33P_I31T1

T3s(GI.(PDlIIPDS3+PD3._D4$+PD33mJ2}+I|*ITO

?4t|GIm(PO2$sPDTI+_D14sPDSS_PO44=s2)+l)_*TO

?SI21GllG21P0441_D44PI|3_74

?ialGI.|_D30=PO?S_PDtS-POIO*PD4SJm$)_I)wg¥O

R2KPPll3_|SGIIM1,J°KP1)m|21GI"G2+PO4S+PO4SPtI3-T|.S+TS)_SG|I.J,Kp_

• |t(3_11G21PO44_PO44PII3_T4_S÷2_GItG2_PO43wPD4_l13.(G_I|PD24.

• PO?3+PO_3wPDI&_PD43t+2)+I|_ITO)+SG(I_l,J.K_u12.Gl.G2_PD33+

P033PtI31?31S+T2)+S¢|I.J,KJI{2+Gl_G2.PD32=_O32PI43+Tl_S+$1Gl.G2.

• PD31mPO31P_|31[Gt'{PDI$-POII*PDluPO43*pD3_..2)+l)_ITO)÷2w_lIG2.

• PD4SIPOISPtI3_T|÷TS÷3.G_mG$1P033_PD33P143173+?2|/4+O
¢IRPtl3_CCS

OA_PI$31CZRm_2KPPII3=SSTA33P+C_APtI31R$K_IS.TA33_

D_ • DAMPt43

C 4144

ELSEIF {CND_I,JJ,KK,_TE.J,KLOW)) THEN

P33_414_ °ICC4_A2KIK)IS)

PD324144 "[C_4aA2K{K}IS)

P033P_14 "ICC4"A$K(_)_S_

P0434_14 "|CC4"42_(K_1|+5)

P3444114 "|CC4143K(KP1)=S}

P04$4114 "(CC4"43K|K_l|_S)

T0"_2"1

?l:|GlI[POI?'PDI2_PO2"PD4?+PD32+t2|+IJ..?O

72_2"Gl_G2"PO321PO32PtI4"T1

T3=(G111PD_I'PD|3_PO3sPD44*PD33.s$]÷1)s+TO

?41[GI"(_D2$tPD?4+PDI4-POS$÷PD44_=2)+I)_TO

?$12"GVlG2wPD441PD44PlI41T4

?$_I_I"{PD30_P9?$*PDISmPD$O+PD4Sm_2|+I|IITO

R2KPP144_|SGIIMl.J.KP1)It2.GImG3_PD4$IPO4$PtI4mT|IS_TS)+SG[I,_.KP1

• }_I21GlwG3_PD44m_O44P_II_T4=S_2"G_sG2s_O43.PD43_l14+(Gfj(pD2_

• PD?3+PDI]=PDS4÷PO43_2]÷llImTO)+SG_Z_l.J,K_=|21GlmG21P0331

• P033PII4_T3mS+T3|+SGtI.J,K|I|2_Gl_G21PD32=PO3341141T_IS*2BGI_G2_

• P031_PO31PI|4t|GlIIPDlI.pDSt*pOf+pO43*PD3t_I2|+l}I=?O)+2+Gl.G2R

P04$+PD4SPl|4JT|*TS÷21G_IG2RPO33_O33PlI4173÷T2)/4. 0
C|RPI$_ICC4+$

DAN_II41CIR'R2KPPlI41$iTA33P+CI_Pt14.R2KPIS.TA33P

DAN I D_NPII4

C 414S

E_StlF [_NO{ZI,_J.KK.17E+J.KUP_] THEN

_03t_14$ "(CCI'42KIK))

PO32P14$ "(CCl"42KIK)I

_033414$ "ICCI"A2KIK)]

P043_14$ "fC¢I"A3K|KPI_)

P344411S "I_Cl"A$K|KPl|)
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T3_|G_=|_Ol|tPOI3_O3mPOI$*PD33t12]+_}I_TO

T4:(GlIIPO$I'PD?4+POt41POSS+P0441.2)+l)II¥O

?SI21_IIG$_O44_PO44PlISIT4
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OXZ_[]]-|PS3-S*PS4]*OX]NF/XZX[P(J_I.I]

OXIZ[IMI]I(PS2,S+P_3|*OX_F/X[X]P(JPI,ZMI|

DXlZ]_M2)I|PStlS_S2)*O_[N_/X_X_P_JPloZN2)
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• JMI,I)_(X[Y|P{JHI.I}_OXINP'S/X[XZP{aM1.E)÷(AJ2(JN1)_(PII÷PII*PI4.
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TO'X;YXiJ,Z)

TI|CC3sP13&
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DOPLXDS2DZ[TA(KL0W)a(DOZXLXDS'I?Os|TT+Ti)*(TO=_2_TI=s2]JTS_T&I

OXINFJ*00ZYLXOS-{T?÷TI*TOa?S_}

AN2XDSaDDPLX0Ss_IKUsTA33P

ENDIF

IF |K.EO.KUP.AND.].GT._TE.AND.J.LE.JTPMIJ THEN

P

P3S

P37

P31

P3I

PSi

PS?

PSi

PSI

PI1

PI2

PI3

PSi

PSi

PIT

PI&

PI|

Pll

PI2

PI3

Pi4

P8|

P17

Pil

Pi$

PI1

PS2

PI3

PS4

ff111

P1_2

P11_

P114

Pl12

Pl13

Pl14

PIIS

PIIS

P1|7

PC

PC2

PC3

PC7

PCi

PCD

PCll

P(J.KM2.IM2)

PIa. KM2.IM1}

PIJ,KM2.[)

P(J,KM2.ZP1}

PIJNI,KMIo|M2)

P(JMloKNI,ZMI}

P(JMI+KMI,|}

P{JMi,KMI,]PI}

PIJ.KM_.IM2)

P{_+KMI.ZM1)

P[J.KM1.]}

PIJ,KMt,IP1)

P|JP! KMI,ZM2)

P[JPI KMI,]M1)

P(JPI KMI,|)

P(JP! KMI.[PI)

P(JMI K,|M2)

PIJM1 K.IMt)

PiJNI K.|}

P{JN1 K.IPI|

P(J,K,IM2)

P(J._,IMI)

p(J,K,I]

P{J,K,IPI|

P(JP1,K,IM2]

P{JPI,K.IMI}

PtJP1,K,I)

P{JP1.K.IPt)

PIJ,KPI,IH2}

P[J.KPI.|M1)

P[J,KP1.]]

PIJ.KPI,IP1)

P|J,K_OW'2.ITE)

PIJ.KLOW*I,[TE)

PIJ,KLOW,|TE}

PIJ,KUP.;TI)

P(J,KUP*I._TE)

P{J,KUP*2,tTE)

OX]|(|)I|PiI'S*PII)*OXIN_/X|X[){_.I)

DX||(IHI}'(PIT=S*_IS]*OX|NF/X]XI_{J.|M1)

OX]Z{IM2)=[PI$'S*PS?)*OXXNF/XlXZP|_.IN2}

0X_Z(Z)=|_$3"S+_$4)_OX[NF/X;Xl_|J._]

DXZZ{ZMI]'(Pi2"S_PI3}*OX]NF/X]XZP(J..ZM1)

0XZZ|IM2)I[P|I"S*P62)_OXINF/XlX_P(J._M2)

' X]V_PI_.Z)=OXZN_'S/XZXZP(J.II*[AJ2|J}'[P|_*Pl3"_8$*Pii)_AJ

|J)'(PII*PiI'Pi4-PI3||/2.O

PC1? ' XXYIP|J.IMt]'OXXN_=S/XlXZP(J.ZM1)*(AJ21J|'(PI2_PS2"PI|-_I?

*A_I{J|I(_i|_I?'PI3"PI2)}/2.O

PC18 ' XZYIP(_.[M2)=OX|NF_S/X]X_(J°|M2)*[AJ21J)_(P|2*P$1°P&7*PI$

*AJI(J)=I_|7*_II°Pa2-Pal})/2.O

PC22 , XZYZP{J.[|_OX]NF_S/XZXZP(J.]|_[&JZ|J}m|PII*PlI-Pi4*Pl3}_A_

(_)s{P|4*_S3-PSS-PSi)}/2.O

• C23 , XZYIP|J.[_I)_OXZNF-S/X[XIP(J.IM1}*(AJ2(J]I(_II*_|?-_I3-P|2

÷AJI(J}-(Pi3_PI2-PSI-PS?_)/2.O

P¢2_ • XIYZ_(J.IN2_=OX[NFtS/XZX]_[J.[M2)*(AJ2|J],[PI?_pIIop$2-Pit

_JI(J)=(P$2*P|I-_S?-PES}|/2.O

PC3! _ -(A1K|K).{CC2=P18SsS_CC_IPI|_S*C=$=PI$2sS_C¢3sP$1?_CC1s

• PISS÷¢CS=P|I3}]*OZ[NF*(A_K{K),{PII*PII-_I4-Pi3]*A2KIK)m(-_iS-_Ii_

• PII4_P_13}]/2.O

PC32 : -IA1K|K|s(CC2,P_I|sS_CC4-PII_IS*C_IIPII2tS_¢¢3-PtI?_C_I-

• PlaS_CCS=Pl&3|)_OZ]N_*(AI_{K}I(PIi*P|7-Pi3-PI2)_A2K(K_¢(-P&I-PI?+

• P_13_112})/2.O

PC3_ -(AIK(K)I(CC2sP11|mS*CC4_Pli41S*C_I_P_82sS_CC3sPI&?_C_l-

• PllS*CCSIPl&3))_OZ_NF*{AtK(K]_(P$7_Pi$-Pi2-_S1)÷A2K{K|m{-PI?-PSI*

P112_111]]/2.O

PC3? -(AIK{KM1}-(CC2-PI|$,S_CC_Pl|_=S*¢C_Pli2=S*CC3_Pll7*¢CIs

• PIIS÷CCSIPl&31)_OZ]H_*(A2K|KM1)-(_il*PlI-Pt_*P|3]*A1KIKMI|=(PI4÷

• P|3-P31-_3_))/2.O

PC31 -(AtK(K_l}I(CC21PISisS*CC_=PI$_tS_CCI*Pt12_S÷CC3=PII?_CCIJ

• PIIS_¢CSIP1831)÷OZIHF*(A2K(KM1)_|_I$*Pi?-PI3-PS2)_Al_(KM_)s(P13_

, P|2-_31-P37}_/2.O

PC31 *{A1K(KM1)m(¢C2sP_I|BS*CC4,_tI_S*¢_IsPIi2_S*¢C3tPII?_C_I-

• PIlS*CCS=DI&31)_OZI_F*(A2K(KMI),(PI?_P|I°PS2*PII)*A1KIKMII=(P|2_

• PSl*P3?°P31})/2.O

PC41 AII_(J.]}'IDXl](I)=fP_I=S+P|I)_OXZ_F/X[X_P{J.Z})*XlVI_IJ.]}

=(X[Y_P{_.Z)=OXIN_S/XZX_P{_.Z)*{AJ2(J]-[PI_*PI3-P|S-PII|*A_I(J),

• IP_S_PSi-_4°PI3)]/2.O|

P¢47 AlIR(_.]M1),(_X_Z(IM_I-|Pa?=S*PI_)_OXZNF/XlX]P[J.IM1))_

• X_YI_I_._M_)-(XIY]P(J.]MI)_OXI_IS/X_X_P|J.IM1)_(AJ2[J)s{Pl3_P_2-

• PSi-Pi?)*AJI(J)=(P_*_iT-_i3-P$2))/2.O)

PC41 All_[J.]M21-(DX][(]M2)=(PI$_S*P|?)*OXINF/XZXZP|Jo_M2))_

XZYIPIJ.[M2)-{XlY]P{J.ZM2)sO_ZNP¢S/X_X_P(J.|M2)_|AJ2|J},(PS2_PI1-

• PI?oPI|}*A_I(J|-(PS?_PII-P$2-_I1)]/2.O}

PCS2 _I_(J._|-(DXIZ( ]s(_|3,S_WI_)*OX[NF/XIX]P[_.[|)_K[VZP{JoX)

m[XZYIP|_.I]=OXINF-S/X[XZPlJ.II*(AJ2|_)m(PS|÷PI_-_I4-_|3)_&JI(_}_

• (P$_PS3-PSI-PSl}|/2.O)

PCS3 AIl_{J.|M1)S|0X! {ZMIIIIPS2,S*P|3)÷QX[NF/X[XZp(J._M1))+

• XIYXP(J.]MII'(XZYIP{_.[MI)'OX[NF_S/XlX_P(J.IMI|_[AJ2(J)t|P|$_PST-

• P$3"P|2|_AJ_(_)'(Pi3_PI2"PSl-PS?))/2.O}

PCS_ AlI_(J.ZM2)s10X_ |IM2)_|P$1=S_PI2)*OXlNF/XlXZP(J.]M2))*

• X[YZP{J.IM211(X_YZP(J. IM2)=OX[NF*S/XIX_P{J . IM2|_[AJ2(J)_(P$? • Pll "

• PI2-Pil)*AJI{_|t(P|2*P|I-PST-PSI)]/2.O}

• C81 X_YI_(J.I)'(0X[! I)=(_IlsS*_I$)*OX_F/X_X_P(J._})_X_YIP{J.!

• )sOX_NF'S/XZX[P(_.I)_IAJ2{J),(PI4*PS3-P|I-PII)_AJI{J}s(PSS*_II-

• P$4°P|3)I/2.O

PCi2 X_YIP(_.]MI)'(DX Z[IM1)'|PI?_S*PlI)*OXINF/XlXIP(J.Z_I))_

• X]Y_P(J._M1}_OXXNP'S/XlX[P{J._I|*(AJ21J}=(Pl3_PI2°PII-PS?)*AJI(J

• }=(P|I*_$?'P_3"P82])/2.O

PC$3 XIY|_|_._M2|'(DX Z(_M2)s(PI$'S*PI?)÷OXlNF/XZXIP(J°[M2)}_

• X1Y[P(J.]M2)_O_ZN_'S/_ X[_{_.]M21÷(AJ2(J)I|_S2+PII-PIT*PII)*A_I(J

)_(PS?_il'Pa2"PII|)/2.O

PC|7 XlY[P(J.Z)m(DX]Z{_)8(PI3=S*_I_}*OXI_F/XlXIP{J°I|]*XIyXP(J.]

• )'OXINF'$/X[XIP(J.])_|_J2{J}'(PII_e||*PI4-PI3)_AJI|J)=(PI4_PI3-

• PSS'PSlI}/2.O

P¢$8 XlYIP[_.IMII'IOXI[{]MII'[PI2,S÷Pl3)_OXZNF/X_XZPIJ.IM1))_

• XlY]P(JolM1)=OX[NF'S/XZXI_(_.I_I)*(A_2{J)=|_II_P$?-PI3-PI2]*AJI_J

• ),(P$3_P|2-PSi-PS?})/2.0

PC|$ XlY]PIJ.IM2}a{0X]]{ZM2)s|PlI,S_Pi2|÷OX[N_/XI_Xp(J._M2))*

• X_YIP(J°I_2)=OX[N_'S/XZXlP{J.]_2)+(AJ2{J)_(P$?_Si*Pl2-PI1)÷AJI(_

)=IP$2*P|I*PS?°_Si)]/2.O

R2KW.C]_

TO,IGlI(PC17mPCS2÷PC21PC_?_PC321_21*I),_2

T1,(Gl=(P£11=PC|3_P¢3sPC4_PC33-12|_I),J_2

T2.(_l,(PCS3"_CI_PC23tPCII÷PC3|-=2_*I)s,G2

OF p_ . .... -.;
c_UtL;_y
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C

C XDI

C XO2

T:=IGl"IPCSI#PCl+PC24sPCII*PC2I*s2|+lI,=G2

R2KWt|SC(IMI,J.KMI)=IT3mS+T2)+$G|],J.KMI),(T2=S*(Cl=|PCS21PC?+PC22

• =PC$?$PC37==2|*I)==G2}*SG(INt,#,K)*(Tl=S+TO|+SG|IoJ,K)=|TO=S*|GI,

(PCt|=_CIt+PCI=PC11+PC31"=2}+1)_IG2)+T2*T2*Tl+TOI/i.O

CIR'CIRCIJ)

DANOFI3

PCIXDI OXlNFXO1/X|XIPIJ.|}

PC2XDI OXI_FXOt/XtXlPIJ,IM1)

PC2KDt OXlNFXD1/XlXZPtJ.|M2)

PC?XD1 OXlNFXO1/X[X|P{J.I]

PCSXD1 OXlH_XD1/XlX[P(J,IM1)

PCIX01 OKINFXO1/XIX[P(J.IH2)

PCllX01 XlYIP(J.I|=OXlMPXDI"S/XlXlP(_,I)

PCI?XD1 XIYIP{J.IMI)sOX[NFXOI=S/XIXIP(_.]MI)

PCISXDI XIYZP(J.IM2)=OXlNFXOI=I/XI_IP(J.ZN2)

PC22XD! X]YIP(J,I)=OXXNFXDI=S/XlX]P|J._I

PC23XO! X_Y[PlJ,I_I)=OXINFXOI=S/XlXIP|J°IMI}

PC26XD! XIY[P[J.IM2)=OXlNFXD_=S/XZXZP{JolM2}

PC31X01 OZI_FXDI

PC32X01 OZI_FXDI

P¢33XD1 OZlNFXDI

PC3TX01 O2[NFXDI

PC3IX01 O21NFX01

PC3IXD1 OZlNFX01

PCTIXDI XtYIP(J,I)'=2=OXINFXDI=S/XIX!

XlXlP[J,[)

PCITX01 XlY]P(U,IMI)==2*OXZNFXDI=S/XZ

OXINFXO1/XlX|P(J.ZM1)

PCIIXD_ XIYIP{J,[M2)==2=QXlNFXDI=S/X!

OXIN_XDI/XlXlP(Q.[N2)

PCS2XD1 XlY_P(J,II==2=OXINFXDlWS/XlX!

XtXlPCJ.I)

PCS3XDI XlYIP(J,IMt)==2"OXlNFXOI=5]X[

OX]NFXD_/XlXlPlJ.]ml)

P|J,Z)*AIIR[J,I)*OXINFX01/

X|P|Q.|MII*AllR(J,IM1)m

X_P(J,IM2)+AllR(J,IM22"

P(J°II+A11$|J.I)=OXINFXDI/

X_P|J.IM1)*AItR|J,IM1),

PCSIXD1 XIYIP[J.|M2]Is2-OXINFXOIIS/XlXIP[J._2)*AllR(J.|M2}m

OX|NFXOI]XIXIP|_.|M2}

PCIlXD1 XlYIP(J.Z)=OXlNFXDI=S/XlXlP(J.I)*XIYIPCJ.I]=OX|NFM01/

XIX[P(J.I)

P¢I2XDI XtY1P(J.IM1)=OXINFXOI=S/XlX_P(J.IN1)*X]YIP(J.IMI|=

OXlNFXD1/_IXlP(J.IM1)

PCI3XD1 X[YIP(J.rM2)=OXZNFXDI+S/XlX_PiJ.IM21*X_¥1_(_.IM2)=

OX_XO /XlXlP(J._M2)

PCITX01 XlYI_|J.II=OXlNFXO_'S/X)X_P(_.I|_XlY[P|J.I)=OXlMFXD1/

XlX]PIJ+ |

PC$SXDt XIYIP(J.[MI|=OXlMFXOI=S/XlXlP(J.Z_I)+XlY]P[J°IMI)=

OXINFXD1/XlXlP(J.IMI|

_CSIXDI = XZYZ_(J.[M2I=oXrNFXOI=S/XIX)P(_.IM2)+XZYIPIJ.IM2)=

OX]NFXO1/XlXlP(J.IM21

TO=G2"1

Tl=(Gl=|PCl?=PCI2+PC2=_C47+PC22+=21+I),ITO

T21PCI?I_CI2XOI*PCI?XDllPCI2_PC2=PC1?XDl+PC2XD11PCIT+2=PC32=

PC32X01

T31GI=G21TI*T2

T4"(Gl=IPCl$=_CI3+PC$=_C1$+PC33==2)+l)==TO

TSlP_l$1_CI$XOt+PCISXDtlP£|3+PC$=PC1$XDI*PC3XOl=_C1$+2=PC331

P¢33XD1

TI=IGl=(PCS3=_l+P_Z3=PCI$+PC31==2)+l|==TO

T?'PCS$=PC&XDl÷PCS2XOI=PCI*PC23=PCISXOI+PC23X01 PCII+2 PC2$= • •

PC3$XDt

T$1GIIG2=TIIT_

TI=IGI={PC$4*PCS+P=24=PC||_PC2$=s2)+I)=sTO

TIOIPCS1*P_IXOI*PCSIXDI=PCS+PC24=PCIIXDl*PC24XDl=PCI$+21_C3I=

PC$IXOI

R2KW_DI=(SG(IMI.J.KMlJ=|GIIG2"TI=TIO=S*TI)+SGI1.J.KM1}={GI=C2=TI=

TT=S+Cl=G2=(Gl=iPCS2_PCT+P=22=_Ci?*_C2?==2)*t)==TO=(PCS2=_C?XDI*

PCS2XDl=PCT+PC22=PCI?XDl+PC22XDl=P¢I_+2=PC2?=P¢2?XDI|)÷$GIIM1.J.K

)=(GI*G2=T1=TS=S+T$)+SGII.J°K)=(GI=G2=Tt=T2=S*G_=G2=(GI=(_CII=

PCIl+PCII_C4|+PC31112)+I)=ITO=(PCllIPCS1XO1+_C_IXDt=PCIl_PCll

PC11XOl+PClXOtlPC&I+2=PC21=P¢31XO1)J$GI*G2=TI=TIO+T&+G1aG2=T4_TS+

T32/4•0

AN3XD1*CIR=R2KWXD1=TA33M

PC1XD2 OXIN_XO2/X[XlP(J.IJ

PC2XD2 O_[NFXO2/XI_IP(J.IM_)

PC$X02 OXlN_XO2/XlX[P(J.IM2)

PC?X02 OXlMFXD2/XlX[P(J.])

PC&XO2 OXlNFXO2/XlXrP(J._Nll

PCIX02 OXlNFXO2/X|XIP|J.IM2)

PCIIXD2 XIYlP|J.I)=OXZNFXD2=S/XlXlP(J.t)

PC17XD2 XXY[P(J.IMI)=QX]NFXD2=S/XlXlP|J°IM1)

PCIIXD2 XZY_[_._M2}=OX]N_XD2=S/X_XlP(J+IM2)

PC22XD2 XtYIP[J+_)sOXlMFXO2=S/X[X[P[J.1)

PC23X02 XlYIP(J.ZMI)=OXlNFXD2=S/XtXI_(J.IM1]

PC24XD2 X_YIP(J.IM2)IOX_N_XD2=S/X[XlP{J.]N2}

PC31XD2 OZlNFX02

PC32X02 OZINFXD2

PC33X02 OZIN_X02

PC2TXD2 OZ)N_XD2

PC$IXD2 OZ_NFXD2

PC2IX02 OZ_N_XD2

_C41X02 XlYlP(_.I)='2*OXlN_XO2"S/XlXlPIJ.I)*AII_|J.I)*OX_NFXD2/

X_X]PlJ I)

PC47X02 XlYI_(_.IM1)==2=OX[NFXO2=S/XlX[_(j.I_I)+AltR(JoZMI|=

OX[NFXO2/XI_IP|J.IMI)

PC4IXD2 XlYIP(_.IM2|=_2=OXlNFXD2_$/XlXIP(J.[M2)*AlIRIJ°IH2)=

OX]MFXO2/XlXI_IJ.IM2)

PCS2XD2 XlY[PI_.Z|='2"OXt_FXD2=S/XlXlP(J.])+&IIR[J.I|*OX]NFX02/

X[XI_IJ,I)

PCI2XD2 XIYIP|J.|NI)_*2_OX|NFXD2_S/XZX|P(J,I_I]_A11R{_,|M121

OX;NFKO2/XZX_P(J,|_I)

PCS&X02 X_Y;P(J,|M2)_m2,OXIMFXD2_S/X|X_P(J,|M2)+A11_(J,|M22_

OXINFXD2/X[XIP{J°|M2)

PC|IX02 X[Y|P|J,I)_OX|N_XO2_S/M|X]p{J._|_XZy_p(j,Z)eOXZNFXD3 /

XIXl_(Jo[)

PCI2XD2 XIYIP(J.IMI)_OX[NFXO2wS/x|x_p{J, IM1)+X_y_p{J.|M1)m

OXINFXD2/XIXZP(J.tM_)

PCS2XO2 XIYIP(J.[_2I+ox|NFXD2_S/X_X|PIJ.I_2)*X[yIp(J.I_2)_

OX[NFXD2/X]XlP(J.[M2|

PCSTX02 X|YtpIJ.ZJaOX|NFXO2wS/X_X|p(_,_)*XZYZpIj,[)sOX|NFXO2 /

X[X|P{J._|

P¢IIXO2 X|Y[P(J,IN1)sOX|NFXD2_S/X|X_p(J+|NI)*X_y[p(j,ZMI|s

OXINFXD2/X|X|P[j,|Nf)

PCIIXD2 X_Y_P|J.|M2JaOX_NFXD2wS/X[X[p(J.|H2|*X|y_p(j.|M2},

QX|NFXO2/XZX_PIJ.|N2)

TOIG2ol

TII{GI#(P¢I?wPCI2+PC21P_&?+PC32112)+l|IITO

T2_PC_?zPCIZXD2+PCl?XO2-PCE2_PC2mPCITXO2+PC2XO21PC4?_2wP¢22_

• PC32X02

T3*GI=G2*TlsT2

T1#IGl_{P¢11sPCI2_PC21PC1$+PC$'3=w2)+I}_=TO

TS'PClI_PCI3XD2_PCtIXD2_PCI$_PC3_PCIIKD2_PC$XO2IP_II÷2_PC23_

• PC33XD2

TI_IG_|PCI3_PCI_PC23IPCE$+PC$III2)*_)m_TO

T?.PCS3#PClXO2+PCI2XO2_PCI+PC23IPCIIXO2+PC23_D2sPC$a_2_pc$4_

• PC31XD2

TI_GI_G$*TIeT?

TlI{Gt_(PCS&IPCI_PC24=PCII_P=2I_2)_I)wITO

T1O_PCS4IpCIXO2_PCStXD2IPCI_P_24_CSIXO2+P_24XO2sPCSI_2_P¢311

• PC3SXD2

R2KWXD2wISG(IMT,U,K_I)I(GI_G2sTI_TIOIS+TI)*SG([,J,KM1)_(GI_G2_TI_
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1410.

141_.
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1415
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::,,
lS.

$42O.

4421.
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e423.

• S_24

|_25

142G
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1429

S4]O.

S431.
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1437.
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$43S_

1440.

1&42
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1444
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1647.

1446.

1445.

|4S0.

|4St.

14S2.
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$4S4.

14SS.

|4S$.

1457.

$4S&.

14SI.

1410.

$4SI

1412

1413

S61S

|4|6

$457

T?mS*GlmG21[GlsIPCS2_pc?_PC22wPC$_PC3?,*2)_I)isTO=(PCS21PC?X02_

PCS2XD21PC?÷PC221PCS?X02_PC22X021PCST*21P_3?aPC3?XD2J|_SGI]Ml.J.K

|I(GIIG21T4aTSBS*T3|4SG{|.J.K)S[GlsG2JT_=T21S_GlsG21(GI"|PCll I

pC|I*AClwPC45_PC311s2)*l}=I_O*fPCl|_C$1XD2_PCIIX02=AC$1_P¢lJ

pC4SXO2+pClX02,PC4|_2mPC31*_C31XD2))_Gl_G2wT|IT10*T|*GImG21T&ITS*

T])/4.O

AN3XD21C]RIR2KWXD2aTA33N

END_F

IF [K.EQ.KLOW.AND.J.GT.ITE.AND.J.LE.JTPH1] THEN

P

PSI

PS2

PS3

PS4

PSt

P82

P&3

P84

P&S

P&?

P|i

PII

PSt

PS2

P$3

PS4

PIO|

PTO_

PIO|

PlOg

P112

P113

P_14

Pllt

P_I_

P¥1i

P119

P13S

P137

P_34

PI3S

Ptl2

PI&3

PIi4

PI&S

PllS

PI&?

PO

P[J,K_I.IH2)

PIJ.KMIoXMI)

P(J,KHI,I)

P(J.KM1,XPI)

P[JM_,K,_M2)

P[JMI,K,_MI)

PIJM1.K.X)

P(JMI,K,]PI)

P{J.K,ZM2]

PIJ,K,IM1)

P|J,K,|]

P{J.K,_P1}

P[JP1,K,ZM2_

P[JP1,K.[MI)

P[JP1,K,||

P(JPI,K.[P1)

P(JM1,KPI,_N1)

P(JM1,KPI,_]

P(JM1.KP|,_P1)

P(J,KPI._M2)

P(_,KP1.;MI)

P(J,KPI,])

P(_,KPl,IPI)

PIJP1,KPI.Z_2)

P(JP1,KPI_ZM1)

P(JP1,KPIo|I

P(JPI,KPI,|P1)

PIJ,KP2,IM2I

P(_,KP2,|M1)

P[J,KP2,|)

P{J,KP2.]P1}

P(J,KLOW'2,|TE)

P{J,KL0W'I.;TE)

P(J,KLOW,|TE)

P(J,KUP,]TEI

P(J.KUP*I,IT_)

P(J,KUP*2,|TE)

POl _ DX_I(|}=IP|I_$*PI|)+OX|NF/_IXIP{J,[]

P02 _ 0XZI(IMI|s(PI?mS÷PI_]*OX_NF/XZX[PlJo]M1)

P03 = OX_I(ZM2)=(PI|,S*_aT|_OX]_/X[X]PtJ,IM2|

P013 _ 0XlX(])I(Pll31S*Pll4)*OXlNF/XlXZP(J.I|

P014 • DX[Z|_Mt|=IPlt2tS_P113|*OX]NF/XZXIP(J,]M1}

P01S I 0XlX(IM2)_|Pllt_S_Pll2]+OX]NF/XlX_P(J,_N2}

P011 ' X_Y]p(J.I|_QXZNF_S/XZX]P{J°I)_|AJ2[J|m|Pl4_Pl3-PaI-P&_)*AJI

(J|-(PI_*PSS-Pe4-P|3)]/2.O

P01? z Xly]p(J.]MII=¢XlNFIS/XlX_P(J.[M1)*(AJ2|J)I(P|3_P$2°A&4.PI?)

*A_1(_}J(PSI*Pt_-p13op821)/2.O

PDli • XZY]P(J,)N2|_OX]NFIS/XlX|P(_,_M2)*[AJ2(J)I|PI2 ÷plI°pI?°PI$ )

+AJI(J|a(PI?*P&S-_|2-PII|)/2.O

P02a i XZyIp(_.])mQXlNF_S/XZX_P[J°])*(A_2(J)I(PllI*Plle-PI14"PIt3)

*AJI(JIJ[Pll4*Plt3-P_OS-PIOI]]/2.O

P021 • XZy]P(J,]M1]IQX]NF-S/X]XZP(_,]M1)*(AJ2(J)I(PI18*PlI?-P_13-

Alt2)*AJI(J]=|Pll3_PII2-P104-PlO?))/2.O

_030 i X_yzP(_°ZM2110X]NFIS/X_XlP(J,ZM2)*|AJ2(J)I(PI17*PIISop112-

Plll]_AJl(J]_|Plt2*P111-PIO?.P10S)}/2.0

P03_ I o[A2K|K]I(C_2=Al&41$_CC4_PI&4=S*C_IIPt12gS*C_3_P187*CCll
o .Pl|S_C¢S=PI83:)_OZZNF_(AIK(K]= Pa$*P84-_I4-PI3|÷A2K(K}m[ PS| P18

PII4_P113))/20

P032 °[A2K(KI=[CC21P181=S*CC&JPl&41S_CCSmPII2_S_C_3mP187_CC1 =

• PI|S÷CCS#P183 |_OZ]NF_(AIK|K]s Pl4_&?'P$3-P$2)_&2K(K|s[°P&8-Pi?*

• PIt3_PI12))/2.O

PD33 "[A2K(K)S(CC2g_l&41S_4_P144_S_C_SmPl|2"S*C_3_P187*CCl=

• PI|S_CCS=P_&3 )*OZZNF*(AIK[K]s P_?*P&I-Pl2-P$1)_A2K(K|_[°P$_-Pil +

• P_I2_PlI1))/2.O

PD43 -[A2K(KP1)I(CC2#PlI$_S*CC4_PII_=S*CCi=Pli2mS*CC3_PI&?_CClw

• P18S_¢CS=_la3 |_QZZNF÷(AIK(KP )=(-P_|-P|&*PlI4÷Pl13)*&2K|KPI)I[

• P13_P135-PlI4-P113))/2.O

P044 °[A2K|KP1)=(CC2sPI|S=S*CC4=P184_S*CCImPl12_S_CC3_PI&7_C_l _

• PI$S_C_SmP_I3|_OZ_NF_[AI_{KP )_|-pI$-P|?*Plt3*PlI2)*A2K|KP1]=(

• P131*PI3?'Pl13-PI12])/2.O

P04S "[A2K{KPl|I(C_2_PlSI_S_CC4mPllStS_ClIP182_S_CC3_P187_CC11

• PIIS_CCS=Pll2 ]_OZZNF_(AIK(K_ )B(-PS?-P|I*PlI2*PlI1)_A2K|KPIIf{

• P_3_P13|-PlI2"Plll)|/2.0

_045 AII_IJ,1)mC0XZI(I)_(_I|_S÷PlI)*OX_NF/XlXZP(_.Z)]_XIY[P(J.Z)

=(X]Y]P[J,[]ICXZNFIS/X_XlP(J, )÷(AJ2{J)e(PI4÷P$3-P|S'PSI|_A_t(_)"

• (PIS*Pl4-Pe4-_S31]/2.O)

P047 AllAIJ.IMl|I(DX_I(]MI)=(PI?_S*P48]*OXZNF/XlXlP[J._MI))*

• XZYIPIJ,]_I)s(XlY]PIJ,I_I)-OXlNFIS/X]X]P[J._M1)_(AJ2[J)I(P|3*PS2"

• P_I-PS?)_AJI[J)_(PSS*P|?-PS3*P_2]]/2.O|

P041 _IIA[J,XM21_IDX]_|IM2)=(PI|_S_Aa?}*OX]NF/X]XlPlJ,ZM2|)*

• XlY]PIJ,]N2]I(X_Y]PI_,ZM2)=OX_PtS/X[X[P|J.IM2)+(AJ2[J)B(PI2*PSl-

• PI?-PSl)*A_IlJ)#(PS_*PSg-Pl2"Pal|]/2.OI

I]I(XIY[P(J,[)IOXINF=S/X]XZP(_.I)*IAJ21J|-|_ll|*Ptl&-_II4"P113}_

• AJt{J)_[Al14_P113-PlOS-PIO_I]/2.O]

P0SI _11RIJ,]M1)t(0XlZ(IMI)m(P112_S*PlI3)_¢XlNP/X]X[P(J°Z_t)}*

• X[Y]PlJ.JM_]I(X[Y]PIJ,ZMt)SO_ZNVIS/X;XlP(J,]_I)*(AJ2[J)_(PllI*

• Ptl?-P113-P112)_AJl[J)_(PlI3*Pt12-P10_-P10?))/2.O)

P0to AlIAIJ,IM2)J(DX]Z[]M2)=(Pll_S*_l_2)*O_IN_/X]X[_[J,ZM2||_

• XlY;P{J.1M2)=(XlY]P[J.ZM2)IO_ZN_S/X]XlP(_,_M2)_(AJ2|J)m[PI_?*

• PllS-P112-P111_*AJI|J)_(PlI2*PlIl-P10?-P10|]]/2.O]

POSl X[YZP_,Z)I(0XII(! -(P|8_S_PI|)*OXZN_/XZXIPIJ._))÷XZYIP[J.!

]JOXlN_S/XlX1P[J._)_(AJ2[J)I(PI4_P93-_IQ-_Ii)_AJI(J)I(P|S_Pi|"

• P_4-P83))/2.O

P0|2 X_YZP(J,I_I)_(DX[! ;M|)f[PS?IS*PlS)*QXIN_/X_XZP[J,]M_|]*

• XrYIP(J.]_I|IOX[NF=S/X[XlP[JotMI)*[AJ2(J)_(P$3_Pe2-Pli'PI?)_AJI|J

• ]J(PlI*PI_°Pl3-P|2))/2.O

P013 XlYZP(j,IM2)IIDX]! IM2)=[P_|,S_P|_)*OXlMF/X[XZP{J,]M2]]*

• X_YIP(J,]N2)IOX_N_mS/XZXZP|J°I_2)_|A_2[J)_|Pl2_PSI-PI?'PlI)÷AJI[J

• )IIAS?*PII-Pl2-P|I)|/2.O

P073 _tY_P(J°_|I(0XI_[! _[_113 $_Pt14|*¢XIN_/XlXZA|J°[|]÷X]YIP|J

• ,[]IOXIN_=S/X]X_P(_,1)_(AJ2(J)I|Pl_I_PllS-PlI4°PI13)_AJt|J|I(PIt4

• _PI13-P_Og-P10&)]/2.O

_0_ X[YXP(J,]M1)_I0X[! ZMI)_[Al12mS_Pl13]_QXZNF/X_X]P|J,_M1))_

• XlY]P(J.]M_|=OXI_JS/X_X]P[J,IMI)*(AJ2{J)s(PllI_PIl?-Pl13"P112)_

• AJl(J|I[Pt13_Pl12-PIO&oplO?])/2.O

P0?S XlYZP(J,IM2)_|0XZ! ZM2)I(PIItm$*PlI2)*¢X_NF/X[X]P(J,IM2|)*

• XlYZP(J,]M2)_¢X[NF_S/X_XlPIJ,|M2)_|A_2{J)_(Pl_?*PtlI°_II2"P111| *

• &JI|J)a|Pl12_PIll°PtO_'P106]]/2.O

_2K_,CIm

TO_(GIs(POI?fPO&2_PO21PD_*PD32t_2|*l)m_G2

Tli(G_=(pDI|I_OS3*PD31PD4S*P033tt2|*l)II¢2
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8SSS
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6Sl3

|Se4

ISIS

SSlS+

SSl?.

SSil.

ISll.

SS?O.

Si?l.
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SS?3.

8S74.
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lSlO ,

Ill1.

ISIZ•
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T2z{GI=iPD2t=PDT4*PD14"PDS|*PD44,s2)*l)==G2

T3=(GI=[PD30=PD?S+PDIS'PD$O*PD4S==2)+I),=_2

R2K_={$GIIM1.J*KP1)'(T3=S+T21_SG(I.J.KP1)={T2=S*|GI=(pD21=pO?]+

• PD_3=PDSI*PD43"=2)+l)''_2)*SG[INI.J.K),ITI-S+TO}÷S_([.J.K),|TO,S+

• IGt'(PDIS=PD|I"PDI=PD4$÷PO31"=2)_I)==G2)+T3+T2+Tt+?O)]4.0

CIR=CIRC(JI

DANOFI4

PDlX01 OXINFXD1/XlXIP|J.I}

PO2XOt O_INFXO1/XlXIP{J.I_T)

PO3XDt OXINFXO1/XIXIP(J.IM2)

PDI3XD1 OXINFXOt/XIXIP(J.I)

POI4X01 OXINWXOt/XIXIP[J.IM1)

PDISXDI OXINFXDI/XlXIP{Jo|M2)

POIIXO_ XIY1P(_._)=OXIW_XDI=S/X]XIP(J.I)

PDI?XD1 X|Y|P(_.IMI)=OXINFSDI+S/XIXIP(J.IMI)

PDIIWD1 XIYIP(J.I_2)=OXIN_XDI=S/XIXlP(J.IM2)

PD2IX01 X[YIPiJ°I)=OX[NFXDI=S/XIXIP(J.I)

PO2SXDI X[YIP(J.IMI)=OXINFXOI=S/XZXIP(j. IM1}

PD3OXDI XIY|P(J.[M2)=OX|NFXDI=S/XIXIPIJ.IM2)

PD31XDI OZ|NFXDt

PO32XD OZIN_X01

PO33XD OZ[N_XD1

PD43Xg OZINFXDI

PD_4XO OZIN_XO_

PD4SXD OZ[NFX01

PD4IXO XIYIP|J.|)t=2=OXlNFSDI=$/XIXIP(J.I)*AI1R[j.I)=OX|NFXD1/

• XZXZP(J.[)

POITXDI
I XIYZP[J.|_l)s=2_QXINFXOlaS/X]_IP(J.|MI}*A11R{_.l_l)*

. QX]NFXD1/X]X|P[_._M_)

PD48XOI I XZyzp[_.IM2)zu2sQX|NFXDllS/X]XIp(j. IH2}*A11R{J.]H2)s

• OXINFXOI/XIXIPId.]_2]

POSIXDI • X[Y_P{J.||_2_QX[NFXOI_S/XZX|P(J.I}÷AI|A(_.I)SQXINFXD1/

• X[XIP(J.|}

POIIXD1 • XIY|P{J.[MI}**2+OX[NFX_I_S/X_XIPIJ.IM1)*AlIRIJ.ZMI)_

• QX|NFXD|/XIXIP{J.[_I)

PDIOXD1 * X|YIP(_.Z_Z)_2_QX[NFXO?sS/X_XlP(J.IM21*A11RIJ.[_2)_

• OXINFXD1/XIXIP(j. IM2)

PDESXDI I XZY|P(_.])_OX|NFKDI=S/X|X[P{_°_)*X[Y|p{@.|}*OXZN_XOI/

• X|XIP(J.I)

PDI2XD1 z X|Y|PIJ.|MI)_QX]NFXDIIS/X|X|P{J.|_Z]_XZy|ff(J.Z_I)z

• OXIMVXD1/XZXZP(_.|MI|

PDISXDI • X_YZPIJ.|_2JxOX|NVXDt_S/X|X|P(J.|H2)_XZy]_(_.ZM2Jz

• OXINFXD1/XIX|PIJ+|_2)

PD_3XOI • X[Y|P(J*I)=QXINWXDl_S/X|X|_IJ.I}*X]YIPI_+[)_OX]NPXD1/

• XZX|_(_.])

@O?4XDI I XIy|p{J.|MI}IOX_NFXDluS/X|X_ff|J.|M1)*X[YIPIJ._M1} s

OXINffXOI/X]XIP(_,]_I)

PO?SXD1 * XIY|P(_.IM2)_QX[NFXDI=S/X|X]P(J.Z_2)*X]y|p(J.|_2)s

QX|N_XO1/X|X|P(_.[_2}

?01G2-1

T_(GI_IPDI?_POI2_PD2_PD4?+PD321I2)+tJ_TO

T21PD1?sPD$2XDl*POl?XDIIPOE2*PD21PO4?XDl*PD2XOllPD4?*21PD321

POS2XD1

T3_GI_G2=TI*T2

74ZIGl"(PO11_PDS3*PO3.PDII+PO33_2|*l)eJTO

T$IPDIIIPDI3XDI*POIIXDIlPDI3*PD31PDIIXDI+pD3XDIIPD&I,21po_31
PO33X01

T|z{GII{PD2SsPO?_+POI4_POSI+PD&4sa2}+I)a,TO

T?_PD2S_PO?4XDl+PO2SXDI_PD?4+PO14_PDSSXDl_PO14XOl_PDEI_2_P044_

PO&4XD|

TI*GtiG2eTI_T?

TI•(GlelPD30*PO?S*POISsPDIO*PO4S_s2)*I)s_TO

TIOIPD3OIPD?SXDI*_O3OXDIIPO?S÷PD1SIPDIOXD_+PD_SXDIIPOIO*21PO4Ii
• PO4SXO!

R2KPXOII(SG(]MI._*KP_)_(_IIGZaTS*TtO_S+TI)*SG(|.J.Kp1)_(GIlG2_TIs

• T?_S*G1iG2_(GI_(POZ_PO73+PD13_POII*PD43*_21*l)_TO_(PD21_pD?3XD1

. +POZ&XDlsPO?3+PDI3_PDSIXOI+PDI3XD_DSI+2sPD43_PD43XD1})+SG{|_I+j

• .KI'(GlaG2_T4=TS=S*T3J+SG(I.J.K)*IGI_G2_TlsT2_S+GlsG2_(GI_(POlI=

• POE1*PD_IffD4|_PO311s2)+I)IITO_(POISlpoIIXO1,PD1SXDl_pOII,pOll

• PO4SXD1*PD1XOllPD41*21pD_IIpD31XOI)),GIIG21TIIT_O,TI,G11GZIT4_TS .
• T3)/4.0

AN4XDlICIRIR2KPXDIIS_TA33P

PDIX02 QX|NFXO2/X|X]P(_.|}

PO2X02 QX|NFXO_/X_X|P(_.|MI)

PO3XD2 OXZNFKD2/M|XIP(_.]M2}

PDt3XD2 OXIMFXD2/XIX_PIJ.ZI

PO14XO2 OK_NFXD2/X|XZP[J.|M1)

POlSX02 QXENFXD2/XZX]P{J.[M2)

PDIIXD2 XIY|P(J+|)sOXZNFXO2eS/X]X_p(_.|}

PDI?X02 XZY|PIJ+Z_I}_QX|N_RO2_S/X_X[P(J.|_I)

POLES02 X|Y|P(J. ZM2|_OX_NWXOZ=S/X|X[P(J.I_2}

PO28XD2 X|YIPIJ.|)sQX[NFXO21S/X_X_P{J,]}

PO2_X02 X[Y_P(J.[M_)sQX[NFXDZ=S/X|XIP[J.|M1)

PD_OX02 X_Y|P{J.[M2)_QX_N_XD2sS/X|X_p[J._M2)
PO31XD2 QZ[NFX_2

POS2XO2 QZ|NFX02

PD33XO2 OZINPXD2

PO43X02 OZ_NFX02

PO44X02 QZ[NFXD2

PDISX02 QZ[NFXD2

PDtIX02 XZY|P(J.;)_2_QX|N_XD2_S/X_XZPI_.I)_AI1R(J.[)_OX|NFX02/

XlXlPlJ.ll

PDI?X02 • XIYZ_I_.Z_I)''2"QXZNFXD2"S/X|XI+IJ,Iml)+_ItR{_,ZM+},
+XIm_X_2/XtXIPIJ.IMI}

PO41XO2 • X[YtPlJ.IM2)''2"OXZN_XD2"S/XtXI_(J,I_2)+_lI_(J°IM2).

OXIN_XD2/XIXZ_IJ+IM21

POSIX02 • Xt+Z_IJ.Z)*'2"QXIM_XO2"S/XIXI+t+.])*_+t_IJ.Z),OXZNrXD2/
XIE|P{J.])

POSIXD2 • XIYIP(J.]_t}_'2_QX]NFXO2=S/X|X|P(_.]M_J_A_IR|J._MI)_

QX]NFXD2/XIX|P{J.[MI}

POIOXD2 = XIY_P(_.ZM2Ja*2*QXINFXD2_S/X_XZp(_.|H2),AllA{_._M2)_
QX|NPXO2/X|XIP{_._M2)

POilXD2 _ X]¥ZP(_.|IsOXINFXO2zS/X|X[p{j.Z|,X|yIp(j._}=OX|NFXD2/

X|XtP(J°I)

POI2XD2 • X|YIP(_.]M1)'QX]NFMO2sS/XZXZP(J°|_I)*X|y|p(_._N1)_

OX|NFXD2/X|X|P{J.IMI)

POS3X02 • X|Y|P(J°|_2)IQXZNPXO2sS/X|X|p(j+ZN2)_X_y|p[j._M2I_

OX[NFXD2/X[XZPI_+ZM2)

PO?3X02 • X|Y|PI_*_)_ORINFXD2_S/XZX_PIJ.|)+XZYIP(J.|)=OX_NFXD2/
XIXIPIJ.I)

PO?4K02 • X[Y|P(J.[MI}_OKZN_XO2wS/XZX[p(_.ZMI|_XIy[p{_.ZM|)I
QXINFXO2/X|X[P(J.INI)

PO?SXD2 * XIYZP(J.I_2)IQXZNFXO2eS/X[S]p{j._2),X]y_p(_.IM2)_

QX|N_XD2/X|X|P(_.|M2)

TO=G2"1

TII(GIxIPDI?sPOI2+_O2sPD4?+PO32ss2)_t)_ITO

T2_PDI?IPDS2XO2+PDI?XO2_PD|2_PD2_PD4?XD2_PO2XO2mPD4?_21PD]2=
• PO32XD2

T3_GleG2eT?_TZ

TI_IGl_(PD11_DI3+PD3_POiI+PD33_x2)*l)_TO

TSIPOtlsPDI3XO2_PDlIXO2spos3_PO3ePO&IXO2_PD3XO2_PD41,21P033_

• PO33XD2

TBz(Gle(PO2SsPD?4+PDI4xposI+PD44s=2)*I)e_TO

T?vPO2SvPO?4XD2+PO2SXO2*PD?4+P_tIIPOSIXD2*PO14XO2spDss*2epo4&a

. PDI4XD2

TI•GtmG2sTIsT?

TI_(GIslPO30_PD?S+_DlSePDIO*PO4S_Z)+I}_TO

TIO_PO3OSPD?SXO2+PD3OKO21PD?S_PDlS_PDIOXD2_PDIIXD2_PDIO_2_po4ss

• PO4SX02
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I$00

IS01

IS02

(103

E504

IIOS

IS06

SlOT

llO!

$Sos

$I10

$$11

Ill2

$1t3

II14

i$1I

E615

E$1E

1119

8120

1621

EI22

II23

1124

$I2E

$I2E

il2T

lI2l

II2S

1130

$I31

II32

1133

II34

I$3S

|i36

I63T

$$3I

$13I

E&40

IE41

I$42

I143

IE44

IE4S

I$4I

EI4T

IE4i

Ii4I

IlIO

IlSl

IE$2

EIS3

IRE&

IRES

iiSi

IIST

IE$&.

IiSI.

IiIO.

IiI1.

$112.

1$I3.

III4.

ISIS.

IIll.

IiIT.

ilII.

$$I!.

II?O.

I|TI.

$1T2.

$$73.

NIT4.

II?$+

II?i+

$|TT.

IlTI.

$67I.

IIRO.

$Itl.

$EI4.

liES.

Ilii,

SilT.

1186.

ll&E.

lifO.

Eli1,

iII2.

liES.

$II4.

IllS.

lll.
IET .

iIii .

IISI .

iTO0.

ITO1.

IT02.

8T03.

iT04.

$TOS.

ETOI.

i?O?.

ITO$.

ITO9.

ITlO.

1711.

$T12.

IT13.

IT11.

IT1$,

ITII.

ITIT.

I?ti.

ITII.

IT20.

IT21.

$?22.

IT23.

1724.

IT2S.

IT21,

iT_T.

IT2$.

IT21.

IT30.

IT31.

C

C

C PSI

C P3T

¢ P38

C PSi

C PET

C PSi

C PSI

C PII

C Pi2

C Pi3

C HI4

ELSE[F

N

C PiE

ELSEIF

N

[ FIT

ELSE;F

N

C PSi

ILSEIF

M

C R|I

ELEEIF

M

C PTI

ILSE]F

M

C PTT

ELSEIF

M

C P?l

ELSEIF

M

C P?$

ELSE|F

M

C Pil

ILSEIF

M

C HI2

$LSEIF

H

¢ PI3

ELSEIF

M

C Pi4

ELSEIF

M

C Pll

E_SE_F

M

C PIT

ILEEIP

M

C PIE

ELSEIF

M

C P&I

ELSEIP

M

C NIl

E_EEIP

M

C HI2

ILSEIP

M

C RE3

ELSEIF

M

C PE4

ELSEIP

M

C NIl

ELEEIP

M

C PiT

ELSEIF

M I

C PSi

ELEEIP

M 1

C PlI

ELSEIF

M

C '105

R2KPX02¢ (SG( |MI . J.KP I )- IGt'G2"TI'TtO'$*T|)÷SG{ [ ,_. KPl ) =(GII[2.T|¢

TT+S+G 1 mG2+ ( G 1 • I PD2I=PDT3+'D 13BPDSS°PD43+ "2 I + 1 I a. TO" I 'D2i'POT3X02

• PD2|XD21RDT3+pD 1]J NOSIKD2*ND 13XD2t PDSI*2sPD4_'PD43XD2 ) )÷SG( IN1 . J

.K) • (GlSG2.TAJTS+S+T3| ÷$_{ Z . J. K)= (G_BG2"T 1 " T2"S+G ItG2" {GI" ['01 I"

,DE I_pO l+,D41+PD31-¢2)* 1 ) "lTOJ I "D 1 $1 POI 1XD2+PD I iRD21PD$ 1 +'D I "

'D4 IXO2+PO I XD21NO4I+2J PD3 I IN03 I X02 ) ) ÷G I m_2"TI'T IO+TI÷_ 11G2-T41T$+

T3}/4.0

AN4 XD2 sC Z RIR2K'XD2SS e TA33P

ENDIF

NHSM ' RI!SXD1 # ANIXD1 + AN2XOl <" AN3XOl + AN4XD1

RHSA RESXD2 '_ AN1XD2 AN2XD2 +_ AN3X02 AN4XD2

RHST • ANtXD3 _ AN2XO3

RHSC RNIXD4 .I. AH2XO4

RNSL • ANIXD$ .l+ AN2XOS

RETURN

INO

SUBROUTINE RE(_,I,K,JJ.It.KK,M)

RE . NOR

INCLUOE (INTROM)

IF tr'ND( I [ , JJ, KK, |M2,J,KM2 } } THEN

M • 1

ELSEI (CHD( I | , JJ,KK, IN1 . J, KM2) ) THEN

M •

ELIE|F (CND(_,JJ,KK,I,J,KM2)} THEN

ELSEIF ( CNO( [ | , JJ,KK, Z,I , _.KM2} I THEN

N

E_SEIF (CHOII[,JJ.KK,IM2,JM1,KMI)) THEN

M

ELSEIP ( END( I ] , JJ+ KK, IM1, JM1 , KM; ) } THEN

M

ELSEIF ICND(I],JJ,KK.[.JMI,KM1)I THEN

I,+

ELEEZP ICNO([I,JJ,KK,[P1,JMI,KM1)) THEN

_4

ELSEIF I END( | | , JJ, KK. |M2, J, KM1 ) ) THEN

ILSIIP lEND[ [ I , JJ, KK. IMI , J.KM1 ) ) THEN

M

ELSE[F {PNDIII.JJ.KK.Io,J,KMI]) THEN

END[ I I , JJ, KK, IH1 , J, KM1 ) } THIN

END( I I . JJ, KK, IM2. JR1 ,KM1 ) ) THEN

END( I ] o JJ, KK, IN1. JR1 °KM1 ) J THEN

CNO( ] ] ,JJ.KK, ] , JPI,RM1 ) ) THIN

END ( I ] , JJ, KK. |P1 , JR1 . KM1} ) THEN

END( ] ] o J_, KK. IN2, JM2° K] ) THEN

CNO{ I I , _. KK, |HI , JM2, KJ } THIN

END( I I . JJ. KK. I , JM2,K) ) THEN

END( ; I , J_. KK. ]PI . JM2. K THEN

CNO ( ] I , _J, KK, IN2. JM1 . K THEN

CN0( ] ; . J_, NK, IMI , JM1 , K THEN

END( I | o J_+ KK. _ . _MI ,K} ) THEN

DNO( | | , J_,KK, _,1 , JMI , K} } THEN

END( ] I ° J_, KK, |M2._. K) ) THEN

PRO( | Z , J_ + KK, IMt , J, K) | THEN

CND{IZ,_J,KK,;.J.K)) THEN

END( I I . JJ,KK, IP1 ,J,K} ) THEN

CNO( I Z . _J, KK. IM2o JPl , K) ) THIN

CRO(

_'HO(

CRO(

CNO(

r'NO(

CHD(

CHO(

_,_J,KK,IM1.JP1.K)) THEN

|,JJoKK.I,JPI,N)} THEN

|,JJ,KKoZP|,JPleK)| THEN

I,JJ,KK,|M2,JP2,K)) THEN

_,JJ,KK,_M1.JPZ,K)| THEN

[,JJ°KK,I,JP2,K|} THEN

|,JJ,KK,[P1,JP2,K]} THEN

C-2(,

('++ !,,_;_.;:+) _, +,,+ ......



ST32

|723

ST3&

8735

|73N

8737

8734

S?3S

0740

|T41

|?42

|743

ETN4

1745

|?45

lTNT.

lTN&.

l?NS.

ETSO.

ITS1.

ITS2.

ITEE.

I?$4.

|TEE.

ETEE.

E?S?.

ITS&,

|TEE.

l?EO.

|?El.

$7E2.

lTE3.

lTl4

|?NS

ITS&

ITl7

17|1

E?NS

lT?O

|771

1772

$T?3

ET?N

ITTS

ETTS

ETTT.

NTTE.

E?TS.

IT80.

$?|1.

|712.

E713.

1714.

lTNE.

171|.

E747.

lTll.

lTll.

lTlO.

ITS1.

l?12.

IT|3.

l?SN.

ETES.

l?li.

I?lT.

|?11.

17ES.

il00.

1101.

leO2.

|103.

1104

|EOS

l_OE

E107

E801

ElOl

8110

1411

EEl2

Ell3

E1t4

lEES

I11E

|117

E81|

I11E

IN20

1121

E122

1123

1|24

1125

1121

El2?

112E

EE2t

1130

|i31

8132.

EN33.

|831.

leeS.

|E31.

EIE?.

$131.

Sl3S.

$140.

l141.

1112.

iE43.

l&N4.

leNS.

|14E.

IENT.

E441.

liNE.

llEO.

E|E1.

S|S2.

ERE3.

ESSl .

Slit .

$|S1.

6851.

iliO.

NEll.

Eli2.

illE.

ELSEIF

C P|07

ELSEIF

C PlO|

ELSE:F

N 1

C PIOE

ELSEIF

M I

C P111

ELSE]F

M !

C Plt2

ELSE]F

M 1

C Pl13

ELSEIF

M I

C N11N

C Pi2

C P|3

¢ PEN

C PSi

C NAt

C PiE

C El3

ELSEIF

MM

¢ PSi

ELSElF

MM

C P_OI

ELSE|F

MM

C P107

ELSEZF

HM

C PEON

ELEE[F

MM

C NlOE

ELSE[F

MM

C Nlll

ELSE_F

MM

C Nt12

ELSE!

MM

C Pl13

ELEE]F (CNO(!!

MM

C NI14

ELSEZF (eND(Z!

MM

C PIle

ELEEIF |CNO([!

MM

C Nl1?

_$E!F ECHO|||

C Eli&

ELSEIF (¢NO|II

MM

C Pllg

ELSE|F (CND[!!

MM

C PI33

ELSEIF (CND(I!

MM

C EI31

(CHD(!|.J_.KK.!M2,JMI.Kp!)) THEN

[CHD|Z|.JJ,KK,|NI,JMI,KP1)J THEN

ICND(!].J_.KK,!,JMI.NPI|) THEN

|CHD(]I,JJ.KN°IP1.JM1,KNt]) THEN

(CNO|]],JJ.KK.IM2.J.KPt)] THEN

(CND(IZ,JJ.KK,IN1.J.KNI)} THEN

(CHD([1,JJ,NK,I.J.KR!]) THEN

ELSEIF (CHD(I].JJ.KK.1P1.J.KR1)) THEN

M t

C P113

ELSEIF (CND[]I,JJ,KK, IM2.JP1,KP1)) THEN

M 1

C NIl!

ELSI]F (CHD()I,JJ,KK,|M1.JPl,KP_]) THEN

M

C P118

ELSEIF |¢NO(I|,JJ.KK.[,JPI°KPt)) THEN

M

C Pl1$

ELSEIF [CND(ZI,JJ,KK,INI,JPT,KPl)| THEN

N

C P13E

ELSE[F (CND(|I,JJ,KK,]M2,J.KNE)) THEN

M

C P137

ELSEIF (CNO(!Z,JJ.KK.IMI,_,KP2]) THEN

M

C Pt3&

ELSE]P (CNO(II,JJ,KK.I,J,KP2)) THEN

M

C PI3E

ELSEIF (CND(II,JJ.KK.!P1,J.KP3}| THEN

M

END]F

C

RETURN

END

SUEROUT|NE RIE(J,],K,JJ,II,NK.MM)

C RIE.FOR

C

INCLUDE |INTROM|

C RE1

IF ¢ND(II,JJ,KK.IM2,JM1.K]) THEN

MM

ELSEIF [CND(I!,JJ,KK,[M1,JN1,K_3 THEN

MM

ELSEIF (CND(||,JJ,KK,I,JHIoK)] THIN

MN

ELEEIF |CHD(!I,_J,KK,IP1.JM|,K)) THEN
HM

ELSEIF (CND(IJ°JJ,KK.IM2.J,K)) THEN
MM

ELSEIF (CNO(ZI.JJ,KK.IMI,J.K)| THEN

MM

ELSEIF (¢HU|II,JJ,KK.I,J,K]_ THEN

MN

ELEE|F (CND(;!,JJ.KK.[PI,_.K|) THEN

MM

ELSE|F [¢ND(ZI.JJ,NK.IM2.JPloK}| THEN

MM

C El2

ELSEIF (CHO(II,JJ.KK,|NI,JPI°KI) THEN

MM

(CNDIIZ,JJ.XK.Z,JP1,K}) THEN

(CHD(XI,JJ,KKoIPI,JP1.K)] THEN

(CNO(I|,JJ.NKo[ME,JMI,KPI)) THEN

(CHD(IK,JJ,KK,IMt,J_I,KP1)] THEN

(CND(!I.JJ.KK.I,JM1.KP1)) THEN

|CHO([]oJJ,KK,|PT,JM|,KPI]) THEN

(CND(I_,JJ.NK.IME.J.KPI|) THEN

• (CND[I|.JJ.KK,IM1,J.KP1)) THEN

JJ.KK.[,J,KPI)) THEN

JJ,KK, IPI,J,KP1)] THEN

JJ,KK,|M2,JP1,KPlJJ THEN

JJ,KK,|M1,JPloKPI)) THEN

JJ,KK,I,JP1,KP1)) THEN

JJ.KK.|PtoJP1,KPI|) THEN

JJ,KK,I,JMI,KPE)I THEN

ELSEIF [CND(I[,JJ,KK,IME,J,KP2)] THEM
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8855

SEES

EES?

SEEa

SEES

8870.

SET1

S872

|_T3

E674

S_T5

SETS

|RT?

SETg

S050.

6EEl,

SEE2.

Sa63.

$884.

SEES.

8EEG.

|8&7.

$E&_.

SB6$.

8ESo,

$|E1

SS_2

E|S3

8|E4

$8ES

|851

gEE?

$ESE

6819

8900.

SEE1

|SO2

6903

8904

ESO|

$So?

|So8

$EoE

is _0

|!11

|S_3

|EI4

6SIS

EEl6

|El7

SSI&

6E1t

S|20

8E21

6522

E|23

6524

SS2S

8$2S

ES27

$$28

E$2S

8530

SE31

EE32

6933

|E34

SE3S

8936.

|t37.

gS3|,

1|39_

1|40.

0541

EE42.

E94_.

$S44.

|E4S.

8S4E.

iS47.

iSEa,

1$4|.

EiSO.

EE$1_

|SS2.

|ES3.

8E54.

lESS,

|SS|,

|1S7.

|ES$.

|EEl.

|$SO.

|9EI

$$62 .

6E63 .

|Se_.

SEES .

SEES .

EE67.

ESE& .

EESE .

SSTO_

SET1.

69?2.

|$?3.

|$?4.

SETS.

SgTi.

E$?T.

EST|.

85?$,

|EBO.

8E&l.

S982.

iS83.

EE&4.

EE&S.

8EEl.

E$67.

St&8.

8E&$.

S|EO,

8sEt,

EES2_

|EE3.

|E14_

SEES.

HN

C P13&

ELSE[F

NM

C P131

ELSErF

HN

C P143

ELSEZF

HH

C P1$1

ELEE[F

_H

C P162

ELSEfF

MM

C P1|3

ELSE[F

NM

¢ PII&

ELSEIF

MN

END_F

¢

C

C

C PII

C P12

C PI3

C PI4

C P33

¢ _3S

¢ P3T

C P3a

C P3$

¢ P43

C PSI

C PS?

C PSi

C PSI

C PI1

C PE2

C PE3

¢ PI_

C NS|

C PeT

C PiE

C PIE

C P81

C P82

C P83

C P84

¢ P&E

C PE_

C N$E

¢ NEE

¢ P$1

¢ PE2

C P|3

(CNO(]I,_J.KK,[MI,J,KP2J] THIN

(CNOI||,JJ.KK,|,J,KP2)) THEN

(CNO(II,JJ.KK,[PI,_,KP2)] THEN

(CH0[II,JJ.KK.I,JPt,KP2)) THEN

(CNDIIZ,JJ°KK,[M2,J,K*3)) THIN

|CNOI_I°JJ,KK.IM1,J,K_3)] THEN

|CNO(2I°JJ,KK,I,J,K_3)) THEN

(¢NO(;Z,Jd,KK,IPI,J.N*3)) THIN

RETURN

END

SUBROUTINE R2E[Jo[,K,JJ°[|,KK,MM)

R2E.FOR

iNCLUDE |]NTNOH)

[F CNDI]I,JJ,KK. IM2,J,K'3)) THEN

MH

E_SE]F (CND([[:JJ,KK,|M1,J,K°3)) THEN

HN

ELSE]F (CND(I|,JJ,NK,I,J,K'3|) THIN

MN

ELSE]F CCND(IZ,JJ,KK,]PI,J,K'2)) THIN

NN

ELSE]F (CN0([;,JJ.KK,Z,JM1.KM2)] THIN

RM

ELSE]F (¢ND([|,JJ°KK,|R2,J,KR2)] THEN

NM

ELSEZF (CND(||,JJ,KK,|R1,J,KH2_J THIN

RM 1

ELSEIF (CND(I|,JJ°KK.I,J,KR2)) THIN

MR !

ELSErF (CNO[

HN

[LSE[F (CND(

MH

ELSE_F (CNO|

RM

ELSE_r |CHOi

RH

ELSE[F |CN0(

H_

ELSEZF [CND(

_M

ELSEIF CND(

RR

ELSE]F eND(

H_

ELSEIF CND(

HN

ELSE[F CND(

HR

ELSE|F CND(

H_

ELEE]F

HH

ELSE|F

ELSE|F

ELSE|F

MM

ELSEIF CND([!

ELEE[F ¢HD(II

H_

ELSEIF CNO{|Z

HM

ELSE[F CNO(||

HM

ELSE[F CNO[]I

NH

ELSE[F CNO[||

HH

ELSE[F (CND|||

NR

ELEE[F |CHD(IZ

HM

ELSEIF (CND(]!

RR

ELSEZF

HR

I ,JJ,KK.IP1,J.KH2]) THEN

1 ,JJoKK.[,JP_,KM2)) THEN

°JJ°KH°[M2,_RI,K_)| THEN

| oJJ°KK,IR1,JM1.K_I)I THEN

! .JJ.KK.[°JHI.K_I)) THIN

._J.NK,[P1,JMI,NM1)] THIN

I,JJ.KK°IR2,J°KMI)) THIN

I,J_.KK.IN1,J,KM1)) THIN

[,Jd._K,l°d,KN1)) THIN

[,J_,KK.|P_,J.KH1)) THEN

I,J_.KK,IH2,JPI,KRI]) THEN

CNO(II°JJ,KN,IR1.JPI,_R1]) THEN

CNO(_I,JJ,KK,I.JP1.KR1]| THIN

CND([I,JJ,KK,IPI,JPI,_HS)| THIN

CHO(II,Jd,NN.]H2,JMI°K)] THIN

J_.KK.|R_,dR_.K)) THIN

JJ,KK,Z.JR1,K)) THEN

JJ,KK,|P1,JMt,K)] THEN

d_°KK,|R2°J,K)| THEN

JJ,KK.[H_°J.K]) THEN

J_,KK.[,J.K)) THEN

JJ.KK,[Pt.J.K)) THEN

_J°KK.IR2oJNI°K)) THEN

JJ.KK,_HI°JP1,K|) THEN

ICND()[.JJ,KK°I.JPI.K)) THEN



|SSS,

S!$7

_JS61

iE$$.

7000.

7001.

7002.

?O03.

?OO4.

?OOS.

?00$.

TOOT.

TOOl,

TOOl¸

?010,

?011,

7012.

7013.

7014.

?ORS.

?01l.

7017_

7011¸

?01$.

?OZO.

7021

?022

7023

7024

702S

702$

702?

7025

702i

?030

7031

?O32

?033

7034

703S

703l

7037

7031

7031

7040

7041.

7042.

7043.

?04,.

704S,

7045¸

704?.

704&.

704$.

7050.

70lI.

7012.

7053_

7054.

70SS.

70S$.

7057,

70E$.

7O$l.

?0$0,

70E_.

70$2.

?0$3.

70$4,

700S

70$$,

70I?.

70$$.

70$$,

7070,

?071.

7O?2,

7073.

7074

707$

?07$

7077

7078

?075

70&O

70&I

7012

70&3

70&,

7Ol$

701$

70$?

7088

70$$

70$0

?0$1

70$2.

?093.

70|4.

70iS.

70l$,

?OIT.

70|$.

70$S,

7100.

7101.

7102.

7103.

7104,

710S.

7105.

7107.

7104.

710|.

7110.

7111.

7112.

7113.

7114¸

7115.

7115.

7117.

711$.

711|.

71E0.

7121.

71Z2.

7123.

7124.

712S_

712$.

7127.

C P$'

C

C

C P3S

C P37

C P38

¢ P39

C PS$

C PET

C PS&

C PS$

¢ PI2

C P$3

C P84

C P$?

C PSi

C P|2

C P83

C P&4

C P$7

C P&I

ELSEIF (CNO[||.JJ.KK.IPI,JPt._)) THEN

_M s 1

ENO|F

RETURN

END

SUEAOUT|NE R3E(J,Z,K,JJ,IZ,KK,MM}

E3E,FOm

INCLUOE ([NTEOM)

|F ICND{|IoJ_,KK,|M2,J.KM2)) THEN

MM • 1

ELSE F (¢NO(L1.JJ,KK,]MI,a,KM2)) THEN

MM

ELSE[F (CNDI1Z,JJ,KK,|,_,KM2)) THEN

MM

ELSE|F |CND(|I,JJ,KK.[PI,J,KM2)) THEN

MM

ELSEIF

MM

ELSE|F

MM

E_SEIF

MM

ELSE|W

M_

ELSE[F

_M

ELSEIF

MM

ELEE]F

MM

ELSEIF

MM

ELSE|F

MM

||SERF

MM

ELSE|X [CNOII|,JJ.EK,|,JPI,KMI|) 7HEN

MM

EL&ElF [CHD(ZI,JJ,KK,ZPI,JP1,KM1)) THEN

MM

ELSE|F (CND(X[°JJ,KK,[M2.JM1,K|] THEN

MM

ELSEIF (CNO||I.JJ,KK,ZM1.JM1,K|) THEN

MM

ELSE|F |CNO(||.JJ,KK.I.JM1,K)) THEN

MM •

ELSEIF (CHD([|,_,KK,IP1,JMI.K)| THEN

_N

ELS[I_ |CND(I|,JJ,KK,|M2_J,K)) THEN

MM I

E_SE|F (CNO(ZZ,J_.KK,]M1,J,K)I THEN

MM I

ELSE|F {CND{|Z,JJ,KK,I.J,K)) THEN

MM

C P8$

ELSE)F (¢_O(||,JJ.KK°IPl,J.K)) THEN

MM

C P$1

ELSEIF |CND|II.JJ,KK.|M2,JPI,K)} THEN
MM

C PI2

ELSEIF {CND(T|.JJ,KK,ZMI.JPI,K}} THEN

MM

C PE3

ILEE|F (CNOI]I,JJ,KK,Z.JPl,K|) THEN

MM

C P$4

ELSE|F (CND(IL,JJ,KK,IPt,JPI,N|) THEN

MM

¢ P_tl

ELSE[F [CND|Z|,J_.KK,ZM2,J,KP1)) THEN

MM

C Pl12

ELEE[F [CND(Z|.J_.KK,_M1.J.KPI|) THEN

MM

P113

EL$ETF (CND(|[,JJ,KK._,J,KP1)) THEN

MM

C Pll4

(CND(|X.JJ.KK.|M2,JMI,KMI)) THEN

|CNO(|I.JJ,KK.IM1,JMt,KM1)) THEN

(CND(|_.JJ,KK,I°JMI.KMlJ) THEN

|CND(I|,JJ.KK,IPI,JMI,KM1)) THEN

|CND[|I,J_,KK,|M2°J,KMI)| THEN

(CHDt|Z._J,KK.IMI.J.KMt)) THEN

(CN�(|T°JJ,KK°I,J,KM1}) THEN

|CNO(II,_J.KK,]PI,J°KM1)] THEN

(CNO(||,JJ.KK,IM2,JPt,KM1)) THIN

(CND|]Z,J_,KK,IMt,JPt.KMt_) THEN

ELSE|F (CNO|I[,_J,KK.TP1,J,KP1)) THEN

NM

C PI&2

ELSEIF |CNO(|I,JJ,KK,_TE,_.KLOW'2)] THEN

MM

C PI83

ELEE|F |CND(|_.JJ.KK,ZTEo_,KLOW't)) THEN

MM

C PI&4

ELSE|F (CND(|X,J_,EK,ITE,J,K_OW)] THEN

MM

¢ PIIS

ELSE|_ [¢NDIZI.JJ.KK,|TE,J,KUP)| THEN

MM

C P1EE

ELS[[F [CHD(|_,J_,KK,|TE,J°KUP*I)) T_£N

MM

Pll?

ELSEXF |CNO(|L._JoKK°[TE,JoKU_2)) T_N

MM

ENDIF

C

RETURN

ENO

SUBROUTINE R4E[J.|,K.JJ.[|,KK.NM|

C R4E.FOR

C
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7128.

7125

7130.

7131

7132

7133

7134

713S

713E

7137

7138

7139

7140.

7141.

7142_

7143.

7144.

7141.

714|.

714T.

TI48.

714|.

7110.

?tEl.

T1$2.

7113.

7114.

?lEE.

T1SS.

?lET.

?IS&.

TI|E.

7110.

7151.

7112.

7113.

7114.

71|S.

7111.

7tS7.

71E4.

71&|.

7170.

7171.

7172_

71T3.

7174_

7171.

7171.

717T.

7171.

?175.

7110.

7111

7112

7113

7144

1181

7111

7157

7111

71,$

71,0.

7111

71E2

7153

7114

7lEE

71'|

7157

7111

?lED

?2OO

7201

?202

?203

?204

7201

7204

720?

7201

72O9

7210

7211

7212

7213

7214

7211

T21$

7217

7218

721D

7220

722

?222

7223

7224

7221

7225

7227

7221

722E

7230

723

7232

?232

T234

7231

723|

?237

7231

723E

?240

7241

?242

T243

T244

724$

724E

1NCLUOE (INTXOM)

C PSI

IF (CND(]I.JJ.KK.IM2.J.KM1)] THEN

C P$2

ELEEZF |CHD(]Z.JJ.KK.[M1 J.KMt)) THEN

MM 1

C P$3

ELEEIF ICHD(IZ.JJ.KK°[.J.KMI|) THEN

NM 1

C PE4

ELEEXF (¢NO|I1.JJ.KK.[Pl J.NHI|] THEN

C PI1

ELSEXF |CNO[IZ.JJ°KK.|M2.JMI.K)) THEN

MM 1

C PI2

ELSE1_ |CHO[1|.JJ.NK.XMt JMI.K)) THEN

MM 1

C PE3

ELSE1F [CND[Xl.dJ.KK.Z.JMI.K)) THEN

NM 1

C PI4

E_SEIF [CND[I|.JJ.KK.|Pt JMI.K)) THEN

MM 1

C PIi

ELEE_ |¢HDiI|.JJ.KK.[_2.J.K|) THEN

MM 1

C PIT

ELSEIF |CND[I|.JJ.KK.[NI J.K)) THEN

MM 1

C PE&

ELEEJF |CHD||I.JJ.KK.Z.J.K|] THEN

MM 1

C PIE

ELSEZF (CND(I|.JJ.KK.|Pt J.K)| THEN

MM 1

C PEt

|LSEIF ICND(1I.JJ.KKotM2.JP1.K)) ?MEN

MM 1

C PE2

ELSE|F ICND(]|.JJ.KK.ZM1 JP1.K)) THEN

MM 1

C PE3

ELSE|F (CND(]I.JJ.KK.I.JPl.K|I THEN

MM I

C P|4

ELSE[F |CND(_X.JJ.KK.IP1 JPI.K)) THEN

MN 1

C PIOE

ELSEKF (¢NO(||.JJ.KK.IM2.JMI.KPI|) THEN

MM I

C PlOT

ELSE?

MM

C PlO1

ELSE_F

MM

C PlOI

C Plll

ELSEIF

MM

C P112

ELSE]_

MH

C P113

ELSE[F

NN

C Pl14

ELSE|F

_M

C P1;1

ELSE[F

MN

C Pll7

ELSE|F

N_

C P118

C PIlE

ELSEZP

MM

C P13|

C P137

ELEE[F

MM

C P13,

ELSE|F

MM

C P13E

ELSE_F

MM

C Pll2

ELSE|F

MM

C P1,3

ELEE[F

MM

C PI84

ELSE[F

M_

C P1ES

ELSE_F

MN

C P111

ELSEIF

MM

C P1|7

ELSEIF

MM

EHOZF

C

RETURN

END

(CNDI||.JJ.KK.|H1 JM1.KPI]) THEN

(CHDI;I.JJ.KK.I.JMI.KPI)) THEN

(CND|I].JJ.KK°IP1 JMI.KPI]) THEN

(CND(_|.JJ.KK.IM2.JoKPl]) THEN

(CND[Z|.JJ.KK.[M1 J.KPI|) THEN

(CND(Z|,JJ,KK.[.J,KPI|) THEN

(CND(Z|,JJ,KK.IP1 J.KP1)I THEN

(CND|Z|.J_.XK.IM2.JP1.KPI)| THEN

(CND(Z|.JJ.KK.|M1 JPl.HPl)) THEN

(CNOCI|.JJ.KK.I°dPtoKP1)} THEN

(CNDt;[.JJ.KK.IP1.JPI.KPI)) THEN

(CND{|[,J_,KK.[M2,J,KP2|| THEN

|CND(|'|.J_.KK.IMI.J.KP2]| THEN

(CNO(|I.JJ.KK.I.J.KP2_) THEN

(CND(|[°JJ.KK.|P1.J.KP2)) THEN

(CNO(||.J_.KK.[TE.J.RLDW-2}] THEN

(CHD(ZI.JJ.KK.ZTE.J.KLOW-1)) THEN

(CHD(||.JJ.KK.rTE.J.KLOW)) THEN

(CND(II,JQ,KK,ITE,J,KUP}] THEN

(¢NO|I|,JJ,KK,ZTE.J,KUP_I]) THEN

(CHD(|[.JJ.KK.tTE.J.KUP+2)} THEN

C-_



APPENDIX D

OF
MACSYMA CODE TO FIND THE SENSITIVITY

THE PRESSURE COEFFICIENT WITH RESPECT
THE DESIGN VARIABLES

TO



/- RC.MAC : SENSITIVITY OF CP W.R.T. XD'S "/

/" DESIGN VARIABLES : [XDI, XD2, XD3, XD4, XD5] = [MACH, AOAR. T, C, L] "/

/............................................................................../
( SHOWTIME : TRUE, ROINF : (I÷GI-QINF_2) _ G2 )$

FU (l,J) := CCI"P(j,K.I) + S'CC2"P(J,K+I,I) + CC3-P(U.K+2,1)$

FXU() := TAII"(FU(I,d)+S'FU(I-I,J)) ÷ TAI2-(FU(I+I,J)+S'FU(I,J))

+ QXINF-XIXXI(J,I)$

FYU() := TAJI-(FU(I.J)+S-FU(I,J-I)) + TAJ2-(FU(I,J-I)+S'FU(I.J))

- QXINF-XIXXI(J,I)'XIYX(J,I)$

UU () := (XIXX(J,I)-2÷XIYX(J.I)-2)*FXU() + XIYX(J,I)'FYU()$

VU () := XIYX(d.I)'FXU() ÷ FYU()$

DRU() := UU()'DDZXU + VU()'DDZYU$

FL (l,d) :: CC4*P(J,K,I) + S*CC5"P(J,K-I,I) ÷ CC6"P(j,K-2,I)$

FXL() := TAII"(FL(I,J)+S'FL(I-I,J)) + TAI2-(FL(I+I,J)+S'FL(!,J))

+ QXINF-XIXXI(J,I)$

FYL() := TAJI-(FL(I,J)+S'FL(I.J-I)) + TAJ2"(FL(I,J÷I)+S'FL(I.J))

- QXINF'XIXXI(J,I)'XIYX(J,I)$

UL () := (XIXX(J,I)_2÷XIYX(J,I)_2)'FXL() + XIYX(J.I)'FYL()$

VL () := XIYX(J.I)-FXL() ÷ FYL()$

DPLO(): = UL()'DDZXL ÷ VL()-DDZYL$

RHOU( := (I+GI=(UU()-FXU()+VU()'FYU()+DPU ()#2)) _ G25
RHOL( := (I+GI-(UL()-FXL()+VL()'FYL()+DPLO()_2)) _ G25

CPU ( := G? = (RHOU()_G8-ROINF_G8) / (ROINF'OINF_2)$

CPL ( := G7 • (RHOL()_GB-ROINF_G8) / (ROINF'QINF_2)$

/............................................................................./
RTTU:

[P(j-I,K ,I)=P83 ,P(J ,K ,I-I)=P87 .P(d ,K ,I )=P88 ,P(J ,K ,I+I)=P89 ,

P(J+i,K ,I)=P93 ,P(J-I,K÷I,I )=PIOS,P(J ,K+I,I-I)=P112,P(J ,K+I,! )=P113,

P(J,K+l,I÷l)=P114,P(J+1,K+l,I )=P11B,P(J-1.K+2,I )=P133,P(d ,K+2,I-1)=P13?.

P(j,K_2,I )=P138,P(J ,K+2.I÷l)=P139,P(J-I,K+2,1 )=P143]$

RTTL:

[P(d-1,K-2,I)=P33 ,P(J ,K-2,I-1)=P37 ,P(d ,K-2,I )=P38 ,P(d ,K-2,!+l)=P39 ,

P(_+1,K-2,I)=P43 ,P(U-1,K-I,I )=P58 ,P(U ,K-l,I-1)=P62 ,P(d ,K-I.I )=P63 .

p(j,K-l,I+l)=P64 ,P(J÷I,K-I,I )=P68 ,P(W-1,K ,I )=P83 ,P(J ,K ,I-1)=P8? ,

P(J,K .I )=PB8 ,P(d ,K ,I+I)=P89 ,P(_I.K ,I )=P93]$

SDPU :[P83,P8?,P88,P89,Pg3,P108,P112,P113,P114,P118,P133,P13?,P138,P13£,P143]$

SDPLO:[P33,P3?,P38,P39,P43,P58,P62,P63,P64,P68,P83,P8?,P88,P89,P93]$

LJKI :[J-2=jM2, J-I=JM1, J÷l=JPl, J+2=JP2, I-2=IM2, I-I=IM1, I+l=IPl, I÷2=IP2]$

/ .............................................................................. /
(CPU : SUBST(RTTU.CPU()), CPL : SUBST(RTTL.CPL()))$

(MATCHDECLARE([DIFF,A,B],TRUE), TELLSIMP('DIFF(A,B),CONCAT(A,B)) )$

( SDES:[XDI.XD2,XD3,XD4,XD5]. SDESI:[XDI,XD2], SDES2:[XD3.XD4.XDS] )$

DEPENDS([QXINF,QZINF].SDESI.[DDZXU,DDZYU,DCZXL,DDZYL],SDES2,01NF.XDI)$

DEPENDS(SDPU,SDES1,SDPLO,SDES1)$
FOR M:I THRU LENGTH(SDES1) DO ( DCPU[M]: DIFF(CPU,SDESI[M]),

DCPL[M]: DIFF(CPL,SDESI[M]) )$

(REMOVE(SDPU,DEPENDENCY), REMOVE(SDPLO,DEPENDENCY), KtLL(RULES))$

FOR L: 1THRU LENGTH(RTTU) DO ( RTTU[L] : SUBST(LJKI,RTTU[L]) )$

FOR L: 1THRU LENGTH(RTTL) DO ( RTTL[L] : SUBST(LJKI,RTTL[L]) )$

TiTLET(ST1.ST2,ST3) := (GENTRAN(LITERAL(TAB,EVAL(ST1),CR)),
GENTRAN(LITERAL("C",TAB,EVAL(ST2),CR,"C".CR.TAB,EVAL(ST3),CR)) )$

TITLEB() := GENTRAN(LITERAL("C",CR,TAB,"RETURN",CR,TAB,"END",CR))$

TITLEI(LNR,RTT) := (GENTRAN(LITERAL("C",CR,"C",TAB,"P,PXD",CR,"C",CR)),

FOR L:I THRU LNR DO

GENTRAN(LITERAL(TAB,EVAL(RHS(RTT[L]))." = ",EVAL(LHS(RTT[L])),CR)) )$

TITLE4(STI,RRTT,DRD) := GENTRAN(LRSETQ(EVAL(CONCAT(STI.RRTT)).DRD))$

SUBRCX(ST1,ST2,ST3,M) := (TITLET(ST1,ST2,ST3),

GENTRAN(LITERAL(TAB."K = KUP" ,CR)), TITLEI(LENGTH(RTTU).RTTU),

FOR L:I THRU LENGTH(RTTU) DO ( PNN: RHS(RTTU[L]), RTT: LHS(RTTU[L]),

GENTRAN(LITERAL(TAB,EVAL(PNN).EVAL(SDES[M])." = P",EVAL(RTT).CR)) ).

GENTRAN(LITERAL("C",CR,"C",TAB,"DCPU",CR)). TITLE4("CPU",SDES[M].DCPU[M]),

GENTRAN(L!TERAL(TAB."K = KLOW".CR)). TITLEI(LENGTH(RTTL),RTTL).

FOR L:I THRU LENGTH(RTTL) DO ( PNN: RHS(RTTL[L]). RTT: LHS(RTTL[L]).

GENTRAN(L!TERAL(TAB,EVAL(PNN),EVAL(SDES[M])," = P",EVAL(RTT).CR)) ),

GENTRAN(L!TERAL("C".CR,"C",TAB,"DCPL",CR)), TITLE4("CPL".SDES[M].DCPL[M]),

/ ................................................................. / TITLEB() )$

(GENTRANOUT("RC.FOR"), GENTRANOPT: TRUE)$

SUBRCX("SUBROUTINE RCXDI(j,I,CPUXDI.CPLXDI)","RCXDI.FOR"."INCLUDE (INTROX)",I)$

SUBRCX("SUBROUTINE RCXD2(J,I.CRUXD2.CPLXD2)","RCXD2.FOR"."INCLUDE (INTROX)",2)$

/............................................................................./
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2

3

4

S

S

?

$

$

I¢

i2.

i3.

14

IS.

IS,

T7

TJ

20

21

22

23_

25.

2S.

2"I.

Z8

22.

3O.

31 .

33

3o,

35

3S

3?

3S

3S

4¢

4t

42

43

4S

4iS

47

44

49

SO

St

12

55

SI

S?.

S&.

$2.

llO.

81.

$2.

BI.

$4.

$5.

IS6.

S'7_

llSk

"tO.

71 •

72.

?3

75

'7'7

";8.

"F$.

B3.

84.

_S

68.

&8.

&g.

20.

21

22

13

2,1

25

_6

tl

25

I00

101

102

I03

104

_OS

_0$

tO7

I08

I02

I10

III

112

_t3

t_4

IS

t7

II

tg

20

21

22.

23.

24_

2S.

21i.

2?.

21

2_

SURROUT_NE RCXOT[J.[,_P_XDt._PLXOt]

RC_OtFOR

tNCLUOE IIN_OXI

K ' KUP

TO=Q[NF==2

TtIGIITO+I

T2zTI==G2

T3=T2=,G8

T4=XIXXI(J,I)

TT=CC_=P138

TI=CC_=P88

T$=CC$=P_t3=S

TIOt(S=(CC$=PIO_=S÷CC_=PI3_C_3=PI33t_$*_a÷T_I=T_J1

TI$=[_Tl÷CC2=PlIS=S÷CC_=P23_¢C3=P_43)=T_J2

TI4=(TIl_CCZ=_ll_=S_CCI=PSS_CC3=P_2)=T_2_(S=[CC$=PI121S÷CClIpS?÷

TIS=TI$*T_O÷TS=_I_T|

TIS_TS=_2_X_XX(J,Z_='2

T_=DgZXg=T_?÷ODZYU=_IS

_l$=GI=IT18==2_Tt_=_7÷Tt3=T1$]_l

T$O=TIg==_2_IG_

T$1=T$O°_3

_22=_/T2

T23='(_=TS=OXINVXO_I

T$S=¢C_=PaSXO_

_$S=¢_2=_tt3X01=S

T22=(T$B_CC$=PI_SXO_=S÷¢_l=PS3XOI_CC3=PI_3XDlI=TAJ2

T30=T21_T$_T23

T3_IC_$S_2=PlI4XD_=S÷C_l=PISXDI_3=_135XOlI=T_I$*(S=|CC$=

_32=_25_T2?÷_S=T31_T23

C_U_O_=_7=_22=l_=¢_=G$=C_=TIS=(ODZXU=T33_OOZYU=T32)_T14=T33÷T3t=

C$=GT=T22=O[N_XD_=_21/O_NV==3)°(_wG_=G$=GT=Tt==(-G$°I]=O[_VXD_=

• T21/O_N_I

= KLOW
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3_ .....

Z3

:4

_S

JS

IO

#2

|3

l*L

_S

L?

I$

;O

51

$2

$3

$4

SS

SS

_'7 C

S&

St

tO.

$1 C

S2 C

_3

_4

tS C

SS C

l? C

I&

_S

?O

?1

72

TS

T?

I8

15

IO

II

12

S3

m4

)S

IS

I?

I$

IO

I1

t2

iS.

'S.

r'7.
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MEDIUM GRID 45 30 16

PARABOLIC-ARC SECTION

MACH NUMBER

ANGLE OF ATTACK

AIRFOIL MAX THICKNESS

AIRFOIL MAX CAMBER

LOCATION OF MAX CAMBER
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