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Arthur Buslik and John Herczeg

1. Introduction

This reports those chang:s to the hydrogen epithermal library
in HAMMER, and those changes to the HAMMER program(l’z) itself, which are
required to incorporate the effects of the chemical binding and thermal
motion of the protons in water on the epithermal neutron flux and reaction
rates. The changes to the hydrogen epithermal library required are changes
to the zlowing-down power £5,, the Greuling-Goertzel parameter Y, and the

P-1 component of the scattering cross-section ~ These changes are based

sL°
on the kernel developed by Cady, Kirouac and HcInerneyS3)

The changes to the HAMMER program which are required consist of changes
to the program to ensure that the slow!ng-down power £g, and the Greuling-
Coertzel parameter vy for hydrogen are used in all of the subroutines
(HAMMER at present assumes in certain of its subroutines that the hydrogen
slowing-down power £+ is equal to the P-O component of the scattering
cross-section 7, and that the parameter Yy for hydrogen is equal to unity).
In addition, changes are required to modify the Dancoff factor used in the
Pu-240 1 eV resonance treatment and the cosine current calculation of the
lattice escape probabilities used .n the resonance absorption calculation,

These changes are along the lines discussed in references 7 and 8.

Another approach to obtaining cross-sections for hydrogen which ac-
count for epithermal chemical binding effects is to obtain values of §cs
by multigroup so as to reproduce the Corngold asymptotic expansion fluxes
exactly for plain water, and to leave the value of the Greuling-Goertzel
parameter Y equal to unity. This is the approach used by J. Hardy, Jt.(ﬁ)
as suggested by E, M. G:lbard. However, by also varying vy (as is done in
the method presented here}), one would hope to get better accuracy in cases
of heavy absorption. Moreover, this is more consistent with the changes

made in the resonance absorption treatmert for the Pu~240 1 eV resonance,

*Research carried out at Brookhaven National Laboratory under contract with
the U. S§. Atomic Erergy Commission.
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The changes to the HAMMER hydrogen epithermal library will first be
presented, and a comparison of fluxes as calculated with these hydrogen
cross-sections and parameters to fluxes as calculated by the Corngold

asymptotic expansion(b's) will be presented. This comparison acts as a
check on the correctuness of the hydrogen cross-sections and parameters

obtained. (The comparisons do not check qSI.)

II. The Changes to the HAMMER Epithermal Library

The formulae used for the values of §~s and v for hydrogen are derived

in reference 8, These formulae are:

AEERYIAY:
E<(E) = Q - E”E—) y 1)
and
‘ 1 kT*
V(E) = 1 - 5 R 2)

Here - is the asymptotic value of the hydrogen scattering cross-section,
and was taken as 20.4 barns in the computations; E 1is the neutron energy
and T* is the effective temperature associated with the short collision time
approximation(g). The value of T* used in the computations corresponds to
a moderator temperacure of S500°F (= 533°K) ia a Nelkin kernel model.(le)
The value of T* obtained is 1453°K. One should note that the values of the
hvdrogen epithermal library parameters are therefore dependent on the water
temperature, and that the calculated parameters correspond to a water temp-
erature of 500°F, The temperature dependence of the parameters is rather
weak, however, since T* depends rather weakly on T. (At room temperature
T* is 1360°K, while at 533°K, T* 1is 1453°K.)

The value of - (E) is the same as in an effective temperature kernel

model, and is given by
@ o[-t & @ - 16T o

This formula was taken from the Cady, Kirouac and MclInerney article.(3)



-3-

The value of g, (E) 18 also the same as that for an effective temp-

erature kernel and the formula for «so(E),

go®) = 51 + 1 11%), )

is also taken from reference 3.

Group averages of the various parameters were obtained by taking the
arithmetic average of the quantity at the upper and lower energies bounding

the multigroup. For example,

— = -
s, - % fom. (€. +6;(€3)]
where Ej and Ej+1 are the energies bounding the jth multigroup.

The chemical binding effects were included for energies up to and in-
cluding group 36; for energies greater than the upper cutpoint of this group,
chemical binding effects were neglected and the values of the parameters

used in the previous library for hydrogen were used.

The hydrogen cross-sections obtained arc¢ given in Table I. The isotope
identity number is 2001001, =znd the cross-sections are on tape N35838. Note
trat the cross-sections in Table I are not in the same format as a printout
of Jie HAMMER epithermal library -- some columns have been omitted and others
have been rearranged. The column labelled "age number" is what we have de-
noted by Y. The omitted parameters (inelastic scattering, fission cross-

section, neutrons per fission) are all zero for hydrogen.

IIT. Verification of the Hydrogen Cross-Section Changes

In order to verify the cross-section changes made, the neutron fluxes
in a medium composed of plain water (with oxygen scattering effects neglected)
were computed by means of the Corngold asymptotic expansion and compared to
the fluxes obtained by running a HAMMER problem using the new hydrogen 1i-
brary. In addition, water poisoned with a % absorber was considered. Five
terms in the Corngold asymptotic expansion were used, It turns out that
to this order the expansion is identical to an expansion derived in a much

(

simpler fashion by Parks 11 (see also pages 103 ff of reference 5). The
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TABLE I. Hydrogen cross-sections including binding effects.

IDENT=2001061, “ASS=  1,0091 =1 CADY MIGEL (BUSL'<; 4,74
PARTIAL CRAOSS 53CTIONS (HAR f
GRP  SIG4A~SO S{AM3ec AGE NUMSER S13MA=S1 X1eS10HATS
i cemieens cecaates ien mowoe .’!;.-_..,. -:__=.-___-:.. .-.-‘-...-..
\ < 1.,050000E%00 0. 1.000000E+00 7;000000E=01 (.050000&&00
2 1,30009p0Ee*C0 g, 1.,000000E+0D B87;570000E-01 1v300000E400
3 1,550000E%u0 g, 1.000000E¢00 13033000E£00 83550000200
Y 4 1.8500u0E400 u. 1,000000E#00 13233000200 - 13850000E¢00
5 2,1530ugE*un g, 1,000000E+00 1,433000E800 271450000E200
"6 2,500CugE+20 y, 1,000000E+00 ~17,667000E¢00- 27500000E%00 -
3y 7 2,9000u0E*00 . 1,000000E+00 1;933000E200 2,900000E#00
8 3.35000¢E¢00 0, 1,000000E+00 2;233000Es00 37350000k200
, 9 3,850000E%00 0. 1,000000E400 2,567000E400 3;850000E%00
") 10 4,400000E€00 31,000000E5C4 3,000000E+00 2,933000E400 #;400000E*00

11 5,0500G0E*v0 4,0000005<74 1,900000E+00 3,367000F400 9:0850000E200

12 75,750000E+00 ~ 1,000990E504 1,000000E+00 ~35834000E200- 93750000E00 -

D 13 6,500000E+00 1,000300834 1,000000E¢00 4;3340005400 357500000E200
14" 7,350000E400 1,000000E404 1,0p0000E+00 4,900000E400 ?7350000E200

15 8,250000E%00 1,0000005+34 3,0000005¢00 5;5000006400 ®7250080E200

D 16 9,300000E400 130900006504 1,000000E+00 63290000E£00  9;3pD00pE00
17 1,04500Ev01 170000GOE<04 3,0000u0E*0Q0 6,;767000E£00 37045000€201
T48771,1603u0E01 " 150060002+C9 1,0p00p0E+00° ~77734000E200 - 171600008201 -

D 19 1,2700upE+01 2,000000E<09 31,000000E+00 97467000Es00 337270000E40)
200 1,375060E*01 2,006000E434 1,0000005¢09 9;167080E200° ~13375000E401

21 1.520000E*ul 2,000000E~04 1,000000E400 17013000Ex01 17520080E%01

3> 22 1,680000E*01 3,0000005304 3,000000E+00 1;120000E#01 ~~357680000E%01 -
23 1,810000E¢01 4,00U0U0E<I4 1,000040E+00 1;257000E501 13810000E801

724 71,B800(QE*0L " 5,000000E939 1,0000005400 ~ 15253000€201~ “17B30000E201

> 25 1,930000E%01 6,070000634 1,000000E+00 1;287000Ex01 1;930000E%01
7267 1,960000E+01 B,0C0C00E=G4 1,0000005+00 1;307000E801 17960000201

27 1,9800QQE+01 1,0000005%33 1,000000F+00 1,320000E201 1798000pE#01

D T28 '1,990069€+01 1;306000£305 1,000000E+00 1;327000E¢01 “17990000E¢03
29 2,000009E401 1,700000Z%03 1,yp0000E+00 1;333000E201 27000000E%01
T30772,0140056E404° " 2,206900E703 "1,0000005+00 15340000E401 -2704000pE801 -

D 31 2,020000E+01 278000002503 31,p0D000E«00 1:347000E201 237820000€%01
"327 '2,030000E 01 3,;6600005233 3, gg000pEes0 1;353000E201 3030000E+01

33 2,030000E¢01 4,400000E503 1,0000p0E+00 15353000E¢01 27030000401

D 34 2,040000E+D1 4,90C0C0ESD3 1,000000E+00 " 1;360000E¢#01 :27040000E402 -
35 2,040040E¢01 5,60000GE=03 1,700000E+00 1;360000E¢01 :23040000E401
T36772,041900E401 © 63000905503 9,990900E-01"~13355600E£01-+ 27036300E201

D 37 2,042490E+01 7,2000005403 9.988400E-01 1.355700E¢01 |B37035200E%03
38 2,0431pDEv01 B,100000E563 9,985100E~01 1;354500E401 ' 2;033900Es01 -

39 2,043909E403 9,200000503 9.980800E-01 13353000E201 ' 250322006303

2 40 2,045040E+01 104r000%=02 9,9753n0E«D1 1:351200E201 - 37;03000pEe0]
41 2,046510E%01 118005055062 9,96B4905-01 1,348900E¢01 3;02710pE301

42 2,0483y0E¢01 17340000E~02 9,959400E-01" 1:345100E¢01 - 97023500E201 -

> 43 2,050500E01 1.520000E<02 9,947800E-01 1;342500E401 3;018800E%03
44 2,053730E%01 1:720000E02 9,933000E-01 1;338100E201 ©;012800E401

45 2,0575y0E*01 1,950000E%02 9,914000E-01 1,332700E£01 3,005100E201

D 46 2,062500E401 272100005502 9,889600E-01 13325100E#01 17995200E#01 -
47 2,06899QE*01 2,;5C0070£402 9,858200E~-01 $;318500E%01 , 1,98260p0E201
~48772,0771005401 " 2,6400005502  9,817900E~01—1;30%400E201 | 17966400E+01

D 49 2,0877gE+01 3,2200005502 9,766200E-01 1;295800E301 | 1594570pE%01
"50 2,1013gpEs01 3,6400005<02 9,699800E~01 1:283200€201 | 15919400E301

51 2,118800€¢d1 4,1300U0E502 9,613600E-01 3,265800E¢01 | 17885500E¢01

D 52 2,141200E%01 4.6800005532 9,50%1n0E-01 1;247900E#01 | 17842800201
- 53 2,1734)9Ee01 5.,3700005<02 9,24%300E«0y1 1,222700Ex01 | $1.782200E201
T54° 2,218%50Ee01 6,2290305532 9,1236npE-p1 131905C0E201 " 17698400Ek01 -

CARTURE [VTE3RA( = 1,334035491 FISSION [NTEGRAL = D,

!
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expansion, to the order given, may be writzen in the form

- LR’ .
Ege) = 1 -+ ---.;—-"::*‘ - el Ez

F
- )
“+ [:-%F + 451,;v’ visat- & 4%¥S_i ]#i
wthere : 2 .
e EAT) e V& , Gt Fw) ;C(«a)-t;1

and the cffective temperature is given by
-
. A
Ar*= 4 St(muﬂw coX TEr A,
(]

RHere f{w) L5 the phonon frequency spectrum; for the Nelkin model it is

givea by
fw) = 2 e Sl
Y ' M

where

A =18 £y =0

A= 2.32 £ = .06 ov (8)

o= 5.84 £y = 205 eV

A, = 2,92 AL, = 481 eV

It i{s assumed that the absorption cross-section has a % energy depend-
ence; the quantity £ is the asymptotic macroscopic scattering cross-section
of hydrogen (= 20.4 NH, where NH is the atom density of hvdrogen). The
quantity Bavz is computed to be

2

By ° = .087981,

in a Nelkin model.
Computations of EQ(E) from Eq. (5) were first performed corresponding

to room temperature water; these were comparcd to computatfons done by

J. Hardy and reported in reference 6 (a larger version of Figure 1 of
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reference 6 was obtained directly from J. Hardy.) The purpose of this
comparison was to verify our use of the Corngold asymptotic expansion.

J. Hardy, Jr, used seven terms in the expansion, while we used five terms,
Agreement within .27 waa obtained. Calculations for both a plain water
case and water poisoned such that the ahsorption cross-section (including
the hydrogen absorpt.onj was 6 barns per hydrogen atom at .0253 eV were

performed,

Calculations of epithermal fluxes by the Corngold asymptotic expansion
were then perforwed at reactor operating temperature (more precisely,
500°F = 533°K). The calculations were for plain water and for water poisoned
with 2 % absorber such that the poison absorption cross-section per hydrogen
atom was 6 barms at .0253 eV. The results are compared to similar cases at
room temperature {n Figure 1. The effects of moderator temperature on the

epithermal flux is seen to be fairly small.

Comparison of epithermal fluxes as calculaced by the Corngold asymptotic
expansion, and by the HAMMER program with the new hydrogen library repre-
senting hydrogen bound in water, are presented in Figure 2. The same figure
shows the fluxes as calculated with the old hydrogen library which corre-
sponds to a free proton at rest model. These comparisons are for the case
of plain water; Figure 3 gives a similar comparison for the case of water
poisoned with a % absorber, with the poison absorption being 6 barns per
hydrogen atom at .0253 eV. The fluxes calculated using the new HAMMER
hydrogen cross-section set agree rather well with the Corngold expansion
fluxes, and represent a coﬁ%tderable improvement over those calculated with

the old HAMMER hydrogen cross-section set.

IV. The Changes to the HAMMER Program

In addition to the changes to the HAMMER epithermal library, it is
necessary to make changes to the HAMMER program in order that chemical bind-

ing effects be taken into account properly.

The first of these changes {s in the subroutine SORE to ensure that the

library values of §cs and v for hydrogen are used in the heterogeneous part
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of the slowing-down calculation. Originally, HAMMER treated the slowing-

down density due to hydrogen everywhere by the equation

dqy
3ot 9 " ey

where qy is the slowing-down density due to hydrogen, ZsH is the scattering
cross-section due t> hydrogen, and ¢ is the flux per unit lethargy. (See
reference 2 for a good description of the HAMMER code from the viewpoint of

the physical approximations and numerical techniques used.)

HAMMER was later wodified so that in that part of the above-thermal
calculation where the homogeneous slowing-down calculation is done the
slowing-down density due to hydrogen is treated by

H du t 91 " SHEeR®
The homogeneous slowing-down calculation is done in subroutine SLODON.

However, the S@RE subroutine was left unmodified.

The primary reason that the changes in the subroutine S@RE are important
is that the regionwise multigroup fluxes and slowing-down densities calcu-
lated in the heterogeneous part of the calculation are used in the calculation
of the resonance absorption probability. In particular (see Eq. (73) of
reference 2), the resonance absorption probability for a resonance with

resonance integral I is given by
A=l - exp {-(NoI8V /T qpyVp)

where q,; is the slowing-down density in the nth region at the lower energy
limit of the ith multigroup (before the ith multigroup resonance absorption
depletes the slowing-down density), and is due to all isotopes, both hydro-
gen and heavy elements. The quantity ¢°V° is the integral of the ith
multigroup flux over the regions containing the resonance isotope, and No

is the number density of the resonance absorber averaged over these regions.
Consequently, the resonance absorption probability is affected directly by
the slowing-down densities and fluxes entering into the heterogeneous part

of the above-thermal HAMMER calculation.
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In addition to the changes in the S@RE subroutine, changes must be
made to the Dancoff factor calculation and the calculation of the collision
probability calculations used in the resonance integral calculation for the
Pu-240 1 eV resonance. In point of fact, the changes are made for all
resonances which occur in multigroups 53 ard 54. They are made only on
option in the program. The option is used whencver the 30th element on
the batch control card is a 1, (This sets a flag ICADY equal to unity in
the program.)

Betore discussing these changes in detail, it should be pointed out
that the older version of HAMMER did not recalculate the Dancoff factor in
each multigroup, but rather used the Dancoff ractor calculated in a given
multogroup in all succeeding multigroups. Thus the Dancoff factor, if it
was calculated at all, was calculated only once per problem. Whether or
not the collision probabdbilities used in the resonance integral calculation
are obtainel from a formula using a Dancoff factor or whether they are
calculated by the method of cosine currents depends on whether the flux
across the lattice cell is sufficiently flat (see reference 2 here). 1If
the flux is sufficiently flat, then a parameter KEY is set equal to unity,
and the Dancoff factor method is used when the resonance absorber is in the
fuel pellet. However, once the parameter XEY is set equal to unity it is
not reset in any succeeding multigroup, and moreover the collision proba-
bility table is not recalculated in the succeeding multigroup. This had
to be changed in order to modify the resonance integral calculation for the
Pu-240 1 eV resonance so that proton chemical binding effects could be taken
into account. Changes were therefore made to the subroutine FLUX so that

the Dancoff factor would be recalculated in each multigroup.

In accordance with the method described in references 7 and 8, the
modi fications to the Dancoff factor are made by computing the 'optical
thickness" Z@r of each region external to the fuel pellet stack with

Exs
o= ~HigH 4 Sa’ where the value of gH:sH and v, are the values appropriate

Yu
to hydrogen for that group; here Ar is the difference between the outer and

inner radii for the particular region, and Ya is the absorption cross-section
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for the given region. The change is made only if there is a 1 in colum
30 of the batch control card in the input to HAMMER. Under these circum-
stances, it affects all resonances in multigroups 53 and 54. This change
occurs in the subroutine DANC. The change implicitly assumes that the

resonances in question are wide with respect to scattering Irom all iso-

topes except hydrogen,

As mentioned earlier, if the flux is not sufficiently flat across the
lattice cell the Dancoff factor is not used to calculate the table of
collision probabilities used in the resonance integral calculation. In-
stead a method of cosine currents is used. Here the collision probability
calculation was modified by using ?stH/YH as the cross-section in each
region (except in the region containing the resonance absorber) where pre-
viously the quantity ¥, the scattering cross-section of all materials,

appeared. This change occurs in the subroutine PTBL.

The appendix gives, along with scme comments, a Fortran listing of
the subroutines which have been changed. This is a preliminary version

of the program.

In an early version of the program there were certain indications of
errors in the resonance integral calculation performed for the Pu-240 1 eV
resonance, These errors could have been associated with the coarseness of
the energy mesh used in the numerical calculation of the resonance integral,
or possibly some sort of numerical instability (see reference 12). Later
work indicated that the numerical instability problem is not serious, and
that the use of a finer mesh in the resonance integral calculation was
sufficient. The changes to the subroutine GRID which are required to permit
a finer mesh in the resonance integral calculation are included in the

appendix.

Concerning limitations on the use of the new program and the new hydro-
gen library, one should probably use the new library at all times; the use
of the ICADY = | option {activated by putting a 1 in column 30 of the batch

control card) should be used only if the principal moderator is hydrogen.



APPENDIX I

This appendix gives a Fortran listing of those subroutines whick
have been changed, with some explanatory comments. The new cards added
to the source are readily identifiable since they are labelled with the

identification "HAMMER"., The deleted cards are not shown, however.
The changes to the subroutine RTBLIB consgist in:

(1) Setting the flag ICADY by equating it to ICNTRL (158), which
(see LINK 1 of the HAMMER program) is equal to the item in
column 30 of the batch control card.

v
'H
mixture this variable is called CDYC(M). 1f, in any mixture M,

(2) Computing the parameter for each mixture. For the Mth

the hydrogen concentration is so low that the value of

NHYHEHCSH is less than ,0001, CDYC(HM) is set equal to zero.

(3) A labelled common block CADY is used to transmit CDYC(M) and
ICADY to other subroutines where they are required.

The changes to the subroutine SgRE consist I(n:

(1) The computation of v for hydrogen from the ratio of (N\(ggs)H
to (Ngcs)ﬂ.

(2) The kernel Pn'i
use the library value of v and §Zs for hydrogen. This kernel

(see eq. (44) of reference 2) is modified to

expresses the effect of in-group scattering in the equation
determining the fluxes in the various regions of the cell.

It is denoted by GRP(N) in the program.

(3) The slowing-down density due to hydrogen (called ETA(N) in the

program) is computed with v and £7_ for hydrogen used where

s
unity and T, were used previously. The equation is now com-
pletely analogous to the equation for Q(N), the nonhydrogenous

slowing-down density.




(4) The source term (Sn.1 of eq. (48) of reference 2) is modified
also to use the y and §Zq for hydrogen. This term is denoted

by S@R(N) in the program.

The source sn'i and the kernel Pooy discussed above occur in
eq. (40) of reference 2,

*ni T & Ton'1Pnrg Snrg * Spoy)
where n and n' are region indices and { is a group index. This

equation determines the regionwise fluxes,

A change to the subroutine FLUX is mide so that the flat flux flag
KEY is initialized to zero in each group and {: reset to 1l only if the flat
flux criterion is met, Certain indices MDONE(I) are reset to zero in each
group. This ensures that the coilision probability tables will be recalcu-

lated in c¢ach group.
Changes to PTBL are made. They consist of

(1) Defining IGCDY as IG, the group index. This index is transmitted
to DANC through the labelled common block CADY.

(2) The cross-section XT(N) used in regions not containing the resonance
absorber for the collision probability calculation when the method
of cosine currents is used is set equal to CDYC(M) instead of the

scattering cross-svction for groups 53 and 54 if ICADY = 1.

Changes to DANC are made, to the calculation of the moderator optical
thickness SL, for groups 53 and 54,if ICADY = 1. In such cases the optical
thickness SL is computed with CDYC{M) instead of the scattering cross-section
SSC(M).

Changes to subroutine GRID have been made so that more than 501 mesh
points (in lethargy) can be used per resonance. The mesh for all resonances
in multigroup 53 is changed to half that used in other multigroups. These
changes reduce the mesh error in the treatment of the 1 eV resonance of

Pu-24C to an acceptable level (about 1%).
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CFLMX ITERATE O\ SPAT[AL DJSTRIEUTJCN OF FLLX FlLuUX
CIMENSICN CNTRLE200),BTTLE9),LNK(1D) FLUX
Common CNTRL FLux
EQUIVALENCE _ FLUX
X(CNYRL( 1), IDBCH), (CNYRLE 2),NCASE),(CNTRL( 3)aNFLOG), FLUX
LCONTRLCY)LBTTLIL1)), (CNTRLE 133, NTINI, (CNTRL(14),NTOUT), FLux
2(CNTRLC 130 ,NTPUN), (CNTRL(16),MCHAIN), (CNTRLC 37),0L1R1), FLUX
3(CNTRLC 18), LIR2),(oNTRLC 19), LIg3).(CNTRLC 20), gNTLs, FLux
A(CNTRLL 21), INT2),(CNYRLC 22), NSC1),(CNTRL( 23),NK(1)), FLux
S(CNTRLL 33)oNTHES) S U(oNTRL 340 NERCST (enTRLE 35)0xL 1B FLUX
G(CNTRLC 3€)oKLIB2Y, (CNTRL( 37, KL 183) . (CNTRLC22%)aNCPRN), FLUX
T(CNTRLC130)NCPPT) (CNTRLI143),NTHRA) ,(CNTRL(142),NTHPT), Flux
BLCNTRL(2143),NTHPNY, (oNTRLL153) ,hEPRND, (CNTRL(154) ,NERPPT), Fux
9{CNTRL(15% ) ,NEPPN), (ENTRLCL56),MNEPSG), (CNTRL(197) ,NEPAG), FLUX
ACCNTRL (165 ) NFGRNY, tCNTRLE166) ,NFGPT),(CNTRL(167),NFGPN), FLux
B(CNTRL(168),NF6PR), (NTRLE18%),MGU0), (CNTRL(177),NEDRNY, FLUX
C(CNTRL{178),NEDPT), I¢cNYRL(179),NECPA), (CNTRL(180)/NEDNB), FLUX
DCCNTRL{1B1) NEDFW), ¢CNTRL(182) ,NECKHE), (CNTRL(183),NEDAX), FLUX
ECCNTRL (184),NFDNY) FLUX
DIMENSICN LIMP(600),HOL(9) ,NPT(20),THT{20),XA5(20), FLUX .
tILH 20y ARBP(20),DEGC¢20) ,WSTBA(18),WSTBB 18y, FLux
2conCcTA¢18,10),LIMT 102, RIN(20),RAD(20),R0VT(20),V0L (20}, FLux
IMTHBLI20),FEGVI20),FIsD(20},K0LID(3,18) FLUX
COMMON L]MP FLux
EQUIVALENCE , FLux
L{LIMPL 11, IDENTY, CLIMFL 23, NX), (LIMPL X)), MX), FLux
2(LIMP( Ny, NRXD,CLIMF G )y, ISOX), (LIMPL  6), IscxEy, FLux
3(LIMPC 7)),  NGEOM),CLIMF( 8),  NP1B13,(LIMPL 9), NECT), FLux
A(LIMPE 10), NXP) LLIMP L 110, BSADY, (LIMPC 129, ®BGL(L)), FLUX

SCLIMPC 210, NPT(L) M, (LIM 'L 41y, TRT(LY)tLIMPC O1), MXAS(1)), FLux
SCLIMPL 81), ILHI(1YY,(LY45€101), NREPC11),(L{MP(121), DEGC(1)), FLux
7CLIMPL141),WSTBAC1)), (LIMP(L59)  WSTEB(L) )4 (LIMP(L773,CONCTACL, 1)), FLUX

B(LIMP(3S7y, LIMY(1),CLIMF(367)y, RIN(1y),(LIMP(3LT7), RAD(1Y), FLux
S(LIMP(407), ROUT(1)¥,(LIMP(427), VCLI1)),{LIMP(447), MTEL(1)), FLYX
A(LIMP(467), REGV(1)),(LIMP(487), FISD(L1)),¢(LIMP(507),HOLIC(1,1)) FLux
DIMENSICN LOUT(1100),HOLAC) ,BALT(16,4,5),F01L120,4,5), Foux - .
1F06%X(4,6),F0%X(20,4),nUMR(20),C7CC¢5),276Al30,54) FLUx
COMMON LOLT FLUX
EICIVALENCE ¢ LOUT{1) , ID), (L.CUT(2),HCLALL)),, FLux
L(LOUT(11),BALT(1,1,1)), LCUT(371),FCL(1,1,1)), FLux
20L0uT(7721Y,F06x 3 eg 1Yo tLOLTEPS5 s roxt1a ) ) (LOLUTEBSYipLMB(LD Y, FLUX
3(LUJT(855),0T6C(1r), (LOUTL900),CcTGatd)) FLux
DIMENSICN ERASE(3500) FLux
COMMCON ERASE FlLUX
DIMENSICN SSC(10),S1¢10),S1GAES(10),S1GIN(10),SIGX¢19),C(1C)y, FLuUx
1AN(10),SD(10),PROB(25,10)+s516Y¢18,54),06NU(18,54),51GA(18,54), FLUX

2NRIG(18),ER(200 3,GMN(200 ),GGM(2G0_ 3),GMF(200 ,SPIN(200 ), FLUX
3AMASS(18),SI1GP(18) 4 JONEL18) s JTWC(18)sDZERD(18),DONEC8),LThC(18), FLUX
AETAL20),Qt20),FS(54),Fx(20),DEL(54),F(20,54),4pONE(18),P(1€E,54); FLux
SPF(18,54),PZ(1001),P21¢1001),41(18),EEK(55),TEMP(18),S1GEFY(18),  FLUX
6CT(18,10) FLUX
COMMCN IX,SIGY,GANU,STGAPaPF,F,LEL,FS,55C,S1,S1GABS,SIGIN,SIGX, FLUX
1C,AN,SC,P508,NRIG,ER, GMN,GMGM, G¥F,SPIN, AMASS,S1GP, JONE, JTHC, FLUX



FLY

9929

45

50
53

55

X

CDC 5600 FTN V3,0e.P261 CPT=2

2LZERC,CCNT,ITWO,ETALNESCIMOUNE,, KEY, MCURR,PZ,P21,06LS]G.,AL,E5K,

STEmMp, 5 JGEFyY,NDONE

08727774

FLUX
FLux

pIeenS1en DATAC1853,p7(18),GRP(20),S0R 200, 7(20,20),XT¢200,V1(20), FLUX

1v2(20),v3L20),v4a¢20),v5(20),CP{20),CNC20),CP2¢20),cN2(20),7¢21)

2F1(23),F20297,52(20),01€20),06C(20),T0¢20)3,71(20)
EQUIVALENCE (ERASF(1),DATA(1),DZ2¢1),GRP (1)), .

1 (ERASE(21),SOR(1)) W (ERASE(41),T 1Y), (ERASECA41)sNT 1Y),
2(EIASE{461),VY111)), tERASE(481),V2(1)),(ERASE(S01},v3(1)),
3CERASE(S21),V4(1)), (ERASELS541),VY5¢4)), (ERASE(561),8P 1)),
Q(ERASF(S81)sCNIL)) (ERASE(K01),CP2(1))s(ERASEL621).CN2(1)),
S5(ERASE(€41),vt11), (ERASE(441),F1(1)),(ERASE(461),F2(1)),
6(ERASE(481),52(1)),(ERASE(501),01¢1)7,(ERASE(481),00(1)3,
7CERASE(461),70(1)), LERASE(441),71(1))

ENUIVALENCE (Fxe1),FISDC13),¢CT¢1),CONCTACE))Y, (LIP2,NLIEZ)

COMMCN AL1B

ITCNT =9

{NQRM=29,

D0995aNZ1,NX
XNORM=XNORM+SORINY»VOL (N)
MzMTEL(N) .

BL(N)Y=(SSCIM)mS1(M)OSIGINIMICSICARS(M)®GRP(N))*VQOL (N)

CONTINVE

IFt1Ge1) %,1,5

[TMX=)

Ruxz1q,

IGi=1

]GR=1

EPSFzn,1

[TMAX=100

EPS=1,E=J

Lo 3 n=1,nX
FLiN)=SCF(R)

6o Yo 20

DO 6 N=f,M\X
FLiNI=FINsIGY?}
RNCRY¥=0,0

DO 30 N=1,NX
RNQAY=zRADRM+QL (NYeF1 (N}
RNOR¥=XNQRM/RNORM

po 40 N=1.NX
FL(N)=zF1(N)*RNCRM
S2(N)=SCRINY+F1(N)«GRP(N)
CONTINLE

RNQR¥=0,0

L0 53 n=1,NX

F2¢(N)=z0,0

DO 53 M=y1,NX
DLMMY=zCLMNY
F2AN)zF2(N)«TEN, M) «52(M)
RNORY=SAN0AMeQLI{NY«F2¢N)
AngRyzXngRM/RyoRy

D 55 \=1,NX
F2(N)=FZ(N)*RNORM

0O 60 N=zp,NX
DUMMY2DLM™Y

FLux
FLux
Fux
FLuUX
FLux
FLux
FlLUX
FLux
FLUX
FLUX
FLux
FLux
FLUX
FLUX
FLUX
FLUX
FlLux
FLUX
FLUX
FLUX
FLux
FLUX
FLUX -
FLUx
FLux
FLux
Frux
FLEX
FLux
rLUX
FLUX
FLuX
FLux
FLUX
FLUX
FLuUX
FLuUX
FLux
FLux
FLux
FLux
FLuX
FlLux
PLUX
FLux
FLux
FLux
FLUX
FLUX
FLux
FLUX
FLux

7
19
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\T FLUX CDC 6600 FYN V3,0.P261 CPT=22 08/27/7¢ 1
IFCABSOIFIIN)F2( N1 /F2(NDISEFS) 40,460,570 Frux
9 Contingt : FLux
GO 70 90 FLUX
73 DO 80 N=1,NX FLUX
S2({N)=SCRIN)eF2(NnYeGRP(N) Frux
FLIN)=F2{N\) FLUxX
By CONTINUE FLux
ITCNT=]TCATL FLux
IFCITCAT1TMAX) 45,90,9V FLUX
95 IFCITCAT-1TMXY92,92,91 FLux
91 JTMX=syTeN? FLUX
1Gl=]G FLUX
92 [F(ABS{RNCRMe1,)eaBS{RMX~1,))54,94,53 FLUX
3% RMx=ANCAM FLux
16R=16 FLUX
34 CONYaNUE FLUX
ro1edy=1,xx FLUX
100 IN,]G)=FZ(N) FLUX
KEY=0 HAMMER
165 1F(NXe1) 125,125,110 FLUX
119 DO120N=2,8x FLux
IF CABS(F2(NY/F2t1)-1.9~EPSF1120,120,130 FLUX
120 CONT]NUE FLux
125 KEv=1 FLUX
130 pnl4ddy=1, 1snx FLUX
S1GEFy(ly=g, Fux
14p MDONE(])=( FLUX
MCURR=Q FLUX
NDONE =0 FLux
REWINDASCH FLUX
150 [F(54.]6)152,151,152 FLUX
151 WRITE(NTOLT,1%0)1TMX, 1G], RMX, 16k FLux -
166 FORMAT(S9hgMAXIMUM JTERATIONS ON THE FLUX SKAPE IN aANY MACRO GROL FLUX
1P = I5,&6H GROUP [2/39H MAXIMUY RENGRMALIZATION IN ANY GROUF s FLUX
1F9,5,6K Gsgup 12) FLux
152 RETURN FLUX
END FLux
Ion
SIGNED OVER THE LTO0” REGINNING AT LINE 92
SIGNED OVER THE LCOP BEGINNING AT L1IN\¢ 5

SIGNED OVER THE LCOP BEGINNING AT LIAE 102
SIGNED OVER THE LCOP BEGINNING AT LINF 107



SUBRUUTINE RTRLIBLID)

CRIBLIK

UDIMENSJIUN CNTRL(200),3TYLE9),LNX {10}

COMMUMN CNTRL

EAVIVALENCE
X(CNTRLE 1),108CH), ICNTRLE 233NCASE), (CNYRL( 3),NFLOG),
T4CHTRL(4),BTTL(1)),(CNTRL! 1345 NTIN), (CNTRL{14),NTUT),
2(CNTHRLC 15),NTPUN),{CVTRLE16),NCHAIN) ,(CN¥RL( 17),L181)>
S(ONTRLL 18), LIB2),(CHYRLC 199, LIB3),(CNTRL( 20),INT1),
QEONTRLC 213, INT2),(CNTRLC 223% NSC1),(CNTRL( 23),LNX(1))
SCONTRLE I3),NTHCS), (CNTRLE 3423NEPCS). (CNTRLL 35),KL181),
SLONTRLL 36),1L 3829, (CNTRLL 373,;KLIB3),(CNTRL(129),NCPRN),
7(ONTRL 1303 ,NCPPTY, (ICVTRLI1413NTHRN) , (CNTRL(142),NTHPY),
H{ONTRLU143) 4 NTHPN) L ICNTRLELSIIGNEPRN) , (CNYRL(154) ,NEPPT),
P(rNTHL(155) ,NEPPN) ICYTRLI1569,NEPSG), (CNTRL(157),NEPAG),
A(CNTRL({165), NFGRN) ,ICNTRL(1669¢NFGPT),(CNTRL(167),NFGON),
H{CNTRL(16B s NFGPB) , (CYTRLI169IINFLGJO0) » (CNTRLL177) 4 NEDRND,
C(CNTRL(178),NEDPTY, ICNTRL (1794 gMEDPN), (CNYRL{180),NEDNB),
NECNTRL (181 ), NEDFWY, ("NTRLILIR2I,NEDRB), (CNTRL(183),NEDAX),
E(CNTRL184),NEPNWL)

DIMENSJON LIMP(600) HDL(9Y,NPT{20),THT(20),MXAS(20),
11LH1(20),NRBP(20),DEGS(204,%STUA(18),WSTHA(18),
PCONCTA(18,10),LIMT230),RIN(20) RAV(20),ROUT(20),VO0L(2D)>
SMYBLI20) ,REGV(20),F1SD(209,ROLI0D(S3,186}

CAMMON LIMF

ETWIVALENCE

THLIYPO 1), IDENTI, (LIMPC 20, NXD (LIMPC 3, MX),
2¢L1YP a3y, NRIXP, (LIMP( 5}, ISOXI,¢LIMPL &), I1SOXE),
SeLpee 7y, NGEIM)LILIMP( B)s  NP1B1),(LIMPC 9), NBCT)Y,
a(LIvPC 103, NXP B, (LIMP( 11}, BSWD), (LIMPC 12, HOL(I2)),

SELIMPE 280, NPT(1)D,(LIMPYL 413, THT(1)),(LIMP( 61), MXAS(1)),
BCLIMPE 81), TLHIC1)),C¢LIMRE1012, NRBPUL) ), (LIMP(L128), DEGCLY),
TULL'PCL41),WESTEA(LY Y, (LIMP(159),WSTHB(1)Y),(LIMP(177),C0NCTALL,1)),
BLLIMP(357), LIMT(L)),(LIMP{367), RIN(1)),(LIMP(387), RAD(1}),
FLLIMPC407), ROULT(1)Y,(LIMP(427), VOL(L)),(LIMP(447), MTIBL(1)),
A(L]1PLA67), REGV 1)V, (LIMP(4B7), F]ISU(1)),4LIMP(507),-0LIDIL, 1)
UIHMENSJON LOUT(1300)40LALS),RALT(38,4,5),F01L(20,4,5),
TFRGEX(4,0),FOX{2D,4),DUMR(26),0TGC(5),0TGA(30,6)

CNMMDY LOUT

EYUIVALENCE LOUTEL)Y,1D), (LOUY(2),HOLA(1)),
T(LUYTE11),BALT(1,1,1 1), (LOUT(371),F0IL(1,1,)),
2(L0UT(771),FOGR(1,1))s(LOUTIT95),FOX(1,1)),(LOUT(R?5),DUMBIL),
SCLONT(B95),0TGC(1) Y CLOUTISR0Y,0TLACL))

DIMENSLION ERASE(3591)

CAMMUN ERASE

DIMENSJON SSCU10),53(¢103sSIGARS(10),SIGINE10),51GX(1p),Ct10),
1A4°1(10)450(10),PR0F(25,10),51GY{18,54),GNU(18,54),55GA(18,54),
PMNRIGCI8),ER(200 ),bMN(2G0 J),LMGM(200 ),GMF(200 3,SPINtR200 ),
34MASS(18),816P¢18),JOVE(18),JTw0D(18),DZERD(18),DONE(18).DT4D(158),
SETAL20),0€20),FS(54),FX(203,0EL(549),F(20,54),MDONF(18);P(10,54),
SPF(18:54),PZ(1001?,P21(1001),42(1b),EBK(55),TEMP(18),51GEFY(18),
SCT(I18,1v)

Car oY IX,516Y,8N,5154,PsPF,F,EL,FS,S5C,51,5153ARS,SIGIN,SIGX,
1C L " sSUsPROBINRIGIEY » SMNIGMOMLGMF ) SPIN, AMASS,SISP, JONE, JTH U,
PU7EC, UONE,DTWU,ETA»Q,)ESC,MNOME ,KEY, MCURR,PZ,P21,DELS1G,AL1,EBK,

k4

RTELLS CDC 6600 FTN V3, 0sP26) UPTs2 11220/7

RTS5L1
RTHLT
RTBL!
RTBLI
RYBLI
RTBL1L
RTBLIL
RTBL1
RTBLI
RYBLI
RTBL]
RYIBLL
RTBLI
RTBL1
RTBL]
RTYRL]Y
RTAL1
RTRLE
RTBL1T
RTsLI
RTBL]
RTBL )
RTRL)
RTBLI
RTBL]
RTIAL !
RTHL!
RTHL!
RTBL’
RTHL
RTBYL
RTBL
RTHL
RTBL
RTHL
RTHL
RTRL
RTRL
RTHL
RTBL
RTHL
RTEL
RTBL
RTBL
RTRL
RTHL
RTRL
RYRL
RTbL
RTBL
RTHL
RYHL
RTRL
RTRL
RT kL




INE  RTE

1111

12

22

31

Lir CUC 66DD FTN V3,00P261 OUPTsER

3VENP,,SIGEE Y,L,NDONE

————

-~

11/20/774
RTHLIB

DINENSJON DATA(L163)sD2(¢(183,GRP(20),50R(203,7¢(20,20),xT¢20)¢V1¢20)s RTHLIB

IVI(20)eV3IC20),v4(20),V5020),CP§20),CN(20),CP2(20),EN2(23),V(21),
PFAL20),F2¢20),52(20),81¢20),Q0§20),70¢20),71¢20)
ENUIVALENCE C(ERASS(1),DATA(1),0Z(1),GRP(1)Y),
JLERASE(21),S50R (1)), (ERASE(41),3(12).(ERASE(441),XT(1)),
2(ERASE(461),V1(1)),(ERASEL481I,V2(1)),(ERASE(%01),V3(1),
S{ERASE(>21),va(1)), {ERASEL5419,V5(1)),(ERASE(561).CP (1)),
A(ERASE({981),CN(1)),{ERASE(6019:CP2(1)), ERASE(621).CN2(1))
S{ERASE(O41),Y(1))»(ERASE(441),F1(1)),(ERASE(461),F2(1)),
O(ERASE(481),S2¢1) ), (ERASE(501%,:0W1t1)),¢(ERASE(481),Q0¢1)),
T(ERASE(461),T0¢1)),(ERASE(4412,71(1))

EMVIVALENCE (FR(L),FISD(14),(C¥(1),CONCTA[1)),(LIB2,NLIB2}
CAMHON Nilo

DIMENSIUN THFLAES3p),ANN(13),5UM(10),S1H(10)

COMMON THFLX,ANH,SpH,SqH

UIMENSJUNLOCR(20D)

ETUIVALENCE (ERASS(34419,LO0CRII))
COMMON/CREG2/050(18,54),051(19,54),0x5¢9t18,54)

UIMENSION ARSSIG(18),FISSIGI18),GNUSIG(IBY,SGSI5(54)
ETUIVALENCE

10SLSIGC1) s ABSSIB(L))ESGSIGILI9)+FISSIG(L) ), (SGSIGEITI,GNUS]G(L))
COMMON/CADY/ZCDYC(10),1GCUY, ICADY

UIMENSJUN JCNTHL(2pU)

EQUIVALENCE (ICNTRLI1),CNTRL(1)!

JCAUYZJUNTRL(15R)

JFt1,EW,1) wRITELNTOJT,1111) JCADY

FORAT(*g [CADY3s,14)
ISUXEIdUX+ISOXe
Unslz1,348

ssCtl)=sy,

N 6 131,39

ANHIL)ED, U

IFODUNDBD

NRgls

N 3t

NRE!=NRED®]
READ(LIH2YIFL,wDX, NINGNR , (DATACL),Bu1,1FL)
JF{~UX214C,140,2C
Un1101%1,1s50x

IF(4UXSNE, wSTBAC])) GO YO 110
SILY(1IG)zDATAIY)
Gutl,lG)zATA(R)
S1ua{l,lG)zDATA(S )+ IATACS)
FISSIGLL) = SIGY(I, 16
GUIUSIGCL) = GNUt].10)
A8St5(1) = s1G6acl, 16y
USOCE,L1G)=DATA(2)#DATA(S)
0f1(€J,1L)=LATACTY)
Ox5°¢1alG2sNATA(Y)

Tl atlYENE

I :R)31,34,31
NIHTLAUS(NR)

LICH L)\,

L3V .21,\ws

RTRLIB
RTHLIB
RYBLIB
RTBLIB
RTHLIE
RTBLIG -
RTHLIB
RIBLIEG
RTBL18
RTBLIB
RIBLlg
RTHL 18
RTHLIY
RTBELIB
RTIKLIB
RYBLIB
RTHLIB
RTHL 1Y
RYBLEB
RIBLIB
HAMMER
HAMMER
HAMMER
HAMMER
HAMMER
HAMMER
RTBELIG
RYHLIB
RYHLIY
RYALLS
RTHLIH
RTBLIE
RINLIY
RTBRLIN
RIBLIE
RTBL 1Y
RTBLIB
RIBL Y
RINLIY
RYBLIRK
RTBLIR
RTBLIE
HTRL 1Y
Rt 1B
RTAL Y
RTHLLE
RIBLLE
RYAL Iy
RTeLB
RTMLIB
LA LS I
CRETA ]
AteL s
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UTINE RTELIA CLC 6600 FYN V3.00°261 JPT22 13)20/74
NLEVLeY RTYHLIE

17 {MLm200) 36,360,385 RTALTE

35 NRIT(IDIE]STGNIN=1,NRIG(T)? RTBLTE
GO TO 39 RIBLIE

36 LOCBNIN©3DeiMel)e5 RTBLIE
ER({NLISUATALLOC) RIBLILE
GUNINL)EDATA(LOCS1) RYBLLE
GUMGUANLISDATA(LOC 2! . — - e - - RTBLTE

GUF (NL)=DATALLDCe3) RYBL It

33 SPIN(NL)aDATALLOC*4) RYBLIY
34 AMASS(])2DATA(Y) RTYBL L
SIGP(L)=DATA(?) RYBLU
DOTUQMSL, M RTHLY
IF(CTCloM)I40,10004 . RYIBLLY

4y SSC(RISSSC(MIeDATA(2)eCTLI ™) RTRLL
STGAHSIMIZSIGABS(Y)*(DATA(IYeDATALSIeCT(f,™) RTRL
STGINEM)IESIGIN(M)eDATA(4)eCT (I ™) RTHL]
SIGX(4)=SIGX(M)eDATA(S)eCT(I,M)eDATA(S) RTRLIT

WhP = AMOD(WDX,100pl,) RTBL]
IF(WDPINEL1608,) 30 TO 60 RTHLI

59 C(MISC{M)+DATA(2) e T(] M) RTBLL
AH(MIBANM(M)@UATALS)PDATA(D)CT(I M) RTELI
SOH(MIESDH{M) «DATA(OIICT(T, ™) RTRLI
STHIMIESIHIM)SDATA{7)IICT (I, M) RTBL1
GoTO2L RYBLL

69 AI(1IZAN(M)+DATA(S)2DATA(P)eCT {1, ,M) RTRLL
SA{MIZSU(MISDATA(I)OCT(I,™) RTHLT

70 S0 =01 (MICuATALT)eCT(Y,™) RYKL]
1F(31%2100,10D),80 RTHLL

BR LNAZ[54N]Nel RT6L}
UN9(NzLUw, IG RT®L1

9) PRUA(N,MISPRON(N,1)eDATA{N«9)eCT([,M) RTHLI
190 CHuYNUE RTBL]
JFOUNDRIFOYUNDey RIhg1
IFLISOX=[FOUNDY120,120,100 RTRLL

110 CnuTINUE RTHLT
GnTote RYBL]

1720 NSKIP2NL JHeNREY+} RTRL]
DI130Ns1,N5K}F RTHLL

130 READILIBR)Y RTELL
GAT3I15¢ RTHLI]

185 1FUISUK]SOXF=1F I D2150,150,1%1 RYRLI
141 CaLl SIUPIT(301) RTALI
15 iSCY¥EIS0X=]SD¥e RTHLY
NECS & (]|Gel)ens RTHL]
Canl oMITECISASIG.RECSE,Ra RYNLI

U 1oy mei,Ma HAMME
CAYSIM)SShmMtNine/al.nip) HAMME
1FEaNA{™} (B, 0008 CD¥T{vyzD,¢ HAMME

265 CTnaliver HAMMKE
I la vk, 53.aNb, LA YeE2 Y1) HAMNME

Tud ] TeintGuT, 1314 §i HAMME
1IT{lo. 0,93, 450, 10alY BNt HAMMI
TP TeiNTUT L2028 HAMME

10 nant B3 ak,  [Lal Y8, 1) HAMME
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IGUTINE RTBLIY CDC 6600 FTN V3,0e2261 DPYTE2 11/20/
1WR ] TECNTOUT,1212) (COYC (MY, Mu1qMX) HAMM
1112 FORMAT(>E20,8) HAMM
1114 FAINAT (e I6ze]10) HAMM
1113 FORMAT(® CRYU(M), %30, %Xe) HAMM
RETURY RTBL
B

RTHL
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SORE CDC 6600 FTN ¥3,0«P2¢1 CPY2z 08/27/74
SULACUTING SORELLN) STHE
CSQRE SGHE
DIMENSICN CNTRL(200),BTTL(9),Ln<(16) SQRE
CoMMey CyTRL SChE
EQUIVALENCE SCRE
X(ENTRL( 1), 1DBCKY, (eNTRLL 2).NCASE).(ENYRL( JyanFLOG) SGH
1(UNTRL(¢4),BTTL(1)), (CNTRLC 13), NTIAN),(CATRL(14),NTOUT)Y, SOR
20CNTRLL 15) yNTPUNY, (NTRLE16 ) ,NCHAIND ,ECNTRLE 170 1R1), SORE
S(CNTRL( 18), LIB2),(CcNTRLE 191, LIRI),(CATRL( 20),NTL), SOKE
A(CNTRLC 210, INT2),(CNYRL( 22), NSC1),(CNTRL( 23),UNK(1)), SORE
SCCNTRLC 33)oNTHCS) L ¢eNTRLE 340 NEPCS) LeNTRLE 35)akL 1B SoqE
S(CNTRL 3€),KLIR2Y,(eNTRLL 37),KL163Y, (CNTRL(12%) s NCPRN), SOHE
7iCNTRL(13G) sNCPPTY, (CNTRLI19L I, NTHRA) L (CNTRL(192),NTHPT), SORE
8(CNTRL(142) ,NTHPN)Y , teNTRLE153) ,0ePRND, (CNTRLE154) ,NEPPT), SoRg
9(CNTRL(155>.NEPPN).tchHL¢156).hEPSG).(CNTRLQ127).NEPAG). SORE
ACNTRL(165),NFGRN), CCNTRLE166) ,nFCPT),4CNTRL(167),NFGPN), SQRE
B(CNTRL (162),NFGPR), (cNTRL(169),0NFGUD), (CRTRL (1727, NEDRN), SoRe
C(CNTRL(178) NEDPY),(CNTRL(179),NECPN), (CNTRL(180)+NEDNB) SOKE
D(CNTRL(1B1),NEDF ), ¢CNTRLt1B2) ,NECRE) , (CNTRL(183),NEDAX), SORE
eCcnTRL(184),NEDHUY SoRE
DIMENSICN LIMP(6001,HOL(9) ,APT{Z0),THY(20),¥XAS(20), SORE
1ILtHI(20) ,NRPP(20) DFGCzZU>.H5T9‘(18).u5153§18). SORE
2cONCTAC18,200,LIMTC1n), RIN(20),KAL(200,ROVUT(20),VO (20, SQRE
SMTEL(20),REGVL20),F15D¢20),HOLIL(Y,18) SORE
CoMMEN LIMP SORE
eolUpVaLence SoRE
1(LIMFL 1), IDENT), (LIMF O 2), NX)a (LIMPC 3, ¥X), SORE
2(LInpe 4, NRX), (LIMF( 5y, Isox), (LIMpPC 8, Iscxky, SORE
ICLIMPC 73,  NGEOMY,(LIMF( &),  NF3B1),(LIMPC )] nNecTy, SgRE
4(LIMP( 10), NXPY, (LIMPC 110, BLAN), (LIMPYL %2). FCLE1)), SQRE
S5CLIMP( 21, NPT(IMNGLEMF( Ay, TR (L)), (LIMPC 69, MXxAS(1)), SORE
6LLIMPL 1), TLHECLIN)ILIMFC101)s AREPLL)),(LIMP(429), DEGC(1)), SoRe
7CLIMP(141),WSTBA(1)), (LIMP (1571, wSTEB(L1) ), (LIMP(177),COoNCTACL,1)), SORE
B(LIMP(357), LIMY(1)),cLIMF(367), RIN(L)),(LINP(3B7), RAC(LY), SORE
9(LIMP(4ag7), ROUT(1)),(LI4Ft427), VCLi1),(LIMP(447), NTEL(1)), SQAE
A{LIMPtae7), REGV{1)),tLIMF(487), FISD(1Y), (LIMP(S07)  HOLID(1,1)) SQRE
DIMENSICN LOUY(11D09) , HOLR(9) ,HALT(18,4,5),FOIL(20,4,5), SORE
1F0GX(4a,€),F0X20,4),p"M5(¢70),C7CC(5),0TGAC3y,8) SoAe
COMMEN LOLY SQRE
EQUIVALENCE ¢ LOUTEL1), 1D, (LCUT(2),HOLALYY, SORE
1LOUTe11), BALT (1, 1,190, (LCuUTC371),FCIL(1,1,1)), SQRE
2CLOUT(771),F06G% (1,10, ¢LO T(795),FC%(1,1)),(LONT(ByS),pLN¥B(1)), SQHE
3(LOUT(855),0T6GC(13),(LOUT(9806),rTCcaCd)) SORE
DIMENSICN ERASE(3500) SGRE
COMMON ERASE SORE
DIMENSICN SSctl10),51¢30),S1GARSII0),SIGIN(E10),S51GX(2u),c(10y, SORE
1ANC10Y,50¢10),Pr0R¢25,1u)45T0Y¢1R,54),0Ny018,5%4),516GA138,%4), SORE
2NRIGCIB) ,ERC200 D.6MNE28D ) ,GMGM(Z00 DsGMF¢209 .SPINt(200 ', SORE
3AHASS¢187;SIGPC13).Johet1ﬂ>.JT~tt16).DZER0t18).DONE¢AB).EThct13'. SCRg
4ETA(L24),0(20),F5¢54), Fxt2u),DEL(54),F¢20,%4),MDONE(1B) ,F(18,54),  SORE
5PF(18,54),P2¢1001Y,PZ1¢1n01),43118),EBK{55),TEMP(18),SICEFY (L), SOKE
6CY(18,10) SQRE
ComMoNn IX,S1GY,GNU,S1GA,P,PF,F,TEL,FS,55C,51,516A8g,51GIN,S16x, $QHE
1C,AN,SD,PFOA,NRIG,ER,GMN, EMGM GMF  SPIN, AMASS,S1GP, JONE, 2 THC, SQoAg
2DZER0'ECNE)DT“O'EYADOIESC'MBU‘\EIKEYCHCURRIPZJPZIJnELSlGl“IEHKl SQRE

7

1



r;; R e inatic EADOD (s e v Rt SEATINE | i O Mt (i R i A T A A L

¥
INE  SORE CPC 5600 FTN v3,0«P262 CPT32 08/27/74
STE-PSICEFY,NDONE . Condar NoutCaadsvalon)s cONE
Livensticy peTalygsdenzt18) GRP +SOREngYarl2ge20dsxTl20Ysygtande SORE - -
1v;(?°).v (20).V}(?°>?V5(20)-CP(Eg).CN(ZU).sztgo)aCNétzo);Yt 1y, SORE
2F1020),F2020),52¢20),01¢20),6C(20),70¢20),71(29) SORE
EUIVaALENCE (ERASTT1),DATA(L)DZ(1),GRP(L)), SoRe
1(MRASE(Z1Y,S0R01)), (ERASE(41),T(1)), (ERASE(441;.xT(1)), SQRE
2(FRASE(461),v1(1)), (ERASE(481),v2(1)), (ERASE(Sa1y,y3(1)), SOHE
3(ERASE(S21),Va01)), (gRASE(543),Y5(1)), CeRASE(S561)saP (1)), SoRE -
4(F-1ASF(E81),CN(1)), tERASE(601),CP2(1)) s (ERASE(621),CN2(1)), SORE
S(FRASE(€44), (1)), (FRASE(491),F1(1)),(ERASE(461),Fa(q)y, - SQRE
6(FRASE(481),5201)), (gRASE(501),C101)), (ERASE(481)400(1)), SQRE
7(ERASE(461),T0(1)),¢tERASE(441),71¢1)) SORE
EQUIVALENCE (FX(1),F1SDt1)),(CT¢1),CONCTACL1)), (L1B2,NLIB2) SgRE
COMMON NLIB SGRE .
COMMON THFLX(630), ANH(1Y),SEh(1t),S1H(10) HAMMER
DIMEnsIcN AvH(10),AMBH(1n),SDF1c19) HAMME R
DIMENSTICN AME(10),AMC107,C1¢10),SD1t1) SoRE
COMMON/LAVE/RXRFM(20),3) SGRE
CIMENSICN FSUM(20),ENNP(20) SORE
IFC1G=1217,10,30 SoRe
te A=0 SORE
Uoiluzl,nx SGHE
11 A=zAeFX(N)eVOL(N) SQRE
IF(A)12,12,14 SoRe
12 =0, SQRE
DOIXN:I.N! } ] SORE.. .
13 AZA=VOLINY SORE
DO 18%31,MX SORE
GoTC16 SGRE
14 DOLSN=g,NX SORE
15 FxeNjsFxinI/zA SQRE
16 NC2CNT1,AX SQRE
GtNy=0, SORE
ETA(N)=0, SORE
SOR(N)zFS(1)eF X(N) SORE
M=MTHL (N) SORE
1F(sb¢ry))100G, 101,100 SGRE
101 Avd(My=z0,0 SOHE
G0 TC 4p2 HAMMER
100 AMB(IMYzAN(M)/5DIM) SORE
452 CONT]LE HAMMER
1F ¢SCr(¥)) 400,407,400 ) HAMMER
41y AMBM(MY=0,0 HAMMER
G0 1C 1c2 HAMMER
400 AMEMIr)YTANHIMYZSPr(M; HAMMER
102 C1i4)=C(M) SORE
ST (u) STy HAMMER
Srpevy=pim) SoRg
st (,-o‘F(\}:-2,-":[;‘»4(.‘")IIZ.OANUF(PjeuiL{1))QSSC(H).S‘("].SD(M),tAPE(M) HAMMER
1™ (1) /2, 3ePA0R (], H) HAMMER
L2 1091 w718 SORg
FSL™(ny = 0,0 SORE
111 ENnoqny = 0,0 SQRE

RETIQQN SORE



F'NE

SOR
30

€01

200
3p2

301

306
202

49

1004

1003
1902

1006

1007
1012
1005
1008
1010
1009

1001

E CDC 6600 FTIN V3.0«F241 CPT=2

Do4ug =1 ,NX

EY:IN%(FSCQETktH)-tZ vAMBF (M)DEL(IC"1)) /(2. 9AMBHIMISDEL({1G=1))
1+2 ,*LELCIC=1)3SDhI(M)*F(Ns[Ge1)/7 (2, *AMHH(M)LEL(]G=1))
o(N)=Esc-c(N>-<z.-aue(n)-EELt1G-1))/tz.-Ane(v)oDELtzc-l)J
1¢2  oDEL(IC=1)eSDI(MYF (N, IG-1)/(2,«AME(M)SDELLIGe1))
JF(IG,EGC,55) GO YO 4p

1F¢sD(~yIEpn,201,700

AM({M)=0,0

GO TC 302

AM(M)=AN(M)/SD(M)

CONTJNUE i

IF(SDH(¥)) 300,301,300

AMH(M3=0,8

GO TC 2¢2 s ,

M MYSANRP (M) /DKM

éR::N; SgctW;-SitM)-a.tSDF(P)/tE.'AVH(H)tDEL(lG))-SD(N)/(AP(H)-
igehﬁi?’é$‘im>.z F(21aAMHIFI*DEL ]G I*CUNY/Z7CAMIMIODELLIG)/24)
14FS(]GY=FX(N)

CoNTINLE

IF¢IG.LY411) GO TO 1901

IF¢1G,GT,25) GO TO 4002

DO 1003 N=z1,NX

P oz MTBL(N)

DO 1004 J=1.,10

ENNP?S) = ENNP{N) « pROB(.,M)sF N, )*DEL(D)
lr(IGnNE|11’ GO TO 1004

FSUMINY = FSUMIN) « F(NaJIY*CEL(,)

CONT]NUE

IF{IG,NE,11) GO YO 1903

RXREMCN,11 = (Q(NYSETA(N)IZFSLMIN)

ConTINLE

Go Tg s001

IF¢1G,GY,26) GO YO 1905

Do 1pnt 1,NY

RQRE:?N,:, ; RXREM (N, 1)0EANP(&)/F5UP(N)

DO 1012 N=1.NX

FSUM(NY = 0,0

DO 1007 J=11,25

FSUMIN} 5 FSUM(N) o FINsJI®CEL ()

RXREM(N,23 = (OQ(NIeETAINI)IZFSUMINY

IFCIG.EC,E5) 6O TO 1008

GO TQ 1091

DO 100% N=1,N¥

FSsum(n) = 0,0

DO 1010 J=26,54

FSUMIN) = FSUM(N) o FINaJI®DEL(Y)

RXREM(N,3) = (QENIETA(N)IZFSLMIN)

g0 7C 8¢

CONTIKNLE

DOSOP=1.Hr

AMB(MyzAMIM)

Ci(M)=CtM)

AMBH(M)z AMH{M)

4
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SGRE
SGRE
HAMMER
HAMMER
SOHE
SpRg
SCRE
SQHE
SoRg
HaMMER
SGRE
HAMMER
HAMMER
MAMMER
HAMMER
HAMMER
HAMMER
HAHMER
HAHMER
HAMMER
SORE
SoRe
SORE
SORE
SO0Rg
SORE
SORE
SoRg
SORE
SORE
SGRE
SORE
SGORE
SoRg
SORE
SORE
SOREg
SQRE
SORE
Sgﬂe
SORg
SORE
SQRE
SORE
SORE
SpRE
SoRe
SOHE
SORE
SOHE
SORE
SORE
SQRE
SORg
HAMMER



CDC 6600 FTAN V3,0eP2¢61 CFY=2

SDH1(M)=STHIM)

50 SD1{ryzSDIM) -
lF(tG 25)¢0,60,R0
65 151=1%+1
DO7eN=1 o NY
Mz2MTRL(N)
GRP(NYZCRF(N)+PROB(IGsM)
Do7p1=1,1C1
70 SOR(Ay=80F (N)oPRCB (1, M) ¢F (N, 1)/EEL(lG)-nEL(l)
a0 RETURN
END
g MADE BY TRE CPTIM]ZER
fARTANT RLIST REMCVED FROM THE LOCP STARTING AT LINE
[ON
IIGNED OVER TWE LCOP REGINNING AT LINE 77
IIGNED OVER THE LCOP BEGINNING AT LINE 81
I{GNER OVER THE LCOP REGINNING AT LINE 8¢

83

08/27/74

HAMMER
SORE
SQORE
38R%
SORE
SORE
SQRE--- —
SoRE
SORE
SORE



PTEL CDC 66pp FTN V3,0eP26% UPTE2

SOV INE PTRL(IS, )
2338cBMAMMEREREBY =SAL LATT]CE ANALYS|S PHOGRA“ssazssussspshHAMLEY

DIMENSIUON CNTRL(200),8TFL(9),LNX(10)

CAMMUNM CNTRL

EVUIVALENCE
X(CNTRLL  1),1DBCH), (CNTRL{ 24¢NCASE), (CNTRL( 3),NFLIG),
JLCHTRLES) ,BTTLI1) ), tCUYRLE 1325 NTIN)(CNTRLL14).NTOUT),
2(ONTRLL 15)sNTPUND, LCUTRLUL16),NCHAIN) S (CNYRL( 17),L1B1),
S{CNTRLL 18), LIR2Y,(CY¥TRLL 193, LIBI),(CNYRL( 20),01VY1),
ALrUTRLL 210, INT2),ECNTRLL 2295 NSC1),(CNYRL( 23),LVK(1))
S(CHTRLL 33)sNTHCS),,(CHTRLL J4IYNEPCS),(CNYRLL 35),KL1B1?,
GICNTRLC 36),KLIB2Y,(CNTRLL 379,KLIB3),(CNYRL(129),NCPRN),
7CCRTRLI130)»NCPPT) , tCNTRLEL41))NTHRN), (CNTRL{142)/,NTHPT),
MUICHTRLL143) 2 NTHPNY , ECNTRLULSIA e NEPRN)D » (CNTRL(154) ) NEPPT),
Y(CSTRLE15%) ,NEPPN) , (CNTRL (1564, NEPSG), ,CNTRL(157),NEPAG),
a(CVTRLE165),NFGAN), (CNTRLI16063NFGPT), (CNTRL(167),NFGPN)Y,
S(ANTRLU168) o NFGPBI, (CNTRLULAGIGNFG YD) » (CNTRLL177) 2 NEDRN),
CUCWTRLC178B) ,NELPT), (CNTRLIL793;NEUPN), (CNYRL(180),NEDNB),
JCmITRLCL1B3) o NEDF W), LCNTRL (1823, NEURB) s (CNTRL(183),NEDAX),
E{CHTHLL1BA), NEDNY)

UITHENSLUN LIMPCOOO) )HOL (P, NPT{20),THT(20),4XA5(20),
TILHIC2C) ,NRBPL20) 2 DEGD(20),WSTHA(28):WSTBB(18),
2C04NCTALLIB,10),LIMT(10),RINC200 RAL(20),RUUT(20),VOL(20),
SMTBL(20),REGVC20),F1SD(20%,H0LID(3,18)

CAMMON L jMP

EWIVALENCE

1LPC 1), IDENTYHHLIMP O 2}, NX)  (LIMPL 3, MX3,
2(L1PL &), NRXI,(LIMP(C S5}, Isox),(LIM4PL &), 1SOXE),
S{LIvPL 7)), NGEDMI, ILIMPY  B8), NPL1E1) , fLIMPC 9), NaCT),
agL}MPt 1), NXP)Y, (LIMPL 11}, 8S@D), (LIMPC 12), HOLIL)),

SELL P 210, NPTIL)) (LIMP( 41}, THTLL)),(LIMPC 61), MXAS(1)),
SELIMPE B1)Y, ILRICL))ELIMP(101), NRBP(1)),(LIMP(121), DEGC{1)},
TAULYWP(141) ,WSTBA(L) ), (LIMP(159) »NSTBB(1?),{LIMP(177),CONCTALL.,11),
ROLIMPLOS7Y, LIMT(L) ), (LIMP(3672, RINCL)),(LIYP(387), RADI1)),
YOLIPLAL7), HDUTIL)) (LIMP(427), VOL(1)),(LIMP(447), MTBLI1)),
AQL]MPI467), REGV(LY),(LIMP(AB7}, FISD(L)),(LIMP(507),HOLIDfL, 1))
UIMENSION LOUT(1100),40LA(S),BALT(18,4,5),F"1L(20,4,5),
TENGX(4,0),50X(20,4)sDUMR{20),01GCtS),0TGA130,6)

CAMMON LOUT

ETJIVALENCE ( LOUT (L)Y, 103, CLOUT(2),hOLA(1)),

T(LUST L) o sALT(L,2,1) ), (LOUT(371),FOIL(1,1,1)),

2(L0uTe721), rusxti.z)).(LOUT(795) FOX(1,1)0,(L0UT(875),DUMB|1)?},
S(LUJITtBY5),0TGC(1) ) (LOUTLIDOI,0TuLACLY)

UTHMENS]UN ERASe (S50

CaMUN BRASE

UIMENSIUN SSCU10)»S3(10)sSIGARSIL10)»SIGINE10),SIGX(1pYsC(10),

14 1410),50810),PROI(5,10),516Y{18.,54),6GNU(17,54),51GA(18,54),
PNRJUCIB),ERL200 V,6GMN(200 ),uMGM(20U ),GYF(2060 ),SPIN(200 3,
SAMASSt18),SIGP(1R) ,JONE(18),JTwU(18),NZERQ(18),D0NE(18),DT~0(18),
SETACZUIN3120),F5:24),Fx820),DELI54),F(20,56),"DDNE(18),P(16,54),
SPELIB,¥6),PZ{1001},F21(1001),A1¢18),EBK(5S5),TEMP(18),SIGEFVY(18),
nCTQIY,10)

CAmQ IX,51GY,Gd,S13a,P,PF,F,DEL,FS,55C,51,51GABS,SIGIN,S1GY,
1C,A :.gJ.puouyNﬂlb.E“.SM’\,'GHGM.EMFlSPIN.AH‘SS.SlGP.JJNE.JYHJI

11720774 1§

PTHy
PTHL
PTHL
PTBL
PTHL
PTHL
PIBL

- PTIRL

PTRL
PTHL
PTBL
PTBL
PTHL
PTBL
PTHL
PTHL
PTHL
PTBL
PYRL
PTHL
PTRL
PTeL
PTHL
PTBL
PT&L
PTHL
PTRL
PTHL
PTHL
PTRL
PTHL
PYKL
PTPL
PTHL
PTRL
PTHL
PTRL
PTHL
PTRL
PTHL
PTIBL
Pk
PTHL
Pl
PTRL
PTKL
PTHL.
Pk
PYaL
PTH{
PTEL
PTBL
PTEL
PTbL
PTHEL
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20UTINE  PTEL CUC 660D FTN V3,0eP2631 UPYSZ 1820/
ZUTERULLUNE,DTWO,ETA»Q)ESC,MDPONEKEY,MCURR,PZ,PZ1,NELSTIG»ALEBK, PTHL
STEMP,SIGEF v,NDONE PTRL

DIMENSJON DATA(163)sDZ(183,GRP{20),S0R(20y,T{20,20)-XT(20),Vv1120)s PTHL
TVO(20)9v3(20),v4(20)sV5(20),CP§202,CNC20),CPES20),CN2(20),¥ 121, PTEL
2F1120),F2020),52¢200,91120),00420?,70¢20),71(20) PTBL

EJVUIVALENCE C(ERASE(1),DATA(1),DZ(1),GRP(ID), PYBL
Y(ERASE(21),SORCL) I, LERASE(41),3(1)?, (ERASE(441),XT(1)), PTBL
P(ERASE(461),V1¢1)),5EQASE1481),V2L1)),(ERASE(S01),V3(1)), - RYAL
S(ERASEL521),va(1)),LERASE(54135Y5(1)),(ERASE(561),LP11)), PTBL
Q(FRASE(SH81),CNC(1)),(ERASE(60212,CP2(1)),(ERASE(621),CN2E1)), PTHL
S(EHASE(641),Y(1)),(ERASE(441),F2(1)),(ERASE(461),F2(1)), PTBL
O(ERASE(#51)452(1)), (ERASE(5012:02(1))s(ERASE(4B1),0Q2¢(1)), PTBL
7(ERASEL961),T0¢1)),(ERASE(441),T1(1)) PTBL

ENUIVALENCE (Fxeg),FISpe13),(CTt1),CONCTALLY ) (LIR2,NLIB2? PIBL

COMHON N 1p PTHL

COMMON/CADY/CDYC(1g),1GCDY, ICADY HAMM

IGChY=1G HAMM

STUPL=SIGP(J) PTBL

JisJUNE(J) PYBL

IF(J13¢u,10,20 PTBL

16 SiLtisu. PYBL
GNToS: PTBL
20 S1a"1=5IGP(J1)eDOVNESJ }7DZERDCLY) PYRL
Iy JIEJTWULY) PIHL
1FJ2I506,40,5¢ PTSL
4% Sluvg=u, PTRL
GOTUSGY PTBL
50 SILM2=5IGP(J2YeRTAQlJ )/DZERDIY) PYBL
60 SIGTS(SIGPZeSIGMLeSIEM29*DZERDY) PTHL

FLXZU, PYBL

vnzsi o, PTHL

DI19DNZ1,Na PTBL

Wngiysoe., PTBL

MstTgl () PTBL

IF{CT(JaM))BD, 70,30 PTBL

70 XT{V)ZSSCIM) PTBL
IF({16,bt,53,AND, ILADY.EQ,1) XT{N)ECDYC (M) HAMM
GnTotte . PTIBL

BC XT(V)=SIGT PTBL
UNYINREL,NRX PTBY
JF(I=NKBP(NR))LD0,100,90 PTBL

90 CnnTINVE PTBL
NR= INX PTBL

160 RAAXATHT(NR) PTEL
NI EVOLIND PTRL
VASVOVOLIN) PTRL

130 FLXSFLX*VOLINYIeF(N,]G) PTHBL
116 CoanT)hus PTBL
IF(eRIGEII ) 60,1060 ,cCO PTEL

169 CALLPZLALC PTRL

Pz, PTRL
Piz., PTHL
UN120%581,Na PTky

LFE301(N2)1704180,17 PTRL

170 PISPUeTO() PTHL




1°1
122
123

209

590

213
2?70

2?21

22¢
223
239
240
250
260
2?0
275
281

290
309

35
Jué

20?7

CDC 6&6on FTIN V3,p=P261 DPTsp

GATU12.

€ PesRiel0(N)*F (N, ]3]

COnNTINUE

PNsPO/VL
IFIXEY)121,122.121
91813-6"()

GNT012s

PP r LY

A4 {J)=P1eP(

SIGEFY(J)=5iGT»(P1/PO)
n"0TLAL>

VELSIGEY ,U2/RMAY
TESTSRMAX=THT (1)

CALLUANC(CY)
IF(lu,e9,53) WRITZ(€,500) 1G,Cl.KEY

FORMAT (AN e IGew, [3,9C1c *,E20,8+eXKEYE 9,13}
S1a =03

P21(1)8m1,

PZi1)=i,

DOS10NE2,20018

Slu S} eDELSIS
LFEXEY)210,230,210
IF(TEST)230,220,23¢
ARGES ] sHMAX
1F{VuEUM=1)221,221,72°
ARLEARUCARG

CallLESCAPE(1L,, ARG, 73 ,PD
P7ItN)IBRLepP]

GNTN22¢
CALLESLAPE(D,ARG,?1,7D)

PZ1(NYSBP]

PZi(NIZRPZI{N)o(L,»CI)/7{ta%(5,*2+s*ARG*PZ1{w))eCY)

GOTOS1¢C

U0250KEL, N,
1IFLA0CK))I240,250,24:
XTEK)e515

ConNT INJUE

CALLPZGALC

PZ(H) =L,

PZLINIZL,
IF{%EY)S$05,275,305

UN300K=1,Na
IF(Q0R)1290,200, 29

PZIINISPLI(N)TD(L)oF IK,I1G)
GNToSUL

PZINISPLIN)I*TO(X)
CONTINUE

PZLINISPZLI(N)/FLX

P7ZL)ERPZINY/ VI

GNYDSLD

DERTF L €3 WP
1F(20¢(K))306,307, 3p¢

PZUNY=zPZ(N)+TO(X

CANTiNue

PZ{ sk I(N)/VD

[ =
13720

LA L)
PTH
PTB
PTE
PTn
PTH
PIB
PTH
PTR
Pip
PTE
PYB
PTR
PTH
HAM
HAM
PTH
PTR
PTB
PTH
P18
PTH
PIR
PTR
PTE
P18
PT8
PTE
PTE
PTE
PTE
PTE
PTE
PTE
PTE
PTE
PTE
PT+
PTE
PTE
PTE
PTt
PTE
PTH
PT¢+
PTt
PTt
PTt
PTH
PTt
PTt
PTH
PTH
PTt
PT



318
13y
329
333
135
a)
3510
369
365
367
370

375

130
dyt

i1
113
420

PTLiNIBYL ,,«P7(N)
CANTINVE

sakl PLALC(PL,PD,310T)
(C(RXeY)19i,320,190
a1¢J)=1,
SIUEFYLJ)=SIGTe(1,¥0)/PU
SAT083

A1(.3)sPUeP]
S1uEFY{J)=S1GTe21/P0
NAGTIESNUONE-]
LA370151,150X
JN36D4=Y , X
IF(CT(J,M))350,340,350
IF(CT{+M)2370,360,370
IF(CTCLaM))360,370,360
conTtiue
IFQIRTLEY) ) 367,367,363
MAQNEC ) )=sNDONE
CanTlNgE
SIUkErY(1)=SIGEFY(J)

A1 {1)zAL(d)

CInT L NE

[P {VRILEJY)AL5,373,373
M ZMCURR

ung 1UdNE

IF(C1=ND) 380,400,400
MAZUINE(L)

N3 iel =M

JISIuMsL, My

REAUINSCYL)

MrgR=HUONE
IF(REY)420,410,420

A {TetwSC1) LELSII,P2L,PL
RETURN

W TE(NSCL) DELSLI3,PZ1
KETURN

cid
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