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ABSTRACT

HP9825 computer programs for the acquisition and analysis of aerosol
data are listed. The programs were written to be used with a PMS system
in wave tank experiments, but can be used in other applications.
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THE BDM CORPORATION

“NTRODUCTION

This report briefly describes, defines the matrices used in, and lists
a series of programs for the HP9825 used to accumulate and analyzeaerosol
data taken in conjunction with Particle Measuring Systems, Inc., (PMS)
aerosol instruments. The programs were written specifically for use in
wave tank experiments, but have a wider application.

The PMS instrqments consist of a model DAS-32 data acquisition system
and mouels ASASP and CSASP aerosol probes which, between them, scan the

{

aerosol spectrum from 0.1 to 15 micrometers radius.
In addition to a data acquisition program, programs which integrate

dN/dr spectra over various radius intervals are given. The remainder of

the analysis programs are used to examine differences in'spectra taken at

different times and to look at these differences from several perspectives.
The programs described are:

(1)
(2)
(3)
(4)
(5)
(6)
(7)

(8)

(9)

(10)
amn

Data acquisition

Plots loé (dN/dr) vs. log(r)

Plots aA(log(dN/dr) vs. log (r)

Tabulates A(log(dN/dr)) vs. r

Plots log (A(dN/dr)) vs. log(r)

Tabulates log(A(dN/dr)) vs. r

Integrates dN/dr over r from 0.2, 0.3, 0.4, 0.6, 0.8 and 1 to 7
microns.

Integrates dN/dr over r from 1.5, 2, 2.5, 3, 3.5 and 4 to 7
microns.

Plots (l/dN])(dN2 - dN]), the fractional change in dN/dr, vs.
log(r).

Plots the fractional change in dN/dr normalized byits peak value.
Tabulates the aerosol density decay constant for various r.
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B.  PROGRAMS }
i :
1. Data Acquisition Program o

!

!

This program provides the interfacing between the HP9825 computer
and the PMS system. It accumulates data for a time period specified by the
user and outputs it to a printer and a cassette tape. The data output to
the printer is in both tabulated and plotted form. The tabulated data con- ;
sists of raw counts vs. radius, dV/dr vs. radius and, at the option of the
user, a table of the radius bin centers. The program calculates a poly- -
’ nomial fit, whose order is user specified (up to 10), of log(dV/dr) vs. .

log(r). This fit is plotted along with the individual data points (with )
some exclusions) by the HP9871A printer. A sample output is shown in
Figure 1. ' !
List of matrices: )
Name Function
A[*] Accumulates sums used to calculate the polynomial fit.
B[*] Denotes which printer symbols to be used for the six (6)
radius ranges in the plot, except B[7] and B[8] used to -

extrapolate the fit. i
c[*] Cassette tape file bookkeeping, see below, .
0 Current file number. ;

E[*] Average radius within a bin. There are six ranges with
15 bins each.

F{*] Accumulates sums used to calculate the polynomial fit.

G[*] Coefficients of the polynomial fit.

H[*] PMS analog housekeeping module outputs.

M[*] Used in formulating extrapolations to polynomial curve.

PPN

[ LY
.

PSRN 4

2 2

POV ¥ VR,
womrsneny
M

RF
—
Grnarnagen. y

L.qi N[*] Radii range counter. Essentially keeps track of the total
4 time the PMS was examining a given radii range. 1
4 0[*] dN/dr and, later in the program, dV/dr. \
f PL*] Sum of raw counts in each radius bin arranged in order of ;
‘ increasing radius, ‘
i

‘-w-:‘rw K "Nv —ww-r — -;:—.—.- Co s

DAUUAFIPREN TR



* THE BDM CORPORATION
- _ R[*]
‘ | S[*]

l
! X(*]
|

Y[*]

Defines radii bin edges.

Sum of raw counts in each radius bin in the order
specified by the DAS-32.

dN/dr

Defines which radius bins in each range are to be excluded
from the polynomial fit calculations and the plot.

Date and time, see below.

The components of C[*] are:

are:

Key

c[1] Number of files available on track 8 of the tape.
c[2] Number of files available on track 1 of the tape.
CL3] Tape number,
The components of Y[*] are:
YL] Year
i Y[2]  Month

Y[3] Day
Y[4] Hour
Y[5] Minute

_ Y[6] Second

; Strings employed for outputing data, in split precision, to the tape

A$ Contains T[*], H[*], Y[*], X[*] and T, the averaging time.
Special function keys are employed as follows:

Action Purpose

0

O W O N OO,

Y ]
.

* "cont formats" Restarts programs without redefining
matrices or loading keys

* sfgd Branches program so that other special
function keys may be set and acted upon.
* sfgb Change order of polynomial.
* sfgé Change averaging period.
* sfg7 Suppress all printing and plotting.
* cfg7 Restart printing and plotting.
* sfg9 Print radius bin center values
* sfgl0 Mark a data tape.
3
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Program Listing:
e " AR=3D VONIEILT,LINETN 10 98 SR, INIULAIES & PLOIT Jv/ar':

Yoo Aol ;

1267, 0113000 et «on, 08,3

RESES TAIY FO1 RV SV 0 PR B IOOLS I U6 DA B 5Y IO R0 51 I P IR RIS Y T 40|
RE I SR FOP Y I R I R P UT)| ,5“[19,_‘_9‘} e [15],&05), 2522
RHIRREAR SR B PR 8B RS P ERECET i1 PN BN PR BT S PR g IrY

i B: Tl
Lrotg 2, v M N0 iT
Ty "oroawstiont S, L
Seoint L, 200

‘ e Lae Z,2l,2.0,7 -
e Ot 3,M0ute, 02,0, 02,574, 02, fimet, 54,0, 02, ot o of ran® ‘:
. Jue 4/, verasing time = ¥, F4.1," ~irates® 4
12: t~t 3,"r v veltace A = ", £5.3," valts”

: 12: oot 5,010.2,7 | S‘
e mt 7,"10m =", 83," wile #",£2," “vont | i.
13: oot ¢, "e=lvnomial of order ",£2,2

P 15: t §,215.7,= .-

17: “"resot"ist "ot any flaos,continue.” ;sth
12: if £1a19;5t5 “tomenek” i
19: ir ila5;ont “Irler of cclynarial?”,l;im™ 2 .

2): 7+
21: J#leIzren AMILLS(IN,E(T,I) .-
22: if fdasrert "Averaging tine?", Urint (1.50) +4

‘ 23: d3n "Inzert data tove,continue.t;sto :

24: 1GE 0,0 20 ;
25: cico “rincer on, set form, contirnve.;so
20w +,27,0%,27,64,32,32,32,32,27,77,27,75,15,) ,1+ -
27¢ w1 ,27,703,15,10,0,32 !
ane i ot Llac; 27+ iac(l.oI) =2 .-
20 TaATIY ez w2 s (3] »al 0] s 130T
. SR E IS PR EIRITY A § D RV E Shl I It S IR TIPS RVl RN X BRU R L B ’
) B3NN INE SO N UANE B R IS N ST IS B B CI DU IEN 0 ST U I SR DAT 2R B R Y | i
. RTINS VLD B SR AT RN B IR A T SR TN R F AL A
b ' REPEE S D2 N SR VR X PRCR . SRl DRI U B AR L)
. LS R TR TS i SRS (VY IFNDE SRR GV E S TS0 RO J R T S SV B BT S & | b
oo BT UL EU B YT L an R} Ee R Pl COpN Y )
; ! 3 2o TR w00 s JTOTACLS 0L 2230 T 0 r I ]
ﬁ RYEENG G S U Fal v S R o M o KT 0 B QS 3 O B 0 B T B (O EYalakcd A0 P lo S X Sl | g
j_f B IS AR A S BON E ST RNTE RS § S S AR NP SRR SO REIETS P AR R -
":’1 ‘\,I: i iL ‘=1.::,A:’J 7:-]..!
e HERA A ool AT B 2 2 R T
»d .1: - - it .‘:t& R ;:r 'l,-',l‘r.' n'.“:;...,_ l.«‘n~'(" :.-l)::' :'“ 1
“ —— A e~ [ .-"i_ I LR B \'114_"[‘:1
- s,
; () FN T R RN T (R ’
: J
J !
ol
1
g 4 r
-‘ "‘
- 1
’ i

- e ey R ats i . aauie Ey
DI T Tk K., W .
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T 1€ Jiint (/10 II-11 100 s (/100 Y 2D )1 E Y1160 swo fdate”
19 3£ I<3:;t:o "noxt"
50: ’+”[J—41*i[J—4] Jts "next”
5l: "oimtell £13l;1s3:9m 3
82: 1f <053 2
332 545
Sie eI, 0A305,1)
55 Mhovt"aoxt I;1HS]= T et JporD 23 0H il D14yt oo
Tar il J<urien tuots”
:7: \-[ll" [n—]
PRI S - /;}:“ Heplst, oyterint suoreorsel e L
oo tlaooraln. Lilltn,tak oL,
3w Degoil Twooaers”
ol: fzr I=l oo dr luil} il roxt ;2300440 » [T 20 s ild]» 10
32¢ or =) owe fsior a=bote LiiL C[IL,0l=li1s50I,0]
53: nawe Tprost lricor ool Lo logic 35,0 )=010000,41

ooT

o) o IR VoINS ot U3 DA IV £ 8 IR S E R0 AV AR OO £ 7% IV F 0N (e PN 281 I Eo e
PARFEVAN IR BN E Rl R1 VA S BN ICUINY ok INU S Ioa NS SR SSIN),

S R IR R RS SN0 B EN RO LN IR IO D PSR SCI S =3 S B IE IR O N B 250 B IRV DI TC] BRSS9 Br O 3
REFSIE =0l

';‘/‘ A AN I B S LR AR VATV LR B B

RIAUSEIRE N B SR ESRE SRR N A S B
o T emonn drace 1
T RETIRE S B N Y S S

270 L) Al (0, D) a2

P Y A TN SO GV S T IBN DU S 8% P Ral
SN EIVES VLS 2 40 ML IR S LS R WA S (LS o

L0 o0 il Lo

RS NS ) E XD FURT C O Vel S ESIPR B Tl I Jo

P PR RS TS & L S IR BT 9T S VM I O] ESUETIO | o BN sHIV ok
D M et arlscl bierlsr il arlr 3t a3 s svdedl r3=0p0to 2"
Grove [Tl e e 3] 51, T
Yo MYatelrl-rst D) /() -rirl)~ [ 2
I T S AR VAR LIRS A R R R DR R M RN

5
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. )
1 ~n F(Cl"z s T= 00 T I > I=7, L 0 s 1=

RS 2 I SR DA I IR DR IO AR PR S B! i
R CHERRIRCTIE I R IR B 2 4 RS AL R0 LN LH C
- Nepxh Tpiav oeTioon el il flavpees el
st LTI,
RRFEEICS DO IR B IS B I DATS DS N 54 Y DRI
W e pk MG a1 ek 0,00,13
. . 'Il\:,;/—‘.rll

“,16,13
J=1 w :L

=2 to 5ty 2

17: wre "io", 7L,

115: next I:wt) .1,10,13;mxt Jwto o,10,13

0: if not flad;im 2

J: wts »,"Teauiivptk 1,1C,13;{cr J=1 to 155 .er =1 e drwre M6,20L, )
1

« raxt Ipvoy ?u,Li;:eﬂc JpAUY GA0, 123z
SR vat ,M/,\a,-.h(—i. 73) iac{=249) o .ls
) SRR Fat U CoR UTLE R I T o L PUV) BN ARE Wd B S QUM o
TSRS F Yol D TR P U E DT 08 B I E R W oo
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4
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SRS LIRS D E NGNS R D A Vol O

i) i
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|

150: “".eXT"next 1
> 181: fts (1) +2A5]457,460)
152: =]+X;3+v ;0t0 "guln"
153: “crvt:0-Y:iLl X.8;3t0 "welch”
154: for I=1 tc C+L;YX4ClI)+Y;rext I
155: Y+4);9m 2
1S6: “oelen“:if 251.1;if M[2)50:2[56)sY: e 2
157: 4] +1[2)* (X~.3) +¥»1[6]
158: if Y<~d cr ¥>5:9m0 4
159: Y+6/96+Y
180 with 11,27,585,int {154/ , int(240%) ,int (3¢/7) ,int(561)
161 wie o,
H2: If (C+1/1ZiR4) 0.5t Porv?
S3: "aele"seer ,12,13

154y of 0,035,050k Gpbat ©

o
liise
1= T U I e e

PR A P NN I USRS O SN S NN I Y M-S SO0 A (V)

37 L i) e (e g [0 caey e
0 iiadoser s e ato “rosat®
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2. Plot of log(dN/dr) vs. log(r)

This program retrieves the data stored on the cassette tape by
the data acquisition program and produces a plot of log(dN/dr) vs. log(r). i
The plot consists of the individual data points, less those excluded, and -
a8 curve generated by a polynomial fit plus end point extrapolations. There

is no tabulation of data.
The matrices used in this program serve the same function as in

the data acquisition program.
The following is a listing of this program:

N0 ‘i'-’S TOC{C /8y 702 Tavs T3 JTis"s
cimoatie _.s[j—(-,]
-.:i!‘-‘ Jfl '[ "[ ) l—i ’ ‘{ljll‘:{’l'}3|
“hn Ulel Ly, 1 7 I Y|
I rly, l FoAl1e), 200G, 100,311, 119)
3001121012020 5439 | 3] 3 O T4 742 [S] 354+ 315]
: T3> 4pdey i,
: Imt 0,10, 2 |
s iwt L, 3.2
: ot 2,ci,23.0,2
l 13: tat 3,"0ave”,t3.9,"/", £2.0,"/",12.0,"  Tizme", 3.9,":",12.0
11: It 5./, " voroairy tine =, 103.9," minutes”
12: gt 6,010.2,2
13: ot 7,", coe " o E3.0," File $,03.0," vent 3"
4 00t o, "inlvoomial of crder ",£2.0,2
15: Ext 9,C1J.7,Z

WO D S WD U e e b
.. .o X3 .. e

_ 15: 7+C
SN 17: CH+laTpee MIT,T(I0,001,10
' 16 dm "Incert date tane,oontinve";sio
19 17°€ 3,7 210
*’:'.,, 20 ert "vrock”,
S 2l oven Mwriector on, et forr,contirueicts
-; . 2wty 17,27,42,27,84,32,32,32,22,22,77,27,75,15,0,14
: ,; Ade oer ,27,70,4,549,9,3 8
R RN R DO B B IS N A B P RN P S A EY
-,“'; <ot LS 1L, 115.0375201, 2] 5 .0905+R(1,3] 5 .094+R{1,4] ; .098+R({1,5]
- 25: .102+Rf1,61;.1065+R11,7);.111+R[1,81; .1155+F[1,93] ;. 12+R[1,10] lﬂ
’-4 27: tor J=11 to 16:R[1,J-11+.005+R{1,J};rext J 4
’ 28: for J=1 to 16; (. 23+.025(J-1)) /2+R[2 J] #
29: .2+.02(J-1)+R([3,3];.3+.08(T-1)+R (4,3} ; .25+.25(Jd-1) »R[5,J] ]
? 30: if P[5,J1>1;.767*R[5,J]+.233»R[5,J] l
4 31: 14(J-1)+k[6,J);.767*R[ 6,J])+.233+R[6,J] :next J
' 32: for I=l to 6;for J=1 to 15; (R[I,J+11+R[1,J))/2+€[1,J):rext Jinoxt 1 1
.' [J
4

—
1Y
)
Y
»

A
B AN
~Easa

R w--v“ 4 -1-—-—T i

L
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i 33: "cycle":ent "Begin with file",A;ent “End with file",B !
34: for D=A to B; fmt 0,10x,2z;cll ‘read tape’
35: tor 1=l to &
30: tor J=1 te 13 T{IL,JU)40(01,3) ;rext Jyoext T
37: tor 171 vo Jpeor J=Lows ol Tl ent dirakt T
Sds O[5, 1 e015,0  tor J=21 te Lhioec(4,d] next J
33: Yeat"iinn AL, fCr [=1 o 33 0ar0srlar 2-r3erd e rSarserle reer
e ror J=1 to 1a;1-0: 10 I=6 and Jelilsrs
4l: 1f 3161w 5
42: IF IOl ano I<5;ato "hEXE"
43: if I=1;-l.7»x;3t0 "1
' 14: i [=6 M3 O and £720:103 (£3/1)) »A1L07(r /1) +E3 1ar5: e 3
oo 15 1.5+ ke "I
A it 217,01=0 and m=u:td "niXt™
47 if r920;ate Yextron”
¢ 48: if CI1,J1=0 and ro=l;ato "extran” |
49: lag(2[1,J1)+P;loa(E(T,J])»X ‘
50: if I=] and Koato "3
51: if T&G;ato "2
32: ato "3
S2: "extran" e CHlarSs v 741,07 ;e85 (1,013 Jro "nicve”
5t "t K lvasrl potlar 2 p 242403 r 4 er A A8 £5=0; 980 12"
53 X[ s ()2 1,50
S5: "1 (riri-rdnl)/(rir2-rlrl) %2}
57
»)('

+ (rrA-r2rl) /{rle2-rlel) »if11; afl) #x*:: 0 2) >}

‘ S&e 27 tor w23 o CiTHl=a R SHe (R, 2w [R,D)

52 PHAR]#A[R])  R*X+ iy

od: 1L S ;o [R-1,3) =k [0-1,1

61: *a+5;mexe K

62: "niXt"mekt Jirext [

83: ror I=1 o O+l

Sd: Lor X=1 to Int((C+) /)
£ 10 TFL ono T+a<CH2 and I-aDCr I, I]»0 TR, I48)+F[1+4.3,1-4]
DU THRGECHL oG T=S4DD0sE [T, T41)sF [ 14K, I-ntL]

51¢]
67: 1 [+RK<=C and I=RO0M T, I1+41] +€ | 1=K, [+ik+1]
5 6%9: next Kinext I;inv F»Fimat FASC;if Flg7:3to "mlt"
~ 69: "out"swrt '.7",C(31,0
) - 70 wre "03",v(21,Y13],Y(11,Y(4),¢(5)
oy . 71l: wrt "™uL4",Mwtb i4,10,13
v ¢ 2: ato "no dn/dr"
iy T3z wth MR wth M1,10,13:for J=1 to 15:for [=1 to &
“ f_ 74: wrt "™.6", 2 1,J);next Liwth ,10,13:mext Jwtb M,10,13
" - 75: "no dn/ddr":

76: wtd '1,27,35,int (~1.8%) ,int (~120) ,7,32,"Loy (38/AC)"
- 77 uth 1,27,55,1,%6,7,325wrt ", 8", :5.01-1/06+Y
78: tor I=1 to C+lwth 1,27,55,1,56,int(3Y/2) ,int{96Y)
79: wrt "9 ST s Y=-1/0+7next I
. 30: Wt M,27,05,irt(~3.75) ,int (~240) ,0,15," 103 (radius) "
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8l: "nlt":if flg7;gto "skin print”
82: -1+X:—1+Y
83: wtb 1',27,65,int(154/4) ,int (240X) ,0,0
84: if X#0 ana Amwail=0;wth M,"1",10,8,8,6;4rt "1.1",459t0 +2
O wth b,
26: 1f (¥+.05»%) <2.05;3t0 -3 \
37: wth 11,27,55,0,0,int(1.5Y) ,int (96Y)
08¢ iF Y40 and Yrald=Qp;wrt "M.2%,"-",Y:3to +2
89z wthy "
30: if (¢+.1+Y) 5.1 cte -3
l: fcr 1=l to 6
22: for J=1 to 15
93: if C[1,J)=0 or O[1,41=0:at0 "X
M: loa(ElT,J])+X; Loy (O{T,d]) ¢
) 252 wth #,27,63,1irt(158/4) ,int (2404) ,int (3¢/2) ,int(S5Y)
A3: wbo M,
9 97: “EXT™:acxt Jinext I[if r3=203m 2
: 93: wth 0,27,35,1int (150 171/4) , 10t (2403(7) , int (33{81/2) , int (M2 (3}) ,"o"
J3: 3to "skin crint”
100: “read tome"strk o LdE 005,59
121: tor I=1 tc A;for J=1 tc 15;J+151-16+4
102 stf (AS[4i+l,43+4])) »P{1,J) snext Jsnexe I
102: O»=; for [=1 te lo
1I04: otl (ANS[201+4K,354+1R]) =i I | s 14x><s 10 I>3;ak0 " keXi™
‘ 1051 stf (AST301+4K, 304+4K] ) »Y (L] L4K=X; if I>3; 3t "NeX1"
1062 itf (AS[261+4K,352+4K]) X [21-1]
1072 itf (AS[263+4K,304+4K])+X[2L] ; 1+k+K
103: "teX™:rext 1
10%: st (AS[457,400]) »7

11U: ret
111: "skio »rint":=1+5;0+Y
. 112: "crv':d+Y;il A>.3:1L0 el
B 113: for I=1 to C+l;yX+G[I]+Y;mxt I
: 114: v=1[dl;3 3
I 113: "melehrit #>1.154f 21505 €] +ysim 2 R
- Na: [+ 121 (&= 3) »Y>1[€] i

! 117: if <=1 cr ¥>5; e 4
g 4 113: Y+6/06+Y

;-
119: wth :5,27,55,int(15.74) , int (2434) , int(3Y/2) , 1nt (SoY) 3 '
o 120 wth 1, ,
:'i 121: if (X+1/120+¢)<1.5;atc erv?!
P 1222wt "1,12,13
123: next D
» 124: ato "o/l
- 125: end ,
' *OoA :
’ .)5‘1
\ :
]
H {
f
{ 10 r]
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!
3. Plot A{log{(dN/dr)) vs. log(r).
4
This program retrieves data from the cassette tape for two
! specified files, generates a polynomial fit to the data for each file, in
log space, and plots the difference between the fits.
) The matrices used in this program serve the same function as in
7 the data acquisition program except that certain of them have been in-
) creased by one dimension in grder to accommodate two data sets. K[*] are
the coefficients of the polynomial fit to the second set of data.
A program listing follows:
J: "LAR-32: OLOPS LELIN LOG(3VAr) PIYT GATA Qo PILE": K)
9 1: Gim ASTZ,A001, 35 [400] ,*;?[3.)] W12],508,15],281281 ,2(2)
N 2: mox(2,6),0080, 020,150 ,00L6] ,02,0,15]
3: 1 o), 16,151,0,202) 4101
4: 11w T[6,1501,306,151,A110),F110,10] ,5110) , 119 (0]
- S: 35«2{11: 1112021 ;43+2[2] ;714 ; 82+ 5] 554+ (5]
G: TLS+1acv "4,
) 7: irt J,1Cx,2
3: imt 1, £3.0
9 nt 2,21,05.1,z2
10: £xt 2,"Sate", £3.0,"M, 2.0, M, 2.0," Time",£3.0," ", 12.0,%
: it 4, weranin tice = ", £2.0," ad ", £2.0," minutes"
- 12: ot 6,clu. 4,2
13: fint 7,"Tore 3+, £3.9," Files”,£3.0,” and",£3.0," Svent ¢, 25
14: #rt 8,"Eolymomial of order ",£2.0,z
15: tat 9,015.7,2
15: 7+
- 17: CHl+Tpedm A{I1],GITY,001) 0L, 1)
15: d3o "Incert data tave,continue;sto
N 19: ent "Pooe 4",213);ent "Trock",d
- 23: I "irinter on, sot fern,continuc”isto
zl: wwo 1,27,6¢,27,64,32,32,32,32,27,77,27,75,15,0,14
- 2 wth 1,27,7,4,38,6,32
. 23 2eX[1) 2] w21 1aRS 2 [ O] s o0 [ 4]
N e 335701, 1008752 [1,2]; 09032 (1,37 5 .0341,4] 1 .00 1, 5]
232 WJ192+001,60) 5010051, 7) 0 (1,a] 5 105501, 0 5. 12921, 10
1 25 wor =11 to 1ol ,J-1 HOUS L, T et J

27: Sor J=1 to 153 (. 230,325 (0-1)) /22 J)
2% L2+ 0203-0)+0 2,00 30005 (T-1) AR [4,d] 1 25+, 25(T-1) >[5, 1]
* 230 LE U5, 1101 JT0TRR]5,I1 4,223 (9,]
W IH{I=1)»d 5, I 2. 707*2[ 0 T+ 23342 5,0) snoxt J
M tor 1=l b3 arior J=1 60 15 (BRI, 040400 1,d)) /2s0]T,T s next Jynext T

. 32: “rtartiont fLvent”,l3; ont “lackgrouad file",d 1) sent “fvent tile®,Jd{2]
v~
f ; 1

. ‘g\ oo e
s PRI v

LY vv—;w]-;"v'v M it S e
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33:

36:

trk Wpfor C=1 to 2;1af JD),138,88:38+A5[13) ;cll “sort”;iext O

s for D=1 to 2;for I=l to 6

for J=1 to 15;1(C,I,J}+0[D,I,J] ;rext Jinext 1

for 1=l to 3;fcr J=1 o 3; CID,I I next J;ext I
0+G{3,5,11-2(0,b,1) ;for J=1 ©o 15;0+0(L,4,T)inoxt Jirext D
for I=l w 6;for J=L to 15;0(2,,J1-0(1,[,J1+3(1,4q]

if SII,71<030%3(1, ]

next Jirext I;ior TF1 to 2

: "mat":dine A,Fifor I=1 tO 6;0+r0+rlsr2+r3+rd+r5+co+ 17+ 8410

for J=1 to 16;1+5;if 1=6 anl J4l;:1+r6

if J<15;e 5

if I>1 and I5:ato "nbhac”

if 1=1;-1.5X{:3to0 "1"

if 1=6 and r3#0 and r740:1o3(r€/9) *X;1eq(r7/03) »E; l+r5;gto *3"
1.5+X;ato "1"

if O[C,I,J)=0 and r6=0;3to "nEXt”

if r940;ato "extrao"

if O[D,1,J1=0 ard ré6=l:;9to “extran"

1 (0ID,I,J1)+B:1oa(E(T,JT1) X

if 1=1 and X9qto “3"

if I#6;qto "2"

qto ll3"

"oxtran” s rH 1sr3; £74000,1,J1 17 ;e 8+ {1, J1+ 1323t "niExt”
"3 sr0HRXAr0); L 14A] 1241025 r3+0X>r3;r44Pard; if r5=03qt0 “2¢
X+2[7) :2+B13]:1.5%

"1" (e 3r2-r4rl) /(e0e2~rlrl) [ 2}

(rOrd=-r3rl) /{xdr2-rirl) »m 1} ;111 +4%f 2] »p

"2"Eor K= b0 CTHL-ReR; H[R, R SE (R, D)

PAATR)SA[R] s 2* ¥ s 51w

if ReCC+[P-1,0+F (-1 ,R]

(FvaGrnoxt X

"nixt"mort Jynoxt I

tor I=l to T+l

: Lor R=l to int((@C+Dy/2)

it I#1 aned I4%<C42 and I-8>0;F(I,1 I~ TR »8 [ [+K, I~1)

s 1L I+X<=CHL M I-CH0 T, T+ R [ ITHR, I-5+1]
+ D I+R<=C and I=O0 P [I,I41) o] L=k, [+641]

: ekt Kyrext Iinv B»Frif O=lmat FACim 2
: mMat Pk

: next C;ora R-Ge)

: "out"ssee M ,C031,7021,7101Y 208

YI2,3)~Y[1,3+2:¥(2,5)-7[1,5]+60% 2

5 vt ""1-3"1‘{{21'2 rYf2r3| 'Y(Z,l] 'Y[2'4]'YI2IS]

fmt 5, AT=",£3.0," Ainutes" st 1.5, 2
Wt 4", 3121,2(1) sty 7,10,13
ate "ro InAe"

s wth LA seth 1,10,135for J=1 te 15:for I=1 to §

e

[ RV
.

Brencage §

.
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30: wrt "M.5",TII,3);next I;wtb ¥,10,13;next J;wtb M,10,13

i
: 81l: "mo dn/dr":

3 82: wtb 1,27,55,~4,0,7,32,"del tal1og(3NV/dr) |
{

[ Ay

- 83: wtb 4,27,65,1,36,7,32;wrt "M.8",C;:5.01-1/6+Y
34: for I=1 to C+l;wtb M,27,65,1,56,1int(3x/2), int (96Y)
Lo 85: wrt "M.9",5[1};Y-1/5+Y;noxt 1
{ 86: wtb M,27,65,~4 ,~210,-1,~16,"log{radius) "
B 87: "olt":it flg7;9tc "skio nrint"
88: ~1+X;=dsY
89: wtb *1,27,63,int(15%/4) ,int(240X) ,0,0
- 90: if X#0 andt Xmodl=(;wto ,"1",10,%,8,3;wWre "i1", X500 +2
91z wib [, ="
92: if (X+.05+%X)<2.05;atc ~3
93: wtb M,27,55,0,0,1nt(1.5Y) ,int (S5Y)
G4: il Y30 and Yrad=0;wrt "1.2","-",.5%Y;:;gto +2
I5: wip MU
96: if (Y+.1Y) <G.1;at0 -3
97: Ggto “skin rrirt" .
a8: "eort”:for I=1 te 6;for J=1 tc 15;J+151-15+x |
99: 3tr (AS[C,+] A4 =1 {3,1,J] snext Jynexe 1
- 100: 0+X;for I=1 to 16
101: st (@S5, 301+44,364 +4K)) =i [I1) ;145 1D DD5;ato "Nkt
) 102: stf (AS(1,30144K,264+4K])»Y [0,11; 1K+K; if D35 atc "NexT"
' 102: itf {AST0D, 28144K, 302+4x] ) »X {211}
104: itf (A\S{D,253+4K,364+5K] ) »X [21] ; I+K+<
‘ : 105: "maxMimexe 1
103: stf(AS$[R,457,4601) »2{C)
- 107: ot ’
103 "zkin nrint” =1+ Osy
170G "oy
- 110: for I=1 o T+ Y4+G[I1»7smext 1
Nl: if ¥<-4 or 53 |
L* . 112: 2% (L4G/65) »Y
. 113: wth 11,27,55, int(15X8/4) , int(240%) , int (3¥/2) ,int (26Y)
N 114 wtn e,
113: "nele":if INH)/122+X)<.3551t0 "orv
116: wth ~,12,13
- 117: ytc "stert”
: 117: ond

- *30256
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4. Tabulatijon of A(log{dN/dr)) vs. r:

This program retrieves data from the cassette tape for two
specified files and tabulates differences between them in two formats. In
the first, a bin by bin difference between log(dN/dr) for the two files is
tabulated vs. r. In the second, a tabulation of the differences between
polynomial fits (as described in the preceding program) are given. The
matrices serve the same functions as described above,

A program listing follows:

G "OAE=32: IVHIIATES DALIA(RSOLGYER)) V3L £ AT 0 VALLES OF Wt
1 DL Ry T il FROILS G LD VAPITUY PALIIY:
2‘: : "‘ “)[L, 1 kY 11',_,:[ )\. ]'u'[ ‘\;, '-)’2‘ r;‘[\)ll-)]l-"-[-s] 13[:‘
BEIG0 Tl AP R |u},x{,,),4.-»‘,'fflﬁf,:{Z,\%“._:J}
b Sroaia 12 00,000, 0 2030, ANCY L LET 250
Se ti- BG,150,005,100,0101, 91 10,180 S (A, 01, sl

: .
e Pt

,nr

‘ 11: ‘"*t J,“M.;‘,-_“s J0,E2.0,0 /0, 12,0, e £3.0, 0, f2.0,2

12: fmt 6,\_11 7

13: fmt 7,"are #",£3.9," Filoc”, £3.0, " and", £3.0," fvont ", 25

13: £t ©,215.7,2

15: 7+C

15: CHlsT; e 2010 ,GHI) 400 e M1, 1)

17: doo “Insert data tare,continue;sto

.. 18: ent "“lace #",C[3};ent "Track”,V

P 19: oo "Printer on, set [orn,continue’;sto

; 20: wto M,27,0%,27,34,32,32,32,32,27,77,27,76,15,0,14

+ 21: wto 11,27,79,4,43,5,32

g 22: .0845+R(1,11;.0875+R(1,2); .0005»R[1,3];.0%+R[1,4) ; .093+R([1,5]
- 23: . 102»RIL,61: .1C35+R (1,715 .111+0[1,8]); .1155+R[1,29] ;. 12+R{1,10]

!3 24: for J=11 tc lS;R[l,J—lH-.OOS»R[l,J];rext J
Eﬁ 25t for I=) 0 163 (. 22+.025(3=-1)) /2+(2,1
Eot 261 J2.02(J-1)»003,0) ;2408 (J-1) s 04,) ;. 254 23 (T =11 (5,0
.*'} 270 it (3,511 7074315, +.233s7]5,3)
252 14+(3=-1)»<[~,3):. 75750 (5, T1+. 23323, 0) ;roxt T
“"'J 20t 1er 1=l 2 SrfFor =L b0 15 (T, I+ +R({I,T]) /2%, 0} mext Jiaoxe T
D3 TIRMeior A=) o 25kl 0L, 10,10
Jroane "oyt Z3es ], 2= den (0 )| 3
KA a1 A RS RIS MEDUNITE B 8 IF¥5 o D VERET TN S ISR | e

14

——

et SO v SR S
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33: bek pfor =1l o 231k ;f 1,8, 00Sens ] sl “sore’iexe
24: Ior 0= o 2ifor I=L o S
- 35: £or J=1 o 15p0Mi,1,d ]m[u.,I,J],ne)st Jiraxe I
3 or I=1l ©2 dor J=) oo 330e0(n, T, T inent Jriexi [
371 Cal10,0,01300,5, ke JsL to 0.l (0,4, J st Tt O
23: 1or 1=l ¢ Spfer 1=l to 13;il 2[2,1,31=C cr O13,1,3)=0;-1000310,d)4m 2
30: 1 .J(Z){:‘,I,J})—‘Jf;()[l,l,ll)&3[1,.‘1}
40: nexe Jinext Ipfor D=1 tc 2
41: "mat":ina A, Fifor 1=l te O ;Usrl+rler2+r3+r4+15+r5 47+ 319
) 42: tor J=1 to 15;1+5; 1L I and J#l;1-1G
13: i J<15:1r 5
44: if I>1 ond IKe;atc "mEXLY
A5: if I=1;-1.3+x3gtc "1"
452 L 1=0 ana r2#0 and 7.3 1o3(rd/m) +4;1oa(c 7/6)) +F; 1055 gt 3"
) 2J: 1f D[L,I,Jla) ani rH=dp e "niiat”
TS TR S LIV de i o X o ffal
Joe il \/l' I,J’-«J 3t ro=ligte Mouirw
31 rea(s e, e lon (C{L,d0 o
32 1L (=] ':‘ HKdyage 3
iy 53: if I6C;geo of
i 534 gt MOt
35 “”\tr\m'.ﬁri»l-»r"‘-r?h“lu‘.h CarTeriar I, S)erd; e nrat”
S3: '“"-u)! Sarosr 1 ar o r Dt er Y LI e r e g 1 rI=dpate 2"
372 I s [8] ;)05
- EIa] "l'.(L_r_‘—r«‘rl),/(mr?.—rlrl)*":[z".
e Adra—de) A(edrl=clel)~ 1] L7 2] s
s P2"elur =) bo Dpleleas 3 Lo, e, ]
. PSR R Y BoRY Ea) FRCLEC 257 S0k )
ARe 1F T ow-1,0) 0 e,
N2 THRENsG; oY L
S T e A R B IV F eV A |
E Broior (=) ot 4l
e oior =1 Lo int(CHD /"')
57 A0 To1 ol THKCED 22 =0 n LIt [ I-5, TR 0 [ 140,11
- TR A At D Bl oI CER S DT I £ 00 € 3 § ESCH B S 10 EiC Y B
5 if TECED and I-0000(1, &l]-»“[?-i,l+.\+xl
: 7): Aot iogrant Ininv P00il O=laac At L
. N rot bo=w
: T oAt Spara UGl
X 73: “out"socl "7, 2{3Y T2 TS
74 ¥(2,0-v(1, ]*L.,Af._,jl—xll,)]bu“»z
N 75: wxe "2 Y (2,2),v12,31,202,1) ,202,40 £[._,.,]
g 7o: -t 5, 1=",3.0," vinutes®vrt " 2.5",0
77: o 10,13,12
. 7e ot " Cnlto (Iogn Zae) iy L, 10,13 for g=2 to 1d:for Isl e G
; Toe 10 L=dr oo LAY

-‘ 15
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S0 10 S1L,u1<-39;wt 11," “,482," "5 g 2
sl ot ™ o" 3L ;
320 "ORLONY ekt Lywth 4,10,13:mert Jpwty (1,10,12 §
332 2o oY
c4: “sort“sfcr I=l to Sifor J=1 te 15:0+151-15+< { ;
558 StE(S[2,4x+) ,3K+4) )y 000,10, 0) trext Jinckt ] ! ]
33 Oslstor I} 0 15
170 3EE(ASID,RELRGE, 355 R D %[ TY T4t 1E IDOae0 MoXD” :
387 aef (RS, 3514dN, 2510 Y[, 1] s IR LE ID3saks M e }
39: 1S (RI[0, 30 LHAL, 382K ) »X [ 21~1]) ‘Jj
OG: LEL(ASIN,363+43¢,354+3K] ) »x [21) ; 1 #K+K :
91: "ieX1":mext 1 L
@2 otf (AS[D,157,460]) »2 [
3 rot .
G4 womyaror D=1 te Siicr J=1 to 5;.03(S(T-1)+))~1.33+8; GeY
95: for I=l to J+1;YAHG[I)+Yrnext I {

% ’ 86: Y»5[J5,31

97: next Jyroxt O
03: wth *,13,"Fitted Curw vt 13,10,13:fcr J=1 tod:for 1=l to 5
99: if 3[1,71=0;wth 4," v,a2,n "o 2
10Q: wrt *“1.54",S[11,J]
101: next Iywth 1,10,13;moxt J
9 102: rext
103: wth M,13
‘ 104: ato "SIAFL”

105: end

*6233
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5.

Plot log (A(dN/dr)) vs. log(r)

This program retrieves data from two specified files on the cas-

sette data tape and generates a polynomial fit, in log space, for each of
the two files. It then plots, point by point, the logarithm of the
difference between the antilogs of these two functions versus log(r). The

matrices

e o o O
s o s

0) ~ Oy L

\.)o

10:
1:
12:

13:

13:
15:
lo:

serve the same functions as described above.
A program listing follows:
Wn&w-wﬁ”[a‘rnmm%mnFWNFUﬁJ«U[“

dim l“b[c,‘ﬂ);\] R3[AGY) ,.}[JU] 2], afO 151,25125] "-'["]
Sun ¥12,5) ,216Y,012,5,15) 711151 ,012,5,15)

s aiw L2 ],.J[G 13 ],4,.. J],\[lk]

it °06,151 ,2105,16] A\TL1C),FIL0,13) 510 ,119) ,4(6]
35+2(1);111+202];43+3(3); U»PMJ 42+3[5) :64+2[6]
T1E s 3ev "4,

: fmt 9,10x,z
: fmt 1,1£3.0

mt 2,01,£4.0,2

tmt 3,"Dote", £3.0, "M, 2.0,"M,£2.0," Tine",£3.0,":",12.0,2
ot 4,"Mveraging tire = ",1£2.0," and ¥, £2.0," minutes"

fmt 6,e10.2,2

fmt 7,"Tame §",€3.0," files",£3.0," and",£3.0," Cvent " ,c25
mt 8,"Folynanial of ocder “,£2.0,z

mt 9,215.7,2

7+C

17: C+1+Irxda A(1Y,GITY),K(IY,FLI,I)

18:
19:
20:

2

22

24

25:

')/
23:
2
30:
31:
RYX]
32

dsp "Inseort data tace,oontinue”;ste
ent "“race #",C[3];ont "Irack”,.t
dso "Irinter on, set form,continue™:sto

21: wtk 11,27,55,27,34,32,32,32,32,27,77,27,70,15,9 ,11

wib ‘2,27,7‘),4,48,6,32

230 3NIL]=K72] =<0 23] 5 1351 »< (3] 515K [4]

L0845+, 1120875 {1,21: L0305k {1,3]; .0C1+_[ 1,41 ;.096+r (1,3}
L102+00Y,0]:.1055 (1, 7],.1‘1*?[1 3} JA155+1(1,9) ;. 12»0[1, 1]
¢ [or J=11 to 15;001,7-11+.005+=[1,3) ;roxt J
or =l o0 153 (.228.025(3-1)) /2w<[2 31

A O2(T-D (3,01 3RO (-0 004,05 235 25T 75,0
lt s, I])J:.Iv7*x"l),ll+.233->«[ n
1+(1-1)+2[0,3):.757*[5,i1+.2 3*1[0 J] snext J
for 1=1 2 speor J=1 o 15; (I, 01 +R[1,0)) /2+C01,3 ) ;next Jinest
Yrtort"sont "hvent',lSsont Mackaround fll’",d!ll,_at "fvent file",J3{2]
trx wfor =1 o 2; 1€ J0},i53,65:38+25[0];cll “sort’irext U

17
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34: for D=1 to 2;fcr I=l 0o S
35: for J=1 to 15;T[D,I,J1+0(C,I,J];rext Jsnext I
3o: for I=1 to 3;for J=1 to 3;0+0[D,I J}:next J;rext 1
37: 0+0[D,5,1)+0([D,6,1)};for J=1 to 15:;0+0({DA,J]:next J;rext T
38: for I=l to 6;for J=l to 15;0(2,1,3}-011,1,3]1+1(1,J)
39: if S{1,7)<0;:0+5{1,J]
40: next Jynext I:for D=1 to 2
41: "mat":ina A,Fifor I=1 to 6;0+r0+rl+r2+r3+rd+r5+r6+r7+rd+rd
42: for J=1 to 15;1437if 1=6 and Ji#l;l»th
o 43: if IK15; 7 5
' 44s if I>]1 and I<G;ato "nEXt"
45: if I=);-1.5+X3aro "1
4h: if I=6 ond O30 ard r720; 1o (r&/3)»X;1oa(r 7/09) »P; 1I»r5:3to "3" . _;
‘ 47: 1.5+X;ato "1 -
48: if O[C,1,3)=0 amd ro=0;3te "nEXe S
49: ir rS:dzato Yextran"
P~ 50: if C[5,I,J)=0 anxl ré=1;3to “extran"
51: 1oa(3(2,I,J1)»Ploa(i(T,T]) =
52: if 1=1 ana JO;ate "2
533: if T#6:qto "2
S4s qato "3

55: "extrad"r241-rS; r7H0(0,1,3) »r7 srbtf T, Il rb gt "nhdt”
56: "3 X0 r14Kar L p 24 12 340K 3 rd4ber 4 if r9=0;3to0 2"

‘ 57: X+3[7) :2»53[8) ;1.5
58: “"1": (r3r2-rdrl)/(xQ0r2-rlrlj {2}
5%: (c0rd-r3rD) /{r0e2~rlr]) #1[1] ;M 1) +£45N [ 21 >
60: "2":for =) to S;CHL-UsR GHIR,R] SRR, T
5l: PHA[R] 3 [F] 3 B*Ke 1G4+
02: 1L G2y [R=1, 2 aF[E-1 )
53 G*ExGext K
fd: "alktYmext Jinoxt 1
G50 for I=1l to O+l
05t Lor <=1 to int((C+1)}/2)
57: if 181 anG I4+K<CH2 and T-00; e (I, T FII-8, D]+ P T+, I-4)
682 il I+R<=CHL ond I-S+00; 8T, I4L) A T T4HK, I-541])
39: if I+8<=C and I- OO0, I41) »F[ 1=K, I+k+1]
70: next Kppoxt [pinv @»Fpif D=lmat Mespjon 2
71 rot ek
72: next ©
73: "out"surt 17,2031 ,0{2},J1011,38
74: Y[2,4)-¥[1,1) »2;¥12,5)-Y[1,51400* 22
75 wrt "L 3,002,28,v02,31,¢9(2,1 ,x02,41,2(2,5)
76: fnt 5," 41=",£3.0," ainutes" vt ™1.5",%
77: wxt "4, 7102),301) ety 1,19,13
T9: ato "nz In/ir"
70: wto M, "N/ suth 1,10,13; for J=1 to 15:for 1=l to 6
3% wrt "6, 01,0 inext Tiwth °1,10,13:ext Jywkb #4,10,13
81: "ro dn/dr":
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THE BDM CORPORATION

32: wtb 4,27,55,-4,0,7,32,"1loqldel ta(dy/dr) 1"
83: wtb 1,27,65,-4,~-210,-1,-16, "log(radiws)”
84: "ple":if flg7;3tc "skio print"
85: —1+X;—1+Y
86: wtb M,27,65,int (15%/4) ,int (240X) ,0,0
87: if X&0 and Xmodl=0;wto ,"1",10,3,3,3;wrt wg 1", X;ato +2
38: wtb ,"-"
A0e If (X+.05+X) <Q2.Co;at0 -3
9%0: wee ,27,65,0,0,irc(1.5Y) , ink ($0Y)
Sl: if Y30 and Yrocd=d;wrt “M.2%,"=",1;710 +2
a2: wts "
33: if (Y+.1-Y) <5.1;ate -3
€d;: 3to “"skip vcrint"
6t. "ecrt“:for I=l to Sifor J=1 te 15:;J+151-16+x
96: Stf (A3[D,44+1,475+4)) 1 [5,1,7] ;rext J;next 1
97: (X ftor I=1 to 1o
93: ctf(AS[D,361+4%, 354 +K] ) 1] ; 1+l 1L ID5;at0 X
- 991 otf (AS[N,251448, 354+4K]) »¥ 0, T] j L+ami i [D3;3ts " iexD
100: itf(AS[D, 251144, 302H3R])) »X[21~1]
101: itf (AS[D, 353+4K, 304+4K] ) »X [21] ; L+R+
- 102: "NeXI™imext I
103: otf (AS{0,437,:5C)) +Z(T]
104: ret
105¢ “skio orint”:~1+4
176: "crv':d+yal
| 107: for T=1 to C+1; YKHG[I]+;2X+K (1] +2;next [
108: tn 4~ f+2;if 2<=0;3to "neln"
o 109: laa(2)
C 110: if Y<=! or ¥>5;7mw 4
| 111: YH6/96+Y

{‘ . 112: wth ,27,53,int(154/4) ,int(240%) ,int(3Y/2) ,int(96Y)
f 13 wth i,
N 114: "heln":if (X+1/120+K)<.3:9t0 "crv"
’ 113: weh 12,13
: 116: gtc "stort®
RN 117: ond
o *24425
i
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THE BDM CORPORATION

6. Tabulation of log (A(dN/dr)) vs. r

This program takes data from two specified files on the cassette
tape and tabulates differences between them in two formats. In the first,
the logarithm of the bin by bin differences between dN/dr is tabulated. In
the second, a polynomial fit of log(dN/dr) vs. log(r) is generated for
each of the two data sets and the logarithm of the differences of dN/dr,
calculated from these two functions at specified radius values, is
tabulated. The matrices employed are the same as in the previous programs.

A program listing follows:

4

Or MINGE-32: IMULMTS TOG(ED 17\(\4.4/\1)) vi. £ a8 T G
: "UE OPCLY CLSUAL RLE IO TUIS fUXCITGT For VARIIUE T

: TV S
REREES GANRS DoBIacl I F TR IESS N0 VY| ,7[1] L00,10), 23122 L2125
2e Zim £12,5) x09),002,5,15) 1o, 202,5,15]
IS ANCH (0% IEOE A At RO T oN 10 ) SRS BN ] BRD Y Y »
SRS T B] L O RN RPN (Y TP 5 RVRY B WL IURCH B RUT00 00 IUUE B £ [0 N B RS 63 i
} 5 " TS
AR B R R R b S SN ] B IR FA R ERCE YRR E N Y
’ dr I0L=(ziev TN
ve ot CL10%, 0
10: it l,A.J.
s int :.,.,l £2.G,2
12: pmt 3,"late, £3.0,%77,12.5, /¢, £2.3," Tinc", £3.0," ", te g, 2
13: it O,Cll.x_,t.
1i: txt 7,"ore 3V, £3.0," Filez", £3.0," oxi", £3.C," tvent *,c25
L 15: ot @,"polyromicl of cruer “,£2.0,2
E - 16: ot §,215.7,2
k- 17: 7+C
by , 18: ClaTiram A1},G(1,K1L1 11,1
Voo 17: Gsp "Insort Jata tanme,continue st
,,, N 2): ent "Pere W, C[3) o0t "“Irack”, ;
Y 21: Jso "irinter on, set forn,ocontinue®;sto
t ! 22: wth ,27,39,27,84,32,32,32,32,27,77,27,75,15,0,13
o 23: w27, ,4,83,60,32
3 Vs IK(U<0 21220 2] 5 Lex I 5) 251 s 15X 4] _
Ty . CCTRNVIA LES] S IO FERTY L0t 5 el PRV RS B IS FIILS £ B I3 ERWEES] B Y
! AT IR [e TS0 B IR PO RO R U 1 IEO A B ETR Y & Y PO & 1 S O Wl I S R )
! 375 rp J=l] £o 15 001,01 R0 0 L, 0] sroRt O
! oy otor J=1 2o 1ng (.L,. SZ3(I-1)) /2202, 0]
s PERTIRNNS Vel (F PN B PO i ST 4 IFDRR ERRS KT (S Y § R VRN SO I NS et Y (5 £ B RIS IO 5
M AD ]S, 30X 0T 15,014,223 2,00
1_ AR l*(l V= 15,d] ;. 7.27%05, 50+, 223505 ,J)ment J
e {
?
~t |
. FRUCEUVLG EaQb BLANKeNOT Fliwkd .
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32: for I=1 to gptor J=L to 1op(F{L,J+l]+0{i,J])/2+=(1,T);noxt Jynext 1
33: "JiARIM™:for V=1 te 2;uwtb ,10,10
34: ont “rFvent",C5;C380811,24-1en(C5) 1 +CS

35: ent “EACKSPOULO FILEY,J{1):ont "LVENT FILE",J(2)
36: trk Witor 2=1 to 2;Luf JIC1,08,E$;:85+A3[D);cll “sort’;mext C
37: for D=1 to 23for I=1 to 6

38: for J=1 to 15;71(D,1,31+3(0,[,J]next J;next 1

39: for I=l to 3;for J=l to 3;0+0[0,1 J) snext J;mext 1

40: 0+C[D,5,11+01D,6,11:for J=1 to 15;0+0[D,4,J]:noxt Jinext D

41: fer I=1 to 63tor J=1l to 15;0(2,1,J1-012,1,J]+S5{1,J) |
42; if S[1,J}<=C;C»3[1,J);jmo 2

43: log(S(1,d))~311,J)

44: next J;next I:for =1 to 2

45¢ "mat”:ina AN tor I=1 tC 9:0-r0+rlerZar3-srirSerrlsroery
40: for J=1 to 191018 I=5 ani Jéislsro

47¢ 1F 36 3

W 1f D) and I<Gygto "nedl
= 4%: i I=l;~l.2+{;.tc "M
S0: 18 I=¢ Mo 40 o r7:3; Loatre/r) ;11 (2 7/03) +i Lr53at0 3"
31: 1.3¥ae0 10

s LD D[, L0010 ant ré=dgie Marsen
532 1 rJ4d; a0 "earras"

S o1l G{0,0,ulF) o rGsl; oo Moxtron®
5%: I (02, I,dh)e 0 Yai(nil,d))+4

52 IF 121 anu J<sato "3 \
¢ if IeGrong 2"
T ato M

Srovoxtrantir A s e T, T, A s T ot (1, s 1o Macae®

Als M3 rU R XNeros cleler Ly o e r 24 Aer 3 rdbierds iT r>=2;3co0 "2"
Ol: Y3 [7) ot [8) 5], 59¢

2 "1":{rle2-rirl)/{rorl-ricl) »1[2]

631 (r0cd~r3rl)/{rdr2-rlcl) +af L] - (L] +X%3[ 2] > E

6d: "2":for =0 to G CH-Ra IR, D) »F[R,F)

65: PHA[R]+A[P]; PAXP; GXG

96: if KHC;C+(R-1,R}+F(P-1,R]

07: G*X%+G;rext K

68: "nEXt":next Jinext I

69: for 1=l to C+l

70: for £=1 to Int((C+1)/2)

71: if I#l and I+K<C+2 ara I-:30;¢ [ [,I]+t [I-K, [+R]+F[ I+, I-K]
72: if IHR<=CH+1 and I-K+1D0;F[ L, T41]sF[I4K, [-K+1]
73: i IHCSC and [-K00;°[1,I+)) +F] IR, I+K+1)
74: next K:next I;inv FeFpif D=l;mat FA+G;yim 2
75: mat Fae¥

/. r——  p—

~

—-
VIR N ]
5 o~1 G

: 76: mext D

M T7: "out"wect "v.7",CL31,J(2] J1,35

4 78: YI2,41-Y([L,4]+%;¢(2,5]-Y][1,5]+60*s+2
‘ 79: wrt "ru3",v(2,21,Y(2,31,v12,11,¢12,41,Y(2,5)
1

]

L 22
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THE BDM CORPORATION

fmt 5," ar=",£3.0," minutes";wrt "™.5",2
wtb 1,10,13

wtb M,"lmaldelta(dN/dr) ] ";wio M,10,13:for J=2 to 1S;for [=1 to 6

if I=4;ato "CALWAY"

if s{1,7)=0;wtb 1," ",42," "ejmn 2
wrt "ne",3(1,J]

"PLAY :next Tywth 41,10,13; rext Jwth »,10,13
f}t\') e atal

"mort":ftor [=1 to Spior J=1 te 15:J+150-15+

s St (A3[0,4%4L,4+4]) »T1D,1, 3] ot Sianoxt 1

W Geaxsfor 121 2 10

:ocbr (AS[I, 20141, 304 +a] )+ [ T] s Leiak; Lf D55 gto "doX[™
2 stLAS[5,3501444, 205 0K Y [0, ) s L+ 1 ID3; jro Mok

1tr (A5(02,331+ &, 357 #47] Y »[21-1)
1t (051, 333+8, 20404 .0 ) »a [21] s L4v 1

s X Mmont T

str (A5 [3,457,4001) »4 (0]

roret

ooVt icr =l ote dplor =l ote 55.u5(0 (U=l 473) =L 05K LS

2%: for T=1 w0 TR 03I )wLs S 1) » ot 1
100: tn"Z-ta" v IF 2<=05 (T, s i 2

121: laa(y=ifi,n)

102: noxt drexc U

182: wih . ,12,"7iktoy Curveswbs (L, 10,133 J=1 o uifor I=1 2 5
124 if 3(I,01=000t0 01,7 Y, 2, Pejar 2
105 wre " LGY,3MT, T

1CC: noxt Trato 1,10,13;mext J

107: roxt v

102 wip 1,13

107z et

11_\.):

ond

* ""1'),’\'
[P TRV,
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' 7. Integration of dN/dr over r from 0.2 to 7 microns

This program integrates dN/dr over r from 0.2, 0.3, 0.4, 0.6, L’
0.8 and 1 to 7 microns for any specified file on the data tape. The
integration employs the polynomial fit and the trapezoidal rule. The T

matrices serve the same function as in previous programs.
A program Tisting follows:

o
D

YTWIOGRATES AWl 27/ 0.2 TO 7 “HCROIS GIVING TOrAL":
" Id VARIQUS RADIT LIMERVALS. #R2 DNIA O FILE":

3im A5[260),£5{36],U[6],33(110|

din Y[6] ,X[6],r[6,15] ,H{15],0(5,15] J
dir 2[8],2(6,15),0,3(3]

dim R[6,16],A[10),F(10,10]) ,2{ 6] ,G[10]
715 ;3%ev ™M"Y

U W0 <
o se ae @

D
.

9: &so "Incert data tooe,ontine';:stn

10: ent "Tace #",C{3};ent "Track &",:}

1: dsvo "Frinter cn, set form,cocntinue;sto

12: wtb 11,27,69,27,%4 ,32,32,22,32,27,77,27,76,15,0,14 1

13: wtb *,27,79,4,18,6,32

14: it O,"™IMFL &, £2.0.," INIECRATIQS OVER RADII." -
{ 15: wrt "M.0",C[2]:fmt O |

16: wrt "LO","SHM IS FAY DDICATED RADIUS TO 7 MICROSWJNITS ARE Of™=-3" u

e T: 7+
3: C#lelordm ATL),SII) FIILI)

17: " Date Tire Fila Sum( .2) Sum(.3) awr(.d) "8
13: pSerCum(.n) Sur(.a) Sur (L) "s0Ssutn -,08,10,12

1C: ZaxXL]ox] 2] +&1 3) s 1ox (3] ¢ [5]:15+X[4]

20: L03450001,10:.027551,2]) 5 050521 1,23} ; .094+R[1,4); .093+2]1,5

2 : J102+p01,50:.1065-R[1,7] +.111+R{1,2]; .1155+R( 1,9} ;.12+R[1,10]

2: for J=11 to 15;R{1,J-11+.005+R[1,J) ;rext J

23: for J=1 to 15;(.23+.025(J-1)) /2+R[2,J]

24: . 2+.02(J-1)+R[3,7]; .3+.08(J-1)+R[4,) ;.25+.25(3-1)+R[5,J]

25: if R[5J>); . 767*R([5,J1+.233+R[S,J]

262 1+(I-1)»R[6,J);.767*%R[6,T|+.23+R[6,J) :next J

27: for I=1 to 6;for J=1 to 15; (R[I,J+}}1+R[1,J])/2+E[I,J];next J;next I
28: "start":ent "Regin with file",E;ent "End with file",F

29: for D= to F;trk wi;ldf ©,AS,ES;cll “sart”

3): for I=1 to 6

31: for J=1 to 15¢T(I,J)s0(1,J);next Jerext I

32: for I=1 to 3;for J=L to 3;0+0|I,J]:mext T;rext I

33: 000[5,11%006,1]:for J=1 to 15:+0[4,J) next J ,
s “mat":ima A FEor ISl to 8;0er0erlar2ordsrdarSeri+rlsrism &
35: for J=1 te 15;1+Gif 1=6 and J#l;1lsrh

24 !
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THE BDM CORPORATION

36: if I<15;3m™ 5

37: if I>1 and I<R:Ito "niXt"

38: if I=1;-1.5+;ato "1"

39: if I=6 ancd 0 and r1#0;109(r3/r9) +X;1oq(r7/r3)+6; 1»5; gtc “3*
40: 1.5%:qto "1*

41: if OJ1,J1=C and r6=0;9to "ncXt"

42: it r¥$d;ato oztras”

43: if O[I, 710 and ro=1:3to "axtrap"

44: log(CG{I,J) }+F;loa(FIT J))+X

45: if I=1 ano KI;3tc "3

46: if I#6:q9tc "2"

47: gqto "3

433 "extrao":r Ovlerd; r7+0[1,3)+7 e[ I,3 )50 Ukl
48 3 4R r1+Xarl s r241erl; r3+F+e3; ra+erd; it rS5=U;3to 2"
50: X=+3[7);2»2[%):1.5K

51: “1": (r3r2-rdrl)/(cir2-rlrl) +i[2]

52: (r0r*-r3rl) /(r0r2-rlel) =4[1); 1{1]+<*1[2)»F

§3: "2":for (=) to J3THI-K-R; GHR[R, ] +8 (P, 1)

54 PHL[R]FA[R] s APy 5KG

55: if K& ;o+(P-1,R]+F[™1,R]

53: G*X¥+5;mext K

57: "nEXt":next Jymext 1

538: for I=1 to C+l

59: for =1 to int((C+l)/2)

50: if T3 ang IH4<CH+2 arkd I-RX0; FIIL,I}+FII-K, I+K}>F{I+K ,I-K]
6l: if I+K<=C+l and I-K+1>0;F[I,I+1]+F[I+K,I-K+1])

62: if I+K<=C ard 1-00;F[I,1+1] »F{I-x,I+K+1]

63: next Kprext I;inv PrFymat F»G

54: gto "zisisit"

55: "sort":icr I=l to G3for J=1 tc 15;J+15{~15+K

6h: stf (A3[4+],48+4])»1[1,J) ;roxt Jmext 1

57: (pfor I=1 to 1o

53: s;cf(?-51351+4'<,364+-’4.\'])d![I]:l+;f<+i\';if D3;3to "X
09 stf (AS{261+ 1, 354+4K] ) s [ 1] 14w if ID3;3t0 “led™
70 itE (MS12614+4<,352+44] ) »4{21-1]

Tle ith (AT 20344, 3064 +4x] ) »X{21] s 1 +Koln

72: "IKiMinoxt I

73: stt (r$[457,400)) »L

74: ret

75¢ “zicizit":

75: ina Jitor [=.2 tC 6.7 hy 01;0e¥=+Z;1o0(K)*A;10a (F+.CLl)+E
77: for K=l to CHliYMS[R] »vp 2B [R]+25noxt

73 Y s tn el Q0 5% (YHZ) 2R AU [1]+U (1)

72 if D28 MIM21UT2154f ™>.30:A+0(3]+U[3] s 1f B>.53% U [4]s014)
aN: if ©.79%7HI[S)-UTS]):if 2>.99: MU[6] L[]

21l: =wext Fiint 0,£2,9,"/",£2.0," /", £2.0,£4.G, """, 12,0,2
2 it 1,00.6,811.2,£11.2,£11. 2,611.2,£11. 2, £10.2

33 oowr "2} Y030, 7011 4] ,x 0]

3t ™1Y,0,LI 3028, 503Y 004 315 ,015)

15: nexe Ty yto "stort”

BTN %!
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Integration of dN/dr over r from 1.5 to 7 microns

This program is identical to the previous program except that it

provides integrations of dN/dr over the intervals of r from 1.5, 2, 2.5, 3,
3.5 and 4 to 7 microns.

A program listing follows:

"IAS-32: INTEGPATES #hor 1.5,2,2.5,3,3.5,4 TO 7 “UCROS":

dim AS{4807,05(361,0161,35(1001

céir Yfo),XI[6),115,15) ,if161),23[5,15])

din ¢ ,c16,15],0,2131

jir PI6,161,A[10) ,FI10,107 (61 ,5{10]

AR R Flatel LR RN

7-C

: C4lsTiem ADY O[T, RM0LLI

Jer "Ineort Zata tare,continue” st

: ent "Tace 3,213 ;ent “frack &,

10: oo “Irintor on, set form,contime” ;oo

e wth ,27,56,27,94,32,32,32,32,27,77,27,76,15,3 ,14

12: uth £,27,79,4,48,5,32

12: fmt O, "IN 7, 2.0," LVITG/AITS. OVED MCILLY

1de wrt " 0", 2{3) it Q

13: wrt 100", "C0 18 PP IODISATES PADIUS 1T 7 JICRISONEIS APE G7-3"
16: " Oate Tirme File Sun(l.3) Sum(2) sun(2.5) ":38
17: 355"Sun(3) Sun(3.3) Sun{4) "+3S;wth 1,88,10,13

18: 3+£[11X[2) +X[ 31 ; 1oX[5] K[6]; 13+5(4]

15: .0345+2[1,1]1;.0875[1,2]; .02C5+3{1,3] ; .054+2[ 1,4} ; . U23+R[1,3])
23: J102+001,50 ;. 10554 (L, 7] ; JLIR{L,8] ¢ . 2155»7(1,9 7. 129R([1,10)
21: for J=11 te 16:23(1,F1)+.005+2[1,d];est J

22: ror J=1 to 15;(.23+.925(T-1)) /2+2 (2 3]

23s J2HWO2(I-D) (3,01 3+.08(T-1) >R (4,5]) ; 25+, 25()-1)»F(5,T]

2%: i RI5,3101; . 707%R15, 1)+.233+2(3,J]

298¢ 1+(1-1)»[0,J); 767*2 & J]+. 2233+2(5,3 ) ;next J

2h: for I2l two €;fcr J=1 to L; (R{L, T+l +6(1,71)/2+6[T, T]irext Jdenoxe I
27: "ctart“:ont "Segyin with File",Z;onc "ing with file",F

s for D to frtrk (B 14E D,A5,L8:;c11 “sort”

2): for 1=1 tc 3

30: tor J=) tc 15;7T[I,J1+»2[1,7};rext Jsnext [

31: for I=1 to 3;tor J=1 to 3;0{1 J) ;next Jynext I

32: 05,11-005,1):for J=1 to 15:0+0(4,4] ;next J

33: "mat"iina A,Ffor I=1 to 5:0+r0srl+r2+r3srd+r5+ro+r7+>r3+1r9
34: for J=1 to 15;1+5;1if I=5 ani J#l;1srb

35: if A5 5

35: it D1 me I<6igto "nrXt”

37: if I=1;-1.5%4;5to "1

oowd CY U e LD R D
. se %% s e
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[ Sy )

T e b

Rt 0

3éa:
39
10:
4]1:
42:
43
44:
452
1o
A7:
432
49:
S
S1:
52:
53:
54
55: G
563
57:
58:
532
a0
6l

02:

Je

35.

if I=6 md r9:0 and r740;103(8/r9) *X;106 (£ 7/r3) +; Lrs; 3o "3
1.5eX;5e0 "1
if 2[I,71=0 ond rA=igto “nExXt”
if r340sa3to "extrec”
ir 1,J1=0 ana r6=l;gto "extran®
1o (DT, 31 »Frloa(r(1,J] )X
if L=} ano K9;ato 3¢
if 15500 "2
\ tJ 1] ‘\I
Yaxtra "" e 1arG; 743 I, S 17 s et (I, 1+ 3T MaFRe®
"3 O A0 E Ll r 2410 2; E34EXSE 3  ratierd; IE £S=Gicto 12"
Y+LATY i pe5[5); 1.5+X
"1"s (£3c2-r4rl) /(rOr2-rlrl)+1[2]
(rOrd-r3rl) /(r0e2~rlel) >M[1] s ML) +X*if 2]+
"2":for K=U to C;CH1-K+R; G+ [F,R}+FIR,R]
PHA[R]+ATR) ; P*X+P; GXG
if KEC;5+F[R-1,R|+F[R~1,R]
G*¥aGnext
"MEXE! next Jinext 1
for I=1 to C+l
ror X=1 t int((C+1)/2)
1if 151 and T+<CH2 and I-:00; 01 1,1) o[ 1=, IT+X]»6 [T+, I=a)
18 T+ ond I-iA D0 P I, I #1) »F [ 13K, i=x+1)
il T+R<=C anld I-O0;F [, I+1] »5 [ I-X, I+4+1]
noxt {prext Ipinv BFimat FA5
ats "zisisit"
Toort'ifor i=l to Ssfor J=1 ote 15; J+15I-
:.’o.(’ Sl W4l »001,J) sw2xt Jnext 1
N+ for 151 0 15
SEE (WST2AY #4X,334 #21] ) sH [T ] 1+n+ 1 DS;ate i
"tt( $I’>1+4\',3f“-‘<1)->i[11 1+351F ID3r5e0 v
¢ LEE (ZST2AL+3K, 252430 ) X[ 21~11
1L (RS]334, 200081 ) »4[ 211 s 14701
o™ikt T

: SEE(AST157,350]) =

rot

'zicisit":

1na Jifor £=1.5 to 5.33 by .02;0+¥+2;103 (D) +2:103(D+. 02)+is

for =1 o CHlsdha+3 [+ 204G K] 4 next K

YA s tn ey 01X (Y42 ) #2240 1] ) (1]

iE P16 MUT2) 50 2) s 1E RO2.48; MU 3]+U[3) ;if ROZ2.95;AHI[4] -]
iE 3,48 A+J[E)»U[5]) ;if F>3.99:2+0(0]20 (T

noxt Ryt 6,£2.3,"/",f2.0," /", 12.9,£4.0,":",£2.0,2

ot 1,e5.0,4812.4,610 .4, 10 . 4,80, 4, 1. 4,810 .4

wee MY (21,003, v (1], 2040,715]

s ert ":.l", GUlL),12),003) 4 L[5 ,3 (5]
: mext Ly jro "stacd”

oanu

*11097
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9.

ATION

Plot Fractional Change in dN/dr

This program plots (I/dN])(sz - dN]) as a function of log(r)

from the data in any two specified files. It does so by utilizing poly-

nomial fit
have the s

s o0

SN T Wl E O
se o0 @

8:

9:

19:
11:
12
13:
14:
15:
16:
17:
18:

s, in log space, to the two data sets. The matrices employed
ame correspondence as in previous programs.

A program listing follows:

LAS=32: 20T PRACIIOVAL SIVKIS IN A1/0r. .. (3) (RUTA (/S )" e

: Gim AS[2,4501,2$ 14601 ,ES(361, 5121 ,514,151,25(251 ,2(2]
: div Y[2,4),414),T12,5,15),4115] ,22,5,15]
: din £[3],:16,151,5,213,5[10)

dim Bi5,15] ,R{5,151,A(100,F110,10) ,C (101 ,119Y ,+i[61
35+3(11;:111+2(21:43+3[3); 0+8314]) ; 42+8([5] ; 64+3[6]

715+5dov 1",

fmt 0,10%,2

fmt 1,13.0

mt 2,c1,15.1,2

fmt 3,"0ate", £3.0,"M,£2.0,"/M,£2.0," Tiwe",£3.0,":",f2.0,2
fmt 4,"Aversging tine = ", £2.0," and ", £2.90," minutes"

fat 6,e10.2,2

fmt 7, "izre 4%,£3.0," Piles”,(3.0," and", £3.0," Bvont ",c25
fmt 8,"Polynomial of order “,£2.0,z

fmt 2,015.7,2

7+C

C+1+I;ram AfI},3(11,K(1),F(L,1}

&sn "Insert data tare,continue”;sto

19: ent "lane #",C(3]);ent “Track",.

20:
21:

asp "Irinter on, set form,continue’;sto
wtb 4,27,69,27,84,32,32,32,32,27,77,27,76,15,0 ,14

: wtb },27,79,4,43,6,32

IX[1]+X[2] +X(3) ; 1=X {51 +X[6] ;15+X[4]

: .0845+R[1,1);.0875*R([1,2];.0905+R(1,3};.094+R{1,4] ; .098+R(1,5]

25: .102+R[1,6];.1055+R[1,7];.111+R[1,8]);.1155+R[1,9) ;.12+R{1,10]}

: for J=11 to 16:;R[1,F-11+.005*R[1,J);rext J

for J=1 to 16; (.23+.025(1-1)) /2+R[2,J)

t .2+4.02(J-1)+R[3,J1:.3+.08(J~-1)+R(4,T]; .25+.25(T-1)=R[5,J]

s if R(5,31>1; .76 7*R[5,J1+.233+»R[5,J]

: 14(3-1)+R[6,3); . 767*R[ 6 ,J1+. 233+R([6,J] :next J

: for 1=l to S:for J=1 to 15; (RIT,J+114R(1,1))/2+E[L,J); mxt Jnext I
s "ctart”:ant "lvent”,ZS;ent "Mackarount file”, J (1) ;enc “ivent f1le",J(2]
s ek for o=1 e 2:10F (00, 38,08:08en3 el “sort” roxt ©
: tor =1 to 2pLor IR ke s

o J= oL 1550, LLI)sCIn, I irevt Jneove

4
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35: for I=l to 3;ior g=1 to 2;(=0(T,I[,J];next Jinexc [

37: 0+202,5,11+2(2,5,10 s for J=1 to 15:0+0(0,4,J];n0kt Iyext ©

38: for I=L w 6sfor J=1 to 15;0(2,7,31-0(1,1,7]+S{1, 3]

26: it o1, )Ku; 0301,

40: next Jinext I;for o=1 to 2

41: "mat“:ino A,Fifor I=1 0 §;0+r0+rl+02+r3+r5+r5+r5+r7+r3+00

42: for J=1 to 15:1+5;if I=0 ani J4l;1+ro

43: if JA5;35m0 S

44 if ID1 ¢ I<A;qto "nEXe"

45: if I=1;-1.5»{:gtc "1

46: if I=6 and r9#%0 and r730; 1og (£8/r9) +£; 1> (r7/19) +P; 1+r5;qto "2

47: 1.5X;ato “1*

18: if OID,I,J)=0 ani r6=0;9to "nEXt"

19: if r90; 3to “extras"

50: if O[L,1,7)=0 and r6=l;3to “"extran”

51: loa(CIC,I,JI)+P;log (R{I,J1)+X

532: if I=1 and K3;ygto "3

N 33: if I4€;3to "2
53: ato "
55: “"extrac":rMl+rd; r7+0[1,1,3)»r7;r AE(I,J]+13;3tC “niXe”
56¢ " QK +r) p1HXar ] 2412 p 34203 r4+er 4 AT rS=05uito 2"
372 Xof[7] 3b+5{8] 31, 5%

56 1" (r2cl~carl)/(eor2-rlrl) +i[ 2]
500 (r0ed-r3rl) /(eQr2-clel) » (1] [L) #X*0( 2] 5
o0z "2":for (=0 to G T4l GHEIR, PISF[R,R) !
51t B4R [D)SATR] s DARD; 34aG ; h
H2: 1f ECSHIR-1,’]+F[R-1,R)
H3s SRua3;roNe K
6d: "nTXt"aext Jinext 1
55: for I=l to C+l
54: for N=1 te Wt ((C+1)/2)
57: if T4l and [+#<2+2 and I=cO0;F[1,1)» 01 I-K, I4x)»F [ I+5,1-3)
A 03 ir I#HIK=C+]l ond I-atIDUP (L, I41] +F5 14X, I-R+1])
: 6S: if I4K<=C aid I-i000:8 (1, I41] »+ [ K, I+K+1]
ry ) 70: naxt K:next I:inv b+F:;if D=l;rat £AGiimo 2
4 71: mat raswk
] 72: next D
£y - 73: "out":wct "M.7",CI3),J[2) JI1],CS
K’ : 74: Y(2,4]-Y([1,4]+2;Y([2,5]-Y[1,5]+60%Z+2Z
Tt . 75: wrt "M, 3",Y(2,2],Y12,3) ,¥12,1) ,Y[2,4],¢(2,5]
q 76: fmt S5," oJr=",£3.C," minutes";wrt "M.5",2
a_ i 77: wrt "M.4",2(2),211) ;wd M,10,13
j : 78: wtb ¥,27,55,~4,0,7,32," (1/1) (NELTA(SVGR) ) *
79: wtv 1,27,65,~4,-210,~1,~16,"lcy(radius) " .
- 80: "plt":if flg7;ato "skio orint" ‘

P
‘el o . .
e .
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81: -1-X;-4+Y
82: wtb M,27,65,int(15%/4) ,int(240X) ,0,0
83: if X#0 and Xoodl=0;wtb M,"|",10,3,2,8;wWwrt "1.1",X;ato +2
84: wib M,"-"
85: if (X+.05+X) <2.05;3to -3
36: wth ,27,55,0,0,int(1.5Y) , int(95Y)
87: if ¥Y#0 and yYrod=Qj;wrt "1.2%,"-",2%Y;3t0 +2
£3: wihy £, "
£€9: if (Y+.1+0)<5.1:9tc -3
9 gto "ckin oring®
91: "sort”:for 1=1 te §jfor J=1 tc 15:J+151-13+«
a2 stf (AS[C,4¥+),4KH3)) > [D,1,0) ;roxt Jsrnexe I
93: Gaasfor I[=1 2 15
. 8d: 2t (310,301 +4%, 338 +4K ) 1 T 3 100 LE D5z ato "edl™
IS: stE(C512,3610 435, 354 HaK] ) v (), 1) s I 1L [D353ec Miek
26 1ti (MS(2,201+19x, 352+3K]) »A [2I~L ]
. 97 1EC(AS135,303+5,353+4] ) »X (20 ] s 148N
23 "ieXMmext 1
¥ st (MR [0,457,3601)+2[2)
IN0: r=t
101: "skin pring" :~=1s%
102: "oryt'adey; ol
102: tor I=l £o SFLEYASII 0 0 { Il »asext T
! 104: tn"o/in"i-1ey
‘ 105: if ¥<=3 2r Y>L1I; jmo 4
106: 3% (L45/G0) %
107 wte #,27,03, 1nt(13%/4) , int(240X) , int(324/2) , int (98Y)
103: wto :o,"."
109 "holr'iir (a+l/12094)<.035 100 “crv”
113 weo 19,12,12 :
111: 3o "stact”
112: eny
*171%%
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10. Plot Normalized Fractional Change in dN/dr

This program is identical to that just preceding except that the
plot is normalized by the peak value of the fractional change in dN/dr.
This is accomplished by determining the maximum value of the fractional
change in dN/dr in the radius interval of interest and plotting the
fractional change function divided by this maximum value. A1l such curves,

then, have a maximum of one. The matrices are the same as in the previous
program,

A program listing follows:
¢ MIAI=32: IO () (FTTA(G VG CORALLTY DY TIS PLAK VALSE":

s Jim AS(Z, 2600, 504500 ,081 28,0021 ,3046,151 ,25038) , 2 12)

Jim Y{Z At <801, 002,5,15),.4115), 012,618

s din 3[2),.005,151,05,2030,4010]

aim 206,161,705,1561,31133,#113,10] ,5110) , 119 , (6

3500111 0 2) s 4330 3] s O 2 a Y s 420 5[5 ] s 04 [R)

: 718 ipdcv ",

s ot 0,104,z

; v Lt 1,i3.0

‘ Y it L0501, _ o
12: imt 2,"Tat2", £2.5,"",82.0, /", 52.0," ’l‘rc",t3.l’},":",u.t),z

11: it 4,"Averoning tive = ", £2.0," and %, £2.0," minutes"

12: =t 5,e10.2,2

13: fmt 7,"727e 2", 13.0," Filecs",£3.0," and", £3.0," Event ", 25

14: fmt 3,"folviomial of order *,£2.4,z

15: fmt 9,e15.7,2

16: 7+C

17: CHl»I:rdm Af1},GI1Y K1Y ,FII,I)

18: dso "Insert data tare,continuve”;sto

19: ent "Tare #",C[3];ent "Track",w

20: Jdso "Winter on, set form,oontinue” ;stn

21: wtb 1,27,69,27,84,32,32,32,32,27,77,27,76,15,0,14

22: wib 1,27,79,4,43,6,32

23: 3sX[1]+K{2)+X[ 31 ;12X 15] % [5]);15% [4]

24:

25:

26

27

LU Y

e OY U e LU D
e ss o

.0845+R[1,1};.0875R([1,2];.0905+R[1,3};.094+R(1,4] ; .098+R(],5]

s .102+71,6) :.1005+(1,7) s .111-P[1,3);.1155R{1,9) ;. 12+3[1,10]

¢+ for J=11 to 16:R[1,3-1]+.005R{1,J];mext J
27: for J=1 to 16;(.23+.025(J-1)) /2+R(2 ,J}
28: .2+.02(J-1)+R[3,J):.3+.08(J-1)»R{4,]]; .25+.25(J~1)+N[5,J]
29: if RISJIPL; .76 T*R(5,J]+.233+R(5,J]
302 1+(3-1)+[6,J);.757*R][5,T}+.233+26,0) snext J
31t tor I=1 to §;for J=1 to 15: (RIT,J+L}+R[L,J])/2+2(1,J); next Jinoxe 1 A
32: "ctart":ant “bvert",l3ont Sackgrouna file” ,J[1)ont Yivent file™,ul?]

3

T 43 TSRy e Sy e e e e
' B D e . Mlni
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33: wek W for T=1 to 2:13F J{5],38,53;35+05 (0] ;o “sort;mext 0
34: for =1 to 2;tor Il to 6
35: tor J=1 tc 15;T(1,1,J012(0,1,J];next 2:next I
36: for I=l tc J;for J=1 to 3;0+0[0,[,J) ;noxt Jsrext I
37: O+302,3,11+202,5,11: o 3=1 £ 15;0+008,4,) ) next J;mext ©
33: for 1=l o Opfor J=1 to 15:012,1,3)=C[1,1,3)+5((0,J]
39: if S[I,J1K0;08[1,J)
10: noxt Jpnext Ipfor O=1 tc 2
11: "mat":ina A, Ffor I=1l to 5;0+rd+rl+r2>r3+r4+r5+r5>r7+18+r2
12: for J=1 to 15;1+53;1F 1=6 ant Jtl:lsr$ .
13: if J<15;9nT 5
44: 1f I>1 and I<o;73to “nikt"
45: if 1=1s-1.3+:atc "1
26: if I=6 aa %0 ord r7:0;100(r3/r)) +X:1o1(r 7/13) +P; 115 ;ato 3"
47: 1.5X;ato "1"
43; if O[D,1,J}=) anu ro=0;gto "nixXe"

! ' 49: if r9%0;3to “"extrap"

: 5J: if O{D,I,J]=0 ani rd=l;3to “extran" _
51: log(OID,T,J))+»E;loa(E[L ,J])+4 i3
52: if I=1 anct J<Fato "3"
53: if I46;ato "2"
54: gto "3
55: "extran":r™1+r9r743(0D,1,J)+r7;r8+L{1I,J]+r3;qto "nEXL" :
St "3 rOHKXAr) pI+HK-r L r 241002, r 2443 s i+ A it £S5 ato U2

. 57: X+23[7] ;= [P]21.544
52: "1"s (rr2-riArl) /(rte2~rlrl) 4 21

e (zﬂr}—r'irl)/\rﬂr._-rl"l)-» IlJ"‘H.]lf M2y
oG "2":ior =) b O (S HO J Er =Y s C *‘ . ' Tl [l‘ Pl g
Al: DRPISA[R) s DFXePe N
HZe 1 S In=], ) arin-1,7]
5338 GRYESHKE N

H4s "allltmavt Ipnexe

55: for Isl bl Ol .
, 55: for {=l to it (1) /2) |
by 67: if If1 and 1+R<CHZ ana I-O0;F (1,116 I=n, IH] >0 (14, 1-1)
53: if IHRCG=CHL and I-XE1oGae (L, THL]) 0 [T+, [K+1}

59t If THRC=C and [=00 (1,10 »F] I=t, T+R+1]) ;
: mext SGrext Ipinv esbpif D=lpaat fasGiiep 2 ;

- e

|
faadii )
Y 2 VY
~
—
[ ]

T: ot 7»K
: 72: next o : §
% 73: Yeut"swre "0.7",C[3} 32 WJill,2 ‘

«

tmmae B e n. otk

74: Y[2,4)=¢11,8+2:¥(2,5]-Y[1, JHGO*.:»A ;
75: vrt "1.,3",¥12,2],x(2,31,¥12,11,Y(2,34},¢(2,5] ¢
7%: b 5,"  dI=",13.0," ninutes“pvrt "‘.5",2

T7: e "1 "[ Vooll)eathy o 1,19,13

79 ath .7 55,~4,0,7,32,"<(L/ ) (L/.3) (ui ‘-.u\-(\ Syt
750 v .-:,'27,65,—4,—-”.].&;,—-1 =15, "loa(radiug) !

.

; { 32
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3C: “rlt":if £137;380 "skin oring®
31: =le¥:=dav
A2: wry 2, 27,65,1ac(15%/4) , int(240K) ,D 0
£3s A0 L2 M Tradl=0wtdy 2, 0,E,3, 4 N syt +2
33y rtp e -t
85 Lf (£4.05+8) <2, 05:at0 -3
33: wto :5,27,5,3,3,irt(1.5Y) ,int (InY)
27: A0 Yed aau fmadll=d; e M L2001, D8 g0 42
83: Wt it
£9: 1f (Y+.1sy) <Ouipato =3
s 3te "ol crint®
C1: “scrt":for I=1 to §3ior J=1 to 13;)+1351~16+
92: stf (AS[2,43+41,4K+4]) »T[2,1,J]) jnext Jpnext 1
93: (»X;fcr 1=1 to 16
94: stf (AS[2,361+3K,354+4K]) »I[I]; I+x+K;1f IDSiato e
952 stf (A\S[D,361+4K,364+4K]) +Y[D, 1] ; 1+L+R; 1€ 1>3;3t0 "dexd™”
95: 1t (AS[D,361+4K, 302+4K]) +X{21-1]
N 97: LtL (AS[D,333+4K, 304+4K] ) +A[21] ; 14K+
o SH: "™IgXT":noxt 1
99: stL (AS[v,457,460])+Z(D)
100: rec
101: “skio orint":0+N\;or w=1l 2 2;-1+X
102: "cxrv' i)Yl
102 for 1=l to C+lpxX+a(I) Y ;2x+KI]+Zsnext 1
- 104: tn"z2/tn"Y-1+r;1if =2;%0 3
105: ir Y Az Y+
‘ ’ 106: ato "heln"
107: Y/AsY ;i ¥<~1 or ¥>1,1;7m0 4
103 5*Ysy
109: wtt 1,27,65,int(13%/4) ,1int(240X) ,int(3Y/2) , int (56Y)
10wt .
111: "ioleteif ($+41/120+X)<.535a0 “crv”
) ) 112: next o
3 113: wth *3,12,13

: - 14: atc "start"
3y : 115: ~
KR | *3734

|
kW ¢
—

e

AR - 3 - . N T T
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W W ., N
. L . L,




THE BDM CORPORATION

11. Tabulation of Aerosol Decay Constant

This program calculates the decay constant for aerosols as a
function of radius. It assumes an exponential decay and requires the input
from three data files, the third being the background. The time elapsed
between the two post-event data sets must be specified. The calculations
proceeds from polynomial fits in log space and is given by:

T = (t2 - t]) (]n(dN2/dr - dNb/dr) - 1In (dN]/dr - dNb/dr))

Where ti is the time of the 1£ﬂ-file and the subscript b denotes

background.

The matrices employed are the same as in foregoing programs
except the dimension of some arrays has been increased by one to accommodate
inclusion of the background data set.

A program listing follows:

‘ e "00S=22: TALATES 9T AFIOSIL LECAY CuSNT, TAU, SOR VARIOUS RANII:
: Iin AS[3,4601,357460) ,85036],314]1 ,CS125] ,413]:sf3 14
: dim ¥[3,51,X[6],41161,0(3,6,15]
: dim £16,151,2,C(31,4(101 506,151
: dim R[6,161,A[101,FIL0,10},G(101,I11C 116} ,D8125]
" ""DS

701+M;dev ™M ,M
: fmt 0,10%,2

fmt 1,13.0

fmt 2,cl,£4.0,2
: fmt 3,"Date”, £3.0,"/™,£2.0,"/",£2.0,2
: frt 4,"Averaoina tine = ©,£2.0," and ",£2.9," minutes"
s fmt 6,c10.2,2
: Ent 7,"ae “,£2.0," Skand ", £3.0," Files *,13.3," & “,13.0," d0=",i5.2
¢ frt 9,215.7,2
S TeC
s C#laTprum A[Y],S0I),500),2000,505,110
s rlen "Intert Jata tere,ocntinue™; oto
: ent "lane #",C13) ;ont "Irack",.w
s (B0 Mrrintor On, oCU fopv,cantinue’:sth
s wto ,27,5%,27,%4,32,32,32,32,27,77,27,76,15,0,14
powth ,27,79,1,43,6,32

o SeR0LTXT 2] 5[ 31 s 1+<[ ] +X 6] ;154X (1]
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23:
24:
25:
26:
27:
28:
29:
30:
31:
32:
33:
34
3%
35:
37:
33:
39:
40:
41
42:
43:

45:
16:
47:
432
49:
532
51:
52:
53:
55:
30
57:
5’:,;:
39
a0
ol:
52
53

T
hRIR4

;-

05
s Moutteart U UT,C12, 300, 702) 3030,
st L2y (,20,v(01,21,100,10

s foet " Cvope”,C5svct MM, T3ean (1,10,12

-
[

Y
o0

s

.0645+r(1,1];.0875+_{1,2]:.0905*R[1,3];.094+R[1,4); .C93+R[1,53]
.102+R[1,6];.1065+k[1,7] ; .111+P{1,8]; .1155+P(1,9] ;. 12+R{1,10}
for J=11 to 16;R[1,J-11+.005R(1l,J]rext J

for J=1 to 15;(.23+.025(J3-1)) /2»R(2,J]

L24.02(3-1) R [2,T); .3+.08(T-1)»R[ 4,0 ;. 25+.25(J-1)+R[5,J]

if R[S J1>1; .70 P*R[5,T]+.233+R[5,]]

1+(J-1)*R(6,J] : . 767*R[6,J1 +.233+P[5,d ) snext J

for I=1 to §;for J=1 to 15;(R[I,J+11+R[1,1])/2+E[1,T]):next J;noxt I
"SIARD : for V=1 to 2:;wth *,10,10

"start":ent "Lvent”,T5;C3&38 (1,24-1on(CS) 1403

ent "CACGHEXND FILRY, I :1f J[1)=d(a1 sl ]

J[1)>J[4]

ent “2ICIT RILEY,J02)sent SNDLIG FILEY,J!3)sont "TLiY SIF?M,D
trk Jsfor =1 te 3;if figl:cfa 1;3m 2

13f JITY,. 5,088 0800 icll “sort”

noxt D:fcr [=1 te 5:tor J=) to 15

2f2,1,31=C11,1 31012,1,0159213,1,31-0{1,1 ,J)-0(3,1,J}

if O13,1,31=0;-10000+3[1,J) ;30 “BFLFAS™
Cl2,1,J1/013,1,31+0(2,1,d]1+3[1,J]}

if SI1,J1<=0:~-10000+5[1,J];m 2

T/1n(S[1.31)+3(1,3]

¢ "CEFAST":next Iinext Izfor =2 to 3;0+C[3,1,I1-0{3,2,1};ncxt I

for I=2 to 2;-10000+5(1,1)+3(2,1)next I

for =2 tn 2

"mat":ima A,F;for I=1 to 6;1f I=4;3to "rFXtI"
tor J=2 to 15:1.G

if 2f3,I,J3)=0;ato "nrxeI"

00,1 J1+2;Laa(E(T,J])+£

"N For F=i to CiCHI-%+2;C+R [P RI-EFIR,R]

PHA [Pl 1] g3 kdaiy T4wS

it i(f‘\‘.‘:\]r?[;'?—l,-'?!*r'"T‘-l,".]

GFX-Dinoxt

"nixXtJ":mext J

WXl M emnt 1

tor I=] to C+l

For a=1 to Int((C+1)/72)

1 121 and [#KCCH2 ane =000 [T, 1] >4 (110, T4 >5[ T+, [
1E T4R<=C4) and I—LHl)ﬂ:k“[[,[-kli*b‘[IH(,I—I{Fl]
1L [4#R<=C ani I—.<>(};F[I,I+]I-»F[I—K,IWH]
okt Kepoxt [3inv fafs1c D=limot FeGiinn S
if o=2gmat (nsksiro 2

-t AT

s ab sl

wth -, "Tau (rinutes) “suth 4,10,13; for J=2 tc 15;:for I=1 tc S

35
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74:

Y e
35
35:
37
38
£0:
e
21:
32:

92

if I=4:atc "GALRAY"

if S[1,31<~999%wtb i4," ",a2," "eqmo 3
if S[1,J1>999%;wtb f," v,42," "eimp 2
wrt "™.6",S(1,J]

"GALWAY" :next I;wtb 4,10,13;rext Jwtb M,10,13
qto "crv"

wtb 1M,27,55,3,0,int(1,5Y), int (96Y)

: if Y40 ond yrocd=0;wrt ".2","-",2Y;qto +2

wtt‘.\_i Il|"
i 4

: if (Y+.12Y) Bl lsgte -3
: gto “okip crint”
: "scrt":for I=1 tc 6;ror J=1 to 15:J+1EI-1C-K

Stf(AS[D,44+1 ,45+41) 010, I,3) jrext Jinoxt 1

: esfor IS o 15
s SEE(AST3D,351+4%,304+4%] ) »1[ [} ; 1+ eK51f IS 1t "eXI®

SEE(AS]D, 25142, 354 1R »Y [, T] s 1+ L8 TO35 3t ToxT™”
1EE(NSF,36143,362+4%) ) »X [ 2111

TEE(\ST13,363+44,30444%K] ) »X [ 21] 3 14K+

NI P"eovt T

SEf(AS[D,157,160])Y+%10)

rot

"okin mrintt:-1-X

"orv"itor D=1 oto Sifor J=)L o 5 0503(0-1) 0= .05+ (s
[or [=1 to CH YR} Y next T

BRI TN Pt EME S T2 TTEN I 6410 IS S E) P e

G5 L/ IRy 04,0

Jaronoxt Jpooxt L

T owti 1,13, MPieea Curve sty - 5,10,123:for u=l o 3;for I=1 tc 5
REI Sl DV Rt [ VTS IO "L, Yeldrp 2

99

100:
101:
102
193:
104;
*317

wrt ™", 3T,

next Tywth 1,10,13:mext J
ext Vv

wth '-'.,13

ate "eIARY "

ond
67

oty
Sovronerd
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