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FOREWARD

The study presented in this report was performed for NASA - George C.
Marshall Space Flight Center. The effort was performed under Contract
Number NAS8-21272 entitled: "Mechanical Analog of Liquid Propellants
in Low "G" Fields". The project was initiated by Melpar, and completed
by UNIDEV Inc., Huntsville, Alabama.

This volume constitutes the final report on the computational application
of the project. The theoretical section is presented in Volume I.
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SECTION 1
PROGRAM DESCRIPTION

The existing program (Tank Sloshing Version 1, 3712)
was modified to accept the equations described in Section
2. To make the necessary changes, three new routines were
added and the Matrix routine had to be modified.

Gauss's Quadrature Method was used as the integration
scheme and was written as a new routine, INTG3. The inte-
grands of equations (2.5) and (2.6) were placed in the
remaining two new routines.

Q

n’

In the Modified Matrix routine, t__, Bnm’ Eﬁm’ Qq,
correction to natural frequency, and Vioq are computedand
printed out. Equation (2.4) was integrated analytically

and was also placed in the Matrix routine.



SECTION 2
EQUATIONS PROGRAMMED

The equations which describe the sloshing of liquid
propellant in a tank consisting of an arbitrary curve
rotated about an axis of symmetry under low gravity con-
ditions are derived in Reference 1 and are:

% % I
N* N#* am la¢i 3¢ . 1¢i¢.
- 3 efed /'3— szt RAR +f——1R dR (2.1)
izl j=1 0 0

<
[1]

M N# M %
n n . m m .
[E:ci + ciqlcjiﬂ [Z: ey + 2: ciJl(jiJ (2.2)
. i=

1 1=M+1

21'1—1 n=l,2,o.oo, M<N='=

o (R) (2.3)

J, (3nR) n=M+l,...., N¥

From equations (2.1) and (2.3) Tom is calculated as

1
N% N% s
- n_m P . 2i+23-3 -
Tom 2: CiLj [./}(21-1N2j—1)+l§R dR], i,j<M (2.4)
i=1 j=1 0
N¥ O ON% n_m 1‘ 1 ) 21-2
T Y Y ohe] f((21—1)(]jR)Jl(JjR)w‘Jl(ij)‘R ar|,
i=1 j=1 0
i<M<j (2.5)
x 1 . .
N* N= J,(3:R)JI, (F:R)
- n_m R 1,. 1°-1 1°-7 l
Thm z: ;5 l;/}ji]le(jiR)Jl(ij)R+ = ‘dR],
i=1 §=1 0
i,3>M (2.6)



i

. - —nazLT _ aK_cosy gzl/EE . 2n3 .
nm VYn nm L Y, nm VKnKmyn nm

1rL3(l _iz_)\,
Vy KnKm L2 nm

where y = contact angle

Bon = 0
Bom = Bpp (With K replaced by Km)
W=, _ Bhn
w - 2B
n o

where BO = Bond Number

= wachOSY (1

1 1
Q. = - 5v_ )+ 58
n KnVYn nn 2 'nn 2 "nn
2 Lt aK _cosy
_ 7ma _ nn} _ n
Q, = v, (aKnc03yvn 5 ) T,

For definition of terms see References 1 and 2.

(2.7)

(2.8)

(2.9)

(2.10)

(2.11)

(2.12)



SECTION 3
UTILIZATION OF THE COMPUTER PROGRAM

3.1 DESCRIPTION OF INPUT. There are three sets of required
input data, as described in Sections 3.1.1, 3.1.2 and 3.1.4.
An optional fourth set is described in Section 3.1.3. Input
is subject to the restrictions outlined in Section 3.1.5.

Data is entered in allocated spaces on a coding form. Each
digit of a number, a decimal point, or a minus sign occupies

1l space. Unless otherwise specified in the following sections,
a number must be entered with a decimal point. A number that
must not contain a decimal point must be right-adjusted.

That is, all digits must occupy the last of those spaces
allocated for the number.

All coordinates required as input must be in inch units, from
a system in which the r-coordinate of the tank centerline is
zero and the z-coordinate increases upward. The origin may
be anywhere on the centerline.

Figure 1. Coordinate System

3.1.1 Problem Input. The first three lines of the coding
form contain general information about the problem. On the
first line:

Spaces Data
1 through 72 Enter any desired characters to be used as

an identification title.



On the second line:

Spaces Data
1 through 10 Contact Angle (Radians)

11 through 20 Bond Number

On the third line:

Spaces Data
1 through 10 Enter the number of segments of the curve.

The number must be right-adjusted, without
a decimal point.

11 through 20 Enter the number of modes of oscillation
desired. The number must be right-adjusted,
without a decimal point.

21 through 30 Enter the liquid density (in kilograms per
cubic meter).

31 through 40 Enter the r-coordinate (in inches) of the
beginning of the segments of the curve.

41 through 50 Enter the z-coordinate (in inches) of the
beginning of the segments of the curve.

51 through 60 Enter the number of baffles. The number must
be right-adjusted, without a decimal point.

3.1.2 Tank Geometry Input. Beginning with the fourth line of
the coding form, a line of the data below is required for each
segment of the curve. Segments must be ordered in a continuous,
counterclockwise path around the curve. The number of these
lines of input must equal the number entered in spaces 1 through
10 of the third line of Problem Input (Section 3.1.1).

Spaces Data
1 through 10 Enter the r-coordinate (in inches) of the end

of the particular segment, having proceeded
along the segment in a counterclockwise
direction around the curve.

11 through 20 Enter the z-coordinate (in inches) of the end
of the particular segment, having proceeded
along the segment in a counterclockwise
direction around the curve.



Spaces
. 21 through 30

31 through 40

41 through 50

51 through 60

Data

Leave blank for a straight line segment;
otherwise, enter as follows, depending on
the type of segment:

Elliptical. Enter the r-coordinate (in
inches) of the center of the ellipse.

Circular. Enter the r-coordinate (in inches)
of the center of the circle.

Parabolic. Enter the r-coordinate (in inches)
of the vertex of the parabola.

Leave blank for a straight line segment;
otherwise, enter as follows, depending on
the type of segment:

Elliptical. Enter the z-coordinate (in inches)
of the center of the ellipse.

Circular. Enter the z-coordinate (in inches)
of the center of the circle.

Parabolic. Enter the z-coordinate (in inches)
of the vertex of the parabola.

Leave blank for a straight line segment;
otherwise enter, depending on the type of
the segment, as follows:

Elliptical. Enter the semimajor axis (in
inches) of the ellipse.

Circular. Enter the radius (in inches) of
the circle.

Parabolic. Enter the directrix (in inches)
of the parabola.

Leave blank for a straight line or parabolic
segment; otherwise enter, depending on the
type of the segment, as follows:

Elliptical. Enter the semiminor axis (in
inches) of the ellipse.

Circular. Enter the radius (in inches) of
the circle.



SEaces Data

61 through 70 Leave blank for a straight line or circular
segment; enter the amount of counterclockwise
rotation (in degrees) from the norm (as shown
in Figure 2) of the ellipse if the segment
is elliptical, or of the parabola if the
segment is parabolic. It may be left blank
for an angle of zero degrees.

3.1.3 Baffle Input. This data is entered only if a number is
entered 1n spaces 51 through 60 of the third line of Problem
Input (Section 3.1.1). Beginning with the next line of the
coding form, a line of the data below is required for each
baffle. The number of these lines must equal the number
entered in spaces 51 through 60 of the third line of Problem
Input (Section 3.1.1).

Spaces ‘ Data
1 through 10 Enter the z-coordinate (in inches) of the
baffle.
11 through 20 Enter the r-coordinate (in inches) of the

inner end of the baffle.

21 through 30 Enter the r-coordinate (in inches) of the
outer end of the baffle.

Normal Orientation of an Ellipse

SEMIMINOR AXIS

e e
S

CENTER SEMIMAJOR AXIS

-»

Figure 2. Normal Orientations
for Tank Geometries
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Normal Orientation of a Parabola

» N

< ‘/ DIRECTRIX

VERTEX

3.1.4 Case Input. Each case to be run requires a line of
input as listed below. Any number of cases may be specified.

Space(s) Data
1 through 10 Enter the z-coordinate (in inches) of the

undisturbed free surface.

20 Leave blank to indicate three degrees of
freedom; otherwise, enter the digit 6 to
indicate six degrees of freedom.

21 through 30 Leave blank to indicate no force distribution
coefficients; otherwise, enter the z-coordinate
(in inches) of the point dividing the liquid
into an UPPER and a LOWER region of partitions.

31 through 40 Leave blank to indicate no force distribution
coefficients; otherwise, enter the increment
(in inches) along the z-axis between force
distribution partitions in the UPPER region
of liquid.

41 through 50 Leave blank to indicate no force distribution
coefficients; otherwise, enter the increment
(in inches) along the z-axis between force
distribution partitions in the LOWER region
of liquid.

3.1.5 Restrictions on Input.

1. There can be no more than 50 segments.

2. There can be no more than 30 baffles.



3.2

There can be no more than 5 modes of oscillation.

Do not enter the tank centerline as a segment unless it
is a segment of the curve.

The tank must not be completely full.

Each segment must be defined such that for a given
r-coordinate, there is only a single value of the
z-coordinate.

i.e. A toroid must be described by 4 segments of the
same circle:

z
A

Y —p «3

Figure 3. Toroid
Geometry
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DESCRIPTION OF OUTPUT. Program output consists of the

following printed information:

A.

Title Page

1. Name of the computer program

2. Identification title

3. Liquid density (in kilograms per cubic meter)
4. Contact Angle (radians)

5. Bond Number

6. Tank geometry - a description of all segments (in
inches and degrees)

7. Lowest point in the tank (in inches)



Case Information (each case begins on a new page)

l.

11.
12.

13.

Identification title

Undisturbed free surface (in inches)
Mass of the liquid (in kg)

Undisturbed center of gravity (in inches)
Number of degrees of freedom

Eigenvalue statistics for each mode used - eigenvalue,
and eigenvector and its normalizing factor

Force and moment equation nondimensional coefficients
for each mode used:

d for 6 degrees of freedom only

Maximum wave height at the outer radius of the
undisturbed free surface/xl

Kinetic energy/ii (in kg)
I,; and its 4 terms (in kg—mz)
I and its 4 terms (in kg—mz)
22
- 2 for 6 degrees of
I, (in kg-m“) freedom only

Force distribution coefficients for each partition
used:

z-coordinates of partition (in inches)

a, coefficient (in kg), [nAa of (5.17)]

10



v coefficient (in kg-m), [nBU of (5.17)]

‘ @z, coefficient (in kg/m), [an of (5.17)]

ngl1

a,x%, coefficient (in kg/m), [ _C_K b, of (5.22)]
EI coefficient (in kg), [Qn of (5.24)]%

14. Undisturbed center of pressure (in inches) only if
force distribution coefficients have been calculated
in the LOWER region of the liquid

15. Spring-mass analogy parameters for each mode used:
m_ (in kg)
2 (in inches)
K;‘l/a3 (in kg/m)

16. Spring-mass analogy parameters for ALL modes used:
m (in kg)

% (in inches)

I (in kg—mz)

17.

w

O ™|

Q
18. Baffle effect on energy for each baffle used:

Baffle z-coordinate (in inches)

Baffle r-coordinates (in inches)

3/4)

Instantaneous dE/dt factor (in kg/m
(see (4.23) of Reference 2)

%

(‘ See Reference 2

11



Average dE/dt factor (in kg/m3/u

(see (4.27) of Reference ?2)

)

Diagnostics

If normal program calculations cannot be continued., an
appropriate diagnostic comment is printed out and either
execution is terminated or continued with assumptions,
or a new case is begun.

12



1.

2.

SECTION 4
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SECTION 5

SAMPLE INPUT

Run Time -~ 2.76 min.
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SECTION 6

SAMPLE OUTPUT

16



1INdlnn 3IN44Y0 2NHS AL I744VH FV44vQ ONT Y

H1s

Coe/ON €O IERTT*n

NNV L

X070 SVILY

#:1|| - ——— cememes §IHINT Q0000 - -AY ST-N¥MYL M) ML INTOM 16340y - -
TR e - 0noo* ¢ a 7 0000°*SZ e 7 -
00pc*n = M nngoTnNe u N AINTY LHOTIVYHLS /
0npo*se a 7 ncog*se = 7 o~

—_ ~0000*99 -2 M. 0003°0Y ... .= M. . .3417 IHDIYNLS L e

- - - e = N 111 T T L 2 T 2 NNCO*/w = 7 -

. i . n000°09 a N noaog*9s = M JHTT LHOTYNIS 3
0nCo*Lh 2 2 nNNOo*7h s 7 ,
RO, e et e mee e m—— I PSS e - 0DOD*9S .= M -- 00gGC*79 o= M AINIT.LIHOTYNMLIS b N
- - R = - NNO0°*9h ~ =n 7 0000*%n = 7 :

gnon*9g n Y nono0°Ge = N AN{TY LHDIVYNILS Iy
onpoeoh R ¢ NGOO0 = 7 ;
S S, — e _— e e 000009 A M npoooroe 2 Y. INIT IHDIVYMHLS z . 2
: nonnsa - = 7 Qnv 00N0°*N ® N JV NILNID .

SIN030 N*Ne ONNG*Ew = SIXY NANIWalW3Sg angne*n n 2 N00s*Th = 7
Aq o3lvioy 00nNN*09 & SIYY HOPYWeINIS 00p3°*ne x Y Q00G*N = N WIIdI72 { i
B — SOTLSTYILIVHVHY el - 0L - s e WO 4 IdAL LNINOYS .,
- . : . e e SAHINT ST LINN HLONTIT i
AMIIWOID dNnvy

70 3INCONT*D = HIYKAT AnNag A
SMYIQV¥ 00 30mSe/°0 = 3194 [IVINAY i

2 ALISHIA A1anTn :

_—e o Ty

- .t-?:.-.!..!::ln...!\-.«,.d



€

TLERVL*D

70 316GhK9°C £ 3054510~ £ 0

10 Ikgh/1°n
I0 324€97%0=

. In 3t10Rt*0
1IN 3R0Z4C*0-

TTINT3steen

MH . o e NG

Z20=3/84857°0 - . .
7N=q6ct102°D

10=3€2L95°%D

HDLINIANTDIY

T TN 36ZLIN T 0-3058¢CC 0

EDR PR RN AMY [WH AL Bl 3 P ewlanN o

R E VA N S e it g

9x £0 1692191°0 T Zawt(1IHY/AMTINT DT LMY

- - CO L9450 °n & ({)HY/Y]A oMy
Z0=A954H2T0 10 35€317+Q [y
fRe31101G¢°N I0 3I09¢71q 4

00T IRRCIE T T L T e e

NVHHYS N A00U SIN3IDI4430)

an 3r1zicezen
TN=32hrhlene-
7N=4akHn0C 0

on 3z2¢rheen

00 IhZ/7L6°0="" -
10 3nnQ0ten

0N- 37228 Zhen -

f=3L9265C8*N

10 3019hi*Ne = ¥OLIVY ONIZIIVHHON HOLD3IANIO[3I

TO LTsEn®a = 3INIVANIYTY

7Nw3n/0alen
70=~36750¢°N=

0n 3ennzien - —
TN=J6aN6T 0=
noAgnzoezen - - s
no 3s/nfasn=

ZN=35€n0le0

MOLDIANIDIA

t0-3nnnNnten

©
R e e il e — —~ .

AN 3pGGZGen-
In=3a0u96%n - - e

HOLYIANIDTA

ICLZb600 w ANVENIOTY

et el e e e m e e e m - e -

Fh=3r8/0L4°N0=
ZN=ARAL9TOA -
10=49/9122°n=

N0 35n0P9Zen -
nn 3nszzatren
N0 31£2594n=-
In 3a00nten
nO Jes%RAN=-
N0 3L0TES*N

e e e e e e e e e ne e ee s - . e e e eie e e emmr s “a

OMIZIAVHYON HOLDIANINTT

1C R4€0T1°0 = AAIVANIOT]

HOO3INA 40 S33N070 ¢

SIHIONI AGhb*4E LY ST ALIAVND 40 H9INID AIRHMNLISTANA

9% £0 AZZAKG®O = AIANTIY THL 40 SSVYy

indino

3744Y8 MOMS 0L 3IT44V9 'J(

SIHIONI C0DO0°*SS LY ST 33v.nS 3343 a3a8nISTOMNNA

3744Y9 ONIN HLIM NNYL X04 ‘ !

svyaLy



=37 44va

!

- —_— . L ~ IO

w ZN A9Lkwlena Z0 3.0N6Ge0~ nCno*oy nong-ng nonoegs

; ten/sgyvalizoN Ny SIAHINT NI SININT My

b o ZDPU<k.thc\ua-\.,—u><:-.l'za»U.«..ml.—.a\.ual..:._.wz«, e SILYNTIOYON VN L JLYNTQUOO D=7 . .

10-3IN9CLGALZ 0

IN 30686520010

ZN=3€CRT1/9hH"N

',
W MOTLD3NN0D AININMANL TynngyN
. Z0-3H/CT14E2°0=—1N FEIFCERIPI0a—T FZhhPh/CT1 00 —— e e e e e
. . yva N
,.r.. - et m s iy a—— e e L P -
B - - e T T T T s m e Z0 - 309999962°0= 20 IC999AZN1 0= 00 F4LOZGRBY 0w - - - R
0
: R e e R€=307000000°N 10 ITATZ/E594N= 10 FLANG4701°0 -
20 313R590£1°0~ ac=-3000000AN0N 10 AGTZ8g50.100
- - - T e e - 10 A7AT2RITON 10 IFZCICAZTIC N PE-2TNANONA00SN o
HYa V(a0 —
- - 70 312/b14465°N= 10 J8Z7/N4KL9°0= 10 ARPSCHAT/*N
Z0 ACIZIERLTI0= 7N FIRO0CINZ*0= 20 3IhOZI00KT 40~
. . I0 3H20Z/1HhZ*0  ON 014044 RE Ne (NaILo9CHhTaR*Om
¥194
- e S P C e e 70=30FT11LGh*0 Z0=3Z8HIN9G5C*N= [0=3h0GG79070
ZN=3Z069096C*N= ZN=IACT9CL72°N 1N=36010H/07°0=
- 10=-3KNSGZ2992°N 10=36NTNHLAZ*N= £0 I1420056(*0
n+
00 39€/88G51°N  ZN=3€2T10KKh6Z°N  ZA=ICAHSTIOHNZ®O
Z0=3€2T0hHEZ°0 10=3GZ6CNANLEC°N  Z20=3075/ 172000
- - - e e = - - - 20-3€4S10K02Z°0  Z0=302621/80°0 00 316°h8461°0
nyt
L - - B R, S Zealy=SN N JFANDRZe0 = 01
SAHINT 7N 3ZhGosen o Q0
o I . - 9Y 0N J9h0al1*0 = Ou
* 20 tnnpwren 21 0Dk 1 neviuen v
20 D0%494°0 0 A102Cen 7O WMnaa7 0 7
£0 eonzren n AghLanten N Javezeen (
¥ W/DN NI 5 1 Nt oy NI .
(CIVULIV/NY IS N a1} SMTLINYHYLL cqye e
i 4 -~ . ) ..



SECTION 7

PROGRAM LISTING
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AL0ARUTATLY B8Y/264A,4n2 = ,FlideY,y74, HHZ = yrlud.4,

495X 18n5em=MENOR ARLS FlOed9 7R,  Fbely8n DEGREES/ 66K
Sl4dienion AT ® = JFl0449,90 AnND £ = JF1ded)

G 1V 53

30 IF (A(l).;‘L.U.O) Gu TO 4J
Tyrelid=e o - L B
willTt (6y35) FaRPOINTOL =) o xPOINT (1) 4 zPOINT(Ll=1)42ZPOLINT(])

. . 35 FORAAT (1d042a012y48313aSTRAVGAT LI £ 9%, 40c = sF1CeH4,7K,
290 = 4F 10«4 /26K994nL = Flined4s 74,472 = 4F10e4)
Gy 10 50

40 TyPcl(])r=3
WRITE (6343) [ yRPOINT(I=1) o RPOINTII) 980 1) yZPOINT(I=1) ZPUINT(I) suh
2MMACL )y 3y RC (L) e4C (L)
45 FOMAT (14U 2R 12,6K09HPARABOLIC, 64,94 = 4F10e49,7x,
z9A1 = JFldedsSAy J2AVIRECTRIA = 4FlJdeld4,49x,
310nxX0TATLY 3Y/26K,8HL = 4 10e4,74, AHZ = 4F 10,4

436XsF oeladn VeGrREESZ/66Ryi4veniea A1 R = ,FlUesd4990 AwD Z = s F 180e4)
50 CoNTINuE
 aRITe (6955) £BUOY
55 FORMAT (AU, 31dkuaesST POINT IN ThHE T1auK IS AT 4F1Q0e4y7t 1iCHES)
 IF UBCGIPTeEwelPUINT ((SEG) e AN eBeurpT ot derPUINTINSEG) O
2BEVULP To dC e LPUINTINSEQ) o ANV O IEGRP T4y eJoDe ANUSRPOINTINSEG) JEwaleD)

360 10 7»
cRITE (64340)
60 FORAAT (1nd, IBHTANK IS NOT CLuSeED)
Calae EAIT
65 wRITE (5,700 1
7U FOoRaAT (1dy 15HSEGMENT WUMBER »2(2y11:4 IS INVALID)

CAaLe X1
75 23371=200TedeulnH
 bLunPT=deanPieleu259
BEOdPT=dtaPisleu2sy

‘ D0 eU [=l,usc. T ey

RPOLWAT(L)=RPUINT(])*U,0254




[VEEEEY

G TR BTN T |

SRt

U 3. Ser- 8.4

0

SLJS

AAIN ' = EFN

SUURCE STATEJENT =

CIFN(S) -

ZPOINT(I)=ZPOINT(I)®0sU254
KC(I):t(C‘I)‘UQUZb‘Q

g3/

ZCtL1)=2Ci])eUua0254
A(liI=a(l)esUaJd204

u(l)-d(l)cu Uz2sy
A@(l)—hAmﬂA(l)éﬁ!!}BQ.O

80

Couwtlnue

Va3 75

READ 3AFFLy 1aPUT CARD(S)

(NdAF-LT.i.
l""l |“‘f3AI
RKEAU (5,73) L3AF(L ) R3AFI(L)sRBAFO(T)

R.NUAF-JT 3\])

IF 0 T U0

CREAPL(1)=RBAr (1) eygeU254

FOQRUGAT {(3FL1DJe0)
ZBAF (1) sivaFll)eg,0254

Na4r0(l)—<oAFJ(l)ﬂu UZ:%

CodTlnge

READ A CA:E l@ﬁg] CARD ANU BEGIN A ~NE CASE UR

REAJD (54105) LEVEL,IDEGR, VIV, 02(1)
FORMAT (Flded,sl1U,3Fi0ed)
Ledel=sLEvELedad2bY

et

[LKHINHTL RUN

|
I
! |
| |
| |
i i

U211 =0l 2)8uUe0254
IF

LulvsZolvedeUdeby
Uzl =021l 1eu.(204

(LEVvelenEeZBoT) 60 TO 473

lF (loceoxXenwEeal) fDCOit=3

|
|
I
i
|
|
i

FalallaXalla)

i

TAS3ULD

S WUTER RApluS UF THE UNDISTURdcO

TEAP(1)=Ued

FIND ThHe VUTER KAVIUS AdNu THE <ATIO0 OF THE IchR KAUIUS TO THL
FREce SURFaACE T '

L

TFLAG=O

IFLAG=D

130 1=19N3¢0
(ZPUINTUL ) abGedPOINT(]=1))
(IFLAG EQeU) U TO 115

IF
IfF

0 710 130

6o 10 13¢

115

IF

"IFLAG=|]

AalzLeveL=ZPgInNT ([}
ARVesLEveEL=ZPUINTLI=})
(ARGlencoeUa0) gU TO 12
Kr=xPOINT (1)

G0 10 2>

o e et e

120

125

130

IF TARGT 7 AGS T aR3T T eEQR ARGZ/AGSTARGZ) )
Cabi FlInur (1 ,LEVELYKR)

IF (ASWLT rR) AS=RK
IF (I;nP(x).ur-U-u)
TEMP(})=nrK

CON' ITwut

QJd TV

Gy Tu 135

130

23



. sLuSH o . o o 3/1
. . MATN - EF SOURCE sTATEMENT - IFN(S) -
IF (ASeLE.UeU, GO TU 170 T
EPSL=0.0
GQ fu 140
135 IF (TEdPUllevTerK) TEMP(]1)=RK
. EPSLETENMP(1)/AS ) T
—_— e e ,
C
C EIND THE UNDISTUKBED CENTER O GuavITy AND THE LIwyID yOLUNE
c :
_ 140 £¢nh=0.0 S
Cale INTGl (Fl LEVEL sZBOQT) - B .
e _£Cw=ANS e e _
CALL INTuwl (F2oLEVEL »2B0OT) o i o
LCU=LCG/ANS
VOLSANI*P]
R S _ S
C
o L=skevdl=ZCa o
Dzdiuvel3urT
HasbbvEL=4pUT
C
C
C ESTASLISH THE CENTER OF RUTATion )
C o -
GisSUe( o T T
W2=Ue0
D)
N R
c . e B e .
‘__M_VC‘_i_g __»L)tT:_KmeE THE NUMBER UF t‘.lbt. “FUN([]UNS TU Bt \JSLu FUK THE
R & clGENVvALUEL PRUBLEM : ST TTo
C ,
TeMPF(1)203e¢028396%2/(2+0*/AS)
VO l4s I=1,5
Jeb=| - - - -
e IF (NIl e TeTEMP (1)) 6O TO 150
145 CoNIlnuE ' S i i T B T
g v |70
150 muveR=1rULY Yy
N
T e I e I
< CHECK vALIwITY OF MODES
c L i}
IF (MODESeLTe ] eURGMODESeGTed) MU ESZU
C
TEAP (| )=cevEL/0.0254  — —77° i S
B TEMP(z2)=nqUev L
) - MIEﬂF(3)=LCb/U'GZ:4 T T T -
WRIVE (6,165) TITLE,TeMP,IlvEGR
165 FOXMAT (Ll ygd3Kkyl2a6777
e /1X:31HUVUIDTU<b£u FREE SURFACE o> Ar ,rlu.ﬂ 7d INCrHES 7/
350341141455 OF THE LINUIL = 4t 205,34 Ke// ' T
o HOKIOHUNUISTUSBEY CENTER OF GRAVITY S AT 4F10e4,7n [nCHES//
. 59Xy ll 1 Xy ]OHUEGREES UF FREEGUM) T ' S -
C




sLusSHA o o
N . MAIN - EFN SOURCE STATEMENT =  [FN(3) -

CONLI=ASeCOS(LaMMAA)

0371

CoNL=PleasS*e 2L/ vUL
CavNa=Cuanlsk

CONS=2,0%CUNY

CoONY=PleLwe®d/yUL - e S

CONGZ(AS/L)e®) ) o o
CONZ7=COnNLeP [ ® se2/vOL
Cogno=pieasSee«l/VUL
L COoN?EL/2e0
CCAbw MATKIA S e o )
. Go tv 100
. S e
C
170 TEAP{)SLEVEL/Ueu2hH
o wWRITE (6,175) TITLE,ToMpll)

2181 INCHEs IS TwvaALlv)

"T;gm?CiﬂAf"({ni.23x,}zho//?xx.z&HuQUiSTJRBED"{kfﬁ_SURFXCE”KT"TFIDJWT'

GO 10 100U

END

25
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 SLuUSH - o 7 3 I R I
. . MATK] X - EFN SUURCE STATEMENT = IFN(S) -

SUBKOJTLINWE MATRIEA
DIMews]0n bETACLIU10) yBETABIEI0 10U 430100 4yyol1U)sUMEGAC(LU)

- DlideiNsSIuN A[ﬁLg[g.gu)lfLNIZﬁIU-1U[1T}u}}Q KU), NU(lo.ld), o
‘ T g 5ude 1)
DIAeNSTOw ZFIRCEL3) yALPHINILIT),y  CCALCHIS) 2CPRINT(S)

DINenNslId JdJIn(s)

Ol dcivSId AM (100 10) 2u8MuCidyi0) sa(lasiQ),utiu,y,ll)

VIens I CNN (LU Ld) yLAMBUATTO) ynudTARTLO)

OIH2N510N ANIS ) y0AMMALILS ) 40N IS andlg) LW I5) s (S) yANSTAR(S) yui(S)
CDIACHSION LTiaAT (101U orTSILe (1) ,2.,41C),TERM(Y)
o CoitMdy Nac_\J.LI.VELoLCUoLsU H,A)sVuL;pl.LPSLoKHO MOL)tS /dUT IU_,EGB_'
619 92,83,201V,0212)

COMA0N/QANSD/ AMMAA LY

CONAUN/TU G/ QUL CUNEyCUN3 LU C D, C3N6.CON7 CUnNdCuyY
Conmdy JOAF /VEAF W LuAT (3U)WR3AFT (30, m;uFu(3u) S

CoMiU i JeLEM/MURUER yMPULY ,UN (5 ).NquL&.NHULY.ALULFtIU 0)
CoMAly ZGAUSS/HORD A(3) yulo)
ﬁadlqu /PA*AH/H,N,JNJ.JNN;KN.ZZ.,JNC,ANS
Cut/3cS573L103101sBLId,uilUJsXil  xJdyslrdaulallady
KE i\ JJ;JI!"‘"‘J{NQJJIJ
REAL LaLAnSoA, hN,KNbTAR LN,NN HO,LJd, g,LthL
KL»L i[tle ,13JH Limal o T
EXTerayAL Fl, b 2yFq,F5, FOo,FT7aFB8,r7,F12, Fl4,F15,Fla,ri7,Fld
LXT RNAL F&d.r29.FJO - .
DATA JUn/0e5818605229=0e3461262303427329994,=0e02333064492,0020701265/

S ElGENVALUE PRUBLER
WUONSO M:l;MOthR’ T T
UQ oU a=Aa,MurgtLR

IF tngauTenPOwLy) Gu TG 3%
L (NGO TearPOLY) QU TU 19
T U CALG INTS2 UrhyLeVELsz30T)
Ao (M V) (HeoFLUAT(Men)=2esF LOAT (Mew)+2,)*ANS
CBMANAM A)F (e =EPSLee(2elit+nd V) /(20 0f 0aT enN))
GO 1Y 53
15 Izsv=pPoLy
INNEUNLLE
CaLe [dTe2 (F7albvel230T)
AWJ(M.v)—-LXP(-JNNnL/AS)/JJvo;w:
CALL 3cd5ELk (UNNGBIPs3ly)
AigasdiieciPst
CALL 3C330EL (ARGYO1 4310)
IF (MeaTeyg) Qo TOU 25
bUudll )3 e/diuNee3s(JNN$3IP=ARG* ] *+ang*22eB81D)
Gg U 54
25 BMNIM ) Z e/ d e 28 (FLOAT(Z2¢Mellwylp=cPSin€(2%id=] ) (i, OAT (2% i~1)«
2B1=ARGe31D)=4eFLUAT(H®(M=1))eociiy(i1a],n))
wg Tu 370
35 J=it=HpPULY
B Jnit=dat )
I=nN=MpPOLY

‘ ) JNNEJINLT)

CALL [WTu2 (FaslEVELZSOT)

27



. _SLusH o o , , B o o . 03/
. . MATRIX - EFN SUURCE STATEMENT =  [FN(5) = |

SUAJEINME NN
AMNIM g NI==EXP (=SUMUSL/AS)/SUMJSANS
IF (MeEdenN) w0 TU 45

‘%ﬂw_‘_wAau-unLPSL - - -
Catt BESScw (aARGE,pBlIN, leN) : [

|
ARGe=JUNMecPSL o e o l
CAul 3IESSEL (ARGZ,a81M,310M) T

BNy NI (ARLL®BLNedIDON=ARGI*3lMeg i )n)/(ARGLH#2=ARG | ¢a2) e PS we2
GO0 TU 30
45 CAbLL 3ES>L (uniN»slP,y310)
ARwsSJnivecPol
CCALL BESSEL {nRGyB81s810) )
mdiﬁ.v)°((JH"'4'10)‘le"Z'(ARbodIJ)*‘Zn(ARG"l-lo)-dln.z)/‘
2(2e¢J,yinene))

U A dtiNgM)I=adNtiyn)
CBMAUN G SgANEAEN)
A(ddygn)=Andti,y )
A(\I N)—AHN(M!N)_ o
BigMan)sadnniMyd)
B{NgM)=3rinn{Myn)

60 ConNiINUE

CALL JACUBT (O, MORVER,WIERR 0 ,AsCiiX LAMBUAMUDES)

AF_ LIEXKRep <o) GU 17O 1UC

anlh {6s8U)

30 FORMAT (iU 35HEIGENVALUE PROGLEM CainwVT HE SOLVED)
RETURN

C
C

‘ < o wON=DIMENSTONAL CUEFFICIENTS
C }

1IN0 DO 105 n=],4idu0ES
GAMMAY(N)I=UeU
Do LU K= yMugubEr

VO JU> J=)]aMUKDER
lob uAﬂnn\(N)_uAu1AN(N)+P1*L'Ab"2/JQL¢CN<(K NI*CNK(JyN)#aMNEK s J )
VO 110 M=],MUKUEK ' - '
CAaLw Infot (F7,LevilZB0T)
11U AydiARIM)=AND
DO 115 d=]1yHUpkS
Hn(n)=Jdeu
BJ(M,-U.'J
CRNINISL/ZALAMDALIN) «AS)
U 1ls =1 ,MUKUER
HAEN)SAd (Nl +2e*P lead o33/ (VULPGAMAAN (i) €KW (iN) ) «CHK (M, ) #ANSTAR (M)
1S bm(m)-d1(4)#PI*ASto3/(VUL*uAﬂMAN(n),-cwﬁ(d.w)'dMN(l,m)
IF tlDEursivtEen) wu TO 295 ' -
wrlfc (6,139)
13U FORMAT (iHI 940 2IHCOLFFICIENTS 7 MOOE s J Ky 2HKN y 14K g 6HGARMA L, L 2%,
27N = B, L3N, 2HHN,y 16X 200N/}
VO 190 NS eMugL S
UN(N)=2eUsuN(n)=HN({N)
140 WRITE (641450 NyRn (N 3 GaMAANCNY o (i) HN () sUNIHY 7 7
‘ 145 FQORNMAT (29441195 deb)

Qo 10 75U
295 wRIlE (64,3U00)




. . SLUSH B _ . han

MATRIA = EFN  SOURCE STATEMENT = IFnN(S) =

ST F oA (1H0, A ZIRCOEFFTCTERTS " mGDE s [GK» ZHKN s THE, SHORNHAN S 1417
24rB N [bkuZHHN//’

VO sUs W=lyNuueS
‘, 305 WRIIE (6, 310} Nﬁn«(ra).uANNAl‘*(N) BN (IN) g HIN(N)

310 FORNAT (244,194 13e5)

C
C
C MAALAUIL. WAVE HEIGHT AT Trk OUTER rRAVIUS UF THE UwuiSTURBED
C FREE oSURKFACE Aw THE KINETIC EwcyxGay

C

T 750 Texa(l)i=uel
o DO 770 J=1aMUxUDEKN

IF (JealedrOLY) uwU TO 76U
TERMEL)I=TERM{L)+CNKIJ, 1)

@Q v 779
760 Il=Jd=MPUL T
T TTHERACIIETERM U I +ONK (D L) #dINTT )
770 Conilnue
TeEnM(lI=TERAt P erN(L ) eBr (1)
TEXKAL2)=UL0

U0 780 J= ] sMUAVLEK
Lo 780 K=],nMUguER
TTT780 TERME2)=MERML2) +CNA (I 1) #CHK UKy 1) € AN (J9K)
Ihdﬂ(z)=[;(M(Z)CKHJ‘PI'wS'L“z‘dw(I)OOZ/Z 0
TWRITE (69705) TEwrm(l)yfERn2) R o

789 FORMAT (JHU 94y 7HI1AX . ETAZAN(L) = ,Ellen//

25X9Z87nKIneEl1C ENERQY/XN(1)es®y = 12126293 AG)

.__._*,S, I S SO, . S

C

C CALCULATE T1HE PULYNUMIAL COLFFICILNTS oF THE tIUtNFUNCTION)
C
C

TTASSUMED FUX ThHE BVP NOSe 1 AND 2

U0 oUU W= ,uPJLY

800 ACUcF (inpl)=1ed
TTTTU0 dus wWs2anPuLY

VO B8US K=z2iN»2

T 805 ACUCF (iiaN)=0ed
DO oly Ws3sNPOLY

V) old K=3srine sl
810 ACQ;E&y,&)f—EEUAI((Nf§+z)'iu'x*l{)/FLdAT(n*‘Zfl)'QQOEF(&)KEZ)

C
C
- C "BOUNDARY VALUE PROBLEN NOe o
C
CALL INTw2 (FasctvelZBoll
B o TERA(1)==PleRHU*ANS
c _ . ' L - T
Call [NTG2 (FybEVEL,yZBOT)
TERM(2)=8e/30«P [ #RAUSANS o oo e
C

TERW(3I)=ueU

DY 223 = ,iidgbER

CALe [NTOL (FlUYsLEvVEL, LuoT)
. RTISIOE (M) 32eJeASee2/Les2eAn>

VO <23 WNEdpndruen

l1F (MeGgleniPOLY) WU TU 222

29



. . SLUSH ol o S o e
. . MATRIX - EFN SOURCE STATEMENT = IFN(S) =
IF (NeuTeWPOLY) @0 TUO 220
CALL INTu2 (Fri6,LEvVEL,Z3uT)
LTAAT (Myiv) ==AND
e eD 10 223 _ ) - o
220 Catw [WTW2 (FLI7,LEVEL,280T) T
e LTHAT(AyN)E=AyS o L

g 0 223
222 CALi [4Tw2 (FI5,LEVEL,ZBOT)

LTHAT (tigi)=ANS
223 LTHAAT () =LTHAT (i) ] - -
CALL SULVE (VURDERILTMAT yRTISIUE s 41 ,0E=B425suNy IERR)
_AF (ldRReuTel) U TV 245
aRITE (642301 .
230 FURAAT (iHu, 44065 TMIRD TERGA OF j1lp CANWOT BE CALCULATED = [T Ig

250 eQUAL 10 LERU)
G0 T0 295

TRE 00 oy Ml iuioER

_ o CaLe INfal (P18, LEVEL,,LBUT).

250 TERA(3I=TERMUSI+LeUORAVSP [*L %020, S %, 3vuN(n) $ANS

C
255 TERMULY)I(Gle?2+G3¢82)oRqUev UL
c_ e S
PHIP=TERA (1) +TERM(ZI+TERMIIDI*+TERM (4
o CWRITE (6452030 THIP,UTERM(L) yl=sl,y34)

260 FORAMAT (LHUs4AsTnILIP = 4£1205428H xa=il®82 WHERE THE TERMS AREs

24E 1daeb)
C
B
IF (loLoNaNEes) GU TU 2950 - -
® . TOovTTe I
c _
C 2OUNDARY ValUE PRUGLEM vde 2
¢
C_
¢ 122P 1S THg SaMc As 11le 7 o -
C
N S ~ TERACL) FUR THE d0UNUARY VALUC P osLEn NOe 2 IS Tdp SAnc
C A5 Fur Tiic BOUNUDARKY Vvaide PRUOB|Es Ue |
C
Calih [NT62 (F1Y9,CEVELZ80T)
T V'"TEK';'l_(VZj'=‘f.u"ﬂ'10*r’lOAfdj ' ) T T e
o C
h T T TERMGY ) = (Gles+Gaea2) sRyORVIL T T T T - - ) )
C

IF VIERReGTsU) GuU T0 425
e HRLTE (8,410)
410 FORNAT (10, tarbdHTHIRY TErd OF 122p CANNOT 3E CALCULATED = 17 1Ig
2SET CQUAL TO ZERV)

LRG3 =000 L
Gy 1J 435
425 TERD(3)I=IJIP=rerRA(LI)=TERNIZI=TERM (4,
S e
435 wolTE (o450 THIPLUTERMII) yi=lyy) = 7 - T
450 FORNAT (ldU,%K']d}ZZP = ,E+405,25H ;g-&tozwmnERE THE Tpﬂﬂg ARE
‘ 29claey)
C
30



SLuSH e o , D ' YA
. s MATKIX - EFN SUURCE STATEMENT = IFN(S) -

JUUNDARY VaLUE PROBLEM Hue 3 /

[allaKa]

133P=(Gi*el+G % e2)erRHO*VUL
. T WR1IIE (6,5u0) d3sp T T

FURCE 0ISTRIBUTION COEFFICIENTS

2950 1F (LZ{l)erGedoDeAnUeDd(2)0CWedo) fuU TO 200

ARG t=1) el
ARGI=] e J
WO 295D J=l,5
2955 CCALL(J)=73.0
I W0Z (1) eriEe)ed) w0 TO 2960
1=2
LFuXCEtLL 1 sdDIvy=0c(2)
LFURCE(Z2) =48]
w0 0 2765
2960 1=1
LFOXCC ]} ;LWEVEL: vZil)y T e
ZFOXLE(2)=L01ly
2965 LFURCE(S)=LcvVEL
ARQISLEVLL/De0254

wRITE (64,2770) AKG3
. 2970 FOROAT (iHUs 40 3iHFURCC DISTRIBUT IV, COEFFICIENTS//
26X 312142 =CuIRUINATE, e o
3541 149ALP A2} CUEF o,
46X 13T TAes CUCF oy
ﬁZﬁK'ZUriALPHA(J;‘Xl(l) COEF o
61Xy LUHALPHA(3) #XN(1) CUEFes
71X.L$~MI(1).- CoefF o/
B8X27nl [NCHE 3,
FlLlAySALIV Kay
21323 711N Ko=vi,
321K, 741N ga/n,
423Xy2n1N Kays/
SF17+4)

3000 h=l
ARGI=/FanCE(T 1 70eueoq
UC oUIS ws=i,,ioRQeR
IF (0, aTedtPOLY) QU T 3010
CAaLic INTw2 (FoslbVELyZFARCE (1))
ALPALNIN) == (44 ¢FLOATIN) =Z2o#FLOAT (Nt ) e2e )W ANS —  ~ 777 oo
G0 11U 3Uls
JUull y=N=kpuULY
JhhiNnEJdn(Jd)
CAaLe nNTwe (FpyleEvel ,ZForCE(T))
ALPHL JIN)zaEAP (mJNNSL/AS)/JINiVeANS
‘ JUulS CUNTinue '
AKQLI=0.0

31



. . MATRIX -~ EFN  SOURCE STATEMENT = IFN(S) =
Lo 3020 n=lyMGROER
3020 ARKGI=ARGL+P I *ASee 2aUnNK (N II*ALPHINIL)

. SLubsH L , , ga’i

CALL INTGl (F2ibevibky2FurCe(l))

’____,,*,_ __vM=sPleans e
C

 CPRINT(LI=CCALC L)

CCALC(l)==RHUS(Vr=agN(])sLeARG])
CPRINTUII=CCALC(L)=CPRINT (L)

CPRINTIII=CCALC(I)
CCALC(3)=rriQ ARG
CPRINT(31=CCALC(3)=CPRINT(3)

CPRINT(4)=CCALC(Y])

CCALC(4)=CCALCEI) onN( L) oantl)
CPRINT(9)=CCALCHY) =CPRINT(H)

CCFRINT{(S)=CCALC(S) o

CCALC{S)==L/Knl1)eCCALC(3)
CPRINT(5)1=CCALC(S)=CPRINT (D)

IF (DZ(2)eEQeusl) GU TO 3025
O CALL IhTal (Fle2FUuRCEL3)2FURCE) )
LCGEr=ANS
 CALL INTul (P29 Z2FORCE(I)JLFOURCEC() D
LCGM=2CoM/ANS+LCG '
ARG ARG +CPICINT(S)820GM

ARGOD=aRkas+CPRINT ()
SR S e o
‘ 3025 IF (lEnR«GT o0} GQu TU 3045
. wRIJE (65,3030 CPRINTOL)Z(CPRINT (0 ,0=3,5)9ARGI
3030 FORMAT (17A3E FenglTXK,3351Ye0/F1744)
GQg 10 3995

JU4S ARGL=EgOU

LO 3060 =] gnigrROER

IF (neGTanwPOLY) WO TU 3050
CabiL INTuz (Flé,LEveEt,2F0rCE(]))
G0 10 3Gen ' '
3060 CAaLe INTGOZ2 (F17,LEVELZFORCE(]))

JLEL ARCGe=aARGe~pP I (ADsL ) ®2 2@ N(N)®ANS

C
T UTTCRRINT (20 =CCALC2) co T - e
CALL InTul {(FpsLbviolLyzFyurCECL))
 CCALC(Z)=AN0® (Pl oAND=GIeVN=ARGZ* (GIeoulllat®(3N{I =N (1)) )*eLeara))
CPRINT(2)=CCALC () =CPRINT(Z)
C

 wRITE (6437300 (CPRINTEJ)INY=1,5),a%03
3980 FCRMAT (17K35c19e5/F17e4) -
C
T 3395 FORCE(3)SLFURCEL]) e
LFORCE(L)=4FuxCELLI=DZT

TP (LFORCEl b enmeFURCE(2)) ©wy Ty 334y
CIF ULFORCE(2) ot we ZFORCE(3II) vy T0 40Ul
LFOnCE(L )= FunCECS) 7

] GO0 TU 39ug
' 4u00 IF (UZ(2)etwele0) 6O TO 200 T
IF (lecde2) wu TU 40Us

32



 SLUSH 03/

o . MATRIX “ LtFN SOURCE STATEMENT = IFN(S) =
I=2
ZFORCE(1)=201v=0DL1(2)
e LFORCE(2)=2B0T e

GO To0 3000
40uS ZCP=ARGH4/ARGS/CeU254

VRITE (6,4010) ZCP . .
4010 FORHAT (IHO ,4X»37HUNVISTURBED CFhTER oF PRESSURE IS AT .FlU.%.

e e 2 H ENCHE S : e s e
C
e i
C SPRING=MASS AUALGULGY PAR«M;TEhS
- C . _

2u0 DO 2UdS N=1yMODLS )
—— “LN{)=G63- Lol eHM{H)/BRN{N) - o i S e e o b =t i e e
MN(H)=RAUPVIL*OAMMAGIN) vl i (i) s®2eKN ()
2u5 KNSTAR(NISHI(H)I*ANIN) /L
MO=rHO®VOUL
e DO 21U N=2i,y#%0DLS e
210 MU=iiU=MNIN)
e L 20 3eRHUSVOL /R e e e e =
DO &1 N=lyftupe>
S =215 LUSLU=RHOR VO (DAMHAN{N) *BH (W) O KNINI®(GIsBN I NI=LOe(BRN{n)=HNI{N)) D)
2/1M2 .
S e s 10=111P=n0eLuas? - - - IR - e S
00 290 N=1,40DES
e = 230 JUSIUSMNIN) #LA AN @®2 e - e
ARITE (69315)
‘315 FORMAT (IHO 494X 331HSFRING=MASS PAKAMETERS MODE 29X 4 2HMN 15X,
. 22HLI y 9X s IOSHENSTARZALPHA(S)/
T T o 343Ks0HIN KG,10A,7HIN THCHES ,1DX 70K KGsM/ /)
U0 520 N=isruoesS
L N{N)ELNIN) /0254 e e e et i
3.0 GKIIE (693250 mgliN(in) JULIRIND) yANSTAKR (i)
s 3285 FORAAT (349K 1 1903c17ed)
LUSLU/0.C254
s WRITE (62333) MDLO,10 : R SR -
330 FURMAT (IR0, 31845HMY = JE12.5,31 KG/
T 2 232X, 5000 B st ideny ?n InCAEs/s o s
3324,51H10 = 36 12e9,Bi1 Kiy=Aes2)

- — C
C COMPUTE INTZGRAL FOR TAU

- - c i -
D0 75 [=14yMIRDER

e e e R i } = 2 . l - i - S G o g Ry S - —
V0 75 J=14MURDER

UV Jisse =] T - - . e T
Xdl=dJd}

e IFlieGTeMP0LY) GJ TUu 65 R P e

IF(JeuTaniPOLY) S0 Tu 70
e ANS A (UKL ISR AL e ) F UKD # K G ) o o o e
XIHi(lyJdI=ANS
G0 10 75
64 Il=1-i1POCY

‘ JNNaJN(Li)

JJUsJ=-1nPOLY




SLUSH ) _ o , N S - 03/17
MATRIX - EFN SUURCE STATEMENT =  [FN(S) =

JNN=JN(JJ)
Cabu nTul(Fddy)

XInwit (] yJd)=AND

Q0 T1Q 75 e
‘ 70 JJd=J- IIP')LY T

JNA=JIN(JY) o
Cabw IlTbJ(FZq)
ARInNT (] 4 J)=AND

75 Conflnucd

C COHPUTE TAU ALD ANU

Do 95 H=1;HUU&SM”“
DO 37 =6, 01duEs

TaUtiryN)=9Q
_bo a7 l-l.dO«OLR
(P Re] 0/ J—l.'iJNUhR
IFtlegTeu) GU TU B8]

XINT2(Esu)=xbnuT(l,9)
wl) (O 4>

81 KInlZ2(lyu)=alultuyl)
B85 TaU(ny NISTAULA NI +CHK T yNI®CHKID, ) ehINT 21 9J)
87 TaUil,mM)=TAU( g T ‘ B
Syt =Uly
Ly YO I=],0PuLY
SutalH)=suntial+Cnn(l i)

90 Codillnue
S Ml=dPOLY +|
VO 42 L=a}).MUxPER e 7
‘ﬁ-" o biEa=arony
JNN=Uut L) — : ——— . -
CALL JESOEL(J N0l ,810) ' , .
SUMTTAI =50 tal sCna i L, M) as]
.92 COoHiInuce
95 Cohlllayul
”UO 129 =1 ,MUpES
UD 126 HizjyMULES
KU ) =5URm (i) €5yt (M)
Iftvetdeir) w9 TU 116
CLELWiT=0.u
GO U 1y
‘lb VEL: 1‘1_‘.‘1
BETAD(Hy)=0eg
QG Tu 12u
118 BETAS (4 ) S=CyN2eTAU LNy it ) /9AHAN i) wcaiidagN i)
"(-CU.‘)'T"U(I“”,/“\N(").K“('“‘ar\”n‘lqni(wlJ*L\)N‘iﬂ(l-U/( N(i'l)*h‘N lll)
G=CUwE) #Rkivy i) ZoAnMAN(N)) LI
120 BETACG i) =3=CUZ*TAUlN 1) Z0RANANT I =Cuii3oK (M) ®(240e5yRT
SUGARIIMAN (M) /GANAAN () ) SVELANN=COAS e TA L LasM) /INI(N) #RW (i1 eGAL AR (),
SHCUNA R e O/ (NGIN)ORNNTM) )=CUIO)®Kinul i3t ) /GartitANINY) )
l26 Conaliue
OMEOACL i) ==0ey*dbtTA(w,N) /60
W3ilnwl)=Co ‘,‘(]AU(N.‘,-J.J‘ANUH"N))/(’\i(“"ﬁh'\l‘lMA“J(N))
o S¥UeLssETA (g
‘ W{Hi=sCJdiuoveiCV ‘I'H‘N(H)'XHU(“'“)"LU‘9‘TAU(I‘.N))/(,,\M MAN(L)
s=CUNIenNty)

34




SLuSH

NATRIA = EFN SOURCE STATEMENT = 1FN(S) =~

128 ConNlInvE
WRITE Loy 1417y ((TAUCI 4J)sd=) ,mMOLES ), (=1 ,~00ES)

WRITE (o i1118) (UANUTLyJ)susS1,il0pea )y §=1,4q00LS)
wklft(o,lLIIV)((nLrA(I.J).J~l,uubL>,.L—l,‘OutS)

1lh(b,lllZU)((dLTAd(I.J!vu-l,Huucg).l-l.MUuES)
ﬂkllt(é.lllZl)(w(l)91=1.MUJL>)

NRlnt(o,lxlzd)(uu(LJ.I-l.nuuha)
Rltbtoay 11231 0urMbaaC(l}4I=ianuucs)

11117 FuquT(//5ux.JﬁTAU/(25x.JLlo.a:)
L1118 FORGBAT(//5UK:2A0U/ (2549 3E16e8))
10E19 FORVIATU/ /749K 4HBETA/ (25X, 3L 16,080 )

11130 F*J'{(IAT(//‘{IX’OH“LTA dAK/(ZJA:.SClu-d))_
11121 FoR AT/ /51Xy 1AW/ (254 43E16003))

11122 FORIVATU//7 49 4rary BAR/ 125Kyt lpe8))

11123 FORMAT//735XK928dANATURAL FRowUENCY g)n“LCf{UN/(ZBA 3Ei1neB))

uAerc tfftcr Ou ENENGY

I¥F (NdAI’"L[olodRoNdf\Fo‘.‘ltoSJ’ NLTURAJ

wWRIte (093391

335 FOKAAT (11U, 0 16HOAFFLE yoAkr | 2HL" LuUNu1NATr,lox.l34N LuuRuluAr;b.

204A,1801n53Te DE/UT FACTUR, “Aasl7Haya, ob/uT FaCTux/

321 A9l ‘JC1°°!§jij”£ﬂh}*§”‘?f29§-1°”l“wﬁ9fﬂft!3f(iiif{lr_,MW

VO U3 [=]4,00aF
ARGIZZ3AF (L) /7Ue0254

AR 43Rk IAF [ (1) /JdeulsH
ARGUD=RIAFILI)I/DeulnY

1F (LSAF L) e ToleVEL e ANUSZBAF (1) GE, 230T e ANUSRBAFT (1) JWEek3AFU LT ;.

 2ANUeRgAF L ([)e3EedelUe Auo.RuAFU(l).q;.g.jSgQ lpugﬁéh

GRITE (os340) [T4AKGI ARG yARGY
340 FORMAT (Yx3[12,3F19e4921 449080 C€FFCr)

GQ v y4yau
}jﬁﬁAnul-@dAf}tl)

ARGZ=RrRBAFOL ]

IF (ARGleilVTeARG2) 4O TO 359
CARGIEERZALO(]) ' B
ARQGZSUBAFTI ()

3585 llzwnURd=d+l’

350 syhlisu.U

DY 3910 Ju=1l,<2

U0 393 JS]ynNU D

QO TU (3byH,4364)4uy

T=zQebewi(l])

sJeSwyUeneA (1)
GO 1V 374

360 T=3TeSeilu) T T S Ty ST

OS=UeS+Tenex(J)

370 RR=(AxG2=AxGl)*S+Aral S

Texkmlll=gau

KI=nPULY+]

VO 300 K=xK1,", KDLR
KK=R=MPOULY ’
ARKGSJ (KN Y oRN/AS

CALL HESHEL (ARq.dl.blu)

380 TExRA(1b=fgapmt VIV +CNRERK L) sUun(RKI* 5w apl=y,, (kn)t(LEvaL_LDAF(l))/ab)

35



. e MATRIA "« EFN  SOURCE STYATEMENT = IFN(S) =

. ___.SLuUSH

- SUM=SUM+ABS(TERM(1))®e(Be/2e)oxXReT e ARGZ=aRG])
390 Cgnitliuc
TEAM(1)==SUM*xHO® el el e 23¢(KuSTaAn( 1) /MNL IO (le/Ye)s
25GRTLIARG2=ARGL)/P ) elLsbin{l)/AS)ee b/ 20
. ******* T UERM(2) =1 eRMOL ) S (RASTARCLI/AN(L))ae(5e/%e)*440/340/P1 i
o wRITE {64,395) l’ARG:}.ARG"{N‘K“SQTL:{M(l’nT‘énMV‘Z)Vi o o .
395 FORMAT (9Xs12,3F19e492E2]103)
400 Conllnug
C
o C _ L I — s } } o
RETURN
R 4 \ L B R . N
36
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SLUSH

INTGY

L1ST.DELK
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o SLUSH o e/«
INTG] - EF ., SOURCE STATEMENT - IFnN(S) -
‘_ ,  SUBROUTINE TnTGl (FeLEVsLEVL)
C
¢ ,
C ROUTINE EvALUATES A CLUSED Liwt INTEGRAL ajTH RESeeCT TGO THE
. C _ L=COORDINATE FOR THAT PURT U OF Tre TAdK gETWEEN TwQ LEVELS
C (LEVE ANu CEvZ)y wwbkRE F IS THE SUBROUTIHE CONTAIWIKLG
_C . THE INTEGRAND L
C
) CUMNMON NSEG,LeVaL 3 2Ca,Ly0,H,AS,VOLPI ,kPSLRHD 4HMUDES, 7801, IUEGK,
2G13062,a3,2V1v,lhz02)
e OO /GAUSS 70D X () 2w (8)
COMMUN /PARAN/ gty it (Jivii g RN g ZZ JFUNC 3 A1IS
cOMMuN /SEu[T!PEibu)'ﬁLGNVT.NPUlkT‘5U):BEGéPT.lPUIuTLRO).RC(su)o
2C(E90) oA (U 15 (DU sGAUIMALL0) yuAM (D)
. REAL LEvV]I LEVZ i _
C
I S . . e e I
ANS=Ue
VO 19797 I=lywsk
C
C
C LOCATE THF PORTION OF Thne SEGMENT HETYEENW THE Two LEVELS
C
CUIF (ZPOINT (L= ) EQeZPALAT(L)) w0 TO 1999
. TP (ZPULNT U=l ) sl ebEVlennu e POl T eEebve) GU TO 1999
. 1F (PO unT =) atbontyvioawu o ZPUINTEL Y enEsbbv]) Gu Tu 1999
W FF (ZPO0TaT et ek s LEv2annu e iPOTWT il auTslive) GU 10 10

1
IF (LPUINT el ecTobiVieauwPUILTi] ) el LEVLEI) GU Tu 30
IF (PO nT =] etTob vl eaNDPUL T ) el ebevz) GU TG 25
IF (LPOIT U=l ) dbTolEVEIenwDeZPULT{l)alTobbvi) Gu TU 30
dthz=LEV L
IF (ZPOluT(lyalEeLLEV2) QU TU 5
END=ZPOLNT(] )
Q0 TU 133%

5 ENU=LEV2

w0 TO 1035

10 bEas{Ev2
IF (ZPUINT (1) . 0iieleVYl)y 7u TO 15
enND=LPOLLT(T)
G0 T0 1345

15 END=LEV)
w0 TU 1045

24 BEb:éi’Ul:aT(r-l)
EivosLEV
GJd TO 11935

25 JEO=ZLRPOINT (=)
Enc=LeVv2
GO Tu 1935

30 vELG=LPO0TNT (1=
EHO=ZPUINT (T

LvatuaTh THE NIEG~A1 ALUND TwE SEGHENT owbT EeN Tauv Twiu Levbis

[ ol el el

1u3ds LUNM=QY,.U
38



1J3é6

2ul2

1037

2u22
luls

1usU

SLUSH
1RTGL - EFwn SOURCE STaTEMENT

DO 1040 Ju=i.9

PO J1UG0 Jd=1 4HURnR

GO TO (1036,1n371,JJ

1IN0 D=U+ |

T=0a5%: (11}

IF (ENLealeBEG) w0 TO 2nl2
Saleb4llensatj)

w0 Tu luss

S50 ebmDab®¥a(ll)

GO0 TO 11138

Ts0eSevity)

IF (EfDeuToeben) 6O TO 2nd2
SslebhmiabesX(J)

0 TO 1038

STD ebLH+Ue2A ()

2L (iU =bEO)es+BLG

CALL FINUK (1242 yRR)

CALL F

SUM=SuUiIl+FUNHCeT
ANS=ANS+5UNe (Livb=HEG)

CONTINUE

RETUKW
eND

39
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~ 5L0SH 02/¢

$10FTC InTG2 LIST_DECK
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4

alaN all o

ol ol alNal

SLLSH n2/¢
INTG2 - EF*~ SOCURCE STATEMENT = IFN(S) =

SUEBRQUTINE 1nTG2 (Falev, stbEval)

KOUTINE EvablUrIES A CLOSED LInwk INTEGKAL wiTH RESweCT Ta Tk
KeCUURDINAIL FOUK THAT PUKTIuy OF THE TANR BET+EEN TWO0O LEVELD
tLEV] AND LEVZ)s wHERE F IS THt SUBKROUTINE CORTAINING

THE I8TEGKRAND

COMMON NSEG,LEVEL +£CG,LaC sy ASsVULIPT s ePSLARHO MOUES. 7BOT s JLECK,
2G1 1062463420V Ztg)

COMBUN /GAUSS/ZNUGhL 9 X (81w (D)

COMMUN /PARAN/F Tyl g it gk y L4 FUNC 4 &KS

CUMMGN /SEUV/ZTYFEASU ybbORPT 4 RPUTGTI5U) 28t GEPT (ZFPUInT (a0 okCEEUT,
22CHEHU A L5C) yolBuU) s GAMNALSS) yO0ANILEI

REAL LEVISLEVS

SET UP LOUGIC FLAGS

iBEuR=0

IF (KPUINTUINSEG) ebMebeOGRPTopnbL e (PUIRT(NSEG)l aivk obBEGLPY JAND
2LEVZ oGl ebEOZP oAt ol EvZotbe crGitT(4)) lDEGRT]
_10UT1=s0

IFLAG=0

TerP=ga.0
BEGK=0.0

BN R=00
ANDSEU 4 ()
DO 130 I=1.,M5¢C

LUCATE THE FOaATI1Od OF Trib Stombind peTwckn vHe Two LEVELS

1 leFv=Q
IF (PO HTUlIm ) ebboebl . Qoehbu /POINT ] elEelLbtve) Gu TG VIO
1F (ZPUTRT{l=i)eubsbEvteniuadPUIWTli suELEVLI) GU TL L0
1 ¥ (L?Ui!ar(l—lJ.LE¢LE.\,:(_’O!\NU.[PUllaT\1)0(:TOLLV(_’) Gu N8 20
W F (ZPOINT(l-l}-LfOLtdlonHU.LPUINT(I)obﬁoLiVl) GU 10 Y
1F (ZF’L’XHT(]"&)oLTtLLv‘lHiiU.Li"Uli‘A]‘I)QLEQLL}Z) gu T¢ 44U
IF (POl Tl (lesdobTobleVvloniecPUinTlilialTorevi) U 10 sU
IF (ZPUTuT (1 lebbslcvd)y WU TU 10
L aPOluT () stienPoitiTI=11) w0 TU 7/
CALL Fliod (lslbvisgivonr)
iF ‘lUUTlQ&.Q-U) a0 T O

L o lobgj=0w
BLO=gyuly
Enu=Enur
fLbv=)
GO TO bU

Hh BEa=bL.JUR
Enu=nPd LT )
GU TO B

7 EHDR=<POINT (|

b1



10

15

2Q

21

22

23
24

25

30

35

43

SLOSH
[HTGZ - EFnN SUURCE STATEHENT

IF (IQUTLebQeul) wo TO 1. U

G0 710 s

IF (RPOTHUT(TI) aEneRPOLINT{=1)) ap TV 5H
CALL FINUR (l.LEvIyENgR)

IF (40UTlenNEL0) wg TI b

CCALL Fliur (l,.Lbv2,3EgK,

[8Esik=1
Ehsbdr
cNU=geaeR
G0 TU 30
ENIR=RPOINT (1)
IF (1OUTienNEeu) @0 TQ o
BEurR=xPIINT (1)
I1BEuR=1
60 TU 11w
iF (ZPUINT‘I).LTQL&V‘) sl Tu 25
I0UT =)
PP ARPOINT L) e gaRPUL T Ui~1)) GO TU 23
CAi.L FIHOR (1L4LEV]IZ0UTL)
CALL FliurR (1sLEv2y0uUT2)
iF (Idbkaxeteuld w0 TU 22
IBar=3
BE1=0EGR

LENU=0UT2

fLev=2

GO 1Uu 41

IF (BEOQRabdenn,d) ToMP_0uUT2
dbkosuyr?

CNU=QUT

60 TU 84

OUT [ =RPO{NT(I])

QUT2=RPOLINT (]

IF (I3curenitan) w TO 2,

IF (3EG6R.Ewened) TEMP_OUTZ

GV 1O Liu

LF (KPOINT(L)oEXarRPOINTUI=1)) GO Ty 24
CALL FILAOR (1 4LEVZ,uuT2)

IF (I3€3RenNEed) QU TO 21

lF (BEGRaEWelind) TLHPzuUul 2

BEosz0uT2

ENJ=RPOINT (T,

50 T0 43

I10Ur1=i

IF ARPUOINTII) JEQerPOINT(I=1)) GO TO 4y
CALL FlIdur (IyLeEviscurl)

BEG=RPOIWT (=)

EnD=uyTt

GO TU A9

QUTI=RPOINT(I)

L0 To 11y

I8EGK=1

TP RPOLGT O EwerPOIYT (L)) w0 Tu 45
CALL FINOK (1,LEv24y3E4R,

HAEGERPOINT(=1)

END=gEgR
a0 10 89
42

IFN(S)



[aaNalalal

ol a R alh

(ol ol ol ol

4%

50

8U

180l

lulo

tuge

1420
85

90

110

SLOSH
[HTGZ - EF SUURCE STATEHENT - IFin(S) -

BEGUR=RPIINT (L)

GO TO 110

IF (RPUInT{l et eRPOII T I=1)) WO Tu 110
bEGgsRPOInT(I=])

END=RPOINT (]

EVALUATE Toae INTEGRQAT ALONG ThE SEQHENT QETWEEN Twr Tw0 LeVELS

OR ALUNUG Uae b THE (a0 LLVELS

suil=U,.0

WO 94 JJd=142

DO 90 J=i 00«0

GU TO (1uul,1u02),JdJ
flaiiunrD=Jd+|

T=0ebesit])

IF (ENDeGTeBFw) w0 TO 1niD
SzJdedrUabenlil)

00 TU 85

S50 edmUeo®&X(1])

G0 TU ubH

I=debSed(J)

IF (EndCeuTetira) w0 TO 120

S=Cab=Ue*A(J)

Gl Tu 4o
S=eb+eDetoX (4}

RR=(enb=ob0)*+5+rEL G

IF (ILEVeEWed) CaLbk Fiipnd (lerKR 220

IF (ILEVetwoel) Zez=LEV]

CdF Lk vebwe2) £dsLEVYR

CALL ¥

SUM=SUM+FUTCsT

CONTILnUL

ANS=ANS+SUMs (e ND=8EG)
CHECK IF ITEGRATIgON HAS bbb CUNMPLETED ALHG THF <cEGMEWT

IF (JLEVenEei ;s ANDJIFLAGW Ewel) GO TU |
CHECK IF InTEGKATION HAS pebkn PERFORMEY (il Tue T.oo LEVELS

IF (lelLTaNSF5H) GU TO (30

IFLAG=1

IF (IobGrebaL) w0 TO 115

IBLuR=1

BEGO=BEGK

eNU=TEMP

iLbv=y2

GO TU sU

IF (lOoUTl1eEWen) w0 TO 11U

ICUTI=U

bEG=0yUT ]

ENU=e LR

ILbkv=g

43
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SLUSH
I1LTG2

GO TO 8U
130 CGLTINUE

KETURN
EnD )

SOURCE STATEMENT

Ly

IFinN(S)




SLOSH B2/
SIGFTC INT3 LiSTYLECK
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40

SLoSH

INT3 - EFw SUOURCE STATEMENT

SUBROUTINE I+ tF)
COMMUON/AW/ZAGLS) yuGlE)

COMMON /GAUSS/NCIKDIK(a)  wid)
COMMON /PARAM/Mfi g JHNM g il yRR 4 ZL ,FUNC , ANS
ANS=U,0U .

DO 10 I=1,442

DO 10 Js)yNORU

W0 10 t(244),1

USe kG (V)

00 10 o

usxgilyi

RR=U+U5H

CALL F

ANS=ANS*+FUNC®AGTV)

RETURIN

END

46

IFN(S)
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SLOSH .G/
FINDR - EFwn SOURCE STATENENT = JFilS) -
‘ , SUBRUUTIWE F1uUR ([42444R) o
CUMMON /SLb/IYPL(SU),BﬁHhPT,NPUINr(SU).BEhZPT.LPUINT(:U)oRC(SU’o

24C1IHU) ,AL5U) ,0(DBU)1GAMMA(ST) yunr (DU
INTEGER 1YPE ARG
e e B UL Z=LEQINT L)) 241.2 e
| RR=RPOINT(])
RETURY
IF (2Z=ZP0tuyToi=l)) 4,374
3 RRERPOINT (=]
RETUR W
4 Ri=UeQ
R2=Ue0
ARG=TYPE(])
GU lu (5.35,“”;.“*“
S Cl=LL-2C})
C2=STiHlGAlIL] ) )
CI=CusS({GAart])) .
CH=(C28B(1))ee’laiC3%A, ], )0y
COHS(C4*B(II)v2er(CL*A(]L))se,
CoFleeC2v( 36 (pl]iww2mpy(])mey)
C/75LC | *Colews=biasCoo{CHeCleem(pn (] ;2c(]))ww2)
IF (C7) 1G0viielu
e V0 KIERCUIY AU =C #CoYSWRT(C7) )/ {2e%C5)
RZERCUII+(=CinCoa=SurT(C71)/(2+%C5)
0 10 70
. 35 KR=RPUINT(1-1)+(nPUIN1(IJ—RPUINT(1'1))/(7PUINT(I)-Lpner(l-l)l‘(7/
. 2=-2P01wuTii=0)
RETukY
40 C1=2Z-20¢11 o
IF tGAMMAlIi) evrwe906e0) Ga TU 52
IF (wal'itatl )b ed7uUedy GU 10 45
RR=KC({I)+Clen2/(2U%Aa(l))
RETuR~N
50 KRRK=KC(1)=Clee2/(LoUen(l))
B KeTuwxy
55 CZ2=Sf i (Gaal] )y
C3=CO0S(Gaun(l)
Cld4=2e0eCoe(3
CO=Cla(4vZeenil)eCe
C6=L5"2-H-*C3"4¢((L.'(Z)**Z-Z.-A(I)sCI*CS)
IF tCo) 1OU,m6Us6U
60 RlIz=nC(l )i+ (=Co+5uni(Co)d/(cesl3na)
KR2=RKC (I I+ (=CO=SunTlCE)I/(2e9(C3%mZ)
60O 10 70
100 «RITE (a4lULl) 1
101 FORGAT (1nUs1onSLGMENT (UHDER s12edlm IS IHva 10)
_ .. CALL €£x11
76 1F tRlelLlelUou) Ki=z=Us0
IF (RZ2elL1eUsil) RaezmUal
iF ((RI—NPUIHI\I))/ABR(JI-KPUINT(I)i-&RI-RPUINT(I'l))7A6R(R1-KPUIW

2T 0l= 1)) ) 94,900,994
. 4 KRRk}

RETURKY
56 1F (UR2=/POTWT I ) ADS{RZ-RPUINT (1) )= (K2=ahkPOIHI (1=1)) /ABS(K2=KPO]L
2Tii=1))) 98,1u0,98

~N
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SLOSH
FIHNOK - EFwn SOURCE STATEMENT - IFN(S) -

98 KR=RZ
RETuxa
END
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 SLUSH , . o U272

$16FTC Flnuz LIST DrUK
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_iq

25

s

40

45
10U
101
50
54
60

65

SLOSH

Finod - EF., SUURCE STATEMENT - IFN(S) -

SUBRUUTINE FIn07 (1 sRRs 24D

COMiiOnN /5EQ/TIPE(D0) y38ankPT ,rPUTWT(BU) 4BEGLPT  ZPOINT (a0) RC(SUI),

22CLI5HU) yA(5U) sul9d) s UAMMALST) yuAM (DO
INTLGER TYPE, ARG

IF (RR=RrOINT(I)) 241,2
Z2=/PQlAT (D)

RETURN

IF IRR=XPOLINT(l=1)) 4,3 4
22=IPJINT L=l

RETuUrN

Z1=4Us

L234040

aRa=TypPe ([}

G0 TO (5,2J,25) ARG
ClsSRR=RC (1)

C2=514(8Aant] )

C3=Costuan(ll)
CHF(C2¢3 (1)) eel2+{CI®A [ )es
COS(Ca*a (]l )wa2+iCoraililee
Co=202C2e¢Cl0(allleslmn(f)ua)
C7=3(Cl*Chleel=oedo(clov2eCa=(a{l)eri(1))®ns2)
IF (C7) 10uUslusluy

LIFLCUI i =CloCarsSuRT{C7II/(2e%Cy)
L232C(I)I+(=C1eCo=5SunrT(C7)1)/(2e*CH)

G TU H

2=RPGINT(1=1))

KETUKN

Cla=ik=KC{])

IF (eAMa(l ) erdetboedoUnsualiliail il sbwedolUeldy w0 Tu 35
IF (GaAMHMa{l)anbelbled) w0 Ty 40

LE3LC I 1=Cleeys/{2aileA 1))

KeTury

LLELCILI+Clas2/(2avAly))

KETyURY

C2=5lIn(GaMil))

C3=C0Staam]

C4=2.0#2C2¢C3

CO=CleCH=20en (1 )>(C3

COS(Set 2o sl ((,8rl)ees424Atll)euCleC2)
TP (C6) 100204
ZISLC(I)+(=CheSuRTICO) )/ tZas(C2%0y)

22LCH I+ (=Ch=ounT({Co) )/ (2e®(¥ey]

G0 tTu 0

wRITE (64,101) U

FUKAAT (1HUGISHOSEGHENT ~NUMBER 912900 1S lwvar 10)
CAl.LL £411

02/

20 LL=P0l i (e )+ (PO NT i 1=LPUINT (L=l ) )/ ARPULINT (I )=RPOGINT(I=1) 3% (ux

LE 72l POL AT CI I /ABSUZI=LPUINT LI I = (21 =2ZPGINT (=1 )y ,ABS(LL=dFO 0

2T0I=13)) 5% ,maus5b
LL=¢ )
RETURN

P 0072 2=6POl it () ) /7Aa8QUe2=2POINT L)) =(L2=2P0L T (i=112/783S(Lse=2F000

2TLl=1)1) 6L,1u0,05%
Li=12
KETuUk,
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FINLZ - EFwn SOURCE STATENENT

END
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53



SLOSH : L
Fl - EFn SUURCE STATENENT = [FniS) =

SUbKUOUTINE F ) .
COMMON NSEG . LeVEL s2CU L UsH,ASsvOLIPI JEPSL sKHsMUDES . 280T , Jue OR
261 30L2,G3440gbZVv2)
CONMUN /PARAM/Mytiadidi Jde iy Rk g £4 o8 UNL 3 ANS
_FUNC=srwe2e(2L=2Ch) S

RETUR®N
END
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SIBFTC F2

Ligy [ PECK
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~ SLUSH
F2 - EFwn SCURCE STATEHENT

.,  SUBRUUTINE F2 ,
COMMUN /PAKAM/H.“.JNN.Jx;N.KR.ZZ.F‘UNC.ANS
FUNMCSRRew

 RETURW
END. _— ~ R I
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$I6FTC F4 LIST,DECK
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F& - EFn SOURCE STATEMENT = IFN(S) -

.  SUBROUTIWE F4

COtHMON HLSEG.LeVEL yCCG L UsHyASIVOL P ’EPSLIR?vﬂgMUUE_S:]BOT CloEGK.
ZGIOUZQGJ|ZDIV.DZ‘2)

COMEON /PARARM/M g8y INF (UNNyRR ,ZZ ,FUNC ,ANS

e FUNCEKh®e3® (=Gl +L /3 0onne(L2-0C0)ne]

KETURN
I = 11 )

58
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SLOSH

$IBFTC FS

LIST.DECK
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FS = EFN SOURCE STATEMENT =

_ SUBROUTINE F5

IFN(S) =

COMMUN NSEG,LeVEL 320G ,L UyH ASy VUL 4PIEPSLyRHA,MODES, 780T , IUEGR .

2Gl 364,634,201V LZ(2)

COMMUN /PARAN/ M aiig NN yUbh Ny KR 9L 4FUNC,ANS

FUNC=RK®(ZZ=2CG) o83
RETURMN S
END

60

z2/¢



SLOSH ] a2/«

SJBFTC F6o LIST, DECK
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F & - EFN SUURCE STARTEHMHENT =

. SUBROUTINE Fo

IFN{S) -

COMHON MSEG LEVEL +ZCG L DyriyASsvul sP I EPSL yRkAn s HUDES . 780T s IUEGK

201 9G2,339201ve02(2)

CO"‘HU!i IPARA /ol N ’JNW.JA'\N.KR ,Z[.FUH(, »ANS
FUNC=(RR/ZADS)I s (28 (N4N )= )8 ( i=l(G)/ASn"2
RETURY

END
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S18FTC F7

-

LIST DECK
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SLusH .
F7 ~ EFn SOURCE STATEMNENT -

SUBROUTINE F7

B v2/.
IFis(S) -

CUOdnuUN NDEG,LeVEL LCu, L, DyHyasavVub Py ' EPSLWRHN W MODLES . 780T,I0EGR,

201 062,93,201v, 022}

COMMIn IPARAM/ N g g INM SNy RR 9 ZL yFUNC 4 A4S
_REAL JN

ARUSJJHeRR/AS

CALL 3LSSEL (arGsul 8 D) ,

FUNC=(FLUAT(20H-1)*(Ha/AS»ut(z'ﬁ-l)-Juu¢glo+‘
EAP (U NN (LLaZCQO)/AD)/AS

RETuURr Y
CENO

®
o 6L

wR/AS)Q;}z;M-Z)-bfi.



SLOSH } ] 05/«

$1BFTC F3 LIST, D¥CK
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S — — , B, N e
. . SLousH S o Un/c
Fa - EF., SOURCE STATEHMENT - IFN(S) -
‘ ) SUBROUTINE FB o | |
COMMUN NSEGQ.LeVEL4+ZCa,L VsH 4 ASsvULPI L EPSLIRHNQWMODES 7B0T I0EGRY
_ . 2Glsu2,634201lv,wil2)
COMMUN Z/PARAI/ My o JiIN Uity KR 4y Z £ FUNC,ANS
REAL Q.M JNN e o i
RNOn=rRR/AS
o ARGz JNiieRNUN o . _

CALL BESsSEL (1RGeBliMyalnM)
ARGSJiviv e KinUN
CALL BESSEL (ahugeBlNspldivi

_“FUNL:((AKQ‘JHNOUIUH‘GLUH+5IM’SIN/RNUN*AHG‘JNMQUlN‘b‘N\/AS).

2EAP ({ (JiUlil+ NNy o (2e=LCW )/ nS)
RETU?\u
EinD
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SLUSH

$IBFTC FY

LIST,DECK
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[
~ SLOSH go/¢<
T F9 - EFwn SOURCE STATENMENT = [Fn(S) =
. SUBROUTINE F9
- COMAON WSEGILFVEL 2 ZCS ,LybyH ASH VOL P EPSL RHO,MODES . 7807 I0EGK,
o 2610 2,63420]1v,021(2)
COMAUN ZBELEM/AURVUER 4 MBOLY s JNI5) qNURDER ,NPOLY s ACOEF 10,101
e QOO /PARAM/ M g g IV G JNN Gy KR g 24 g FUNC 4 1S

REAL Jitgunm i
I=1=MPOLY

LF (1) 595510
. 5 FUNC=((ZZ2=2C0 ) oxios(2a))/A500(2ei1+2)
RETURH

— O IN=g )

ARG=UnlexR/ZAS

CALL 3ESSEL (anGa8i,48,0D) N
FUNCS(LL=ZCG)1 3R 3 | ®EXP (JUNite (L2=/CG~L)/AS5)/ASa®d
RETUK~Y

ENV
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~SLo3AH A Q2/<
Fl12 - EFN SOURCE STATEHMLNT =  [Fut(s) -

’ SUBROUTINE Flo

COMmON NSEGOLLVFLolCGoL:U'HOAS’VDLUPI’EPSL.RﬂO.HUDES‘yﬁoT.[UESR.
2G1 902,635,201 Vv,02(2)

CoOMtmun /ELEM/HUWUEKoMPU|Y,JN(S),NONUER.NPQLY.ACOCF(IU.ID)
e COMMOUN /PARAM/M N g INH sy RiIR g LLGJFUNC,ANS e

IF (A,aT.POLY)Y GU TO 1 U
FUNC=0,0

IF (dlebwedCu) RETURN
. VO H I=I|M E
5 FUNCEFUNCHACHEF 1 g I) ¢ (RR/AS) # o ([+2) % 0(L2=2CG)/7aS1 %% (nal)/AS
e RETyRA i
10 ARG=FLUAT(H=wPOLY)*P] «RR/H
CabllL POADBS (AKG,,PBS,FB3P)
ruuc=paS¢C0q(FLUAT(m-uPuLY)ap[/ﬁ.(zz-zc5+o,).RR,,Z,AS.,3
_ _ B KETUR YN
(Y
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$I1BFTC Fly

LIST _LECK
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.. SLuskH , L ... parse
Fl4 - EFnw SOURCE STATEMENT - IFNES) -

‘_*_ SUBROUTINE Fla o
COMMON NSEG.LEVEL.ZCG.L;U.H.AS|VULrPI'EPSLuKHO.MODES.7BOT.IDEGRD
2G1 2062 ,G3yZUlv 02 2)
COMMUW /PARAM/Myin g JNM g JINN g RK  ZZ ,FUNC 3 ANS
_FUNC=RKeede(/Li=7CG)

RETURN T »
e END o B o
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SIBFTC Fla

LigT LECK
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SLUS"

F15 - EF.

SUULROUTINE Flg

COMMON WSEG.LeVEL 400 L0 Hy A5 vULIPI EPSLIRRO,HUDES, 7B0T ,IUFGR,
2019062403020 1v 0L 2)
COMnul ZELEM/ZMURUER yMROLY  Jin(5) , nORUER (NPOLYACOEF (1u,.10)
COMNMUYy /PARAu/F gy Jill Uiy KR ¢ L&, FUNC ,ANS

CaFLOAT(Hi=NPULY)eri/n

CARG=C e RR

CALL PiMODLBS (aRgaP3SH PaSPiN)

AF (M EQenN) wu TU 5

LARG=(LL-2CG)/AS

OD=FLUAT(ri=nPub () «Pl/n

ARGzPDeRK

_CALYL FHOUBS (ARGIPBSH PuSPMI

ASIPFBSPY4ePUSPHsKNa(C®sDO+PDSIHePLON/RIK) e S
5=CeDOsRR®AS«PBSHeP3SY

P=Siw(Ceuw )

WESIw(POeD)

RsCUuS(Ceu)

S=CusStuids
E=AsPsyuraeres

F=sAaRKeS+eusi

5

2

Gzhenesiy=nesPes

CHHFhePes =p2Re

Pal(+DU}saS
w=lC=nuir*as
R=P0[ANb
S=delana

FUNCE(lE=F) /o aSIvIn) e (B P ) /0eSTN(SI+ (G+HH)/PacOS{RIe(avHH) /U e
. 2C0S(5))/AS/2.U

ReTuRy
Az (RKePRSPNRw2e*2l+P3S (#82/KR) a5
BEXKEPLS e 2e 2l eAS

SUURCE STATEMENT

IFN(S)

nz2/é

FUNCEUmAs 0 LZ=Cal /ASH A=)/ (oS elCat]=fCG+n)/20Cm1) 25e51NT120e0aL

$(Le=7CG+0) )i/ as
RETUR
Ehu
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LIST,DECK
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. SLOSH ... .. Q2/c

Flé - EFN SOURCE STATEMENT = IFN(S) -

‘“_W__w,w_,sUBR:)UTINE FlaA )
COMMON NSEG,LEVEL sZCua,sl  04H,ASsVOLIP [ EPSLIRHO,MODES,?BOT ,IDEGR,

2G182,G3,2ZV1lv,02ZL2)

COMiHON ZELEM/ZHMORVER §MPULY jJ (D) wURDER yWPUOLYyACOEFLL1U,.L0)
COMAdw ZPARAN/ N g N pdNT Jdl g KR g LLyFUNCZANS o e
LARG=(22=-2CG)/AS

e _FuUnNC=na0 . . SO

DO 5 K=14N
DU 3 I=14m )
5 FU"JC:FU:QC*F[_U.\T‘R‘I*I)/FLQAT(M*N-l-&"l30:XCUEF(:'Jg()lz‘kcf)EF‘M.l ) *

L 2URR/AS I e (R~ )2 ZARGet (Mt~ =K+ |)/AS : o o
00 1d K=1 40
o VO 1y I=1,M B

IF (NeEdeKeduaitozwel) GO T0 |0
o FUNCSFUNCHFLUATEAN=K)alil=]) ) /FLUaTidsrn=K=]=])#ACIEF (4 ,K) ¥
2ACIEF (Mol ) o (iR /AS )¢ (Kr]+]ielaGeminsi=C=]=])/AS

b0 €OdTLWUE o o _ R I
RETUK
END : : , . S
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 SLOSH I ¢ & 2
Fi7 = EFu  SOURCE STATEMENT = [Fuls; =

SUbBROUTINE Fio

coMnun NbEG.LEVEL|LCG.L:U.H,AS.VOL|P1,EPSL'RnQ.M0DLS.7SQT
201 102,636 v,0L02)

COMON /ZLLEM/MURVER IR0 Y3 Jli(5) ,nURDER 4HPOLY 4ACOEF (1 ,10)
COMIUN /PARAM/M N g JUNM JJIN KRR 2L, FUNC ,AHS

FUNC=0.0

ZARG=(LZ=2CG)/AS

IF (ZaRGetwedelU) RETUGN
STOR=zFLUOAT(N=WPULY)®P[® S/
ARGSFLOAT(M=nPULT)®PlaRK/R

CALL PHOUBS jARGyPLS,wBSH) _
ARG=FLOAT (NanPULT ) *Pl/He(ie=2CGeu)
DO LU I=}l+M

TEHF=n0

s 1UEGR,

Mhsiie] I
IF t(himeEwel) a0 TG 35
GO0 106 (3OI035.(-U'15.1L].5).f‘“"

TE“P=TEMP-FLUAT((MH)‘(N”‘I)'(HN-Z)'(NN-3i'(mH-H)-(Nﬂ-a))/STU«*'7.
2LhRLs e (Mmoo )23t ARG )

TEME=TEME+FLGA I LN ) o (Mo m 1o (a2 )5 (=3 ) i pald) ) /STussebelanis®s
2(HIl=L ) s CUSLARG)

TENP=TEMP+FLUAT (MM )@ (Ml ) e (MHe2)®(Mi1=3))/ST0RkeeSmquGen(bhed)s
2511 ARG}

TEF=1EMP=F | OaT( (HMY s Ml e (MMm ) )/ STOR®®Y4eZanGo®{t,vald)sCUS (ARG,
TEiiP=TEMP=FLUAT{ (i) e (MHe=]) )/SIOR‘.J‘LAR\‘“l”"k'Z)‘bIN(AK‘G)
TLHE=TEMF+FLUAT (M) /9TURSs go iR e (=) )2 CUS(ARG)
TEMP=TEMPeLAarunserM/STOReSINIARG)
FUN'(_-T-FU{';L#(SIUNQPBSP'FLUAT(l)'(Rn‘/kS)an#Pdsl(RRIAS)o-( I=1))e
ZACUEF (tig I )®TENF/AS

DU U0 I=sl,M

IF (M,eha]) RETURN

TEHP=0.C

M=) =]

I1F (LmeEGeL) (U TG 88U

GU 10 (75970405960 9155 ) ¢ui

TE?F=TLNP+FL0A1((Nh)t(M“-j)c(mm-lja(hn-3).‘HN_Q))/51;5,,b,zaﬁ6§;w

QUHM=S eSS  h{ang)

TENP=TELPFaFLUAT (Lhli) e (Mol ) o (MNe2) % {iN=3) ) /STORSeS®7avaee (Mriak)s
2CUS (KRG
ILNI=IEHP-FL041((hﬂ)';ﬂh-])4(nh-3))/bTUktcﬁtLARG--‘~M_3,.5lw(ﬂng)
TEHF=TLhP+FLuAT(th):(hm-lj)/sTun-sJ.zhkgao(mh-z)-gug(ARu,
TEHFSTEMP+FLGaT(MM)/STORS$ 28 fague(line) ) eS[(AKG)
TEMrsTEMFeZanas i MN/STURCUS{ARG)
FUh(:FUNL-STVK‘PDS‘ACDLF(myilthbAT(h‘I)"hn/LS)"(143)QTEHPIMS
RETURN

£l
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LIST,DECK
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[ Y] [

14

SLUSH 02/¢«
Fis - EFy SUURCE STATEMENY - IFH(YS) -

SUBKOUTINE Flu _

COtu A thn.LtJEL.LCG.L:U.H.AS.VULnPI.EPSL.NHU.MUDES_7boT.1ugGR,
261'62-53IZU1VQUZ(2’

CuMtnu /tLLH/MORUENpHPOLT.JN(S).mUKULK,NPOLYoACOEF(iU.lO)

CCONHON ZPARAM/M il g UNM JUNN xR 3 L4 yFUNC L ANS

IF (eGTenNPALY) WO Tu 1O

FuUNC=nel

DY 5 I1=1.M
FUNC:FUNC*ACUEF(Nyl,‘(RH/AS)‘.(I#I,.((Z[uécu)/AS’¢.(m_l+l)/As
RETURY

ARIZFLOAT (HePOLY ) #P [ #RR/H
CALL PHUVU3S (AKGByPES,podH)
FUJL=xR/AS~(zz~4cu)/usﬁvas»gus(FLUAl(m-NHOLV;nPI/H*(17-2Ch+o))/As
RETuUn

END
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SigFTC F240
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VECK
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SLUSH

F 280 - EFN

SUBROUTInNE F28

LOH({ON /PHRAH/H’N!\JN

COMIION /ELEM/HORUER ,MPOLY ,Jii(5) 4 iiORUER NPUL Y ,ACUEF (10,10)

REAL JN IR, I

ARG=JNNSKHRE T e e = -

CALL BESSEL(ARG,B1I,8101)

ARG=JiNMaRK -
CALL BESSELIARGBIJ,B10J)

FUNCS(JRET LI ®INLJII)IeBIU[*BlDJeRR +8llets i /RR)

RETuUuRN

. E ND - e U, JE—— e ——

SOURCE STATEMEHNT

My Jiil g Xik  ZZ 4 FUNC ,ANS
COMMON/ZBUS/b il +BlUI»31Jd el s XTIl eXJdl gl adeulsell

IFN(S) -

rJJ

€OMMON NSEG,LEVEL ¢ ZCGyLsDsH, AS VUL 4P| JEPSLsKHOYMUDES2BOT IDTGR v~
2':10U2363tlUlV't)£(2)
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CAL:. BESSEL(ARGBlJI,plDJI)
IF (R} 144201

SLUSH 03s
. . o K29V - tFH SOURCE STATEMENT « [FN(S) =
SUBROUTINE F29
COMMON HOEG,LEVEL yZCG 4L 04 AS VOL P EPSL KHO,Z,MODES ,2BOT ,IDEGR -
261 9s02:G30Z01V,LLE2)
‘-' COMHON /ELEM/HURDER ,HPOLY yJiitS) ,nORUER ,HPOLF ,ACUEF(10,1D)
COMMON /ZPARAM/MyNydinM g NIl y R0 ZZ 4 FUNC L AND
COMNON/BES/pl 193101 o8l JdeBlUdyXiiaXxdl sl sdedlsllsdd
REAL JN,,JNM
”"——""‘h'—‘—“”kKG-‘:JNM'i{R . . - - P e eis e el e e e e o e —— e

] FUNCS(XI1I®*AROSBIDJI+BIY) » (KRR jee (2812
6«0 (0 3
2 FuUhNC=0e0 .
———. 3 - c O f“ ‘ i N U E . e e e i L ml e e — s 1§ A A Aot . = ¢ st amn i e o % 2 = P £ A &£ A £ £ A A e ki e o o . . o 1 2 15 e At AP e e e
RETURN
. L END - . : e -
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sLusH

JaCusl - EFwN

CuacCoB1

-~

1]

2

25

27

~wd 10

SUBROUTINE JaC0BI

CALL JACOQo]
NHERE

MAX

SOURCE STATEMENT =

BUFFERING ROVTINE BETWEEN FORTKAMN
(MAX sHACT yNUGQU 4A

L2/«
IFNLS) -

AND LG2F (SHARE )
by veECTUR,vVALUE yMOUES)

(AR yNACT yNOUGU ) A 9B o VECTOR,VALUF yMOVES)

DInENIUNED oROEKR OF 4w ANU 8 mATRICES (LIttT IS 40
NaCT #URKTHG ORDER UF A& ANuU B MaTRICLS
W0GJ sy METHUD SuCEsSSFULL
NU GO =l MAIRLIX B I3 NOV PQSITIVE DEFINITE
NUGO s=1 ILL CONUITIUNED MATRIA F (SEE SHAKE wwRITEUP=WYEVY,
A MATRIA A UF  AX=(LAHNBUAIBA n
B MATRIA & UF  AXk=(LAM3UAIBA
VECTOUR  EIGENVECTUK STURAWE HATRIA =« VECTOKS 8Y Cor UMNS
VALUE Elutivabde STURAGE VECTUR
_MUOES NUMBER UF FloEwvaLUES DESTIRED i
THlS KOUTLIUE SULVES TheE EIGENVALUE PRUUBLE v o
AA=(LaiBOA)D A
wHERE A Awu B NMUST de SYMMETRIC anwdD 8 MUST BE PuSisIVE URFINITE
) THE OolGINab a AL B MATRICES AKRE NDESTRUYEHY BY THE
EAECUTIAN UF SUBROUTINE EGZF
A RESTRICTION [ EGZF LIMITS DIAcHSION UF 3 ANU o
MATRICES TO 4Ua4d HAAlMUM. TU CHadee THIS SLST={CT10w
Chadagr LOCATIOUN CumMrUin UF BEGLF (NOw SET 47T 835 54) ({ij+ly)

SUKROUTINES [iRCLUGED [iv
- JAacadl

Kagadt
NITHENSTUON
N=NaCT
ii=u

keEablyY a
12=14+1
VO 11U I3=1,in
I1=11+1
ACLi,1)=a(i3s12)
READY 8 MATRIA FOR EGZF

MATRIA FUR bLGoF

4=y

D0 20U I5=],mn

DO 20 le=1415

[4=1494+1

bllasil=v(lbe15)

Rucbl2r=CAla §0 SEQUENCE
{ArB o VECTUI i llUWU)

1U0e25, 100
Eull STURAGE Tu FORTRAN

CALL nruwbw2F
IF{uugo)

Kl=y

vO 27 [7=1 0

DO 46 [8=]n

Kl=3n]el

BUlay 1 7)1=vECTAR (NI 1)
K2F ] /=i)mive|7
ALL7431)=a(N2,1)

86
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SLOoSH

Jacousl! - LF SO0URCE STATERENT - 1Frls, -

ARKaNOGE EIGE. vubkUES Ju VECKEASING QRDER
REARRANGE EIGENVECTORS Tu CUXKRESPUNL TU ElsENvALULSR
NURMALILE EIGUNVECTURS deReloe THEIR LARGEST ECENHEWT

D0 9U Jl=],mUutkS

VALUE (JLl)=de

00 4U J2=Jdl,w

8%

0
100

IF(VALUBE{JL)=a(J24l)) 311,440,440

VALUL (J1)=A(d2y ]

L1=Jd2

CONTINUE

AlLigld=ald]l ot
QU 50U Jdslaal

VECTURtU3svla=blulall,

BiJdisLll=nlus,vli

FRORVis(

DO 70 Jdsiawm
IFLAnS{FRNORMI=AabS (VvECTO tud,Jid)) 6U,70,70
FNOURrisvECTUR (U3 L}

COivilave

DO gl Jb=]n

VECTUR IS sl asvECTURE H)S (V1M /7F NCRA

VALP = o /VALUE (W]

wRITE (6,05) JALP P LUK IVECTUORIUD UL ) sub=1 4t

0a/¢

FORDAT (1RO 4A» 1 SRETGENVALUE = JE1Ceny U0k ,33nElGehVECTOR NGR“AL]T]

2NG FACTOR = (6125310 ilnefOEhveECTUR//(LlUbes))
CGhTinut

KETUKN

Env




$yoFTC BLK

LIST,CEFK
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« »
o SLUSH
BLK - EF., SUURCE STATENMENT = IFN(S) =
‘_  BLUCK DATA ~ o
o CONHUN /ELEM/MURUER G HPO, T,UuNI5) yulRDERSNPOLY,aCOLF(1a,10)
o B O COMNHON /0AUSS/NOND A LE) (wid)
REAL W

DATA 4POLY/Y/
DATA JORLDER,WRPULY/ Y96/
e WA A G/ 16841163/ 4903310427 ,8¢53031063411e7Ub6004,14%e8635688/

DATA NOWD XK 3ri/0,30aU95012507,00c0160355,0e4080U167710e0l1787624,
200755HUHH.u.modexZ|U09ﬂ%b/buz'D.V39HU093.U‘1M9H5001.q.1820LJ1L.
30elo71565]1 3019729570400 id902377 00075158511 430e062253523

 4Ue02715%2459/ :

END
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SLUSH

$16FTC BESSEL

LIST,DECK
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— . SLUuSH e
3ESSEL - EFN  SOUKCE STATeMENT = IFk(S) =
‘"’-«———.... »--—SU{)RUUTIHE BEqpr‘hl{\G’B'.ubuxJ

DIMENSTION A(7iob 07 o C (7)) 0T, 7)sF (71
DOUBLE FRECISION OFARGIDFSUMGUPTH »UPTHF ,DFl,UPSUMI
DATA (Al )13t 470/e5 1=e502499905 3021093573 4=e(39Y94229 2000494331
*9 3= 00031 701 ,edgulliuy / )
U DATA (811 si=147)779780456 400000156 »e01659667 24unG17105 s=eul
#247511 se0U113650 ,=00U20233 /
DA TA (CUI)elsls7i/=26356019999 3412999612 4e00U005650 +we0063787Y9 o
sL0U74346 +e0U079024 y=elU029106 / ,
CATA (UL I=ste7 1/ 1eld 9s=2:249Y9957 nloZéSéZUﬁ s e3iOIBL6 1047y
®a=eLU3IFTH4Y ,eu00IUD / ]
T OUATA (E(1)al=ls71/7e797868495%0 4=e00000077 »=eUub52740 ,-~e0UC0Y512 ,
$0UD13723/7 s=eu00/2805 »eUdUl) 4476/ ] _
VATA (FUi)al=ie7)/=e785390lo 3=eUH4id6397 42400003954 .eCUZOLHTI
0w 30uUS4125 ,=.00U2Y333 4400013558 /
UPTH =0eu
___bPS5UH=Udau _ .
IF (ARGIY990,100U, 100
130 IF (ARG=3e¢) Zij0ycUUybAa0
¢00 VPAROG=zaRL/JeU
uld 3ug I=sta7
UPTnsuPTHeO (11 4DFPAKGe (e[ =p)
300 UP3UM=DPSUMSALL ) *OPARG** (28] =2)
4l= ARGasuP SVl
DB0A=)PTH=31/7aR0

. GU Tu 1UULY
. 500 VYPARGzIed/ARG

DP3UVl=de0
OPTHPaGey
DU 6dy I=l,7
UPLl=0PaRae*¢(]L1)
DPTHP=zOPTHP«F (l)eurl
COP3UINI =PIl +E(L)eDP
UPlH =uPin +CtTieu?|
L6090 LPSUN=DPSUAes T vuPL
DUN=S iRT(]led/aRG]
DPTi=anRG+OPTH
DPTHP=DPTHP +AKG
pl=vuUn *OPSUA*AC0S 0P TH)
VOBDASIUAeDPSUNT®uCUS({OPTHI)=8l/ARS
N GO Tu 110400
1U0N Sl=tlen
USU.\-'-‘-.S
G0 1u 10Uy
YT WRITE (60,5991 AXG _
P991 FORNHAT (1HU 394 +20M0E8c8) FUNCTION AaRGUHELT OF WE12,. 4,
210 1S [HvVALIW)
CALL ealfT
10000 KETun«
LD
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. SLusH Date

sIsFTC PhHCDBS LIST LECK
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PMCULBS - EFw SUURCE STATVEMENT =« [FNIS) =

‘ SUBROUTINE #roDBS( XspoM|l 4EMID )
¢ T qUMPLTES MCUIFIEL BESSEL FOnN 1 AwD JTS CERIVATIVE BY eOGLYe APPHOa
DIMENSICN A(E) sl 6)sC(F),40(09)
LOUgLE PrRECISIUN 1):‘>|Zoov"lb
_ DRATaA A/ eCUCL344]1 L o000 3UI237290e0260873390150849349,e51496B84F 205789057
o4 /36 /enU4R LI e U36U/08 026597301 02067492434 0899424,3 05156227 7/
CDATA C/=eQU420C5Y+e01787654,=4020953 21002282967 9=e01n31555,
2o UC16380) smeli2620lBa=e0390B02%,: 37094228 /, Uf e0U392377 9=,
$0164763340U2635537 9200207706000 68L13=eal157665,,0n225319,
¢, 013268592, o35894240b /
CJF (X stWe Gs ) GU TG 60U
ico 7 A/73e75
126 S 17T
190 JF ( % oGTe 3.75 ) GO TO0 ZCQ .
R 160 BML s=xs (L CLALL) JeS+A(2))85+A0 ) ) eS+A(4))aS+al))aS+A(6))#0+,4

-
=
-
=

*)
— CoBMOU= it l]) 185¢B(2))»S5+b(3))1*S5+bl4q))1es5+B8(5))ssebl(b))as+le
GU 10 400
200 Z=A

BMiIsOFXP (L)/056GRT (Z) e ( COEtUEeCEII/ZT «Ct2))/7T+ci 30774014
e/ T+CU(S)I/V+CUE)I/T+CU7)I)/T1+Ciod ) /T1+C(9) )
BHO=U0EXF (Z)/7uSenT (Z) = ( CCOCOTEOEL/T +0(2)0)/Ten{3))/7T+ut4))
B C/THUUS)I/T+ule) ) 1+D(7 )/ 1+0(B))/T*0(Y) )
400 sMlu = bBHO=Bri/Z XK
B 500 kbETukw
‘ 6UC BMI = (o
5 o ‘Bﬂib'—' e 5
60 10 sGU
_knb
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S1BFTC SVULVE

LIST.DELK
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Un/‘-



503

509
510

2%

N

543

11U

12

EWUilLIbRATIiON

uo

510 L=1,N

 KTOP=1LOG2{al[s1))

rﬂq

SAY

Vo
Lo
AAL

VO Luld Jd=aail
KYOP=nAXU(KRTUP o JLOG2CAGL 3u) ) )
Ru(iirsdeii®® (=K 10P)

00 BU9 U=t ew

Al gvulsallyJdlecinggl

115Uk

t FwUILIBraTEY UDAT,
S4n I=lan

S48 J=1 i
Psdl)dsanll yu

GAUSS Al ELTHINATIUN [+t PanTlae FIviTIng

no

Yy M=1 WM
TOP=ABY (afluytild)

I MAR=R

VU 12 Tsm, b
FFETUPmild (Llyyhl))ll,12,102
TUP=AbS (Al )
Ihax=s]

Coi.l iIvUE

IFLIUF 19,1341 4

I1T1=-

¢S IhGULANY
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v

o . SLUSH
SOLVE - EF N SOURCE STAWTERENy - IFn(S) -
'kw___“C'iruLVt_ LINEAR EQUaTIUN SOLVeR wiTH [TeRATIVE JHPRQVEMEINT VERSION
SUBROUTINE SULVELHN A B TN EPS I THAXRSALLIT)
¢ SULVES Aa=8 wnbkrt A IS AN HATRIX ANu b IS Nay VECTOR
C IN= .
- C o }_FOR FIRST tnTIRY o e
C 2 Fur SUpdStuwlENnT ENTRIES wlTh NEw B
¢ 3 TU RESTURE A aivD U
C EPS wul [TMAx ARL PAKANETERS IN THE ITERATION o
¢ aTs | _
C -t IF A I35 ginwulLak
e C _ U IF NOT CunviErGEI i o
C NUMBER OF 1TERATIUNe [F CUNVERGERNT
B - C CALLS MAP SUARUVUTINES 1LUG2,uul ,SUUT &alD VAD
C
-~ C TU HOLIFY DISENSIUNS, CoabGE THE HEAT 3 (NUT 2 8uT 31 C4aKUSe
DIMensIOw ACITe Ul a8 010 ,A010)9AAlTIULT0) DACLO) gl ]
e - A S N R R R R T RS S N W) e
MA=1U — -
C MA NUST = UECLARED DIMEnslun UF SYSTE:
EQUIVALENCE (R4 X T
) , GO 10 (1u0u,200Us300U st .
VUa0 N=HN
o NMl=ta] ~
WPizh+] i o
C

u2/2

SV
sL ¢
SLv
SbLv
kv
SLV
SLv
StLv
Sk
SLv
Sk
Stv
SLv
SLv
Sty

SLv
ook
abv
Sbv
St
oL
oLV
SLv
Slov
Sty
O v
SLov
SLv
Stov
SL.
oL v
Shw
Shox
Stk
S
Shov
obv
Shy
aly
by
obhy
SL
oby
Shv
Sk
SLv
S
Shov
S
Stov

Sov



C
C
<
C

99 coNTINUE
IRP(N)=N

U FF ANy 2yl 301 24

113 (T=-]
) RETuUR?
1¢0 CONTILLUE

STURAGE FOUGR 4 MOw CONTAlS TRIANGULAR L

. DUFLICATE InTerRCRANGES [ DATA
b 229 i=slsN

IP=IrPLT)
o IFUI=1P )22t 92294221

221 DO 222 J=1lti

e TEMP=AA{] 4 J)

C
C
C

AAL LY Y=anllp,y )
22¢ B . AARA(IP  JI=TENMP
229 CUNTIwUE

PRUOCESS WlIGHT HANU SInE
2ud0 CUNTIGUE
DU 6Ul i=]N
601 S{l}=8(])ait(])
D0 oudy lI=lanNal
IPr=lnpPtr)
CTEHP=aL])
ol{llt=5(1r)
b(Ir)I=I1ENRP

D"Jq C")"Ti:'d’t;

(ol o

e aR e

SOLVE FOr FI&3T1 aAPPROxImATION TQ

199 00 20n 1=t N

200 L1 )2aSuUT e g AT] 0l ) HALZCL) gdymi(l))

VU Ul Ks1N
[=ip)=n

€01 A1 4 =aSDUT =T osATT ol ) FlAsACI*L)giyem

ITERATIVE luPrROVEeMENT
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~ SLUSH
SULVE - EF. SUURCE STaTEMENT
RETUKN
14 . IRP(R)=IMax
23 IF(IMRK=i}2092% 424
24 DU 25 v=l N
TEMP=A(1149)
e AN G)SACIHAXY )
25 AlTnaXkyJ)=TENF
29 .. Mpl=nel
DO 33 1=viPl b
CEM=adll M)A CMam)
AU yrid=EN
e AP ENDI 3L 333931 :
31 DO 32 u=wmbk]len
¢ _— Aljesdl=Aa(lyul=a(diyulebM
33 CONTINUVE

IFntS)

anb U SO Thnay

c{Ua/nire )

{(L+rIrsu=a

SLw

G2/<

Sby
SLv o
SLv |
Stv i
Sbv |
Sty
St |
St |
SLv !
SLv |
SLv .
SL |
St |
Sbv |
SLv |
SLv ¢
SLvﬂ
Sbv |

SLv
Sbv |
Sbhov
SL v
Sb

» SL‘l

SLvi
bLV1
Ly
SLw
ol
SLv
SLw
Sk
skv
Sbv
Sbv
Shv
bL\:
St
Sbv
SEv
Sk
SLv
SLv
SL«
SLV
SLv
SLv
SLv
SLv
sbv
Sk
Sk
sk
SLv
Skv |



403

C

Y

339

329

___SL¢sH

SOULVE - EFN SUUKRCE STATEMENT =

IFN(S)

IFCITMAXI370,43707 300

TUF=0.0

00 3Uu3 [=1sH

TOP=a 1AX1(T0op ,ABectXCT) ),
EPSAsEPSeTUP .

DO _J369 IT=1,1THAA o e
F1i0 RESIVUALS

Uu 319 I=) 40 , ,
ROD)==00T(Hsmall o) THASX(L) g1 o=B(]1)
FIND JNCREMENT

00 329 I=pav

D 339 K=l
__l=NP~KN

DXCid=Z=SuoftivmlyAti (E413 oiA ORI+ 0y lamz (1)) /A0T 1)

O IHCREMENT AdD TESTY CUNVERGENCE
TOP=U«0
VO 3492 [=1ali

342
e
370

‘.) 3R}
- C

C

C

3000

729

TEMP=A({L)
K{1isUALCAR(T)suAtl )
DELXZABS (X(1)=TEMP)
) TOP=AlTAAL(TUPyULLA)
ConTinug
 IF(TUP=EPSA)J381,331,30Y
cUNT Inul
[T=0
RETUKN

RESTUKE A aAND d

cOhTINUE
V0 709 K=14H
=Pl =K
[P=iIrP(])
IF(l=iP)7nl JU%47nl
Tetib=s(])
d(ll=ullvr)
s(lbiI=TENP
D0 702 u=1,N
TELP=RACL o)
ARTT JJdl=anllauyud
o AA(LP,d)=TENR
CUHTIrULE
U0 7¢9 1=1N
plll=vll)/Rnuel)
DG 729 J=1an
Al sJd)=aAll qu)/RE (]
cUurTinUE
RETuRN
END
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B ==SDUT U=t aAal byl ZUL )= (1))

Sty
S
SLV

ne/é

SLv
SLY

_SbLv

Stk

_ShLv

SLv
SLv

SLyv
SLy

Sk

1

Sk
Sk
Sbe

CSLv

SLv
SLy

Sty
SLw
Suv
Sy
SLv
bLl
Sby
SLv
SLv
SL v
SLv
Sy
St
SL

Suy

S

sk
Sbw
Sbv
5L«
Sbv
SLv
Sby
S
Siv
SLv
SLv
shv
SbLv
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$IBMAP

¥

DeT

ENTRY

" DET AND FRIENDS

84, NECK,LIST

REUTINES F2ZR USE WITH SOLVE
DAT (N,A(1),MA,R{(1),VMB,C)

COUBLE INNER PREDUCT

T TTTTTENTRY O SPAT {NLA(L),MA,B(1),MB,C) INNER PREDUCT T
) .__»_ ENTRY IL2562 (A) FLZATING PUINT EXPZNENT
TENTRY  DAD (A,B)  ADC WITF RJUND
*
“SNAD  MACRE M STCRE NEGATIVE 2F ANDRESS IN CECREMENT o
SuUB =917002) C@VPLEMENT IF PASITIVE
ALS 18 ’ ' T
STC Mo - ] S -
7 ENDM  SNAD T
* .
DeT SAVE 14244
STZ S . 3
ST2 S+1
o CLA' 8yﬁ_nw”____ Cc B e N .
T Lho S C+1
e ....STe <
CLA» 3,4 N T )
TZE NZNE SKIP LO@P IF N = 9
<o N P LogE 1F N e
L ~ CLa 4yi BASE ACDRESS ZF A
) T PAC .1 ~ X1=-(BASE gF A) i
CLA® 5S¢4 MA
T T SNAD Ma T o T T )
cLA by & BASE ACDRESS £F 8
PAC ' 2 X2=-(B8ASE 2F B) o i o
o CLA» Te& MB
.”"""“’“"smo M T T B B
- LXA Ny& X4 =N
Léegr LDQ 9,1 AL o ) "
o FMp 392 B(I)
- B 1 = 5 2 - i
DSt S
MA TXI  a+l,l,% C{X1)=(X1)+MA
MB TXI #4+],2,ne (X2)=(X2)+MB
TIX LZ20Py4sl "ENC @F MAIN LZgP
NENE  DFAD c
T " FRN o T T ) o )
o _RETURN DZT
*
- sp2T SAVE 19244
erz gt R ) e .
CLA» By
e B e
o HMCLA* 344
TZE SNZNE T
o _8Te¢ N
CLA A i
... PAC v1
i CLA= Se& B i
SNAD SMA
cLa byt
CLAs 744 o
 snap SM3
- Lxa Ny % B
SLeEP LNQ N1 .
Fr~p a2
FAD S

38

DeT40C1) |
DeT45C2C
DET4G030
DET4LT4T |
DET4CCS

VDZT4‘f6”¢

DET4CCT
DET4cLET |

S DET&CL9C !

DgTacC1nC
DeT14C11C
DegTv4c12:

DeT4c1:7

D2T4C140

T DeT4l152

D2T4T160
DZT4C177
DzTv4Clec
D2T4C1S7
DeT4C27C
DET4C217
DPT4‘A°C
DeT4%22.
DET4%2.

DeY4t25:

De74C257

CD2T4a%27<

D2Tazzel
D27T472SC
DiT4~33:
D274
DET4:

RTINS

D2T4C
DET4::
0?2 74’
DCT4

s
(g
-4
<+
')
(V] lu l ) U) (§8) lk) h)

'02T4:3:‘

DET&24 7L
DZT4%alc
DeT4242".
DzT4C4z .
D2T4:24547
DET4C45 7
DET4745
RDET4347.
D2T142487
DeT4 243
DeT42 .
02740510
DeT4Cs2”
DZTate .

o
< ¢
—4
i
)
\n
~d
VY

c o
A SN
—f -
Fol o
23N
™™ U
Q)

3 T



v

)

#+1,1, %8
#+]42,un

DeT4CEL?
DET4CER"
D2T4CER"

} S1e
T SMA Xl
SMB TXI
TIX

FAD

- @ _F
RETURN
) *

SLEZP,4 .1
c L
SDAT

- IL2G2 CALs

344

DgT4cCe4”
DET4CESC
D2T4CESLT
D2T4CETC
Devagerc

$IBMAP RWEG2F 817,LIST,\REF,DECKsMSC,RELMED,NE( ), NCMETC

EG2F

SXD EG2F+7.2C9,4

NEP @N 77390

_ #RWEG2F  RZUTINE PRETWEEN JACZRBI AND EG2F
* TC SET UP SYMRZLIC CALLING SEGUENCE
CENTRY  RWEG2F _
EG2F SAVE (1,2,%) SAVE INDEX REGISTERS.
o CLAa 3,4 L L
STA Sus+1
cLA 49»“ 8, e
PAX 2
. SXD _sSuB+1,2 A, ,
CLA 544 VECTZR,
o STA SUBR+2 o )
CLAs 6,4+ TN
PAX 2 o L o
SXD SUB+2, 7?2
LA 1,4  NPGD.
STA TEME
. BCT 4767037043316 ENTM gN 7294 CZMPUTER,
SuB TSX EG2F,4 EG2F CALLING SEQUENCE.
PZE LA R E R AyyB.
T T P ZE o ** 7 * #* o - V L 28 J N [}
. TRA ERRZR ERROR EXIT,
STZ» TEMP ~ NZRMAL EYIT.
RET1 ©CT 276000732016 LMTM £N 7094 CEMPUTER, NEP 2N 7099
" RETURN RWEG2F o '
TEMP PIZE
TTERROR T7E TTTTAce T T . -
cLS =1 NEGE
ST2s TEMP T ==1.
. TRA RETL
cC cLA =1 NGO
STCe TEMP =1.
TTTRA ' iRETl“M'MWM“ ST - T
EJECT
TTL SHARE SUBRZUTINE EG2F

ANA =A3TT73°362C90)  DeT4269°

SUB =0@22050Y000000 DET4nTOn

ARS 27 e . DeT4C7ic

TRA 1,6 o DeT4a72°

- L e S . DRT4cCI::
DAD CLA* 3,4 D2T4CTCC
FADs 414  D2T4CT5"

FRN DRT4CT4C

TRA 1y o B D2T4077°

» - o o - De2T4CT8S
EVEN - _ DeT4zISeT

C pzE DET40R™:
PZE o DZT4LELT

S PZE - DET4CER:
PZE _ - - o D2T4 2820

N PZE S D2T4084"
END DET42E52

CRWEGZFCCT:

RWEG2FIT.

RWEG2F 2o~
RWEG2FCZ ™
RWEC2FC .7
RWEG2F( .
RWEG2FZD™
RWEG2FCC 2
RWEG2F Q™

Y LYY €.

i

)

RWEG2F:I""

CRWEC2F S

RWeC2FCTIT
RWECZ2FCT 72
RWEG2Z2FCLI!

RWEC2F7 27
RWEG2FZ" "7
RWEGZ2FT. "~
RWEC2F"T 2 ..
RWEC2F{ I
RWEC2FC T
RWEC2F 27 .
RWEC2FC 0
RAEC2FCI7
RWECG2FCT T
RWEG2F< . .
RWEC2FIT I
RWEC2FCI .7
RWEC2FCU D
RWEC2F{: 7
RweC2FZ 00 ¢
RWEC2F o7
RWEG2F(Z::
RweC2FC7 70
RWEC2FCCT 7
RWEC2FC .70

EC2F .2

) ISR
-



SXD

| EG2F4S

\ EG2F+0214

CEG2F+0 142

; EG2F+.2C7

CEG2F+.213

EG2F+7217,4

N4

EG2F+721C,1
EG2F+D211,2
144

A EG2F+i:215

EG2F+(042
EG2F+7)66
.68

LeC A MATRIX

18
EG2F+7029

LgC B MATRIX

294

EG2F+:216

EG2F+1.037
EG2F+0237

18

LEC V MATRIX

EG2F+120T
7.

EG2F+7208
EG2F+ 217
EG2F+2 28

EG2F+1329
EG2F+.212

~ (N SCUARED)

*90,%

*
EG2F+ 53
EG2F+ ",
EG2F+1209,4

12,4

CF2RM M(=1)TAM(-1)

EG2F+2:58
EG2F+32.7
EG2F+.u39
EG2F+ 277
18
EG2F4+.-0&3
EG2F+03573,4
LA 2

*
EG2F+7355
EG2F+2J€nN
EG2F+.181,4
EG2F+47132,4
EG2F+0161,4
EG2F+7229,4
EG2F+ 217,1

EG2F+1211,2

by4

EG2F+ .56
EG2F+0244
EG2F+721.,1
EG2F+7211,2
EG2F+279,4
3,4

CAMMEN® Sy
EG2F+.227

CEC2FN

EG2FCCC4
EG2FCL”S
EC2FCL .5
EC2FCCC.7
EC2FCLTE
EC2FCCCE

CEG2FLI1T

EC2F27T11
EC2FCC12

TEG2FZC13

EC2FCC1l4
EC2FCCL5
EC2FZC1¢

CEG2FCT17
EC2FCCI1E
EC2FCCLS

EG2FCl2C

'&canza*

EC2F (2
EGZF:FZZ
EC2FCL 24
25
EC2FC.2¢
EGC2FZi27
EG2FCh o~
EG2F .26
EG2FCIT
EC2F-2=1
EC2FCZz2
EG2FCv a2
EGR2FCIz4
EGC2FCClle
Esz:: £
EG2F:C27

a

15

‘A)(

ECLF::J‘
EG2FCC

EC2F  c

EG2FL.41
EC2FC %2
EC2FC4
EC2F7 7=
EC2FCC%
EG2FC7 ot
EG2F T
EG2F "

EC2FC

EC2F 77
EC2FZT
EC2F .
EC2FCc

$-
YO NI U 4 3 TN e () DY O ﬂ«.\ \n_<£~n’

\Pxﬂunm# L~

. m
3 Y
N
m
D C
«
\’1 (G2 IR Gl

m
(o]
no
"ﬂ

IS

’7\ \"\U'IU



 EG2F+0126

EG2F+.216

 EG2F+0117

| EG2F 42399, 4, »

CCENMNEIN+ -

sl N

EG2F+9169

EG2F+M342,2
*,2 e
CLNMON+LTD
*42

EGZF-{- ::‘ 75 "2’"»’-,,,
EC2F+03661 101

EG2F+: )49
CUMMBN+ 4,0

EG2F+{2153
EG2F+C121

EG2F+ 124
EG2F+ 1127

EG2F+:1212

EG2F+ ;214
EG2F+12116
EG2F+3215
EG2F+ 32117

EG2F+1799
EG2F+7.118
EG2F+231109
EG2F+ 1197 ,4
EG2F+°216

EG2F+ 215
EG2F+._ )99
EG2F+ 1118
EG2F+ 3119
EG2F+ 797,¢
CEMNMIN+ I a4
1,4

CAMMEH+ 303,24
EG2F+ 134244
#4446

EG2F+717144,-1

EG2F+ 341
CEMNMEN+ 272
EGZ2F+1:1242,4%
EG2F+.1122,4
EG2F+ 12?2
COMMOM+T o1
CaMMEN+TC2
EG2F+ 7122
COMNMPNEO T2
EG2F+: 541
CamMvaNG D2
CPMMING 35 )42 2
CEMMAN+ 1,1 '
#4,1
*,72
"4
*,4
EGZF'P}IZIQ 1,-1
EG2F+.:122,2,-1
EG2F+2116,1,#

101

EC2FCC65
EG2FIl€E
ECZ2FCLET
EC2FCler
EC2FCCHS
EG2FCCTC
EC2FCCTL
EC2FCZ72
EC2FCCT2

EG2FL 74

EC2FCCT8
EC2FCT7¢
EG2F.77

G2FC.T7¢F
EC2FCCT7S
EC2FTCRT
EG2FLIR1L
EC2FCC22
EC2FC LR
CC2FC7 34
ECZ2FC .38
EC2FL . 8¢
EC2F5287
EC2FTCae
EC2F2 716
EC2FCr¢r
EC2FCTG1
EGC2FCT52
EG2FC .33
EC2F% /94
EG2FZ(65
EC2FI{9%
EC2F2 127

EG2F351 11
EC2FC1
EC2FZ1°
EC2F 10
EC2F71:
EC2FC17
EC2FT17
EC2F.1

EC2FLC
EGC2FC11
EC2FJ11l1l
EG2FI11Z
EC2F711C
EG2FC11¢
EC2FC11s
EC2F11¢
EC2FC117
EC2FC11¢¥
EG2FC11%
EC2FC12”
EC2FZ12!
cC2FCl2z2
EC2F 127
EC2FC124
EG2FT17:

E2 EESCIEN B oS ) IS« WP N V)



WIXL‘EGZF+7124,4.f1w
TXL EG2F+130,4 4%
LXD COMNEN+LLD,2 0

1

TXI EG2F+7127,2,%
TXL EG2F+7176924%
TTSXD CAMNAN#UDD,2 O

TRA EG2F+2114
LXD CZMMZN4TU3 44

TRA 1,4

,.,;_
-

SXD CEMMZN+ IS4 14
CLA EG2F+2214

STA EG2F+0154
CLA EG2F+:216
STA EG2F+155
STA EG2F+7165

" CLA EG2F+0213
 STD EG2F+:163
STD EG2F+.168
CLA EG2F+7212

T USTD EG2F+2162
STD EG2F+.169

CLA EG2F+.:241
STD COMNMIN+CS2
STZ COMNMZN+ L
STZ CgMvpN+2T1

 LXA EG2F+7342,6
LXD CEMNEM+GDL,1
LXD C2MMEN+_2y2 0
CLA COMMEN+2 22
'STD EG2F+:15%
STZ COMNIN+203
LDQ =,1 o
FMD *12
FAD CaMMQN+T23
STZ CIOMMON+IU3
" TXI EG2F+7159,1,+
CLA EG2F+715¢
ACD EG2F+.34%1
STD EG2F+.1586
CTXI EG2F+0163,24%
TXH EG2F+2156,2,+
CLA CeOMMEN+002
STO =,4
TXI EG2F+71674%4=1
SXD CZVYMEN+ T ),4 Y,
T UTXL EG2F40 179 h.e
TXH EG2F+ 149,4,+
~ CLA EG2F+:.169
ABD EG2F+13212
STD EG2F+.169
CLA CCMNZN+ 2
ADD EG2F+°341
STD C¢MNZM47L2
ACD CEMNON+C)
STD CaMNMEN+ 1
TRA EG2F+ 149
LXD C2MV¥EN+T24,4
TRA 1,4 T
CLA EG2F+7212
STD EG2F+°199
CLA EG2F+1213

102

EG2FC12¢
EC2FC127
EG2FC12E
EG2FC12S
EG2FCLZT
EG2FZ1Z1
EG2FQ1:Z2
EC2FC122
EC2FC1Z4

EG2FC12S

EC2FC1C¢
EC2FC137

CEG2Fo1:8

EC2F31C5
EC2FC147
EG2FUl4l
EC2FC142
EG2F 3142
EC2FT144
EC2FC14%
EC2FC1%¢

CEG2FC147

EC2FClec
EC2FT 145
EC2FT127
EC2FC151
EC2FC1%82
EC2FI153
EC2F 154
EC2FC155
EC2FT15¢
EC2FI157

"EC2FZ15¢

EC2FT 155
EC2FT1E .
EG2FC1¢e]
EC2FC1¢e2
EG2F 162
EGC2FT164
EC2FZ16%
EC2FT1cCe
EG2FT 147
EC2F{14n
EC2F 165
EC2FC17C
EG2FC171
EC2F172
EC2FZ177
EC2FCL74

-EG2FC172

EC2FC17+4
EC2FCLT7
EG2FC17F
EG2FZ175
EGZF2168.
EC2FC1P1
EC2FZ1&2
EC2FI1¢&n
EC2FI14¢c
EC2FC1&2
EC2FC1lRe



STD

STD
CLA

STA
__STA
~ STA

_STA

STZ
L¥D

LXD
CLA

LDC
$TQ

ST9
TXI

TXI

T CLA

_ADD
~ADD
STE

P7E
PZE
PZE
P7E

TXH
_TRA

EG2F+0200
EG2F+7275
EG2F+0216

EG2F+.19%
EG2E+7195

EG2F+)196

EG2F+0197

CANNEN+ 30

CZVNNEN+0 2,1 00

*y1

CovveN+DTd,2 00

*42 -
#,1

*,2

EG2F+1199,1,-1
EGZF+'2"’2’*
TXH EG2F+ 711944242

CZMMAN+ZCO
EG2F+2212
EG2F+>341
COMMANS(CTO

EG2F+5192,1,+

1,4

Gl

PZE

PZE

PZE
PZE

PZE
PZE

SXD
C SXD COMMENM+I11,2
CLA o

STA

- STa

suge

STA

STA

CCLA

STp
SXD
L XD
STA
STA

STA

STA
STA
STA

STA

CLA
ST
cLA
ST?

CLA

ST
CLA
ACD

ST

CZMMEN+ 10,1

2""

EG2F+1255
EG2F+:296
EG2F+ ,344%
EG2F+( 266
EG2F+.283
1,4

EG2F+1311
CAMNZN+ UL

EG2F+7282

EG2F+3236

EG2F+7239
EG2F+72326
EG2F+: 328
EG2F+_ 258

EG2F+un5g T

*

‘b"‘"
EG2F+: ‘szl 2

COMNEN+:.13,42

EG2F+:
»

EG2F+73472
CerNMENE 105
CZMNVZN+L LS
EG2F+7134y
CeMMEN+OLS

343

103

EC2FC1R7
EC2FC1RrE
EG2FC185

EG2FJ16:
EG2FC191

EC2FC192

_EG2F71973

EC2FC1S4

_EG2FC165

EG2FC195%

 EG2F157

EC2FJ16%
EC2FL1GS
EC2FCZ T

CEG2F2Z 11

EG2FC2:2

EG2FL273

EG2FC2¢
EG2F .2

EG2FC2 s
-G2FCZ 27

EG2FLz”a
EC2FT2°¢
EG2FZ21C
EG2FC211
EG2FCZ12

)\J’\»

EG2FC212

EC2FT214
EC2FL215
EGC2FZz1%
EC2FZZ217
EC2FZ21¢
EC2FCZ15S
EC2FT22)
EC2FZ221
ECG2FC222
ECZ2FC22~7
EC2FCz24
EGC2FZ225
EC2FZz2¢
EC2Fl227
EC2F~22¢°
cG2FC275
EG2FT25%
EGZFTZC1
EG2FC222
€C2FC22»
EC2FC2Ze
EC2FT2

¢

mm
(RN
NN
T,
[ X an
SN
[ERCVIR N
DN o~ n

EC2F7 241
cC2F2242
EG2F 1242
EG2F 244
EC2F{2«3
EC2FT 24t
EGC2FLze7



ADD EG2F+0259
STA EG2F+0259
STA EG2F+1273

_STA EG2F+9284

STA EG2F+3308

TEG2F+U341,1

A

C C2MMZN+S6

w1l

#,1

EG2F+{374

EG2F4+7267,42

EG2F+0342,4%

EG2F+7264,1

EG2F+1342,1
CAMNIN+006

®#,1

CZMMEN+IC6
EG2F+ 26244,=-1
EG2F+)264,1,4-1
EG2F+7:258, 1,4 %
CAMYON+013,1

-

EGZF+ t‘269,1’*
EG2F+7271 '
EG2F+2254,1

EG2F+ 7255, 1,=-1

EG2F+ :275,2

EG2F+)342,4

*tedh

EGZ2F+u2T7%944,-1

EG2F+52T3 4, #

EG2F+0277.2,~-1

EG2F+13293,2

EG2F+3353424,4

EG2F+7341,2
EG2F+0342,1
EG2F+1238,2
%44 '
*42

A LAMBLA TIMES A R2ZW

%,1

EG2F+0282,1,4%
EG2F+72G6%,2,-1

EG2F+)280424¢

Cevrven+TCR
EG2F+ 2288, 72
EG2F+°372,2
EG2F+.342,4
5,4
®,4 7
ComMvenN+" 2T
C2ZMM2N+LCT
CAMNZN+G]14,L
CoMNAN+ U8B
ceMven+ 08

EG2F+.3753,4,-1

EG2F+71295y 4%
LR
Czpven+L 8

VECTZR WHICH WILL BE
~ THE NEw RZW

EG2F+)287y44-1
EGZF"‘WZPP' 1,"1” .

T END C@vrP.

10u

NEW RQ2W

EC2FCz48
EC2FC 248
EG2FC257

CEG2FC251

EG2FCZ252

EG2FL2Z52

EG2Fl254
EG2FC255
EG2FC25¢6
EGZFCZ57
EC2FC25¢8
EG2FC255
EG2FC267
EG2FCzZ61
EG2F1262
EC2FC 262
EC2FC264
EG2F.26¢
EG2F2266
EG2FC267
EG2FC26¢
EG2FC255
EG2FC272
EG2FC271
EG2FC272
EG2FQ273
EC2FC274
EG2FC275
EC2FC2 7%
EC2FE277
EG2FC278
EC2FC2T7S
EG2F2za:
EC2F223]
EG2FC2E2
EC2FCza2
EG2F2zR¢
EC2FC285

o

EC2FC2¢87
EC2Fl2n:5
EG2FC 23S

EC2FZ2z91
EC2F232

EC2F3Z5
EG2FC2Z3
ECG2FC26
EC2F 25
EC2FZz5%
EG2FCI
EG2FCZ 1
EG2FC2:D

~ (N

EC2FL2 :
EG2FC2 4
EC2FQ275
EG2FL2 e
EG2FCE 7
EG2FCZ7s



COMMEN+014,2

EG2F+1343

#q1

CEG2F+0316,1,.%

CEG2F+.342,1
EG2F+1°325424-1

CCBMNMON4T LY

EG2F+031C,2,~1
EG2F+026T,1

EG2F+03314,42,4-2
EG2F+7334,2

TEG2F+724242,%
| EG2F+2221,2

EG2F+1342,1
CZMNEN+T14,1
EG2F40345,4
EG2F+1329

COMNPN+ 16,1

EG2F+7221,1,-1

G2F+1341,6

EG2F+2330,4

*41

C2MVYON+112,2
®#,1

EG2F+7320,1,-1

EGZF*"326117'
EG2F+.312,
EGZF* )34¢"'7*

CEG2F+0324,2,-1
EG2F+°325,2,%

COMMEN+ 10,1
COMMIAN+LL,2

b y4

CC@MNEN+ 04,4

COMMON+( T4, 4
3,4

1,041

-1.
1

EG2F+3365

> CZMNMEN+C01

EG2F+368

1
CIMMZN+2CL
1

EG2F+7.369

CEMMEN+"T Y, 4

EG2F+ 23346, 4%
CAMMEN+E T2
CeMven+ o1
CIVMNMEN+ 3
CaMNMEN+CT 3
CZNMNEN+C(3
CaMNENE 202
EG2F+.-368
EG2F+M356,44%,41
CZMNIN+ 1, .4
CoMNVeMe oD
244

G2 T2 EXIT IF ZERQ

SAVE ARGUMENT SIGN
N

SAVE N

CZMPUTE TRIAL VALUE, X

X

X
X
X

 Ce2MFUTE SCUARE R23T

>x X X > X

- €GO RETURN ALDRESS
SET INCEX FZ2R 3 ITERATIZNS
SAVE X

N/X

N/ X
+ X
X DIVIDE BY 2

REPEAT Lacp

JIERE EXIT ADCRESS
TEST SIGN JF ARGUMENT
IF + , SKIP £NE

105

EGZFC2"5
EG2FC21C

EG2FC211

EC2FC212

EG2FD212

EGC2FQZ14
EC2FCZ1%
EG2FC31¢

 EG2FC217

EC2FC218
EG2FCZ16S
EC2FCZ2C
EC2FQ221
EC2FQZ22

CEG2FC222

EC2FC22
EC2F222%

EC2FC

m
(]
~N
N
[SPRN O I I

APYRRLES L U8 SR UV IR CRENTY B VY B RV UV IP

Nolie oISV NG SRS A S WS BT IS I

EC2F 224

4
EC2F 2241
2

EC2FJ2¢

EC2FC242
EC2FCz44
EC2FC248
EG2FCZ¢4¢

CEC2FC3247

EG2FCz4®
EC2F3249
EG2FC357
EG2FN25]

mm
DG
N

>

3

EC2F
ECZF
cCZF

mm

DM
NN
mm
DI O ¢
G v s ) ) G
AN U WUn
[P oIS NS AN AR o RN BV

EG2FC2¢2
EC2F(262
EC2FC ¢4
EC2FT26%
EGZFCl2r¢
EG2Fr2¢7
EG2FGz6e
EC2FC266



TRA 1,4

IF - 4 C2 NBT SKIP 2NE EC2F027"

"~ DEC 134217728,8657C42456 0#2 EXP =127, 1/2 % EXP -64 EC2FC2T71

REM NYEVV 228 CARDS EIGENVALUES AND EIGENVECTZRS N EC2FC272

SXD COMMIN+ICI,1 OS5 T SAVE IRS o N V] e A
._A__M_%sxo CaMMEN+3%Lly2 EC2FC274
SXD CEMNMEN+202,4 EG2FC37S

P XD o SAVE SLTS EC2F327¢

LXA EG2F+3694,1 EC2FC277

ALS 1 EG2FC27¢

SLT 5,1 EG2FC276S

ACD EG2F+7275 o EC2FC22aC
U TIX EG2F+7375,1,1 EG2FC281
STA EG2F+u373 o o i EG2FL28&2
TTTTTTTTTTTUCLA 144 v EG2FCzex
PAX C,1 e EG2FC282

T STA EG2F+ 488 EG2FC2&E
STA EG2F+:. 534 e EC2FC28¢

T USTA EG2F+7526 EG2FC2t7
STA EG2F+7538 ) o B i EG2FLZR?

T STA EG2F+:'558 EC2FL38Y
ACM 2,4 V4N EG2FR2g"

B " STA EG2F+n4B82 T - T EC2FC251
STA EG2F+7489 ) EG2F 3252

7 STA EG2F+°539 - EG2FCZ92
STA EG2F+.543 , - EC2FC 394

CCAL 2,4 777 N i N EC2FC2653

STA EG2F+1331 EC2F739¢

ACD EG2F+.:75 TN+l T o EC2F2257

- STA EG2F+"464 i EG2FC 268
) ‘ ~ ALS 18 ) - EC2F 2256
STD EG2F+7:6%4 EC2F 4.
7 SUB EG2F+Y695 T T N-1 EC2FT471
STD EG2F+7465 EC2F 472

O o - Ty - EG2FC427
 STD EG2F+7567 EG2F 4, ¢
~ STD EG2F+)561 T N EC2F24 5
 SUB EG2F+ 696 -(N+1) EC2FC4¢
 STD EG2F+0S567 - ' EG2FZ4(7

o Lne 2,s Naw2 EC2FC4 ¢
MPY 2,4 7 e o EC2FLar g

- STQ CeMMEN+CC3 EG2Fra 1
CLA 1,4 ' . Y TS Y EC2F3411

__ ADD CemMZN+U3 EG2F 24172
STA EG2F+ 441 - T o EC2FC 4] 2

STA EG2F+Nn34? EC2F 414
T T USTA EG2F+0611 ST h EG2FZ415
o ~ STA EG2F+ 623 EC2FI41#
STA EG2F+°625 i EC2F 417

- STA EG2F+1628 EC2FC41sS
STA EG2F+7564] i EC2F 415

I L -V EC2FC 427
ADD EGZF+.696 o ' EC2FZ42]

STA CIMMINAOL4 EC2FCL272

PXD J,1 EC2FCaz?

ADD COMNEN+T 4 -(V=M) EC2FC42 s

‘ STC COMYM2N+I 14 EC2F 2475
- ~ ADM EG2F4+7.567 -{(V-M)=N EC2F242¢
o STD COMMECN+ L5 i B EG2F2427
CLA 2,4 FLAAT N EG2FC4 2+

SSP EG2FC42¢

APC CG2F+7697 EC2F 43

10R



_ CLA EG

CLa 2,4

CLA EG2F+0689
sTe EGZF¢,528
STO CoMMaN+ )3T

_STZ EGZ F+/)593 R

Tgv EG2F+1439

—— STZ CgvaJ'P—‘\S

 CALCULATE NgRM

_LXA

LDC
Fmp
TEV
_FAD
T2V
_ST@
TIX
_ SLF
TSX
FDH
STQ
CLA
SuB
ST
ctLA
sue
ST2
LXxA
CLA
STA

~CLa
S12

~ PDX
TXH
ACD
STA
STA
- STA
cLA
ADM
T sTA
STA
STA
L XA
CLA

STA

cLA

C2MMAN+03,7
Uyl
Tyl

EG2F+ 1611 —
CAMMEN+OCS
EG2F+7651
CaMMaN+ 1.8

EG2F+:M41,1’1—

CerMpner 7 g
CQ’”N{?N‘, T
CEMVEN+ 06
EG2F+ 2668
CQ’VNQ:\]'F‘“,J{’
Cgh"'”z'i\j"'jf_é
EG2F+06G9
CEMMZN+I_6
EG2F+1569,1
EG2F+N534
EG2F+ 487

FINAL NZRM

PROVISICH
SET

1AL NEZRM

COMNAN+L T3
JUs2
EG2F+.522
EGZF+ﬁ522.
EGZF*"EZS
EG2F+ 5857
EG2F+( 487

EG2F+3.87 T

EG2F+ _54r
EGZF+."\)‘,‘_2
EGZF+ﬁ569'4
EG2F+75%34
EG2F+ 521

EG2F+71524

Camvinenls
Jy)
EG2F+3564
4

EG2F+7639,2

SET J-1=1
SET J-
J-

) SET (1-K)(N+1)="

NEZRM
-AJ,yK)
GREATER THAN 9
SMALLER

SAVE IRS

Aldyd)
-A(KyK}

Tn7

=(J=2)N=(K=1)=3

K=1
K GREATER THAN N-1
+

EG2F(421
FC2FC432

CECG2F2434

EG2F 4%
ECZFC43e
EC2FN637
EG2FL43F
EG2FZ4%6
EC2FCtsr
EC2F(C4cl
EC2F244°
EG2F 2447
EG2F (444
EG2FL445
EC2F~L“A
EGZFGALQ
EC2F545
EGZFCQQ;
EC2FL 45"
EC2FT45¢
EG2F l45+%
EC2FC557
EC2F2
EGZFL457
EC2FC456?
ECZFT4¢
EC2FZ454
CCZF 467
EC2FUAée
EG2FT45¢
EC2FC4T:
eG2FC4T]
EC2FZ 472
EG2F 473
EC2F 2474
EC2FI473
EC2FC 47+
EC2FC477
EC2FC4T75
EC2FrI4TS
EGZFC.{;FI‘
EC2FCart
ECR2Frniw?
EC2Fl4c"
EC2FZ4s
EC2FC&¢
ECG2F 4t
EC2Fcie
tC?F P
&G
467

\x)

0

“"k‘

’
L
a
>
£



FOH 0,1

CLA COMNEZN+I11

STQ CgMMON+211

_/AI,K)

TM1 EG2F+5494
SLN 3

~Ssp
SUB EG2F+2699

STZ CEMMEN+511
LDQ CAMNZN+011

FMP C@NNMZN+I11
FAD EG2F+ 7.6

ST2 CaMVMEN+ 312

LRS 35
FMP COAMNMCN+ 11

TSX EG2F+3655,4

 (14Gx%2)%=]1/2

Cl4Gwe2)%el/2 -

FAD CONMNEN+Q12
STZ CeMMEN+711
CLA EG2F+°7.5
FOH COMMEN+T11

STQ CZMVMEN+T11
CLA CPNMMZN+T11

T STD EG2F+u527

 SSM

T LDG 2,2

 CAL EG2F+26859

LDQ 7,4

+1+G#a2

~ {SINT)%=2

SL3 8N IF G PESITIVE

TSX EG2F+365544
SLT 3

STZ CZMMEN+12

" CLA EG2F+.7 46

FSB CEMMAN+L]

TSX EG2F+06554
ST? CaMMEN+11

LYA EG2F+0569,2

CLA EG2F+ 560

CLA 0,2

TSX EG2F+1673,4
- STZ 2,2
STQ 542

TXI EG2F+.527424-1
TXH EG2F+1521,2

"HTR 3
TRA EG2F+7 677

C oM
PDX 244

LXD EG2F+1654,2
cLa 2,2 '
TSX EG2F+.5673,4%
ST (42 N
cLA 0,1

LDO

TSX EG2F+167344

- 8TC

ST¢ &,1
CLA COMMZN+. 5
cem

~ ATD EG2F+¢6G6

PDX 0,2
CAL EG2F+7689
com

“ADM EG2F+2654

N

CasT
SET MAIN MATRIX

SET I-1=2
A(K,I)

A1)

BIK,yI),B(Jy1I)

1 T2 I+1
I=N

4+ (1=-K)(N+1)

A (K,J) IN MG

(1-K)(N+1)
A(KyK) IN AC

B(K,K)
A(JyK) IN AC
A(JyJd) IN MG

B(JyJ)

B (J,K)

108

EG2FLS)

"EC2F’

EC2F 2492
EC2FC492
EC2FC454
EC2FC453
EC2FC452
EC2FCT4S7
EC2FL4GF
EC2F 24G¢S
EC2FCEZL
EG2FCE0
EC2FTET?2
EC2FCECC
EGZFCE'
EC2FT
tCZF‘“T

-4 ' f‘

EC2F %
EC2FZE
EG2FCES1.
EG2FCE11
EC2FTElz
EC2FCE1Z
EC2FCE14
ECZ2FCZ1E
EC2FCES1#
EC2FCZc17
EC2FCS1°7
EC2FC515S
ECZFZE27
EC2F7E21
EC2F‘*72
ECZFZ

NOINe Y

[RERNY

PJ f\‘ "

EC2Z2FC
EC2FC
EC(F
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~ ADD EG2F+:636
TRA EG2F+7 463
SLT 4

"TRA EG2F+°579
TRA EG2F+- 458

"CLA CeMMeN+CZ6
_LDQ CemvEN+2TR

TLQG EG2F+ 456

CLA EG2F+7273
_LRS 3
LBT
SLN 5,1
LLS 1

LXA EG2F+°594,1

IS NZRM FINAL

IS ITERATIZN IDLE

TIX EGZF+‘595 1,1

_ LXEB CovvyN+ T
LXD CEMNMIN+12,4
_ CLA Cewven+l0T

T TI

LXD CaMNaN+r

HTR G

CLE 1,4

ARS 18

CADD CaMMEN+L3
STA EG2F+.600

STA EG2F+75.3

(%Y

LXA CCOMMZMN+T C3 3

STZ 7,1

ST2 9,2
TIX EG2F+76
CLA EG2F+7591

TRA EG2F+7433

S SLN 2
L XD
CLA Coawvveniens
TRA EG2F+0520

-1'2

EPZF‘*‘ 50 'l l
CLA EG2F+. 724

292

CONNENG" 14,2

-y

. SETTING

"RESTZRE IRS

RESTLRE SLTS

FOR VECTZRS

~ SET ICENTITY MATRIX

T SET MT T2

109

VECT2ZRS

o _ADD EG2F+3696  M4K=-y EG2FCS5!
~ ARS 18 EC2FZ&5:
ACD EG2F+N534 EG2FCSS!

STA EG2F+7556 EC2FCS
) ‘__n*__‘;_rl‘.XA EG2F+7569,4 ~  SET I=-1=D i .  ECG2FCsS
CLA (y4 A{K,1) EG2FCE5:
SN _ST2 Ce2 . A(I,K) _ . B o EG2FCS5
CLA Q,4 A(J,yI1) EC2FCS¢E.
STE 5,2 AlI,J) o EC2FCSéE
TXI EG2F+ 3560 94qy-1 I T2 I+1 EC2F(SE;

-  TXL EG2F+°562,4 =N EG2FCSE
TXI EG2F+7555,2 EG2Fr 56!
B LXD EG2F+7689,2 _REST@RE IRS . EG2F(S6
LXD EG2F+' 654,44 EC2FQ 56+
TNX EG2F+0569,2,1 _ J-K=1 L CECG2F055"
CLA EG2F+7521 K T2 K+1 EG2FF 56!
___ADD EG2F+°3e1 o . . EG2FCSés
TXI EG2F41568,4 EC2FCET:
___________ TXI EG2F+0478,1,-1 L - A EG2FC57
PXD J,1 M TE M+l EG2F"57:
ACD CPMMEN4ND3 AND K=1 ) EC2F(ST-
ADD EG2F+ :567 o T EG2FCs <
~ PCX 9,1 o o ) - EC2FCS 73
CLA CENMMEZN+U33 EG2FLST7?

EC2FZE7"
EC2F(CE ¢
EC2FCE T
EC2FC <3
ECG2FCSe
EC2FCEr;
EC2FCSA:
EC2FCEes

EG2Fs8E

EC2FCE ¢
EC2FI597
EC2FCE8S
EC2FTcrs
EC2FCES?
EC2F
EG2FZC
EG2F(
EC2FCS
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EC2FCsce
EC2FCE6T
EG2FZE6t
EC2FU 5SS
EC2FCe.C
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.

CAL 0,1

11¢

o UNDERFLEZW . EC2FQE€1l4

TTTTTTTTT T ANA EG2F+T701 EG2FCELS
SUB EG2F+2702 B EC2FCele

TPL EG2F+73646 TEG2FRE17

SLN 3 'SLN3 FER UNCERFLZW -  EG2FCeé1l®

’ .‘“‘“““s'g_"r 2 TEST F@R PREVIZUS OVERFLAW EG2FCEeLS
TRA EG2F+2632 B . EG2FCe2C

T - pPXD 3 EG2FCE21
STD EG2F+3627 o . ECGZ2FCE22

CLA EG2F+7692 " SET ERR@R RETURN EGC2FCe?2:

ST? EG2F+3593 o - EC2FL&2¢4

N 3 I = EC2FCe2¢
CLA 3,4 . UNSCALE MATRIX EG2Fn€2¢
 FDH C2NMMEN+2C7 EC2FCeE27
STO 2,4 o EG2FLe2f

TNX EG2F+1582,441 EG2FCE2¢

TXH EG2F+7623,4 o EG2FCERC
TUUTTTTUUCLA CovvanetaT ECerCeal
FCH CeMMEN+C13 e EC2FCEC?

T T TUSTQ CenMeN+IuT EG2FL&2
TRA EG2F+7618 o o ECG2FCEx4

T CHS ‘ SCALE MATRIX EG2FCeE3S
ADD EG2F+2714 o EG2FCe3s

“““““ ST cevveN+ L1y EC2F0€37
LCQ COaMM2N+N13 EG2FCeEaE

T FMP C@MNZN+TO07 o o EG2FCE:S
STZ CZMNMPN+"1T L L EG2FC&4:

R T T o T IO N ) EC2FCe41
FMP CAMMZN+N13 o EC2FCe&4?

. T2V EG2F+1653 T - EG2F(C643
‘ ST 2,2 ) - EC2FZ ¢4y
7 TIX EG2F+363842,.1 ) - o EG2FCes45
CLA EG2F+/1693 EG2FCeLe

ST8 EG2F+.563 T T i i EC2F T€47

- TRA EG2F+7429 EC2FCes®

SUB EG2F+37:2 FMP OVERFLZW EC2FZ€46

i SLN 2 EG2FCES.

T SLT 3 i EC2FLES]

) TRA EG2F+°522 SCALE EG2FCés?
7 TRA EG2F+.618 T UNSCALE EC2FCE52

o CLA EG2F+r656 FAD ZVERFLCW EC2FCESS

TRA EG2F+7447 - - EG2FZé5s

)  SXD EG2F+7627,2 SCALING JVERFL2W EG2F2€5¢
TXL EG2F+7623 - - EC2FLES7

SXD EG2F+7694, % SQUARE R3A2T EC2Fless

T CLYA EGR2F+618,4 T T g EG2FR eSS
STZA C2MVZN+ 513 EC2FCeE6.

ANA EG2F+ 636 ) EG2FCe6]

o ARS 1 , EGC2FLe4?2
ADD CemM2N+213 7 EG2FT e

ARS 1 EC2FCtLs

T ACD EG2F+ 722 EG2FCE6S

ST CIMMEN+IL9 EC2FCesé

CLA CONMVZ+ 12 EG2FCe87

FOH CaNMMZN+ 09 EC2FLe6r

9 CLA Covrpre ity EC2FCE55
. STQ CcavppN+ 9 EC2FZe77

FAD CovMaNe 9 EG2FCET]

SUB FG2F+7699 EC2FCeT?2

TIX EG2F+0663,4,1 EC2FCETx

LXD EG2F+06%94,4 EG2FTETE



TRA 1, L o EG2FCeT"
S STP CLMMZN+N13 MATRIX TRANSFZRMATIEZN EC2FCET¢
STQ C2MVMEN+.Z9 EG2FCeT”
FMP COMMEN+I11 EC2FCET!
STe CeMMEN+D1D ~ - . EG2FCETC
B .,__- LDQ CZMMEN+U13 EG2FC&8!
e FMp CZMMIN+:12 _ ~ e o EG2FLé€R
FAD COMMEN+I10 EG2FCES:
STG COMMREN+CL) _ EG2Fcgeaq:
LDQ CEMMEN+2GY EC2F €8RS
- _FMP CW"VZ‘H‘IZ - o o EG2FleRe
o ST@2 CZVMEZN+DL9 EG2FJER¢E
LDO_C@VV2V+C13‘”m"ﬁ e EG2FCER]
FMP C2MNMEN+211 EGC2FCens
FSB C2MMZN+7¢9 _ EC2FCese
LDQ CZNMNZN+C1D EG2FCEST
e TRA 1,4 e B EC2FCEG]
- TXL EG2F+1530 EG2F 69z
e TRA 5,4 o o - EGC2FCEQ?
SLT 2 EC2FCESH
— _TRA 3,4 o _ EC2FCESS
' T TRA 4,4 EG2F(ESe
e BCT 4,2033)00,1302032,223000C29900,339453903C00,10023C9230 EC2FNEGT
BCT 103400,20032,37792700900¢,101008050351700,176C06500098 EG2FCecs
- DEC ley.5 e - o EG2FCeST
CAMMEZN BSS 54 RWEG2F1 7.
END e RmkG2F1fn-
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