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Dielectric Modeling of Biological Cells.
Models and Algorithm
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Shell models pertinent to the dielectric analysis of biological cells and organelles are described.
These include: 1) one-shell, 2) two-abutting-shell, 3) multi-shell, 4) vesicle-inclusion, and 5) composite-
shell models, with their spherical or ellipsoidal variations. A systematic procedure for depicting the
dielectric behavior of each model is also presented on the basis of the theory of interfacial polariza-
tion. As an example, data from a suspension measurement on lymphoid cells are analyzed using model
5.
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I. INTRODUCTION

Biological cells, prokaryotic or eukaryotic, are demarcated from their environ-
ment by a diffusion barrier of lipidic nature, viz., the plasma membrane. In higher
organisms, the cell develops within it a secondary structure of organelles, which are
mostly membrane bounded, as is the case with the nucleus, mitochondria and endoplas-
mic reticulum.

In physical terms, all these membranes can be regarded as a shell dielectric that
separates two more conducting aqueous compartments to form an interface on each
side of the shell phase. This interface in turn becomes the site of charge accumulation
or depletion (i.e., “polarization”) depending on the electric field applied. When subject-
ed to a. c. field, the degree of polarization across the interface varies with frequency.
Thus, in cells and tissues, interfacial polarization is the major mechanism that is
responsible for the dielectric relaxation phenomena we usually observe.

Impedance analysis of cells and tissues has long attracted biophysicists’ attention
partly because this method allows a noninvasive approach to the electrical properties
of living cells. However, some workers, especially those who are electrically oriented,
often end up with mere equivalent-circuit analyses, leaving the assignment of dielectric
spectroscopic data behind. To some workers with a biomedical background, -on the
other hand, dielectric modeling and associated theories of interfacial polarization both
seem too complicated to have a good command of these. Hence a systematic procedure
should be desirable which is easy to apply in extracting the passive electrical prop-
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Fig. 1. Zero-shell model: (a) Sphere of radius R and equivalent homogeneous permittivity
g,%*(;a()b) ellipsoid of revolution with semiaxes a,  and ¢ (=5), an ellipsoidal version

erties, such as relative permittivity and conductivity, of the component phases that
comprise a cell. -

In this article, we summarize the dielectric models of our routine use and present
some examples of the models’ predicted behavior, followed by a program list with
which to execute relevant calculations.

II. SUSPENSION EQUATIONS FOR THE TWO-PHASE SYSTEM

Complex relative permittivity e* for a dilute suspension made up of medium (e2)
interspersed with spherical particles (Fig. 1a) was formulated by Wagner®, on the basis
of the theory of interfacial polarization, as

8*_6*2(1——45)5,}‘—’:-(14-2@)33
2+ D)+ (1— D)z}
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where @ is volume fraction.
For more concentrated suspensions, Hanai*® derived an extended: version of Eq.
(1), which is of the form:

£*—&} &2 \1
( eX—Et )( et ) =l-o @

Combination of Eq. (1) or Eq. (2) with the expression for a particular model to be
given in the following section enables calculation of ¢* for the whole suspension of
shelled spheres.

Suspension equations for ellipsoids (Fig. 1b) have been proposed by several
authors. Among these, Sillars’ extension? of the Maxwell-Wagner theory to non-
spherical particles makes the starting point for subsequent modifications. (For a
didactic derivation of Sillars’ equation, see e. g. Takashima®.) Pertinent equations have
been derived by Asami et al.®” for ‘dilute systems and by Watanabe et al.® for
concentrated systems, to name but a few.
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Fig. 2. Multi-shell model, spherical. The core of &;* is surrounded by % concentric strata of
&4*'s and thicknesses d,’s (k=1, 2,..., n).

(a)

Fig. 3. One-shell model. (a) Sphere, (b) Ellipsoid of revolution.

III. MODELS FOR THE SUSPENDED PHASE

In the dielectric modeling of spherical cells, a sphere of concentric strata (Fig. 2),
the number (#) of which is a parameter may be the basic model to start with. Fig. 3
shows the simplest possible versions. Hereafter, the spherical model (Fig. 3a) rather
than the spheroidal one (Fig. 3b) will be focused on since mathematics Would become
too lengthy to give a full description to the latter.

Applying Maxwell’s homogenization procedure®!® one can write down the homo-
geneous permittivity of the “one-shell” model as

L2 —v)en +(14+20)¢t
& o+ v)es+(1—v)e

=

3

with v=(1—d/R)*. Likewise, &} for a larger number of strata can be readily obtained
through repeated applications of Eq. (3).
The model in Fig. 4 illustrates two abutting shells. This model applies to the case
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IMPEDANCE AMNALYSIS PROGRAM Dept. Physiclogy, Kochi Medical School, 1991_J
[SPHERICAL MODELS] 2-SHELL MODEL -
1:0-SHELL (TWO ABUTTING SHELLS, 4 PHASES)

2:1-SHELL

3:2-GHELL

4:3-SHELL
S:MULTI-SHELL
6:1-SHELL-VESICLES
7:3-SHELL-VESICLES
8:5~SHELL/VESICLES

[ELLIPSOIDAL MODELS)
A:B-SHELL
B:1-SHELL
C:1-SHELLAUESICLES
D:2-SHELL

[OTHERS]
E:COLE-COLE
F:DATA DISPLAY

s}

HIT RETURN TO CONTINUE.

Fig. 4. Two-abutting shell model (#ight). The whole picture is a hard copy of “main menu”
displayed upon selecting model #3 in the program “IMPEDANCE ANALYSIS

mini”.

Fig. 5. Vesicle-inclusion model.

7 £ T

Fig. 6. Triple-shell model with vesicle inclusions.

where an overcoat- or an undercoat layer is closely attached to the membrane phase

proper.

As previously reported by Irimajiri et al.!V, a multi-stratified sphere with »

discrete shells in general gives rise to n+1 different relaxations, reflecting that the
number of emerging relaxations corresponds to the number of interfaces involved.
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Single shells containing membrane-bounded vesicles as a secondary suspension
may be modeled as in Fig. 5, which we have named the “vesicle-inclusion” model?.
Although its theoretical basis is rather weak compared with the concentric shells
described above, we attempt to define the &} of this model by incorporating the results
from a suspension equation (Eq. (1) or (2)) for vesicles into the parameter &;* in Eq. (3).
In this calculation, we prefer Eq. (2) to Eq. (1) because intracellular vesicles are usually
resident in a high volume concentration. ’

Figure 6 depicts a more realistic model for cells, in which the nucleus, demarcated
by a double membrane system, resides at the center of cytoplasm that has been
simplified to a vesicular suspension.

Besides these, many other models that allow size distribution for the suspended
particles as well as cytoplasmic structures have already been developed in our
laboratories®®. For brevity, however, these sophistications are omitted here.

IV. OUTLINE OF THE PROGRAM “IMPEDANCE ANALYSIS mini”

One may start this program by simply choosing an intended model or operation
from the “menu” listed in Fig. 4 (left block). For each model, both the calculation
conditions (i.e., frequency range, number of points per decade, type of mixture equa-
tion, etc.) and parameter values can be easily entered while referring to the symbols
displayed as in Fig. 4 (»ight block). The results of calculations will then be visualized
in a colored format of dispersion curves or of Cole-Cole plots. Up to eighth previous
calculations are to be stored and hence superimposable on the display for ready
comparison. Finally, analyses of experiment by curve fitting are also feasible if the
data to be handled are fed through the format “FEK” (cf. “menu”), which means
“frequency(F)/relative permittivity(E)/conductivity(K)”. The program list is in the

800
> 800 r =
O o
— o~
> 2]
o~ =
) =
a >
E 400 +
o ol
[ >
a. -t
L e}
- 3
O o
@ 200 €
(&)

0

Log Freguency/Hz

)

Fig. 7. Dispersion curves predicted from the “multi-shell” model for: n=1(

3¢ ), 5¢ ), 7————), and 99 (- ). Calculations em-
ployed the following parameters:

ST &= T Enoday =8, My T Mg == *roany = 0.1 nS/cm,

E; T E2= """ = En(eveny ™ 78, x:=x3="""= Knievemy = 10 mS/Cm,

dy=d,=+-=d,=5 nm, and R=05 um.
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attached Appendix. This program, written in Ngs-BASIC (NEC), has been confirmed to
run on NEC “PC-9801” series computers excepting PC-9801, PC-9801E, and PC-98LT.

V. EXAMPLE OF PREDICTED DIELECTRIC BEHAVIOR

As stated in Section III, the “multi-shell” model may represent a variety of shelled
particles composed of concentric strata, so that it is of general interest to depict the
model’s behavior predictable upon varying the number of shells involved in it. Figs. 7
and 8 show an example of such calculations where a dielectric shell and a conducting
aqueous phase, both being of an identical thickness (d =5 nm), alternately build up to
increase the number of strata towards filling up the core phase. Clearly, the “one-shell”
model (z=1) traced a semicircle in the Cole-Cole plots (Fig. 8), while the final concen-
tric structure (z=99) gave rise to a skewed-arc-like pattern indicative of the involve-
ment of many relaxation times. The results of calculations for intermediate numbers
of strata such as the “double-shell” (z=3) and “triple-shell” (z=5) models are also
displayed in Fig. 8.

Figure 9 shows the behavior of the “vesicle-inclusion” model. In this calculation,
we have chosen a thin-walled particle of 8 um in diameter and changed the vesicle size
(R,), as a parameter, from 3 gm down to 0.1 gm with the intraparticulate volume
fraction of those vesicles (¢,) fixed at 0.4234. Under such constraints, the case with
R,=3 pgm corresponds to the “double-shell” model, which showed a flattened arc in the
complex permittivity plane plot (Fig. 9, fop). With a decrease in the vesicle size (i. e.,
with an increase in the vesicle number), separation between two major relaxation
frequencies, one being due to the outer shell and the other due to the vesicle membrane,

400
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Fig. 8. Cole-Cole plots for curves in Fig. 7. Line specifications, same as in Fig. 7.
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Fig. 9 Cole-Cole plots for the dielectric behavior predictable from model 6 (one-shell/
vesicles) or the “vesicle-inclusion model” (Fig. 5). Calculations employed the follow-
ing parameters: en=é&mny=8, &:=,=78, ¥n=xmpy=0.L nS/cm, »=x,=10 mS/cm,
dn=d,=5nm. R=4 pum, ¢, (volume fraction of vesicles)=0.4234, and R,=3
( ) 1 ), 0.5 ( ), 0.2 ( ), and 0.1 (-reeeeeeeer ) g
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Fig. 10. Dielectric behavior of cultured lymphoma cells (L5178Y) in suspension. Circles,
observed; lines A-D, best-fit theoretical curves calculated using Eq. (1) and models
A-D with appropriate parameter values.

became dominant, as shown in Fig. 9 (bottom).

The last example (Fig. 10) deals with simulation of the dispersion curves obtained
from measurements with cultured lymphoma cells in suspension'¥. Here, model A
refers to the “one-shell” or the simplest available model for living cells. Model B is the
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“triple-shell”, a version of the “multiple shells”, whose inner double-shell is meant for
the nucleus. Models C and D are special versions of the “triple-shell with vesicle
inclusions”, or the “composite cell” model. The “vesicles” in model C represent
mitochondria whose size (~0.6 xm) and cytoplasmic volume fraction ($,~= 0.05) were
both determined stereologically. In model D, the presence of vesicles smaller than the
mitochondria was also considered. The most sophisticated model has thus been shown
to mimic the dielectric behavior observed.
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Appendix
By T. Suzaki and K. Asami

[Program Name: RESET. EAS]
1000 ~ ' SAVE *RESET.BASY, 4
1010 CLEAR 0,32,1000,0 5
1020 bn m)us) mm 0 §
I : READ DAT(I): NEXT I 7
OPEN 'PLOT DAT" FOR QUTEUT AS #1: FOR I=1 TO 30 8
PRINT #1, DAT(I);: NEXT I: PRINT #1, DAT(31) CLOSE #1: NPP=0 9
CLPLS=0: OPEN "IAZ.DAT® FOR OUTPUT AS #1: PRINT §1, NPP,CLPLS 0
CLOSE .l. READ NPD,NPT,MAX.NPT,MINF,MAXF: READ FILENAMES 1
OPEN *"CRTDAT.DAT" FOR OUTPUT AS § 2!
PT:HAX-NPT;HINF,‘HAXF: PRINT 41, FILENAMEs CLOSE $1 131
FOR I=1 TO 13: READ ND(I): NEXT I: FOR TO 13 4
}: READ DAT(J) NEXT J: A$=RIGHTS (STRs(I) 1) 1951
0 IF I>8 THEN AS'CHR$(56 1961
3 OPEN *IPMT"+A$+".DAT* FOR QUTPUT AS #1: FOR J=1 TO ND(I)-1 197
4 PRINT .l, DAT(J)“ NEXT J: PRINT §1, DAT(ND(I)}: CLOSE #1 198
5 NEXT FOR TO 6: READ LTLF(I): NEXT I 9
[ OPEN 'LTLF DAT" FOR OUTPUT AS #l: PRINT #1, LTLF{1) 0
FOR I=2 TO 6: PRINT #1, LTLF({I): NEXT I: CLOSE #1: RUN 'IAZ.B}\S' 1
111,4,11101505201001520005004114 2,8,3,1 2
DATA 0,0,0,0,40,0,0,8;3,9,* 3
DATA 10,13,16,15 55 2i 57,33,13,16,24, 199491150,15 60,10,5 204
DATR 2814 B 3 1.80,15 60, L0 b b b e g s T 1 B0 e ben 5
1 DATA .01,20,2,5,10,8,.4,4,9,1,1,80, 12;60,10,8,5,8, .001,5,10,8,6 206
DATA §,4,.3,4,0,1,1,2,70,10,70,5,5,8, 001,35, 80, 10;5,100,5,.5,8 20
DATA .001,8, i2.2,15 ,8,.001,8,60,12.6,200,4,9,1,1,2,78,7,50,6 208
DATA 50,1.8,.001,8, 001,6.8,.1.8,1, 1,4,8,1,1,1,%8,7,45, 6,31, 25 09
60 DATA 58,1,8,.001,17,102,13,.001,5,8,.5,7,3,40,.5, .05.4,8,1,2,1 10
70 DATA 78,7, 60,6,8,.1,18,19,20,100,0.2, .001,18,85,18,50,8, .001,6,8 211
80 DATA .3,8,3, 6,6,.5,0,4,5 1,1,2b,80;3,50,.001,1,1}5,%5,4,9,1,1 212
90 DATA 20,70,1 ] s,.oo1,§,§,1o,é, 5,4,9,1,1,1,0,580,18,50,1,10 3
1300 DaTa 2001, 55 58 5 §,8,.3,20,.001,50 5, 5,8, .5,4,5,1,1, 50, 10, 80 4
1310 DATA i0,80,100, ®13! 601 2,3,4,8,8,.5,100,4,8,1,1,%2,12, 1,510,2,1 5
1320 DATA 1,0,400,0,106,5 ¢
Drogram Name: IASTART. BAS]
0! SAVE "IASTART.BAS"
1 DIM A{40}: CLS 3: ON ERRQR GOTO 1110
2! OPEN “PLOT.DAT" FOR INPUT AS #1: FOR I=1 TO 31: INPUT '1, AL
30 NEXT I: CLOSE 4#1: A(27)=0: OPEN “PLOT,DAT* FOR OUTPUT AS #1
4 FOR I~1 TO 31: PRINT 41, A(I): NEXT I: CLOSE #1: NPP=0
51 OPEN "\DAT\IAS.DAT" FOR OUTPUT AS #1: PRINT #1,NPP: CLOSE #1
OPEN 'CRTDAT DAT® FOR INPUT AS #1
MAX.NPT,MINF,MAXF: INPUT #1, FILENAMEs CLOSE #1
Mﬂx NPT=8: OPEN "CRTDAT.DAT" FOR QUTBUT AS
; PT;MAX.NPT;MINF;MAXF: PRINT #1,FILENAME$: CLOSE #1
BAS
IF ERR-53 THEN RUN *RESET.BASY
Program Name: IAZ BAS]
0! * SAVE "IRZ
1 WIDTH 80, 25‘ CLEAR 0 32 4000
20 CONSOLE 0,24 i VIEW (0,0)-(639,399)
3 DIM CCD(3, 15) FDs(lG)‘ DDS="19§1 08~331": CD OR 0: CLS 3: HRC=1
OPEN "IAZ.DAT™ FOR INPUT AS #1: INPUT #1,NPP, CLFLS CLOSE #1 8!
OPEN *DGET.DAT® FOR OUTPUT AS #1 9
M1§="IAZ": PRINT #1,M1$: CLOSE #1: FOR I=1 TO 15: FOR J=1 70 3 4

ges

Iy

Do

READ CCD{J,I): NEXT J: NEXT I
DATA 6,0,0,8,13,8,0,11,0,0,0,6,0,9,2,0,7,0,15,15,15,2,8,8
- 0,15,3,2,2

DATA 2,3, 4,3,5, ,0,0,0,15,0,0
FOR 1a) 0" 141" READ' FDS (1] : REXT I
DATA “1: 0 -SHELL®,*2:1-SHELL®*, *3:2-SHELL", "4 :3~SHELL*

“5: MULTI-SHELL" 4651 sHELL/vasxcLEs
3-SHELL/VES ICLES" 8:5-SHELL/VESICLES", ¥
HELL®, *C: 1-SHELL/VESICLES™, *D: 2-SHELLY]
DATA DIsPLAY
0 3: FOR J-z TO 13: CCD{I,J)=CCD(I,J) +cLPLs NEXT J
COLOR 7,0,0,7,2; GOSUB *COLORSET: Clmd:
20,0,1: Wr=0: VIEW (0, O)-(639 399)

-SHELL'
COLE-COLE *

Noxr 13
WIDTH 80,25: CONSOLE 6
IF NPP=1i THEN NP=0: NEP=O: GOTO 1220

IF NPP=21 THEN NP=0: NPP=0: GOTO 1220 2540
Ir NPE<>0 THEN NP=NPP: WT=l 5
R C2: CLS_3: CONSOLE 2,25,0,1: LINE (2,12)-(261,36),7,B 6
L!NE (2,40)~{261,395),7,B: LIRE' {265,12) (637 36),7,B 7
LINg (255,40)-—(65 395);7,8; ey (259,41)-(555,392):Locm: 1,1
PRINT * IMPEDANCE ANALYsIs 34,1
BRINT “Dapt. Phyaiolcqy, fochs Madical school, 1991#
OCATE 1,3: COLOR C2: PRINT * (SPHERICAL MODELS]“: LOCATE 1,13
COLOR C2: PRINT * [ELLIPSOIDAL MODELS]*: LOCATE 1,19: COLOR' C2
PRINT * (o’rHERsl
FOR NI=1 TO 14: NJ=NI+2 4
IF NI mzu NJI-2 S
IF NI>12 THEN NJ=NJ+2 6
ATE 3,NJ+3: COLOR Cl: IF NP=NI THEN COLOR €2 7

LG
PRINT FD§(NI): NEXT NI: COLOR Cl: CLS 2: IF NE>8 THEN 1360
ON NP GOSUB *Sl,*52,%53,*sd4, -ss ~s5 *$7,458: GOTO
ON NP-8 GOSUB ‘}\, 1B, AC, D, *E,
FOR I=1 TO 20
KYS-INI(EY$' u‘ KY$="* THEN 1400

HEN I=1: GOSUB *HRC
XE‘ uppoo THEN 1610

NP-NP+1' KY$="1": GOTO 1570
WI=1: VK=VAL{KY$): IF VK>0 AND VK<9 THEN NP=VK
AK=ASC(I(¥$) : IF VK=0 AND AK=48 THEN NP=8

IF‘
IF
1F

F AK=248 THEN GOSUB *COLORUP: GOTOQ 1400
AK~249 THEN GOSUB *COLORDN: GOTO 1400

AK:
KY§="A" Of

Al(-27 THEN SYSTEM

R KY$="a® THEN NP=39
THEN NP=10
THEN Np=11
" THEN NP=12
THEN NP=13
THEN NP=14

S

E22-2-1-

$ OR KY§="f"
ASC{KY§)=31 THEN NP=NP+1
ASC(KY$)=30 THEN NP=NP-1

005 0 03

N NI
ASC(KYS)-13 THEN 1610

COLOR O3 VIEW (0,0)-(639,399) : LINE (266 36)-(636,50), 0,5
LINE (265,36)-(265,41): LINE (637,36)-1(637,4
LINE (265,50)-(637,50): GOSUB ‘HECZ GOSUB ‘HRCZ
VIEW (3,53)-(259,392): crs

OPEN "IAZ.DAT*" FOR OUTPUT AS #1:
NPF$-RIGHT$ (STRS (NP) 1) : IF NP)S
IF NP=14 T!

RUN 'DSET'+NPF5+".BAS

*HRC: LOCATE 56,23:COLOR 7: PRINT
PRINT *"RETURN ",': COLOR 7 PRINT

PRINT #1, NP,CLPLS: CLOSE #1
THEN NPF$=CHR$ {56+NP}

“HIT *;: COLOR 4
“TO CONTINUE.";

LOCATE 34,4

LOR TR
*CL: CIRCLE {150, 90) CD, CL, RETUR! 3
ADR: LINE {150, 190)-(10&,14&5 T (92 132)- {58, 98} 3
LINE (58 98)-(62,98 : LINE 58 98)-( 102)

PUT {91,133) [KANJT (H2352) ,OR:RE

ADRN: ‘LIRE. {150, 130)2 (130210 5 LINE. (112,228) - (34,2461,

LINE (94,246)-(94,242): LINE (94,246)- (98,246

9 )
(112 210), KANJI(&HZJSZ) OR: PUT {128, 518) KANJI{sH14E),OR
RETU]
*DD: PUT {X-15, ¥+7) ,KANJI (642364} ,OR, 7,0: X0=1

. (429)

30 POR I=1 TO LEN(L$):

X0=X0+7:LL$=MID$ (L§, I, 1) : KA=&H100+ASC (LL$)
PUT (X+X0-11,Y+14) ,KANJI {KA),OR, 7,0 JEXT I: RETURN

*DF: PUT (X, Y],XANJI(sH2635),0R: RETUR

*DE: GOSUB *EP: X0=0:FOR I=1'TO LEN(LS)- X0=X0+8

LL$=MIDS (L$, 1,1} KA=IH100+ASC(LLS)

PUT (X+X0-1,¥+5) ,KANJI (KA} ,OR,7,0: NEXT I:

VESICLE: CIRCLE (310,85 ,40,2,,,,? CIRCLE (310 55) 25,1,,,F
LINE {310,85)-(282, 5%): LINE (282,57) - (286, 5

LINE {282,57)-(282,61) : RETURN

*INSETL: GOSUB *VESICLE: X=340: Y=02: L$="my*: GOSUB *DE
X=310: Y¥=92: L§="v": GOSUB *DE: X=285: ¥=85: B *VARROW.

GOSUI 2
PUT (255,40),KANJI (&H2352},0R: PUT (270,47),KANJI{&H156},0R

NI

LINE (265,190)-(262,187): LINE (265,190)-(262,193)

PUT (235,259),KANJI(&HZSJS),OR PUT (153,145),KANJI (§H61),0R
7 (13?9381) |KANII{aHEZ)  OR: PUT (203, 150y , KRNI (863 , OR

: Miv: GOS!

=21 0: L§="a¥: GOSUB *DE‘. RETURN

H GOSUB “DD LOCATE 34 3 PRINT “0-SHELL MODEL"
LOCATE 34 30;

GOSUB *DR:

X 3
GOSUB *DE: X-127 Y—250' Lg="i%: GUSUB *DE: RETURN
PRINT “1- fggLL MOgEL'-

*S2: GOSUB *DO: B 34, 3~
PRINT '(SINgLE SHBLL 3 P
CL=3:

LOCATB 34,4

: GOS

GOSUB *DE: ¥=250: L$=*1%: GOSUB *DE: X= 30: Yw=230
L§="m": GOSUB *DE: RETURN
*$3: GOSUB *D0: LOCATE 34,3: PRINT "2-SHELL MODEL®: LOCATE 34,4
PRINT ¥ (TWO ABUTTING SHELLS 4 PHASES) CD=130; CL=2:
CD=115: CL=3: GOSUB *CL: CD-IOO CL=0: GOSUB *CL: GOSUB
X=280: Y=185: L§=“o": GOSUB ‘VARROWZ GOSUB ADD: X=50: Y-195
L§="1"; GOSUB ‘VARROWZ GOSUB *DD: GOSUB *VARROW2: GOSUB

230 =*mo® ; GOSUB ‘DE: X=340: ¥y=230: L§="a": GOSUB *DE
GOSUB *DF: X=229: ¥=230: LS-"mi' GOSUB 4DE
=2 L§="i¥%: GOSUB *DE: RETURI .
*S4: GOSUB *D0: LOCATE 34,3: PRINT 'J‘SHELL MODEL": LOCATE 34,4
PRINT '(DOUBLE—SHELL, 5 PHASES)“' €D=130: CL=2: GOSUB *CL
CD=115: CL=3: GOSUB *CL: CD=80: CL=2: GOSUB *CL: CD-GS CL=0
GOSUB *CL: GOSUB *DR: GOSUB- ‘DRN X=230 ¥=185; L§=

GOSUB ‘DE' X=1271 Y=
GOSUB *DE: X=30 Y=230
GOSUB *DE: X=35: Y=309

RETURN

+55: GOSUB *D0: LOCATE 34,3; PRINT -Muz.n-smau MODEL®: CD=130
CL=2: GOSUB *CL: CD=115: CL=3: GOSUB t 00: CL=2
GOSUB *CL: CD=85: CL=3: GOSUB *CL: cn=7o' c GOSUB *CL

CD=55: CL=0: GOSUB *CL: GOSUB *DR: X=280: Y=185: L§=* »

GOSUB *VARROW2: GOSUB *DD: X=300: Y=260: L$="a®: GOSUB *DE

¥%=162: Y=170: L§="1*: GOSUR *DE: X=35: Y=300: GOSUB *DF: RETURN

*$6: GOSUB *#DO: LOCATE 34,3: PRINT "VESICLE INCLUSTON MODEL"

#S61: CD=130: CL=2: GOSUA *CL: CD=115: CL=l: GOSUB ACL: IK=

FOR 1=32 TO 265 STEP 13: IK=IK*{-1): FOR JJ=72 TO 305 STEP 16

J=JJ:IF IK<O0 THEN Jm=JJ-8

IX-(150 I)*{150~ I)+(190 J)‘(190 J): IF IX>111*111 THEN 2480
=37 AND JJ=136 TI 2480

cmcx.s (1,3}, 4, 2,,,,5‘ CIRCLE (1,3} 42,1044 ¢F

NEXT 0g; NEXT I: GOSUB *INSET1: CIRCLE (546,144),6,7

LINE {245,140)-(275,110), LINE (275,110)-(275,115),7

LINE (275,110)-1270,110), GOSUB #DR: X=280: Y=185: L§=" "

GOSUB *VARROW2: GOSUB *DD: X=35: Y=309: GOSUB *DF: x-295

Y=272: L$="i" GOSUB *DE: Xe340; Y-230: Lém*a®: GOSU

X=30: Y=230: L§="m": GOSUB *DE: LINE (250 230) - (285, 265)

LINE {285,265)-(285,260): LINE (285, 265)-(280 265) : RETURN

*S7: GOSUB' *D0: LOCATE 34,3: PRINT "TWO CONCENTRIC SHELLS®

*S71: LOCATE 34,4: PRINT "WITH VESICLE INCLUSIONS®: GOSUB *S61

CD=6: GOSUB *CL: CD=§5

L=23
CL=3: GOSUB *CL: GOSUB *DR: GOSUB *DRN: X=230: Y=185: L§="N%
GOSUB *VARROW2: GOSUB *DD: X=150: Y=170: L$="Np": GOSUB *DE
X=127: Y=250: L§="N": GOSUB *DE: RETURN
*58: GOSUB *D0: LOCATE 34,3: PRINT *THREE CONCENTRIC SHELLS®
GOSUB *S71: CD=50: : GOSDB *CL: CD=35: CL=3: GOSUB *CL
GOSUB *DR: GOSUB 'DRN X=200: Y=185: L$="Ni*: GOSUB *VARROWZ
GOSUB *DD: X=230 = =185: L§= 2N s DOSUB AVARRONSS GOSUB ‘DD
X=100: ¥=185: L§ : GOSUB *VARROW2: GOSUB *DD: X
¥=170: L$="Np": GOSUB *EP; GOSUB. 4DE: X-168: ¥=130: Ls='c1=t'
GOSUB *EP: GOSUB *DE: X=158: Y=230: L§="N1": GOSUB *EP
GOSUB *DE: X=127: Y=250: L§="No*: GOSUB ¥EP: GOSUB *DE: RETURN
*R: GOSUB *D0: LOCATE 34,3: PRINT *0-SHELL MODEL®: LOCATE 34,4
PRINT *(2 PHASES)": CIRCLE (150,190),115,2,,,.5,F
GOSUB *EL1: RETURN
*B: GOSUB *D0: LOCATE 34,3: PRINT “1-SHELL MODEL":
PRINT *(3 PHASES)*: CIRCLE {150,190),115,2,,,.5,F
CIRCLE, (150,190),100,3,,,.47,F: Gosuh *EL1} k356:

*EL2: PDT (35 195), KANJX(EHZ.’!SA) OR: X=70: Y=230: L$=*m*
L§="m": GOSUB *DE: RETURN

*C: GOSUB *D0: LOCATE 34,3: PRINT “1-SHELL MODEL":
PRINT *WITH VESICLE !NCLUSIONS': CIRCLE (150,190),115,2,,,.
i Y=190; GOSUB *VARROW2

LOCATE 34,4
¥~190

LOCATE 34,4

[ %3

16: J=d. K<O THEN J=JJ-|
IX={150- 1)‘(150 IH—(IQO J)‘(lQO-J) ’5. IF IX>93%93 THE‘.N 2890
IF IX>98%99 THEN
IF I=29+16*7 AND JJ=72+16'7 THEN 2890
IF I=29+16*8 AND JJ=72+16*6 THEN 2890
IF I=29+16%11 AND JJ=72+16*8 THEN 2890
CIRCLE (1,3),4,2,,,,F: CIRCLE {I,J),2, 1,,,,5'
NEXT JJ: NEXT 1
GOSUB *INSET1: CIRCLE (221,176),6,7: LINE (225,172)-{282,115),7
LINE (232 115)-{278,115),7: LINE (292 115)-(252 120),7
GosuB *ELL: GOSUB AELZ: RET
4D: GOSUB #D0: LOCATE 34,3: SRINT 2-SHELL MODEL®

LOCATE 34,4: PRINT (S FHASES)" CIRCLE (150,190},115, Z,,,.5,F
cIrcLe. (150,190), 11003, 47, F; CIRCLE (150,190),95 0y e 4l F
GOSUB *ELl: X=50 L§="o": GOSUB *VARROWZ2: 5 160
GOSUB *DD: X=65. i GOSUB ‘VARROWZ GOSUB *DD
X=100: ¥=150: B GOSUI DE: X=80: ¥=230
L$="mo" : GOSUB *EP SUB *DE: RE

DO: LOK 34,3: PRINT

*E: GOSUB CATE “STHULATION WITH Locn’m 34,4
PRINT "COLE-COLE EQUATION®: X0=20: YO=150: X=XO: SUB *EP
X=X0+103 x-yo—q: BUT (X, ¥), xm«ar(mzlﬁl) Oh: Rawoth
0+47: Y=YO+6: PUT(X,Y) ,KANJI (5HL68) ,OR;: x=xo+so
: (x,!l,xmal(mzwc) OR
LINE (xo+95 ¥0+40) - (X0+85, ¥0-25)
LINE (XO+85,YO+40) - {X0+90, YO+45)
LINE (XO+85,Y¥0-25)-(X0+90, YO-30)
LINE {XO+30, YO+3) = (X0+210,YO+3} : X=XO+90: ¥=YO+10
BUT (X, Y) ,KANJI (6H2331) (OR: X=X0+105: Y=YO+10
PUT (X, ¥) } KANJT (6H2B) , OR:
PUT(X ¥, KI\NJI(&HZB) OR: X=XO+130: Y=YO+1B: GOSUB *J

0+140% 0+18: GOSUB *FI: LINE {XO+158, YO+B)-(XO+145,YO+30)
Yexor160s Yori0; GOSUB DI, XuXOHL63: yetors
PUT(X,Y), xmax(nmsa) OR: X=XO+173: YmY¥0+24
PUT (X, ¥) KANJI (§H16E) ,OR: X=XO+180: Y=YO+10
PUT (X, ¥) jKANJT (6H29) ,OR: X=XO+187:Y=YO+5

X=XO+115: Y~=YO+10
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170 PUT(X,Y¥),KANJL(£H2642) ,OR: X=XO+200: Y=YO+ 1200 NEXT Y
180 PUT(X,¥),KANJI(sH16E), OR: LINE (xa+135 xo—4)-(xo+142 YO-4) 1210 DDAT=DTP{1,DTC) : GOSUB *DISPNULL
190 LINE (XO+142, YO-4) - (xO+139,Y0-1 1220 IF DIC=1 OR DTC=2 THEN GOSUB *DISPLH: GOTO 1280
200 LINE (XO+135, YO—4)-(XO+139,YO-15)- x-xo+145 ¥=YO-17 1230 IF DTC=4 THEN GOSUB *DISPEQ: GOTO 1280
210 BUT(X, Y) ,KANJI (¢H2645) ,OR: X=XO+158 1240 IF DIC=6 OR DTC=8 THEN GOSUB *DISPMS: GOTO 1280
220 PUT(X,Y) ,KANJI (£H16E), OR: LINE (x0+215 xo+40)-(xo+215 Y0-25) 1250 IF DTC=10 THEN GOSUB *DISPCS: GOTO 1280
230 LINE (xo+215 ¥0+40)—(xo+210 YO+4. 1260 IF DTC=11 THEN GOSUS *DISPMM: GOTO 1280
3240 LINE (X0+215,Y0-25)~ (X0+210, 10—30) 1 X=XO4218: Y=YO435 1270 IF DTC=12 THEN GOSUB *DISPNM: 0 1280
3250 PUT(X,Y), k}\NJI(i 6E) ,OR; X=X0¥220: Y= 1280 COLOR 2: LOCATE DTF(2,DTC), DTN3 DTC)
60 PUT(X ¥)  KANJT (§H2150) , OR: LINE (X0+240, YO+3)'(XO+325 Y0+3) 1290 1IF DTC=4 THEN ELSE PRINT DDAT: GOTO 1310
7 ©+245% Y=YO+18: GOSUB %J: X=k0+251; YoYO+ 1300 1P DDAT-I THEN PRINT W$ ELSE PRINT H$
8 PUT(X Y),KANJI (&H28) ,OR: X=XO+262: Y=YO+10 131 COLCR
9 PUT(X,Y) KANJI (&H32), OR: X=XO¢259: ¥=Y0+10 1320 K§= INKEY : IF K$="* THEN 1320
00  PUT{X,Y), Kmlal(mzsso), : 0+287: yayoﬂe: GOSUB *FI 1330 IF ASC{K$)=1 THEN GOTO *HLP
10 X=X0+294%YuYO10:RUT (X, Y), KANJI(EHZQ) 1340 1P Asc(K )=27 THEN 1530
21 X=X0+301: Y-‘t0+1 UT (X, ¥}, KANJI(&HZGAS) OR 135 IF ASC(K$)=13 THEN 1530
30 X=X0+314:Y=YO+21:PUT (X, ¥),KANJL (:H176) ,OR 1360 IF ASC(K$)=32 THEN ELSE 1380
40 X=XO+270: YwYO-18 :PUT (X, Y} | KANJI (6H2G4A] , OR 1370 IF DTC=4 THEN GOSUB *DATAGET2: GOTO 1210 .
50 X=X0+278:Y=y0-15: PUT(X,Y) KANJI (£H2649) ,0R: RETURN 1380 IF ASC(K$)<=57 AND ASC(K$)>=48 THEN GOSUB *DATAGET: GOTO 1210
60 *F: GOSUB AD0: RETUI 1390 IF ASC{K$)=46 THEN GOSUB *DATAGET: GOTO 1210
70 AVARROW2: LINE b ) 1400 IF ASC{K$)<=31 AND ASC(K$)>=28 THEN ELSE 1320
80 LINE (X,Y)-(X-d,¥-4): LINE (x ¥) - (X-4, Y 1410 COLOR 7: LOCATE DTP (2,DTC),DTP (3,07C)
50 LINE (X-15,%)-(%-11 2—4). Lxm—: (x—15,y)-(x 11,¥+4) RETURN 1420 IF DTC=4 THEN ELSE PRINT DDAT: GOTO 1440
400 *EP: CIRCLE' (X,¥),5,7,. 8,.5: CIRCLE (X,¥+6),5,7,1.5,5.5,.5 1430 IF DDAT=1 THEN PRINT W$ ELSE PRINT H$
410 XS<X+9: ¥YS=Y-6: LINE (xs—3 ys)—(xs+3,xs) 1440 IF ASC(K$)=30 AND DTC>=6 THEN DTC=DTC-2: GOTO 1500
420 LINE {XS-2,Y¥S-3)- (XS+2, YS+. 1450 IF ASC(K$)=30 AND DTC<6 THEN DTC=DTC-1
430 LINE (XS+2,YS- 3;—(xs—2 xs+3) RETURN 1460 IF ASC(KS$)=31 AND DIC>=5 THEN DTC=DTC+:
440 *B2: CIRCLE (X,Y¥),5,7 '7 4.8,.5: CIRCLE (X,Y+6),5,7,1.5,5.5,.5 1470 IF ASC(K$}=31 AND DTC<5 THEN DTC=DTC+1: 501'0 1500
50 XS=Xi9: YS=Y-6: RET 80 IF ASC({K$)=28 AND DTC>=5 THEN DTC=DTC+l
60 *FI: CIRCLE (X+5,Y= 5) 2 7,.5 2.9,1: LINE (X+3,Y-6)-(X,Y+7) 90 IF ASC(K$)=29 AND DTC>=6 THEN DTC<DTC-1
70 CIRCLE (X~3, Y*'Y) 2,7,3 8,6. 0 IF DTC<=0 THEN DTC=13
80 LINE (X+4,Y-1)-{K-1, -1) RETURN 10 IF DTC=>14 THEN DTC=1
90 +J: LINE (Ksl,Y-1)=(X, ¥ LINE (X+1,¥-1)-(X-2,Y+2) 20 GOTO 12
00 CIRCLE (X~3,Y+7),2,7, 3 B 6.2,1: CIRCLE (x+1,¥-5),1 30 RETURN
3510 PSET (x+1,Y-5): RETURN
3520 *COLORSET: FOR I=1 TO 15 FOR J=1 TO 3: CC(J)=CCD{J, I} >:ogram Name: DSET3.BAS]
30 IF CC{J)<0 THEN cc(d) 00 BAS*, A
40 IF CC{J)>15 THEN CC{ ) 10 CHi MERGE - DISP.BAS", 1020
50 NEXT J: cnuM-lG*lG‘cc(l)+)stcc(2)+c<:(3) 30 b DTP {3,16), DTT{16), BN${16)
60 COLOR={I,CNUM) : NEXT I: RET! 30 GOSUB *INS: GOSUB_ ADATAREAD3 ! GOSUB *DATASET3
70 *COLORUE:' SOR Iol TO 3¢ FOR dul 10 153 CCD{I,J)=CCD (I, a)+1 40 GOSUB *DATAOUTPUT3: RUN "CALC3.B
80 NEXT J: NEXT I: GOSUB *COLORSET: CLPLS~CLPLE+1: RETUR 1050 *DATAREAD3: OPEN *IPMT3.DAT® FOR INPUT AS §1
90 *COLORDN: FOR I=1 TO 3: FOR J=l TO 15: CCD{I,J)=CCD(I, J) -1 1060 FOR I=1 TO 16: INPUT 41, DTP(1,1): NEXT I: CLOSE #1: RETURN
3600 NEXT J: NEXT I: GOSUB *COLORSET: CLPLS-CLPLS—I. RETURN 1070 *DATAOUTPUT3: OPEN *IPMT3.DAT* FOR OUTPUT AS
10 *HEC2: COLOR 7: LOCATE 1,1: X=2: ¥=12: PRINT "HELP ¥ 1080 FOR M=1 TO 16: PRINT #1, DTP{1,M);: NEXT M: CLOSE #1: RETURN
20 LINE (X+1,Y+1)-{x+129,¥322),2, BF LINE (x,y)—(xﬂao y+23) 7 B 1090 *DATASET3: LOCATE 1,4: COLOR 5: PRINT T1§: LOCATE 1 FRINT 2§
30 LINE (x+131,¥)-(x+131,¥423),7,B 00 6: READ DTT(I): NEXT I
40 LINE (x+132,Y¥)-(X+134,¥+24), o BF 10 FOR 1- TO 16: RERD DTP(2,1)
50 LINE (X+2, Y+2)-(X+44 Y+21) 1 : PRESET (X+131,Y) 20 i P (3,
3660 PRESET {X,Y+24}: LINB (X+2 ¥+2 —-{X+44,Y+21),7, B RETU! 30 DATA 2 2 2 2 2 16 2, 16 2, 16 2 16 2 16 2 16,",'23“,'1(3:',"!-:1 .
3670 *HRCZ: COLOR 7: LOCATE 17,1: PRINT * NTINUE® : x=137 ¥=12 40 " “kmo:", “EmL i%, "R %, wdo: 1 WER 6
3680 LINE (x+1,Y+1)-{X+122,¥+22),2,BF: LINE (X,Y)-(X+123,Y+23),7,B 50 DATA 5,16,19 6 20 §, 20, 6,20 6, zo 6,20,%,20,5,6,7,8, 11 11,12 12
90 PRESET (X+124,Y): PRESET (X, ¥+24 60 DATA 13, 13 14, 14 is, 15 1
00 LINE (x+2,¥+2]-(x+37,¥+21),1 BE: LINE (X+2,Y+2)-(X+37,¥+21),7,8 70 MAX=16: D7C=1} DI LOR 7: FOR I=1 T
710 LINE (x+22,Y+4)-(X+25,v+14 %, B 80 Lccma DTT(I) DTP(3 1)- SRoNT PN (1) : LocaTE DTP(Z 1),DTP (3, 1}
720 LINE (X+16,¥+10)-(x+21,v+1af,%, 90 IF I=4 THEN ELSE PRINT DTP(1,1): GOTO 1210
730 LINE (X+1S,¥+5) - (x+15,¥+19) ¢ LinE (X+8, y+12)-(x+15 Y+5) 00 IF DTP(1,I)=1 THEN PRINT W$ ELSE PRINT H$
740 LINE (X+8, y+12)—(x+15 1+19)~ PAINT (x+, ¥412), 10 NEXT
375 LINE {2, 40)—-(2 0,3 ), 220 DDAT=DTP (1,DTC) : GOSUB *DISPNULL
3760 PRESET (2,395): PRESET (261 40) : RETURN 30 IF DTC=1 OR DTC=2 THEN GOSUB *DISPLH: GOTO 1290
40 IF DTC=4 THEN GOSDB *DISPEQ: GOTO 12
Program Name: DSET1.BAS] 1250 IF DTC=6 OR DTC=8 THEN GOSUB *DISPMS: GOTO 1290
000 "¢ SAVE “DSET1.BAS",A 1260 IF DIC=10 OR DTC=12 THEN GOSUB “DISPCS: GOTO 1290
10 CHAIN MERGE “DISP.BAS® 1270 IF DTC=13 THEN GOSUB *DISPMM: GOTO 1290
2 DIM DTP(3 50}, DTT(SO), PNS( 0) 1280 IF DTC=14 OR DTC=15 THEN GOSUB *DISPNM: GOTO 1290
3 NS: GOSUB *DATAREAD: cosug *DATASET1 1290 COLOR 2: LOCATE DTP(Z,DTC),DTP(3,DTC)
104 GOSUB ‘DATAOUTFUT)' RUN “CALC1,B; 1300 IF DTC=4 THEN ELSE PRINT DDAT: GOTO 1320
1050 *DATAREADL: OPEN IPMT1.DAT* FOR INPUT s 41 1310 1P DDaT:l THEN PRINT W$ ELSE PRINT H$
1060 FOR I=1 TO 10: INPUT #1, DTP(1,1): NEXT I} cx.oss #1: RETURN 1320 COLOR
7 ﬁmmour?um OPEN *IPMT1.DAT* FOR CUTPUT Al 1330 K$=. INKEYS‘ IF K§=** THEN 1330
8 PRINT #1, DTR(1,M);: CLOSE #1: RETURN 1340 IF ASC(K$)=1 THEN GOTO *HLP
9 !Dmnsm‘l. LOCATE 1,4: COLOR 5: PRIN E 1,8: PRINT T2§ 1350 IF ASC(K$)=13 OR Asc(xs)—zv THEN 1530
0 Locms 1 10: BRINT T3§: FOR I=1 1O 10 READ DTT{I): NEXT I 1360 IF ASC(K$)=32 THEN ELSE 1380
1 OR I=4 10 (FERD PNS(I): NEXT I: FOR I=1 5 10: READ DTP(2,I) 1370 IF DTC=4 THEN GOSUB ‘DATAGETZ GOTO 1220
30 NoxT 1: FuR 0_10: READ DTP (3,1) ¢ NEXT 1380 IF ASC(K$)<=57 AND ASC(K$)>=48 THEN sosus *DATAGET: GOTQ 1220
1130 DATA 2,2,2,2,2,16,2,16, 6,"",“Ea:®, “Ka: SR 1390 IF ASC(K$)=46 THEN GOSUB ADATAGET:.GOTO
140 DATA *VF:*,6,6,16,19,6,20,6,20,6,20,5,6,7, a 11 11 12 12 13 13 1400 IF ASC{K$)<=31 AND ASC(K$)>=28 THEN ELSE 1330
50 DTCMAX=10: DTC=1: DTCB=1: COL FOR I=1 1410 COLOR 7: LOCATE DTE (2,DTC),DTE (3,DTC)
60 LOCATE DTT(I),DTP(3,I): PRINT PNS(I). LOGATE DTP (2,1),DTB(3, 1) 1420 IF DTC=4 THEN ELSE PRINT DDAT: GOTO 1440
70 I I<4 THEN ELSE PRINT DTP(1,1): GOTO 1190 1430 IF DDAT=1 THEN PRINT W$ ELSE PRINT
80 IF DTP{1,1)=1 THEN PRINT W$ ELSE PRINT H$ 1440 IF ASC(K$)=30 AND DTC>=6 THEN DTC=DTC-2: GOTO 1500
90 NEXT I 1450 IF ASC(K$)=30' AND DIC<6 THEN DTC=DTC-1: GOTO 1500
1200 DDAT=DTP (1,DTC) : GOSUB *DISPNULL 1460 IF ASC(K$}=31 AND DTC>=5 THEN DTC=DTC+2: GOTO 1500
1210 1F DIC-] OR-DTC.2 THER GOSOB SDISPLH 1470 IF ASC{KS$)=31 AND DTC<5 THEN DTC<DTC+1: GOTO 1500
1220 IF DTC~4 THEN GOSUB ADISPEQ 1480 IF ASC(K$)=28 AND DTC>=5 THEN DTC=DTC+1
30 IP DTC=6 OR DTC=8 THEN GOSUB *DISPMS 1490 IF ASC(K$)=29 AND DTC>=6 THEN DTC=DTC-1
4 P DTC= THEN GOSUB *DIS] 1500 IF DTC<=0 THEN DTC=1§
50 COLOR 2: LOCATE DTP (2,DTC),DTP (3,DTC) 1510 IF DTC=>17 THEN DTC=1
60 IF DTC=4 THEN ELSE PRINT DDAT: GOTO 1280 1520 GOTO 1220
70 IF DDAT=1 THEN PRINT W$ ELSE PRINT H§ 1530 RETURN
1280 COLOR 7
1230 K$=INKEY$: IP K$=" THEN 1290 [Drogram Name : DSET4 BAS])
1390 IF ASC(K&)= GOTO *HLP 1 SAVE “DSET4 ‘A
1310 IF ASC(K$)=13 OR ASC (K$)=2’1 THEN 1490 1 CHAIN MERGE 'DISF Bas
1320 IF ASC{K$)=32 THEN ELSE 1 DIM DTP(J 50), DTT(SO), PNS(SO)
330 IF DTC~4 THEN GOSUB 'mmamz GOTO 120 GOSUB *INS: GOSUB ADATAREADA : GOSUB *DATASETY
340 IF ASC(K$)<=57 AND ASC(K$)>=48 THEN GOSUB ADATAGET: GOTO 1200 GOSUB immom'pun' RUN "CALC.BAS
350 IF ASC(K$)=46 THEN GOSUB *DATAGET: GOTO 1200 *DATAREAD4: OPEN "IPMT4.DAT* FOR INPUT AS 41
IF ASC{K$)<=31 AND ASC(X$)>=28 THEN ELSE 1280 FOR I=l TO 19: INPUT #1, DTP(1,I): NEXT I: CLOSE #1: RETURN
370 COLOR 7: LOCATE DTP (2,DTC),DTP (3,DTC) ‘DATAOVTPUTA' OPEN -xmﬂ DAT* FOR OUTPUT AS #
38 IF DTC=4 THEN ELSE PRINT DDAT: GOTO 1400 FOR M=1 TO 19: PRINT $1, DTP(l M);: NEXT M: CLOSE #l: RETURN
390 IF DDAT=1 THEN PRINT ws ELSE PRINT H$ ‘D}\TASET4 LOCATE 1 4: COLOR 5: PRINT Tl$: LOCATE 1, ’l PRINT 128
40 1=30 AN C>=§ THEN DTC=DTC-2: GOTO 1460 1 LOCATE 1,9: BRINT T3§: FOR I=1 TO 19: READ DTT(I):
141 AND D'rc<5 THEN DTC=DTC~1: GOTO 1 FOR T=4 TO 19: READ BN§(I]: NEXT x. FOR I=1 TO 19: READ DTP (2, 1)
142 AND DTC>=5 THEN DTC=DTC+2: GOTO 1460 1 NEXT I: FOR I=1 TO 19: READ DTP{3,I
1430 AND DTC<5 THEN DTC=DTC+i: GOTO 1460 113 2,2,2,16,2,16,2, 16 2 16 2, 16 2 15 2, 16 2,"*,“Ea:"
1440 AND DTC>=5 THEN DTC=DTC+1 14 . :"," 1:- 'Enp :'-, B’ ", K %y akn: s, "Kn:s
1450 AND DTC>=6 THEN DTC=DTC-1 DATA “R:",%d: Rn: i, 16,19 N 20 7,20, ’1 20
1460 =0 THEN DTC=10 DATA 7, ZO N 20 7,20, 'l 5, 5 6 7 10 10 11 11,12, 12 13 13, 14
IF DTC=>11 THEN DTC=1 pata 15,16, 16,1
Nso GOTO 1200 DTCMAX=13:"DTé=1: DTC COLOR 7: FOR I=1 T
1430 RETURN LOCATE DTT(I),DTP{3, z) : PRINT PN§{(I) : LOCATE DTP(Z 1),DTP (3, T)
1 IF I=4 THEN ELSE PRINT DTP(1,1): GOTO 1220
2rogram Name~ DSET2. BAS] 1 IF DTB (1, )=l THEN PRINT WS ELSE PRINT HS
DSET2.BAS" 1 NEXT I
CHAIN MERGE oD 18R, Bas®, DDAT=DTP {1,DTC) : GOSUB *DISPNULL
DIM DTP(3,50), DTT(SO), PNS(SO) 40 IF DTC=1 OR DTC=2 THEN GOSUB *DISPLH:; GOTO. 1300
GOSUB_*DATAREAD2: GOSUB *DATASET2 50 IF DTC=4 THEN GOSUR *DISPEQ: GOTO 1300
Gos0n -DATAOUTPU'rz RUN %CALC2.BAS® 60 IF DTC=6 OR DTC=8 OR DTC=10 THEN GOSUB *DISPMS: GOTO 1300
-nA‘N\READZ: OPEN "IPMT2.DAT* FOR INPUT AS #1 70 IF DTC=12 OR DTC=14 THEN GOSUB *DISPCS: GOTO 1300
FOR I=1 TO 13: INPUT #1, DTP(1,I): NEXT I: CLOSE #1: RETURN IF DTC=15 OR DTC~17 THEN GOSUB *DISPMM: GOTO 1300
'DATAOUTPUTZ OPEN »IPMTZ.DAT* FOR OUTPUT AS #1 IF DTC=16 OR DTC=18 THEN GOSUB *DISPNM: GOTO 1300
= 3: PRINT $1, DTP(1,M);: NEXT M: CLOSE #1: RETURN COLOR 2: LOCATE DTE (2,DTC),DTP (3, DTC)

I i b ey
CDURNABN I OODAANDE DN D

'DATASETZ LUCATE 1,4: COLOR 5: PRINT T1$: LOCATE 1,8; PRINT T2§

LOCATE 1,10: PRINT T3 -1 70 13: READ DTT(I): NEXT I

FOR I=4 TO READ PNS(I) 3 NEXT I: E‘OR l-l TO 13: READ DTP(2,I)
NEXT I: FOR !-l T0 13; READ DTP({3,I):

DATA 2,2, z 2,2, 16.2 16 2 15‘2 16 2,"' "Ea Ka:","Bi;"

"KLz
DATA *Em:®, *km:s &R} Vi %0,6,20,6
DATA 5,6,7,8,11,11, 1212151314
oTcuAx=13: 'pc=1: } cOLoR 7% 1-'03 (=1
VOGATE DTF (1)< DB (3, 1) - FRINT BN (1) 1 1OCATE DTP(Z 1,0T8(3,1) 1
IF =4 THEN ELSE PRINT DTP{1,I): GOTO 1200 R
IF 578 (1 1) =1 THEN PRINT we ELSE PAINT 4§ 1

616 15,19 s 20,6,20,6,

(430)

IF DTC=4 THEN ELSE PRINT DDAT‘ GO 1330
IE‘ DDI\T-I THEN PRINT W$ ELSE PRINT H$

Ks-mlu:ys IF xs--' THEN 1340
ASC (K$)=1 THEN GOTQ
IF hsc (K$)=13 R asC (K$)=27 THEN 1500
IF ASC(K§)=32 THEN ELSE 1390
IF DTC=4 THEN GOSUB *DATAGET2: GOTO 1230
IF ASC(KS$)<=57 AND ASC(K$)>=48 THEN GOSUB_*DATAGET: GOTO 1230
IF ASC(K§)=46 THEN GOSUB *DATAGET: GOTO 1230

IF ASC({KS)<=31 AND ASC(K$)>=28 THEN ELSE 1340
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1420 COLOR 7: LOCATE DTP (2,DTC),DTP (3, DTC)

IF DTC=4 THEN ELSE PRINT DDAT: GOTO 1450
IF DDAT=1 THEN PRINT WS ELSE PRINT H§

IF ASC(K$)=28 OR ASC(K$)=31 THEN DTC=DTC+l
IF ASC(K$)=29 OR ASC(K§)=30 THEN DTC=DTC-1
IF DTC<=0 THEN DTC=18

IF DTC=>20 THEN DTC=1

GOTO 1230

RETURN

[Program Name: DSETS.BAS]

1000 ¢ SAVE "DSET5.BAS",A

0 CHAIN MERGE *DISP.BAS®,102

DIM DTP (3, 50), DIT{50), PNS(SO) ES(20), Ks(zo) THICK(ZO)
GOSUB™ *INS: GOSUB_*DATAREADS:' GOSUB *DAT

GOSUB ﬂmnovrpu'rs RUN *CALC5.BAS™

RUN “CALC5.B.

*DATAREADS : OPEN *IPNTS.DAT® FOR INPUT AS #1

FOR I=1 TO 12: INPUT #1, DT (L, I): NEXT I

INPUT }1, ES,KS,THICKS,EIS, KIS THICKI, NSHELL
NOPIS=DTE (1, €) : MSNCOMSDTP (1, 5]
IF NOPIS> THEN NOPIS=9

IF MSNCOM=1 THEN 1140

FOR I=NOPIS-1 TO 1 ST

INPUT 41 E‘.S(U KS(U THXCK(I\' WEXT I
CLOSE #1: RE

*DATROUTEUTS : IF MSNCOM—!. THEN 1180

NOPIS=DTP(1,6): FOR I=1 TO NOPIS-1: ES{I)=DTP (1, [*3+12~2)
KS(1)=DTP (1 I‘3+12 1) THICK(I)=DTP (1, I*3+12): NEXT I: GOTO 1200
NSHELL=DTP {1, & DTP(1,13) : KS=DTPY1,14); THICKS=DT® (1,15)
EIS=DTP {1, 15)4 KIS=DTP{1 17): THICKI=DTE (1,18)

OPEN *IEMTS.DAT® FOR OUIEUT AS #1: FOR I=1'TO 12

PRINT #1, DTP(1,T);: NEXT I: PRINT #1, ES; kS THICKS; EIS;KIS;
BRINT #1, THICKI;NSHELL: IF MSNCOM=1 THEN 1250

FOR I~NOPIS-1 TO 1 STEP -1: PRINT #1, ES(I) KS (I}, THICK (I}
NEXT I

CLOSE n‘ RETURN
*DATASE! COLOR 5: LOCATE 1,4: PRINT T1$: LOCATE 1,7: PRINT T2§
LOCATE 1 97 PRINT "INTERIOR COMPONENTS: LOCATE 1,12: PRINT T3}
COLOR 7: FOR I=1 TO 12: READ DTT(I): NEXT I: FOR I=4 TO 12
READ PN§(I): NEXT I: FOR I=l :ro 12: READ DTP(2,1): NEXT I

FOR 1-1 TO 12: READ DTP(3,1): NEXT

DATA 2, 15 2, 2 2,2,2, 15,2,15 2,17 . ¢ 4NUMBER OF PHASES:
DATA Bl:", vk '619162220515
DATA518920556810l1131314141515
COM3§m*3-COMPONENT® ;' cOmME="HoL,

IF MSNCOM=1 THEN PNS(5)='NUMBER os‘ SHELLL

IF MSNCOM=1 THEN DTP (1, 6)=NSHELL ELSE DTP(l 6)=NOPIS
LOCATE 35,15: PRINT SPACES(15): LOCATE 35,15

0 IF MSNCOM-2 THEN PRINT NOPIS-1; "% 3 2 1

FOR I=16 TO 23: LOCATE 2,I; PRINT SPACE${(30) :NEXT I

FOR I=1 TO 12: LOCATE DTT(I),DTE(3, 1)- PRINT PN$ (I}: NEXT I
FOR I=1TO 12: LOCATE DTP (2, I),DTe (3
IF I-4 OR 1=5 THEN ELSE PRINT DTP(1, !)
1430 IF I=4 THEN ELSE GOTO 1450

IF DTP(1,4)=1 THEN PRINT W$ ELSE PRINT H$

1450 IF I=5 THEN ELSE GOTO 1470

IF DTP{1,5)=1 THEN PRINT COM3$ ELSE PRINT COMM$+SPACES (20)
NEXT 1

IF MSNCOM=1 THEN 1610

1490 FOR I=1 TO NOPIS-1: DTP(1,I*3+12-2)=ES(I):
DT (1, 1#3+12] =THICK (I) : DTP (2, 1A3+12-2)=5:
DTP {2, I*3+12)=26: DTP{(3, 1#3+12- -2)=15+I: DTP (3, iy
DTP(3 I*3+12)=15+1: PN$(I‘3+10)="E“+RIGHT$(STR$(I) 1)+
30  PN$(I*3+11)="K*+RIGHTS (STR$(I), 1)+

40 PN$ (1*3+12) =*d*+RIGHT$ (STR§ (1), 1)+ :%: LOCATE 2,DTP (3, I*3+10)
50 PRINT PN$(I#3+10}: LOCATE 11, DTP(3 I*3+11)' PRINT PNS(I*3+11)
60 LOCATE 23,DTP(3,1%3+12): PRINT PN§(I*3+

70 LOCATE DTP {2, 1*3+12-2),DTP (3, 143+12-2):

e

oo

So®anns

Wiy

GOTO 1470

DTP(l I*3+12-1
P(Z I‘3+12 1)
y=15+1

PRINT DTP (1, 1*3+12-2)

LOCATE DTE (2, 1#3+12-1) ,DTP {3, I#3+12-1) : PRINT DTP (1, 1*3+12-1)
LOCATE DTP (2, 1*3+12),DTP (3, 1%3+12) : BRINT DTB (1, 153+12) : NEXT I
NUM. DATA—NOPIS’3+9 GOTO 1740

1
N. OLOR 6: LOCATE 2,20
“INTERSHELL SPACE:®: COLOR 7% DTP(I 16)-E1
DTP(1,17)=KIS: DTP(},18)=THICKI: DTP(2 16)-5. DTP (2,17)=5
DTP(2,18)=! T P (3, 15)=21 DTIP(3,17)=2
PN§ (16)=*E BN (17)=*K:": PNS(18)='d"' FOR =13 70_18
LOCATE 2,DTP (3 !)' PRINT PN$(I): LOCATE DTP(Z,I) DTP {3, I}
BRINT DTP{1,1 XT 1; NUM,DATA=18: COLOR
RR=(DTP (1, 15)+DTP(1 lB))‘DTF(l 6)/1000+DTP(1 18)/1000
RINNER-DTP {1, 11) <R 17,10 PRINT * (Ri="
PRINT USING *#4.444%; RINNER,. PRINT *um)*:
DTC=1: DTCA=DTC
GOSUB _*DISPNULL
IF DTC>=3 OR DTC<=5 THEN ELSE 1810
17 IF DTC=4 AND DTCA=3 THEN 1790
17 IF DTC=S AND DTCA=6 THEN ELSE
17 cown 7 LOCATE DTP (2,DTCA), DTP(3 DTCA)
1800 GOTO
is T Broos amp DTCA=4 THEN 1830
18 IF DTC=6 AND DTCA=5 THEN ELSE 18!

COLOR 7

)
@

PRINT DTP{1,DTCA)

183 COLOR 4 LOCA’I‘E DTP {2,DTC) ,DTP (3, DTC) PRINT DT (1,DTC): COLOR 7
1840
1850 IF‘ DTC—4 AND DTCA=5 THEN 1890
1860 IF DTC=5 AND DTCA=4 THEN 1890
70 COLOR 7:LOCATE DTP({2,DTCA},DTP (3,DTCA) :PRINT DTP (1,DTC

OR ISPLE: GOTO 2010
IF DTC=4 THEN GOSUB ‘msm-:o aor0 2030
IF DTC=5 THEN GOSUB *DISP3M: GOTO 2010
IF DTC=8 OR DTC=10 THEN GOSUB *DISPMS: GOTO 2010
IF DTC=11 THEN GOSUB *DISPMM: GOTO 2010
IF MSNCOM=1 THEN ELSE 1370
IF DTC=14 OR DIC=17 THEN GOSUB ADISPMS: GOTO 2010
IF DTC=15 OR DIC=18 THEN GOSUB *DISPNM: GOTO 2010
DIC>12 THEN ELSE 2000
DTc-(nTc\S) *3=2 THEN GOSUB *DISPMS: GOTO 2010
IF DTC-{DTC\3) *3=0 THEN GOSUB *DISPNM: GOTO 2010
GOSUB_#DISENULL
IF DTCA=4 THEN ELSE
COLOR 7: LOCATE 2,8:

.
M

2040
IF DTP(1,4)=1 THEN PRINT W$ ELSE PRINT H$

0 GOTO 2060
0 IF DTC=4 THEN ELSE 2060 g
¢ COLOR 2: LOCATE 2, B' IF DTP(1,4)=1 THEN PRINT W$ ELSE PRINT H$
0 IF’ DTCA=5 THE‘.N ELSE 2100
LOR 7: LOCATE 2,10
IF‘ DTP(l 5)= 1 THEN PRINT COM3§+% * ELSE PRINT COMM$
LOR 7: GOTO
IF DTC=5 THEN ELSE 2130

OLOR 2: LOCATE 2,10
IF‘ DTP(1,5)=1 THEN PRINT COM3$+%
DDAT-DTP(I DTC)
K$=INKEY$
I

HEN 2140
IF ASC{K$)=1 THEN GOTO
IF ASC(KS}=13 OR ASC(KS)-Z'I e 2530
IF ASC(K$)=32 THEN ELSE
IF DIC=4 THEN GOSUB ‘DATAGETZ GOTO 1750
IF DTC=5 THEN GOSUB *DATAGETS: GOTO 1350
ASC (K$) <=57 AND ASC(K$)>=48 THEN ELSE 2270
GOSUB *DATAGET

* ELSE PRINT COMMS$

m
zn
324
1
.
e

m

30 IF DTC=7 AND MSNCOM=1 THEN NSHELL=DTP {1, 6)
40 IF DTC=7 AND MSNCOM=2 THEN NOPIS-DTP(I 3]
50 IF NCPIS>3 THEN NOPIS=9: DTP({1,6)=9
§0 IF DTC=7 THEN 1370 ELSE 1750
70 IF ASC{K$)<=31 AND ASC(K$)>=28 THEN ELSE 2140
80 DTCA=DTC:DDATA=DDAT
290 COLOR 7: LOCATE DTP(Z DTC) , DTP (3, DTCH
3 IF MSNCOM=2 THEN 2.
3 IF ASC(K$}=30 THEN E‘.LSE 2350
3 IF DTC=2 THEN DTC=DTC-2: GOTO 2470
3 IF DTC>7 AND DTC<13 o THEN DICS DIC-2: GOTO 2470
340 DTC=DTC-1: GOTO 2
IF ASC(K$)=31 THEN ELSE 2470
IF DTC=1 THEN DTC=DTC+2: GOTO 2470
IF DTC>6 AND DTC<12 THEN DTC=DTC+2: GOTO 2470
DTC=DTC+1: goro 2470
IF ASC(K$)=30 THEN ELSE 24
IF DTC=2 OR D C=8 OR DTC—9 oa DTC=10 THEN. DTC=DTC-1
IF DIC>12 THEN DTC=DTC-:
DTC=DTC
IF ASC(KS)—S] THEN ELSE
IF DICo) OR DIom] OR DTC28 OR DTC=9 THEN DTC=DTC+1
¥ DTC>12 THEN DTC=DTC+2
DTC=DTC4

4 ir AsC(K$)=28 THEN DTC=DTC+1

4 IF ASC(K$)=29 THEN DTC=DTC-1

4 IF DTC<=0 THEN DTC=NUM.DATA
IF DTC>NUM.DATA THEN DTC=1

2510 DTCB=DTCA

2520 GOTO 1750

2530 RETURN

Program Name: DSET6. BAS]

! SAVE “DSET6.BAS",

10 CHAIN MERGS. =DISP,BAs™ ,1020

20 DIM DTP (3, 50) DTT(SO),PNS(SD)

30 GOSUB *INS: UB *DATAREADG: GOSUB *DATASET6
g ‘DATAOUTPUTG RUN "CALC6 .BAS"

*DATAREADG: OPEN *IPMT6.DAT" FOR INPUT AS #1
60 FOR I=1 TO 21: INPUT #1, DTR(1,I): NEXT I: CLOSE $1: RETURN
1070 *DATAOUTPUTG: OPEN "IPMT6.DAT" FOR OUTPUT AS #i: FOR M=l TO 21
1090 PRINT #1,” DTP(1,M] NEXT M: CLOSB #1: RETURN

DATASET6: LOCATE 1,4: COLOR
10 LOCATE 1,11; PRINT T3$: FOR I= 1 TO 21: READ
FOR I=4 10 21: READ PN${I): NEXT I: FOR I=1 TO 21
NEXT I: FOR I=l 70 21: READ DTP(3,1): NEX'
DATAZ152216215215215215215215215215
DATA NER:*, "Ea Ex:
DATA
DATA
DATA

RINT T1$: LOCATE 1, a. PRINT T2§
DTT(I):
RE:AD DTP 2,0

EV K R"‘ "R
1692361961961961961961961961955699
12, 12 13 13 14 14,15 ,15 16 117, 17 19 18 19,

21
3
4
5
6l
3
90 DTCMAX=21: DTC=1: DICI ‘color'7: FOR 151 10 21
1200 LOCATE DTT(I),DTP({3,I): PRINT PN§(I): LOCATE DTP(2,T1),DTP{3,I)
1210 IF I=4 OR I=5 THEN ELSE PRINT DTB(1,1): GOTO 1230
% g IF DTP(I 1)=1 THEN PRINT W$ ELSE PRINT HS
NEX!
124 nm\'r DTP(l DTC) : GOSUB *DISPNULL
1250 TC=1 OR DTC=2 THEN GOSUB *DISPLH: GOTO 1320
126! 1? DTC~4 OR DTC=5 THEN GOSUB *DISPEQ: GOTO 1320
1270 IF DTC=7 OR DTC=9 THEN GOSUB *DISPMS: GOTO 1320
1280 IF DTC=11 THEN GOSUB *DISPMS: GOTO 1320
1290 IF DTC=13 OR DTC=15 THEN GOSUB *DISPCS: GOTO 1320
1300 IF DIC=16 OR DTC=18 THEN GOSUB *DISPMM: GOTO 1320
1310 IF DTC=17 OR DTC=19 THEN GOSUB *DISPNM
1320 COLOR 2: LOCATE DTP (2,DTC),DTP{3,DIC)
1330 IF DTC=4 OR DIC=5 THEN ELSE PRINT DDAT: GOTO 1350
1340 IF num‘—l THEN PRINT W§ ELSE PRINT H$
1350 COLOR
1360 Xs$= INKEYS IF K$=“" THEN 1360
1370 IF Asc(Ks)=1 THEN GOSUB *H]
1380 1IF asc 3 o C (K$) 27 THEN 1670
1390 IF ASC(KS) 2 THEN ELSE 1410
1400 IF DTC=4 OR DTC=5 THEN GOSUB *DATAGET2: GOTO 1240
1410 IF ASC(K$)<=57 AND ASC(K$)>=48 THEN GOSUB_*DATAGET: GOTO 1240
1420 IF ASC(K§)=46 THEN GOSUB *DATAGET: GOTO 1240
1430 IF ASC(K$)<=31 AND ASC(K$)>=28 THEN ELSE 1360
1440 DTCA=DTC
1450 COLOR 7: LOCATE DTP (2, DTC) DTP (3, DTC)
1460 IF DTC=4 OR DIC=5 THEN ELSE PRINT DDAT: GOTO 1480
1470 IF DDAT=1 THEN PRINT W$ ELSE PRINT H
1 IP ASC(K$)=30 AND DTC=3 THEN ELSE 1510
1 IF DTCB=4 THEN DTC= 0 1650
1 IF DICBS5 THEN DTOS2: GOTO 1650
1 IF ASC{K$)=30 AND DTC=4 THEN DTC=3: GOTO 1650
1 IF ASC{K$)=30 THEN DTC=DTC-2
1 IF ASC(K$)=31 AND DTC=1 THEN DTC=3: GOTO 1650
1 IF ASC(K$)=31 AND DTC=2 THEN DTC=3: GOTO 1650
1 IF ASC(K$ BND DTC=3 THEN ELSE 1580
1560 IF DTCB=1 THEN DTC=4: GOTO 1650
1570 IF DTCB=2 THEN DTC=5: GOTO 1650
1580 1P ASC(Ks)=31 THEN DIC-DIC+2
1 IF aS THEN DTC=DTC+1
1 16 Ase (K3) <28 THEN DIC-DTG-1
1 IF DTC<=-1 THEN DTC=20
1 IF DTC=0 THEN DTC=21
1 IF DTC=>23 THEN DTC=2
1640 IP DTC=22 THEN DTC=1
1650 DTCB=DTCA
1660 GOTO 1240
1670 RETURN
[’rogram Name: DSET7. BAS]
1 SAVE "DSET7.BAS",
1 CHAIN MonGD. ~OISE . BAs™ 11020
DIM DTP(3 50) , DTT (50 , PN$ (50)
GOSUB™ *INS: GOSUB_ *DATAREADT: cosus *DATASET?
Gosun *DATRAQUTPUT?: RUN “CALC?.B.
\DATAREAD? : OPEN IPMIT:DAT~ GOR INEUT AS +1
60 FOR I=1 TO 27: INPUT #1, DTR(1, ): (NEXT 13 CLOSE 11
1070 DTP (1,24)=DTP (1, 24)/1:1'?(1 20):
108 tnnmounuw OPE] 1 bATH FOR OOTEUT AS "
100 POR Mol 70 377 BAINT 01, DTP (1,M);: NEXT M: CLOSE #l: RETURN
1100 ‘DATASE’H' LOCATE 1,4: COLOR 5: PRINT T1$: LOCATE 1,7: PRINT 25
LOCATE 1,9: PRINT T3§: FOR I=l TO 27: READ DIT(I):' NEXT
FOR [=: 4 'ro 27; READ PN§(I): NEXT I: FOR I=1 TO 27: READ 019(2 1
NEXT TO 27: READ DTB(3,I): NEXT I
oa’rn21522162152152 5215215, ,152152)52152
DATA 15,2 R Ki%
60 DATA 'Knp:", v ', Vi ven o Emv
70 DATA *R:®,“ v "dv:" "Rn/R ., dn VFY:® ,6,19 ig,9
80 DATA 23,5 18,5, 15 6,19,5,18,5,18,6,19, 5,19,4 1’7 5,18,7,19,5,15,5
1190 DATA 5,6,8,8, 10 10 11 11 12,12, 13 13, 14 14, 15 15 16, 6 17 17 18
1200 DATA 18,19)19,20,20
1210 DTCMAX=27: DIC=1: DTCI COLOR 7: FOR I=1 TO 27
1220 LOCATE DTT{I},DTE(3, 1)- PRINT BNS (1) : LOGATE DTP(2,1),DTP (3, 1)
1230 LOCAIE DTE(2,1),DTP (3,1
1240 IF 1=4 OR I-5 THEN ELSE PRINT DTP(1,I}: GOTO 1260
1290 1Ir \OTEAL 1) =1 THEN PRINT W§ ELSE PRINT HS
7 DDAT=DTP(1 DTC) : GOSUB *DISPNULL
80 TC=1 OR DIC=2 THEN GOSUB ADISPLH: GOTO 1350
% Ir mc-q OR DTC=5 THEN GOSUB *DISPEQ: GOTO 1350
00 IF DTC=7 OR DTC=3 THEN GOSUB *DISPMS: GOTO 1350
310 IF DTC=11 OR DTC~13 THEN GOSUB 4DISPMS: GOTO 1350
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IF DTC=15 OR DTC=17 OR DTC=19 THEN GOSUB *DISPCS: GOTO 1350 2

2 NEXT I
30 IF DTC=20 OR DTC-22 THEN GOSUB *DISBMM: GOTO 1350 30 DDAT=DTP (1,DTC) : GOSUB *DISPNULI
40 IF DTC=21 OR DTC=23 OR DTC=25 THEN GOSUB *DISPNM: GOTO 1350 LOCATE DIT/5),DIP(3,5) : PRINT SPACE‘. (20!
50 COLOR 2: LOCATE DTP (2,DIC), n'n= {3,DTC) F DICal OR DTC=2 THEN GOSUB *DISPLH: so-ro 1310
IF DIC=4 OR DIC=5 THEN ELSE PRINT DDAT: GOTO 1380 m DTC~4 THEN GOSUB *DISPEQ2: GOTO 1310
1!‘ DD)\T-l THEN PRINT W§ ELSE PRINT H$ IF DIC=~5 THEN GOSUB *DISPNI: GOTO 1310
IF DTC~7 OR DTC=0 THEN GOSUB *DISEMS: GOTO 1310
xs-nmms. IF K§="" THEN 1390 IF DTC=10 OR DTC=11 THEN GOSUB ADISPMM: GOTO 1310
IF ASC(K$)=1 THEN GOTO *HLP IF DTC~12 THEN GOSUB *DISPMM: GOTO 1310
IF ASC(K$)=27 OR ASC(K$)~13 THEN 1670 IF DTP{1,4)=2 THEN GOTO 1330
IF ASC(X$)=32 THEN ELSE 1440 LOCATE DTT (5),DTP {3,5) : PRINT SPACES(20): GOTO 1350
IF DTC=4 OR DTC=5 THEN GOSUB *DATAGETZ: GOTO 1270 LOCATE DTT(5),DTP (3,5) : PRINT PN$(S
IF ASC{K$)<=57 AND ASC(K$)>=48 THEN GOSUB *DATAGET: GOTO 1270 LOCATE DTP(Z,B) DTP{3,5) : PRINT DTP(l 5)
pi ASC(KS)-dS THEN GOSUB *DATAGET: GOTO 1270 COLOR 2: LOCATE DTP {2,DTC),DTP {3,DTC)
IF ASC(KS$)<=31 AND ASC{K$)>=28 THEN ELSE 1390 IF DIC=4 THEN ELSE PRINT DDAT: GOTO 1380
DTCA=DTC: COLOR 7: LOCATE DTP (2,DTC),DTP (3,DTC) IF DDAT.l THEN PRINT D§ ELSE PRINT C
IF DTC=4 OR DTC=5 THEN ELSE PRINT DDAT: GOTO 1500 R 7
IF DDAT=1 THEN PRINT W$ ELSE PRINT H§ xs 1NKEY$~ P Ks-" THEN 1390
IF- ASC(K$)=30 AND DTC=3 THEN ELSE 1530 IF ASC (Ks)-l THEII
IF DTCB=4 THEN DTC=1: GOTO 1650 IF ASC{KS$)=13 (xs)-Z'l THEN 1620
IF DTCB=5 THEN DIC=2: GOTO 1650 1F ASC(K$)=32 TheN ELSE 1440
IF ASC(K$)=30 AND DTC=4 THEN DTC=3: GOTO 1650 IF DTC=4 THEN GOSUB *DATAGET2:.GOTO 1230
40 IF ASC(K$)=30 THEN DTC=DTC-2 IF ASC{K$)<=57 AND ASC(K3}>=48 THEN GOSUB *DATAGET: GOTO 1230
50 IF ASC(K$)=31 AND DTC=1 THEN DTC=3: GOTO 1650 IF ASC(K$)=46 THEN GOSUB *DATAGET: GOTO 1230
60 IF ASC(K$)=3]1 AND DTC=2 THEN DTC=3: GOTO 1650 60 IF ASC({K§)<=31 AND ASC(K$)>=28 THEN ELSE 1330
70 IF ASC(K$)=31 AND DTC=3 'nmu ELSE 1600 70 COLOR 7: LOCATE DTP(Z DTC) DTP (3,D1e)
If DTCB=1 THEN DTC=4: GOTO 1 1 xs‘ DTC=4 THEN ELSE PR. T: GOTO 1500
IF DTCB=2 THEN DTC=5: GOTO 1650 1 F DDAT=1 THEN PRINT ns ELSE PRINT C§
IF ASC(K$)=31 THEN DTC=DIC+2 1 !s‘ ASC(K$)=30 AND DTC>=7 THEN DTC=DTC-2: GOTO_ 1560
IF ASC(K$)=28 THEN DTC=DIC+l 1 IF ASC(K$)=30 AND DFC<7 THEN DTC=DTC-1: GOTO 1560
IF ASC(X$)=29 THEN DIC=DTC-1 1 IF ASC{KS)=31 AND DIC>=6 THEN DTC=DTC+2: GOTO 1560
IF DTC<=0 THEN DTC=27 1 IF ASC(K$)=31 AND DTC<6 THEN DTC=DTC+1: GOTO 1560
IF DTC=>28 THEN DIC=l 1540 IF ASC(K$)=28 AND DTC>=§ THEN DTC=DTC+1
DICB=DICA 1550 IF ASC(K$)=20 AND DTC>=7 THEN DTC=DTC-1
GOTO 1270 1560 IF DTC<=D THEN DTC=13
7 DTP(l 24)=DTP(1 24) *DTP {1, 20) X IF DTC=>14 THEN DTC-l
1680 RETUI IF DTC=5 AND DTP(l,4)=1 THEN ELSE Gm'o 1610
IF ASC(K$)=29 OR ASC(K3)=30 THEN D
[Program Name: DSETE BAS] . IF ASC{K$)=28 OR ASC{K$)=31 THEN DTC—-E
1000 ¢ SAVE “DSET8.BAS*,A 610 GOTO 1230
1010 CHAIN MERGE *DISP.BAS*,1020 620 RETURN
1020 DIM DTP{3, 50),DTT(50) ENS(SO) CCD(3,11),CC({11)
1 GOSUB *INS: GOSUB *DATAREADS: GOSUB *DATASETS [Program Name. DSETB.BAS)
1040 - GOSUB *DATAQUTPUTS: RUN “CALCS.B 10 SAVE “DSETB.BAS™, A
1050 *DATAREADS: cpsN “IEMT8,DAT* FOR mPu’r As §1 10 MERGE *DISP.BAS™, 102
1060 FOR I=1 TO 33: INPUT #1, DTP(1,I}: NEXT I. CLOSE #1: RETURN 10; D!M 019(3 50) DTT(SO) pus(so)
1 'DATAOUTFUTB OPEN *I1PMTE.DAT* FOR OUTPUT AS 41 1030 GOSUB AINS: GOSUB *DATAREADB: GOSUB *DATASETE .
1 FOR 1=1 TO 33: PRINT #1, DTP{1,I);: NEXT 1: GLOSE #1: RETURN 1040 GOSUB ﬂmmouw?u'm RUN "CALCB.BAS*
‘DATASETE' Locwm 1, 4 COLOR 5:'PRINT T1$: LOCATE 1,7: PRINT T2% *DATAOUTPUTB: OPEN *IPMTS.DAT® FOR OUTPUT AS #1
LOCATE 1,9: BRINT T3§: COLOR 7: DTP(1,28)=DTF (1,28} /OTR(1,24) FOR I=1 TO 16: PRINT #1, DTP(1,I};: NEXT I: CLOSE #1: RETURN
FOR I=1 TO 33: READ DIT(I): NEXT I: FOR I=4 TO 33: READ PN (I) *DATAREADB: OPEN "IPMTB.DAT* FOR INPUT AS #1
EXT I: FOR I=1 TO 33 READ DTP{2,1): NEXT I: FOR I=l TO 33 FOR I=1 TO 16: INPUT 43, DTP{1,1): NEXT I: CLOSE #1: RETURN
Rzm DTP{3,1): NE *DATASETB: LOCATE 1,4: COLOR 5: PRINT T1$: LOCATE 1,8: BRINT 12§
DATA 2,15,2,2,16, z 15 2,15, LOCATE 1,11: PRINT 'ras COLOR 7: FOR I=1 70 16: READ DTT()
pata 15,215,515 5,2 NEXT I: FOR I=d ’ro READ PNS(!) NEXT I: FOR I=1 T0 16
DATA "Ki" N READ DTP(2,I): I=1 TO 16: READ DTP{3,I): NEXT I
DATA “Km: ,"Kni my A 2,2, 2 2, 2 2 16 2 16 2 16 2, 15 2 16 2,"' 'INT STEPS" 'Ea:'
DATA *Rv:®,*dv:®, *Rn/ sdcistie ,-vr “E ATA “kate) nb1te) wkiyh, whmi v, bin: "WE:
DATA619169,235185188216195185186196196194 DATA16191362062062062062065678912121313
1 D}\TA 1'7 5,18,7,19,6,21, 9,5,5,6,8,8,10 10,11, 11 12 12 13 13 14 60 DATA 14,14,15,15,16, 16,1
1 ATA 14, 15,15 16,15,17 1 ,18,18 19,19,20,20,21,2 022, 3 70 DrTcMAX=16: pTC=1" DTCB 1: FOR I=1 TO 16
1320 DRCMAKaS3: D61} DICB1: 151 70 53: LoGATE DTT(I) DTP(3 3] IF I=5 AND DTP{l,4)=1 THEN GOTO 1200
1230 PRINT PN${I): NEXT I: FOR 1=1 TO 33: LOCATE DTP(Z 1), 07013, 1} LOCATE DTT{1),DTP(3,I): PRINT PN§(I)
F I=§ OR I=5 THEN ELSE PRINT DTP(l,I): GOTO
I DTP(1,1)=1 THEN PRINT W§ ELSE PRINT H$ OR 1=1 TO 16: LOCATE DIP{2,1),DTE(3,1): IF I=4 THEN ELSE 1240
XT 1 P n'n>(1 1)=1 THEN PRINT D$ ELSE BRINT C§
DDATnDT?(l DTC) : GOSUB *DISPNULL GOTO 12
IF DIC=1 OR DTC=2 THEN GOSUB *DISELH: GOTO 1370 40 IF I=5 mn DTP{1,4)=1 THEN GOTO 1260
1 IF DTC=4 OR DTC=5 THEN GOSUB *DISPEQ: GOTQ 1370 50 COLOR 7: LOCATE DTP(Z,I) DTP (3, I)< PRINT DTP(1,I): COLOR 7
1 IF DTC=7 OR DTC=% OR DTC<11 THEN GOSUB *DISPMS: GOTO 1370 60 NEXT I
1 IF DTC=13 OR DTC=15 THEN GOSUB *DISPMS: GOTO 1370 70 DDAT=DTP {1,DTC) : GOSUB *DISPNULL
1 IF DTC-17 OR DTC=19 OR DIC=21 THEN GOSUB *DISECS: GOTO 1370 280 LOCATE DTT{5),DTR(3,5): PRINT SPACES (20)
1 IF DTC=23 THEN GOSUB ‘DISPCS GOTO 1370 290 IF DIC=1 OR DCe2 THEN GOSUS *DISELH: GOTO 1370
1 IF DTC=24 OR DTC=26 THEN GOSUB *DISPMM: GOTO 1370 300 IF DTC=4 THEN GOSUB *DISPEQ2: GOTO 13 0
1. IF DTC=25 OR DTC=27 OR DTC=29 THEN GOSUB *DISPNM: GOTO 1370 310 IF DTC=5 THEN GOSUB ADISPNI: GOTO 137
1360 IF DTC~30 OR DTC=31 THEN GOSUB *DISENM 20 IF DTC=7 OR DTC=9 THEN GOSUB *DISEMS: coro 1370
1370 COLOR 2: LOCATE DTP (2,DTC),DTP {3,DTC) IF DTC=11 THEN GOSUB *DISPCS: GOTO
IF DTC=4 OR DTC=5 THEN ELSE PRINT DDAT: GOTO 1400 IF DTC=12 OR DTC=13 THEN GOSUB *DISPMM: GOTO 1370
IF DDAT=1 THEN PRINT W$ ELSE PRINT H$ 1 IE‘ DIC=14 THEN GOSUB *DISPMM: GOTO 1370
COLOR 7 . F DTC=<15 THEN GOSUB *DISPNM: GOTO 1370
K$=INKEY$: IF K$="" THEN 1410 s‘ DTP{1,4)=2 THEN GOTO 1390
IF ASC(K$)=1 THEN GOSUB *HLP LOCATE DTT(5),DTP(3,5) : PRINT sncss(zo). GOTO 1410
IF ASC{K$)=13 OR AS! (KS)-27 THEN 1700 LOCATE DTT (5);DTP (3,5) : PRINT EN$ (5
IF ASC(K$)=32 THEN ELSE 60 LOCATE DT? (2,5),DT213,5) : BRINT DTP(I,S)
IF DTC=4 OR DTC=5 THI Gosus *DATAGET2: GOTO 1270 COLOR 2: LOCATE DTP{2,DTC),DTP(3,DTC)
IF ASC(K$)<=57 AND Asc(Ks)>=4a THEN GOSUB ‘D}\TAGET GOTO, 1270 IF DTC=4 THEN ELSE PRINT DDAT: GOTO 1440
IF ASC(K$)=46 THEN GOSUB *DATAGET: GOTO 1270 Ir DDAT-1 THEN PRINT D§ ELSE PRINT C§
IF ASC(KS$)<=31 AND ASC(K$§)>~28 THEN ELSE 1410 40 COLOR 7
DTCA=DTC: cox.cm 7: LOCATE DTP{(2,DTC),DT® (3,DTC) 5 KS-INKBYS' IF K$="* THEN 1450
IF DTC=4 OR DTC=5 THEN ELSE PRINT DDAT: GOTO 1520 6 K$}=1 THEN GOTO *HLP
IF DDAT=1 THEN PRINT W§ ELSE PRINT H$ S0 I ASC(KS)-=13 OR ASC(K$)=27 THEN 1680
IF ASC{K$)=30 AND DTC=3 THEN ELSE 1550 IF RSC{K$)=32 THEN ELSE
IF DTCB=4 THEN DIC=1: GOTO 168! IF Drce3 Tnce G0s05 “DRTAGSTZ: GOTO
IF DICB-5 THEN DIGa2: GOTO 1680 IF ASC{K$)<=57 AND ASC{K$)>=48 THEN sosus *DATAGET: GOTO 1270
IF ASC{K$)=30 AND DTC=4 ’IHEN DTC=3: GOTO 1680 IF ASC{K$)=46 THEN GOSUB *DATAGET: GOTO 1270
80 IP ASC(K§}=30 THEN DTC=D’ IF ASC({K$)<=31 AND ASC{K$)>=28 THEN ELSE 1450
70 IF ASC(K$)=31 THEN ELSE 1640 COLOR 7: LOCATE DTP (2,DTC),DTP (3,DTC)
80 IF DTC=1 THEN DTC=3: GOTO 1680 : 10 IF DTC~4 THEN ELSE PRINT DDAT: GOTO 1560
1590 IF DTC=2 THEN DIC=3: GOTO 1680 50 IF DOAT=1 THEN PRINT D$ ELSE PRINT C
600 1IF DTC=3 THEN ELSE 1630 IP ASC{K$)=30 AND DTC>=7 THEN DTC=DTC-2:
€10 IF DICB=1 THEN DTC=4: GOTO 1680 IF ASC(K$)=30 AND DTC<7 THEN DTC=DTC-1
620 1IF DTCB=2 THEN DTC=5: GOTO 1680 IF ASC(K$) =31 AND DTC>=6 THEN DTC=DTC+:
630 DTC=DTC+2 IF ASC(K$)=31 AND DTC<6 THEN DTC=DTC+l:
3 IF ASC(K§)=28 THEN DTC=DTC+l IF ASC({K$)=28 AND DTC>=§ THEN DTC~DTC+l
[3 1P ASC(K$]=29 THEN DTC=DTC-1 - IF ASC{K$)=29 AND DTC>=7 THEN DTC=DTC-1
6 IP DTC<=0 THEN DTC=33 IF DTC<=0 THEN DIC=16
6§ IF DTC=>34 THEN DTC=1 1 IF DTC=>17 THEN DTC=1
680 DTCB=DTCA 1 IF DTCw~5 AND DTP(1,4)=1 THEN ELSE GOTO 1670
630 GOTO 1270 1 IF ASC(K§)=20 OR ASC(K§)~30 THEN DT
700 DT (1,28)=DTP {1,28) *DTP {1, 24) : RETURN % Ir & Asc(Ks)=zs OR ASC(K$)=31 THEN m'c=6
GOTX
[Program Name: DSETA.BAS] 1 N-:TURN
1000 ¢ snvs *DSETA.BAS®, A
101 MERGE "DISP.BAS" £ 1020 Program Name: DSETC.BAS]
102! DIM DTP(3 50), DTT(SO) PN$(50) 000 "' SAVE “DSETC.BAS",A
1030 GOSUB AINS: GOSUB *DATAREADA: GOSUB ADATASETA 010 CHAIN MERGE *DISP.BAS
1040 GOSUB *DATAOUTPUTA: RUN “CALCA.BAS® 020 DIM DTP(3, 50),DTT(50) PN$(50)
050 *DATROUTPUTA: OPEN "IPMTA.DAT* FOR OUTPUT AS #1 030 GOSUB *INS: GOSUB *DATAREADC: GOSUB *DATASETC
60 FOR I=1 TO 13: PRINT #1, DT®(},1);: NEXT I: CLOSE #1: RETURN GOSUB ‘DATAOUTPUTC RUN “CALCC.BAS®
70 *DATAREADA: OPEN "IPMTA.DAT® FOR INPUT AS §1 *DATAOUTPUTC: OPEN ™IEPMTC.DAT® FoR OUTPUT as f
80 FOR I=1 TO 13: INPUT #1, DTP(1,1): NEXT I: CLOSE n~ RETURR P(1,1); I; CLOSE #1: RETURN
30 *DATASETA: LOCATE 1,4: COLOR 5: PRINT T1§: LOCATE 1,8: PRINT T2§ n
0 Locmz ) 11 PRINT T3§: FOR I=1 TO 13: READ DT'NI NE: P (1,1 I: CLOSE #1:
1 : READ PN§(I): NEXT I: FOR I=1 TO 13: READ DTP({2,I} *DATASETC: LOCATE 1,4: COLOR 5: mum' T1$ LOCATE 1,8: PRINT 2%
2 NBXT x: FOR I=1 70 13: READ DTP(3,I): NEXT I: COLOR 7 Locare 1 12 PRINT Tas ROLoR 7: FOR Iwl TO 24: READ DTT(I)
30 DATA 2,2,2,2,2,2,16,2,16,2,16,2,16, "%, *INT s’rE?s- EXT 1: -4 TO 2 AD PN${I): NEXT I: FOR I=1 TO 24
40 DATA “Ea:®,"Ka:®,*Bi:", *Ki:*, " 6,6,16,19,13 READ DTP(3,1): NEXT I *
5 m\uszoszoszoszo 5 607.6,9,13, 12, 13, 13 14 14,15,15 2 6,2
60 DTCMAX=13 L hen 1o 16737 Lotant ofT(1),bTP (3, 1)
70 PRINT PNS(!)' Locmz DTP(Z 1),DTR(3,1): IF I=4 THEN ELSE 1200 K VP ., =Ey:e
8 15‘ DTF(l I)=1 THEN PRINT D§ ELSE PRINT C§ DATA °Ki =dv 16,9,9, 26 6 20,6, 20 6 20 6,20
119 DATAGZD662052062065679101013131414151516
1200 59733 AND DTE (1,4)=1 THEN GOTO 80 DATA 16,17,17,18,18,15, 20,20,21,21,2%
1210 LOCATE DTP{2,1),DTR(3,1): PRINT DTP(l b3} 90 DICMAX=24: DTC=1% DTCB-l FOR Il TO 24
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IF I=6 AND DTP(1,5)=2 THEN 1220
agg%’l‘l;‘ DTT(I},DTP{3,I): PRINT PN$(I)

FOR I=1 TO 24: LOCATE DTP(2,I),DTP(3,I): IF I=4 THEN ELSE 1260

1F DTP(1, I)-l THEN PRINT W$ ELSE PRINT H$

IF I=5 THEN ELSE 1290
1F DTP(161)-1 THEN PRINT D$ ELSE PRINT C:

IF I=6 AND DTP(1,5)=1 THEN PRINT SPACES$ (
EXEI“T DTP(1,1)

DDAT=DTP (1,DTC) : GOSUB *DISPNULL
LOCATE DTT(G) DTP(3 6) : PRINT SPACE${15)
=1 O] THEN GOSUB *DISPLH: GO'
IE‘ DTC=4 THEN GOSUB *DISPEQ: GOTO 1430
IF DTC=5 THEN GOSUB *DISPEQ2: GOTO 1430
IF DTC=6 THEN GOSUB *DISPNI: GOTO 1430
IF DIC=8 OR DTC=10 OR DTC=21 THEN GOSUB
IF DTC=12 OR DTC=19 THEN GOSUB *DISPC:
1r DTC=14 THEN GOSUB *DISPMM
IF DTC-15 OR DTC=22 THEN GOSUB *DISPMM
DTC=16 OR DTC=23 THEN

E}

PRINT SPACE$ (15

PR!NT BNS (6) : LOCATE DTP(Z 6) DTP (3, 6)
COLOR 2: LOCATE DTP (2,DTC) ,DTE (3, DIE) 1

IF DDAT=1 THEN PRINT #§ ELSE PRINT HS

o 1
® T DrGas THEN ELSE 1520
IF DDAT=1 THEN PRINT D§ ELSE PRINT C$
GOTO
PRINT DDAT
COLOR 7
KS-XNKEYS' IF K$="* THEN 1540
 ASC(K$)=1 THEN GOTO *HLP
m ASC(K$)=13 OR ASC(K$}=27 THEN 1880
IF ASC (Ks)=32 THEN ELSE 1590
IF DTC=4 OR DTC=5 THEN GOSUB *DATAGETZ2:

IF ASC (KS)(—S'I AND ASC(K$)>=48 THEN GOSUB *DATAGET: GOTC 1320

IP ASC(K$)=46 THEN GOSUB *DATAGET: GOTO

IF ASC(K$)<=31 AND ASC{K$§)>=28 THEN ELSE
COLOR 7: LOCATE DTP (2,DTC),DTE(3,DTC}

IF DTC=4 THEN ELSE 1660

IF Dmlx:r=1 THEN PRINT W$ BLSE PRINT H§

goo
TC=5 THEN ELSE
IF DOATS1 THEN PRINT Ds ELSE PRINT C§
GOTO 1700
BRINT DDAT
ASC{KR$)=30 THEN ELSE 1730

e
EE]

IF DTC<6 OR DTC=18 THEN DTC=DTC-1: GOTO
IF ASC{K§)=31 THEN ELSE 1770
IF DTC=16 THEN DTC=DTC+1: GOTO 1810

Dielectric Modeling of Biological Cells

$
10) : GOTO 1310

TO 1430

ADISPMS: GOTO 1430
1430

GOTO
GOTO 1430
GOTO 1430

GOSUB *DISBNM
Locmr. DTT(G)iDTP(J 6) : 156‘ DTP {1,5)=2 THEN GOTO 1450
14

nm'r DTE (1,

€)
F DTC=4 THEN ELSE 1490

GOTO 1320

321
1540

DTC>=6 AND DTC<>18 THEN DTC=DTC-2: GOTO 1810

1810

IF DTC>=5 AND DTC<>17 THEN DIC=DTC+2: GOTO 1810
IF DTC<5 OR DTC=17 THEN DTC=DTC+l: GOTO 1810

IF ASC(X$)=28 THEN ELSE 1790

¥ C=DTC+1 .
IF ASC(K$)=29 THEN ELSE 1810
IF DTC>=6 THEN DTC=DTC-1

IF DTC<=0 THEN DTC=24

IF DTC=>25 THEN DTC=l

IF DTC=6 AND DTP (1, 5)=1 THEN ELSE 1870
IF ASC(K$)=28 THEN DTC:

N

Ascum-so THEN DTC=8
GO T 1320
RETURN

n:

Program Name: DSETD.BAS]

' SAVE 'DSETD BAS',

*DISP

DIM DTP(J 50) DTT(SO) PNS
GOSUB ‘INS. GOSUB DAY,
GOSUB *DATAQUTPUTD: RUN ¥CALCD.

ARERDD GOSUB *DATASETD

BAS®
*DATAOUTPUTD: OPEN “IPMTD,.DAT" FOR OUTPUT AS #1
FOR I=1 TO 19: PRINT #1, DTP{l,I};: NEXT I: CLOSE #1: RETURN

‘DATAREADD OPEN ™“IPMTD,DAT™ FOR INPUT AS
FOR I=1 TO 19; INPUT #1, DTP(1,1): NEXT

*DATASETD: LOCATE 1,4: COLOR 5: PRINT T1$: LOCATE 1,8: PRINT T2§
= DTT

Fate
o

NT. STEPS:
20,6,20, 6 s,zo 13,5,6,7,8,1
ATA 16, 16,1 .17, 18

D.
DTC=1: DTCB=1 DTCMAX=19
FOR I=1 TO DTCMAX :LOCATE DTT(I),DTP(3,I

IF I=19 AND DTP({(l, 4) 1 THEN ELSE PRINT PN§

NEXT I: FOR I=l TO DICMAX: LOCATE DITE (2,
IF I=4 THEN ELSE 1250

IF DTP(1,I)=1 THEN PRINT D§ ELSE PRINT C:
GOTO 126

IF I=19 AND DTE(1,4)=1 THEN ELSE PRINT D
NEXT I

DDAT=DTP (1,DTC) : GOSUB *DISPNULL
Locmz: DTT/(19),DTP (3,19) : PRINT SPACES (
F DTC=1 OR DTC=2 THEN GOSUB *DISPLH: GO
IF Dr6es THEN GOSUB *DISPEQ2: GOTO 1360
IF DIC~19 THEN GOSUB *DISENI: GOTO 1360

I: CLOSE #1: RETURN

b
,6,16,19,6,20,6,50,6,20, 6
1,12,12,13,13,14,14,15,1s

)

(1)
1),DTP{3,I)
$
TP (1, I)

20)

TO 1360

IF DTC=6 OR DTC=8 THEN GOSUB *DISPMS: GOTO 1360

IF DTC=1¢ OR DTC=12 THEN GOSUB *DISPCS:
IF DTC=13 OR DTC=14 OR DTC=16 THEN GOSUB
IF DTC=17 THEN GOSUB ‘DISPNM: GOTO 1360
DTF (1, 4) = 1390

LOCATE DTT(lg) DTP (3 19) PRINT SPACES$ (2
GoTo 1410

LOCATE DTT(19),DTP(3,19): PRINT PN$(19)
LOCATE DTP(Z 19) DTP (3 19) : PRINT DTP(I

IF DTC=4 THEN ELSE PRINT DI 1440
IF DDAT=1 THEN PRINT D$ ELSE PRINT =]
COLOR 7
KS-INKEYS. IF K$="" THEN 1450

C (K$)}=1 THEN GOTO *HLE
I ASC(KS)-IS OR ASC(XS)'Z7 THEN 1680
ASC{K§)=32 THEN ELSE 150
IF DTC=4 THEN GOSUB ’\DATAGETZ GOTO 1270

o
5]

F
o=t

IF ASC(K$)<=57 AND ASC{(K$)>=48 THEN GOSUB *DATAGET: GOTO 1270

GOTO 1360
*DISPMM: GOTO 1360

0)

19)

IF ASC(K$)=46 THEN GOSUB *DATAGET: GOTO 127¢

]

ASC (K$) <=31 AND ASC(K$)>=28 THEN ELSE
COLOR 7: LOCATE DTP(2,DIC),DTP (3 m'c)
DTC~4 THEN ELSE PRINT DDAT: 560
¥ DDM‘-I THEN PRINT D§ ELSE FRINT cs
=30 AND DTC>w6 THEN DTC=DTC-2:

1 o BND DTC<§ THEN DTC=DTC- i

ASC(K§ AND DTC>=5 THEN DTC=DTC+:
I ASC(K$)=31 AND DTC<5 THEN DTc-DTc+1.
IF ASC (xs)-ze AND DTC>=5 THEN DTC=DTC+
IF ASC(K$)=29 AND DTC>=6 THEN DTC=DTIC- 1
IF DTC<=0 THEN DTC=DTCMAX

=
Ll

555

1450

GOTO 1620
GOTO 1620

GOTO 16!
"60TO 1620

[Pr

30 IF DIC=>DTCMAX+l THEN DTC=1
40 IF DTC=13 AND DTP(l,4)=1 THEN ELSE GOTO 1670
50 IF ASC(K$)=29 OR ASC (K$}=30 THEN DTC-18
6 IF ASC{K$)=28 OR ASC(K$}=31 THEN DTC=1
70, GOTO 1270
80 RETURN
>rog1:am Name: DSETE.BAS]
0 SAVE "DSETE.BAS® A
10 CHAIN MERGE "DISP,B
21 DIH DTP(J 50) DTT(SO) PNS(SO)
3 INS: GOSUB *DATAREADE: GOSUB *DATASETE
4 GOSUB -DMAouTPuTE RUN *CALCE.B.
5 ‘DATAREADE OPEN 'meE DAT® FOR INPUT AS #1
60 FOR I=: T 41, DIP(1,I): NEXT I: FOR I=1 TO DTP(1,4)
70 INPUT 01, Dz(n FC(I) s(n NEXT 1: CLOSE 41: RETURN
*DATAOUTPUTE: OPE E.DAT* FOR OUTPUT AS #1
FOR I=1 TO 6: PRINT 01, DTP(1,1);: NEXT I: FOR I=1 T0 DTP(1,4)
PRINT 41, DE(I);FC(I);B{I): NEXT I: CLOSE #1: RETURN
*DATASETE: LOCATE 1,4: COLOR 5: PRINT T1§; LOCATE 1,9: PRINT T3§
LOCATE 3,14: PRINT ¥ : COLOR 7: FOR I=1 TO DET(I)=2: NEXT I
FoR 1=4 0 9: llu:m l;NS(I) : NEXT I: FOR Isl 'ro 9: RERD DTP(2,1I)
FOR
DA’I‘A “n:* : . 65,1655514 14,14
DAta 516, b, 10 11,12,15, 16,1
FOR 1=1 T0' 3:"LOCATE DTT(1), DTP(J I}: PRINT PN§(I}: NEXT 1
DTC=1: IGRD=1
DTA({1)=DE {IGRU~1) : DTA(2)=FC(IGRU-1) : DTA(3)-B(IGR|7-1)
DYIB(1)=DE(IGRU) : DTB(2)=FC({IGRU): DTB(3}=8(IG]
DTC {1)=DE { IGRU+1) : DTC (2) =FC(IGRU+1) : DTC(3)=B(IGRU+1)
IF DTC=1 OR DTC=2 THEN GOSUB *DISPLH: GOTC
230 IF DTC=8 THEN GOSUB *DISPMH: GOTO 1260
IF DTC=6 THEN GOSUB *DISPMS: GOTO 1260
cosus {DISENULL
=1 TO 6: IF I=DTC_THEN COLOR 2 ELSE COLOR 7
LOCATE DTo {2,1),DTR(3, 1) : PRINT DTP(1,1)% NEXT I: COLOR 7
P DTC<>1 D DFc< THEN 1390
LOCATE 7,14: ERINT smc&:s(ze) COLOR 5: LOCATE 14,14
PRINT IGRU: FOR I=7 70 9: I=DTC THEN COLOR 2 BLSE cOLOR 7
10 LOCATE DTP (2,1)= 7 DTP(B x). PRINT SPACES (23
20 LOCATE DTP (2, 1) DTP(B I). PRINT DTB(I-6) : COLOR 7: NEXT I
30 IF IoRU>1 THEN ELS
40 COLOR 5: LOCATE 7, 14 PRINT IGRU~1: COLOR 7: FOR I=7 TO 9
50 LOCATE DIP{2,1)=7,DTP(3,1): PRINT DTA(I-6): NEXT 1
60 IF IGRU+1<=DTP(1,4) THEN ELSE 1390
70 COLOR S: LOCATE 21,14: PRINT IGRU+1: COLOR 7 FOR 1=7 TO 9
80 LOCATE DTP(Z I)+7 DTP(3 x) PRINT DTC({I-6): NEXT I
90 K$=INKEYS: =45 THER
00 1IF ASC(K$)=1 " BN GosB 'H
10 IF ASC(K$}=13 OR ASC(K$)=27 THEN 1590
20 IF ASC{K$)<=37 AND ASC(K$)>=48 THEN GOSUB *DATAGET: GOTO 1570
30 IF ASC(K$)=46 OR ASC(K$)=32 THEN GOSUB *DATAGET: GOTO 1570
40 IF DTC<7 THEN ELSE 1490
50 IF ASC(K$)}=31 THEN DTC=DTC+1
60 IF ASC(K$)=30 THEN DTC=DTC-1
70 IF DTC<} THEN DTC=9
80 GOTO 1570
F ASC(K$)=28 THEN IGRU=IGRU+1
IF ASC(K$}=29 THEN IGRU=IGRU-1
IF ASC(K$}=30 THEN DTC=DTC-1
IF ASC(K$}=31 THEN DTC=DTC+1
IF IGRU=>DTP(1,4) THEN IGRU=DTP(1,4)
IF IGRU<=1 THEN 1GRU=1
IF DTC>9 THEN DTC=1
GOTO 15
DE (IGRU)=DTB (1) : FC(IGRU)=DTB(2): B(IGRU)=DTB(3)
80  GOTO 1190
90 RETURN

rogram Name: DISP.BAS]

10000" *SAVE "DISP.BASY,A
10010 AINS

PN$§ (1) :
GBR LIAZ DAT* FOR INEUT AS
INPUT 41, NPP,CLPLS: CLOSE 01

PNS§ (2) ="MAX: "
PN§ (3)='POINTS/DECADE -

H$=¥HANAI ®:
‘DATAGET DAT§=K$: COLOR 4: LOCATE DTP(Z DTC) +1, DTP (3, DTC)
PR *: LOCATE DTE (2, DIC) +1,DTP (3, mc): PRINT DAT$
LOCATE DTP (2, DTC) +2, DTP {3,DT¢) : LINE INPUT .,
DATS=DAT§+ADS: IF NPP=13 AND DTC>6 THEN ELSE Goﬂ‘o 10170
DTB (DTC-6) VAL (DAT$)

IF DTP(1,4)>10 THEN DTP(1,4}=10: goro 10150

IF DTP (1,4)<1 THEN DTR(1,4)=1: GOTO 10

D'rc-D'rc+1- IF DTC=10 THEN DTC~1:GOTO 10150

DTP(I DTC}=VAL (DAT$) : COLOR 6: LOCATE DTP(2,DTC)+1, DTP(B DTC)
PRINT DATS COLOR 7: DIC=DTC+l: IF DTC=DTCHAX+1 THEN

'DATAGETZ COLOR 6: IF DDAT=1 THEN ELSE 10250
LOCATE DTP (2 DIC) (DTP (3, DTC)
IF Nep= 10 THER PRINT C$: GOTO 10300
PRINT Hs GOTO 10300
IF DDAT=2 THEN ELSE 10300
LOCATE DTP {2, DIC) , DT (3, DTC)
IF NPP=8 OR NPP=10 THEN PRINT D$: GOTO 10300
PRINT W§
IF DDAT=1 THEN 10320
DTP{1,DIC)=1: GOTO 10330
DTP(l DTC) =2
7: IF DTC=DTCMAX+l THEN DTC=1

‘DRTAGET5 COLOR 6
IF DDAT=1 TREN LOCATE 2,10: PRINT “MULTI-COMPONENT"

(433)

70 IF DDAT=2 THEN Locm‘s 2 10 PRINT "3-COMPONENT  *
80 IF DDAT=1 THEN ELSE
90 DTR(1,DIC)=2; HSNCOM=2 ES—DTP(I 13) KS=DTP {1, 14)
00 THICKS=DTR(1,15): EIS=DTP(1,16): K (1,17
THICKI=DTP (1,18): NUM. Dmn=nons'3+9 GOTO 10450
DTP {1,DTC)=1: MSNCOMw=1: FOR I=l TO NOPIS-1
ES (I)=DTE {1, 1*3+12-2) KS(I)-DTP(! 1'3+12 -1)
THICK(I)=DTP(1 I*3+12): M \TA=12
4 COLOR 7: DTC=DIC+1: IF D’rc-uuu DAT g DTC=1
4 RETURN
*DISPLH: LOCATE 52,2: PRINT *(Log F/Hz)*: RETURN
80 *DISPEQ: LOCATE 40 2 PRINT W$;SBS;H$: RETURN
90 *DISPEQ2: LOCATE NT D$;SBS; cs RETURN
00 *DISPMH: LOCATE 54 53 PRINT *{MHz) *: RETUR
10 *DISPMULL: LOCATE 55 1: Ekw'r SPACE‘.S(AS) LOCRTE 35,2
20 PRINT SPACES (45): COLOR 4: RE
30 *DISPMS: LOCATE 53,2: PRINT
40 *DISPCS: LOCATE 53,2: PRINT
50 *DISPMM: LOCATE 54,2: PRINT
60 *DISPNM: Lccm-r: 54,2: PRINT
70 *DISP3M: E 40,2: PRINT "3
80 *DISPRAD: LOCATE 52,1: PRINT "RADIUS (um)'
90 PRINT “RADIUS";SB$;*DIAMETER®: LOCATE 2,IL: PRINT “R:": RETURR
0 PRAD2 1 LocaTE 52 1: PRINT “RADIUS(umj™: LOGATE 2,IL
2 PRAD] OCATE 39 1: PRINT “RADIUS OF NUCLEUS (% of Cell =;
31 PRINT 'Radius)" Loc NT “Rn:*
40 *DISPDIA: LOCATE 51, D
50 PRINT "RADIUS®;SBS;"DIAMETER®: LOCATE 2, I TURN
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1320 EI=QEI: KI~QKI: RADIU:
1330 VFs=( (RADIUS-THICK‘IO"-B) /RADIUS) 2

A. IriMaJirt, T. Suzaki, K. AsaMl and T. HANAI

*DISPVFR: LOCATE 45,1: PRINT "RELATIVE VP (Total VFr = 1) *

LOCATE 39,2: PRINT I2BSOLUTER;SBS; *RELATIVE®

LOCATE 2, IL: PRINT "VFr:*: RETURI

*DISPVFA: LOCATE 45,1: BRINT "AESDLUTE VE‘ ('rotal VFa = VF}*"

LOCATE 39,2: PRINT 'ABSOLUTE"SBS"RE:

LOCATE 2,1L: PRINT *VFa:®:

‘DISPNI: Locate 35,2: FRINT "Numher of steps for Numerical *;
NT *Integration.

‘HEJR LOCATE 1,1: PRINT "HELE MAIN MENU*: LOCATE 23,1

750 PRINT 'connwa-~ JSETURN

760 *HLP: NPP=0: OPEI .DAT* FOR OUTPUT As 01

7 PRINT Ol, NPP CLPLS cl.osx-: #1: RUN “Iaz

*ALL: LOCATE Loa 7 ERINT DTB (DTE‘)' LOCATE 6,DTE

COLOR 4 ERINT "ALL: »5C0

K$=INKEYS$: IF K§=%* ThEN T

IF ASC(K$)>=48 AND Asc(ks)<=57 THEN 10830

IF ASC(K$)=46 THEN ELSE 10500

LOCATE 10,DTE: PRINT K$:LOCATE 11, DTE

RALL=VAL (K$+RALLAS) : LOCATE 5 DTE: PR

LOCATE 6,DTE: PRINT * *: RETURN

INPUT “*/RALLAS

Do

rogram Name' CALC1.BAS]
! SAVE “CALC1.Bi

AS®, A
CHAIN MERGE *"CALC. BAS" 1020
PN$=*CALCI™
*DATA.GET: OPEN “IPMT1,DAT" FOR INPUT AS.}1
INPUT #1, QMIN,QMAX,QPD,QOUTER,QEA,QKA,QEI,QKI,QR,QVF: CLOSE #1
GOSUB ‘E‘PCAL RETURN
*CALC: GOSUB *PARAM.1:
P=F (M)

: GOSUB *XDS1: FOR M=1 TO TNFP+2
IF QVF=0 THEN ELSE 1300
EA: K(M)=KA: GOTO 1330

*DATA.GET: OPEN "IPMT2,DAT* FOR INPUT AS 41

INPUT 41, QMIN,QMAX, QPD, QOUTER, QEA, QKA QET, OKT, QEM, QK
mweur . oR,0b, v

ACALC: GO! ARAM. 21 FOR M=1 TO TNFP+2: F=F (M)
BISE]: PIocKIsGIE: p3mBS: BA- REAC/ES P 1mVEST GOSUB TWAGNER
Pl=P5: P2=P6: P3=EA: F4=-KA'C/F BT=VE

#1: Gosus
*XDS1;

AFBCAL: RETURN

SCSUB

0 P2=~KI*C/F: P3=EA: P4=-KA*C/F
1 ON WORH GOSUB *WAGNER, *HANAL
2 i K{M)=-P6/C*F

3, XD52 NEXT M: GOSUB *XEHKL: RETURN
4 RH=QOUTER: EA=QEA: KA=QKA
50 EI=QEI: K1==QKI. VF=QVF: RETURN
Program Nane: CALCZ BAS]

00 "/ SAVE “CALC2.BAS*

10 CHAIN HERGE: "cm..c BAS" 1020

% PN$="CALC2%

4

5i

&

3

8

9

GOSUB *WAGNER,

HANA
300 E({M)=P5:K(M)=-P6/C*F: GOSUB *XDS2: NEXT M: GOSUB ’XEHKL RETURN
1310 *PAR;

AM. 23 WORH‘QOUTER EA=QEA‘ KA-QI(R' ES“QEM KS=QKM/ 104

R: THICK=

RETURN

xogram Name: CALC3.BAS]
* SRVE *CALC3.BAS™,A

1o CHAIN MERGE *CALC.BAS®, 1020
20 PN§=*CALC3
30 ADATA.GET: OPEN *IPMT3.DAT" FOR INPUT AS §1
40 INPUT #1, QMIN,QMAX,QPD,QOUTER,QEA,QKA,QET, QKI, QEMO, OKMO, QEMT
50- INPUT $1, OKMI, OR,ODO, 0D OVF: CLOSE #17 GOSUB' *FPCAL: RETURN
60 *CALC: GOSUB *PARAM.3: GOSUB *XDSl: FOR M=1 TO TNFP+2: FF (M]
70 Pl=El: P2=~KI*C/F; P3=ESI: P4=-KSI*C/F: P7=VFSI: GOSUB *WAGNER
80 Pl=P5: P2=P§: P3=ESO: P4=-KSO*C/F: P7-vpso GOSUB *WAGNER
90 Pl=P5: P2=P6: P3=EA: P4=-KA’C/E‘ P7=VP
00 ON ‘WORH GOSUB *WAGNER, *HAN;
10 E(M)=P K (M) =-P6/C*F: GOSUB *XDS2: NEXT M: GOSUB *XEHKL: RETURN

'BRAM.3: WORH=QOUTER: EA=QEA: KA=QKA: ESO=QEMO: KSO=QKMO/1000
30 ssx=qzn i KSI=QKMI/1000: EI=QEX: KI=OKI: RADIUS=QR: TH1cKo=000
40 THICKI=QDI: VFSQ= { (RADIUS-THICKO#*107-3) /RADIU:

VE=QVF "3
VFSI={ (RADIUS—(THXCKO+THICKI) *10~-3)/ (RADIUS-THICKO‘IO’"—3) 13
50 RETURN

[Program Name: CALC4 BAS]

1000

' SAVE "CALC4.B.

1010 CHAIN MERGE "CRLC BAS" 1020
1020 PN$=“CALCA"

1230 *DATA.GET: OPEN *IPMT4.DAT* FOR INPUT AS
1240 INPUT #1, QMIN,QMAX,QPD,QOUTER, QEA, QK}\,QEI QKI, QENP, QKNP , QEM
1250 INPUT #1, QKM,QEN,QKN, QR,QD QRN QDN,QVE’ CLOSE' $1: GOSuB’ *FECAL

1260 RETURN

1270 *CALC: GOSUB *PARAM.4: GOSUB *XDS1: FOR M=1 TO TNFP+2:
1290 P1=PS: P2=£6: P3=EI:

Fap {M)
P2=-KII*C/F P3=ESI' P4=-KSI*C/F: PI=VFSl: GOSUB *WAGNER
=-KI*C/F: P7=VFS2: GOSUB *WAGNI

1300 P1=P5: P2=P6: P3I=ESO: PA:—KSO’C/P P7=VFS3: GOSUB ‘HAGNER
1310 P1=P5: P2=P6: PI=EA: P4=-KA#C/F: P7=VF
1320 on WORH GOsuUB ‘HAGNER, *HANAT

M)=P5: K{M

1330
El
1360 THICKO=QD:

1390 vrs1

P6/C*F: GOSUB *XDS2: NEXT M: GOSUB *XEHKL! RETURN
WORH-QOUTER EA=QEA: KA=QKA: ES EM; KSO=QKM/1000
EII=QENP: KII=QKNP: RADIUSO=QR

CKI=QDN: VF=QVF: EI=QEI: KI=QKI
= ((RADIVSO-THICKO'lO"—a)/ ADIUSC) 3
= (RADIUSI/(RADIUSC-THICKO*10"-3))"3
= ((RADIUSI-THICKI*10"-3) /RADIUSI)*3: RETURN

[Ptcgram Name. CALC5.BAS]
SA

101
102
1

1540 RADIUSO=RADIUSO-THICK{I)*.001: NEXT.I: EI=QEI:

5
5.

ALCS .BASY, A

CHAIN MERGB “CALC. m\s' 1020

PN$=*CALCS"

*DATA.GET: opau “IPMTS.DAT* FOR INPUT AS $1

INPUT #1 N, QMAX, OPD, QOUTER, QMSNCOM, QNOP IS, QEA, QKA, QET, OKI
F QNOPIS>9 THER QNOPIS=5

INPUT #1, QRADIUS, QVE‘ QEs QKS, QTHICKS, QB1S,QKIS, QTHICKI, QNSHELL
IF OMSNCOM<1 THEN

FOR I=QNOP1s-1 TO 1 s’n-:p

INPUT #1, QES(I),QKS(I),QTHXCK(I) NEXT I

CLOSE #1: GOSUB *FPCAL:

*CALC: ‘WORH=QOUTER: G0SUB" *PARAM 5: GOSUB *XDS1

FOR M=1 TO TNFP+2: F=F (M): QEA=-KA*C/P: QE!-—KI'C/F

FOR L=1 TO NOPIS-1: QESH{(L)=-KSH(L)*C/F: NEXT L
P1-EI:P2=QRI:P3=ESH{l) :P4=QESH (1) :P7=VFSH(1) : GOSUB *WAGNER
FOR L=2 TO NOPIS-1: Pl=P5: P2=P6: P3=ESH(L): P4=OESH(L)
P7=VFSH{L): GOSUB *WAGNER: NEXT L: Pl=p5: P2=P§: P3=EA: P4=QEA
P7=VF: ON WORH GOSUB *WAGNER, *HANAT

E(M)-P : K{M)=-P6/C*F: GOSUB *XDS2: NEXT M: GOSUB *XEHKL: RETURN
BARAM.5: MSNCOM=QMSNCOM: leus-om\nms' VF=QVF: EA=QEA: KA=QKA
ON MSNCOM GOTO *TWOCOM,

ATHOCOM: ES=QES : KS-QKS' THICKS-OTHICKS EIS=QEIS: KIS=OKIS

THICKI=QTHICKI: EI=QEI SHELL=QNSHELL : RADIUSO=RADIUS
RADIUSI~RAD [USO- (NSHELL (THICKS+THICKI) ~THICKI) *.

FOR I=1 TO NSHELL: ESH(2*I-1)=ES:KSH(2#I-1)=KS

)

=KIS
VFSH (241~ l)-((RADIUSI)/(RADIUSIFI‘H!CKS‘ 001))~3
IF I>1 THEN VFSH({2*(I-1])=((RADIUSI-THICKI*.001) /RADIUSI) "3
RADIUSI=RADIUSI+(THICKS+THICKI) *#.001: NEXT I: NOPISw=2ANSHELL
RETURN

*MULCOM: NOPIS=QNOPIS: RADIUSO=RADIU

FOR I=NOPIS-1 TO 1 STEP —1: ESH(I)=QRS({I}: KSH{I)=QKS{I)

THICK (1) =QTHICK{I) : VFSH(I)={(RADIUSO~THICK{I)*. DOl)/RADIDSD)"S
KI=QKI: RETURN

[Program Name: CALC6.BAS)

1000

! SAVE "CALC6.BAS™,A

(434)

Sy Es

Sy

.

o D

CHAIN MERGE “CALC.BAS®,1020

PN§="CALC6"

*DATA.GET: OPEN, "IPMT6.DAT" FOR INBUT AS #1

INPUT 41, QMIN,QMAX,QPD,QOUTER, QINNER,QEA, QKA, QEI QKI QEV, QKV
INPUT 41, QEM,QKM,QEMV, QKMV, QR D, QRV, GOV, OV, @

CLOSE #1! GOSUB *FCAL: RETU

*CALC: GOSUB *PARAM.6: GOSUB 'xnsl- FOR M=1 TO INFP+2: F=F (M)
IEA$=—KANC/F: IESOI=_KSOAC/F: IEIO#=-KIOAC/F: IESI#=-KSI*C/F
IEIL#=~KII*C/F: P1=ELI; P2=IEI[#: P3=ESI: P4=~IEST#: B7=VFS1
GOSUB *WAGNER: Pl=P5: P2-P6: P3=E10: P4=IEIO}: P7=VFI

ON WORHI GOSUB *WI\GNER, HANAT

30 Pl=P5: P2=PG: P3=ESO: P4=IESO}: P7=VFS2: GOSUB *WAGNER

Pl=PS: P2eP6: P3=EA: p4=IEA}: BT=VF

ON WORNO GOSUB *WAGNER, *HANAI

E(M)-PS K(M)=-P6/C*F: GOSUB *XDS2: NEXT M: GOSUB *XEHKL: RETURN
ARRM, 6: WORHO=QOUTE] HORHI-QINNER: ER-QEA: KA=QKA: ESO-QEM

KSO-QKM/lOOO BIO=QEI: KIO=QKI: ESI=gEMV: KST=QKMV/1000: EII~QEV

KII=QKV: RADIUSO=QR: THICKO=QD: USI=QRV THICKI-QDV: VE-QVF

VFI=QVFI: VFSZ-((RADIUSO—THICKO"IO“-JD/ 1USO) ~

VFS1={ (RADTUST~THICKI*10°-3) /RADIUST) "3: RETURN

ogram Name: CALC7. BAS]

! SAVE *CALC7.BAS"

CHAIN MERGE “CALC. BAS“ 1020

PN§=“CALC7*

*DATA.GET: OPEN "IPMT7,DAT® FOR INPUT AS §1

INPUT $1, QEV,QRV, QEM, kM, QEN, OKN, QEMV, QKMV, OR, 0D, QRV, QDV, O

NP VF, : +' GOSUB *FPCAL: RETURN
=QOUTER: WORHI=QINNER: GOSUB *PARAM.7: GOSUB *XDS1
FOR M=1 TO TNFP+2: F=F(M): IEA#=-KA*C/F: IESO#=-KSO*C/F
IEIO#=~KIO*C/F: IESI§=-KSI*C/F: IRIIOf=-KIIO*C/F
IESI2}=—KSI2*C/F: IEII§=~KII*C/F: IESN#=-KSN*C/F
IEIN#=~KINC/F: IF RADIUSN=0 THEN GOTO 1340

Pl=EIN: P2=IEIN}: P3=ESN: P4=IESN$: P7=VFS1l: GOSUB *WAGNER
EHS=P5: IEHS#=P6

P1=EII: P2=IEII$: P3=ESI: P4=IESI}: P7=VFSZ GOSUB *WAGNER
P1=P5: P2=P6: P3=EIO: P4=IEIO}: PI=VF
ON WORHI GOSUB_ *WAGNER, AHANAI

IF RADIUSN=0 THEN GOTO 1330
P1=EHS: P2=1EHS§: P3~P5: P4=P6: PI=VFs4:
5; P2=] P3=ESO:

WSO WEIg

GOSUB *WAGNER
P4=IESO#: P7=VFS3: GOSUB *WAGNER
: P3=EA: P4=IEA$: PT=VF
on WORHO GOSUB ¥WAGNER, *HANAT
E(H)=P5 K(M)—-PS/C‘E‘ GOSUB *XDS2: NEXT M: GOSUB AXEHKL: RETURN
: EA: KA=QKA: EA=QER: KA=QKA: ESO=QEM: KSO=QKM/10!
Q 1 IO—QKI E51=QEMV Ksl-QKMv/lOOO E:n-qzv K11=0KkV
ESN=QEN: KSN=QKN/100 IN=QENP : KIN=QKNP: RADIU!
THICKO=QD: RADIUSI=QRV: THICK!-QV Rmmsxz—mwsi-'rﬂmkv 001
THICKI2=QDOC: RADIUSI3=RADIUSI2-THICKI2*.001: THICKI3=QDV
RADIUSN=QRN: THICKN=QUN: VF=QVF: VFI=QVFIL
VFS3= [ {RADIUSO-THICKO*, 001) /RADIUSO) *3
VFS2=( {RADIUST-THICKI*.001} /RADIUST) ~3
VFS21= ( (RADIUSI2-THICKIZ*.001) /RADIUSI2) *3
VFS22={ (RADIUSI3~THICKI3*.001) /RADIUSI3) "3
IF RADIUSN=0 THEN GOTO 1550
VFS1={ (RADIUSN-THICKN+,001) /RADIUSN) ~3
VFS4=(RADIUSN/ (RADIUSO-THICKO* .001)) ~3: RETURN

Program Name: CALC8.BAS]

! SAVE "CALCS.BAS",A

CHAIN MERGE "CALC.BAS™,1020

PN$="CALCB"

*DATA.GET: OPEN "IPMTE DAT* FOR INPUT AS #1

INPUT 1, QMIN, X, QPD, QODTER,QINNER,QEA KA, QEI,QKZ,QECIST
INPUT $1, QKCIST OENP QKNP QEV, QKV, QEM, QKM, ,QENO QKRO, QENT, QKNI
INPUT ¢1, QEMV,QKMV,QR D, QRV,QDV,QRN,QDNO QDNI,QDCIST,QVF,QVFI

CLOSE #1: GOSUB *FECAL: RETU

*CALC: WORHO=QOUTER: mRHInQINNsR GOSUB *PARAM.8: sosma *XDS1

FOR M=1 TO TNFP+Z: F=F (M) : IEM=—KAtc/r‘~ IESO Kso C/F

IE KIO*C/F: IESI§=~KSI*C/F: IEI1 I*C/F: IESNO§=-KSNOAC/F

IESNI§=~-KSNI*C/F: IEIN$=~KINXC/F: IECISTO--KCIST‘C/

Pl-E‘.IN P2=IEIN#: P3=ESNI: P4=IESNH P7=VFSNI cosua *WAGNER
=P5; P2=P§: P3=ECIST: P4A=IBCIST: P7=VF: *WAGNER

GOSUI

P2=P6: P3=ESNO: P4=IESNO| P’I—VFSNO‘ GOSUB *WAGNER
IEHS§=P6
P2=I1EI1$: PI=ESI: P4=IESI}: P7-VFSZ GOSUB *WAGNER
7 P1l=P5: P2=P6: P3=EIO: P4=IEIQ}: PI=VF.
ON WORHI GOSUB *WAGNER, *HANAI
Pl=EHS: P2=. IEHS{ P3=P§ P4—PG P7=VFS4 GOSUB *WAGNER

2=P

oN woaHo GOSUB ‘WAGNER, HANAT
E{M)=P5: K(M)=-P6/CAF: GOSUB *XDS2: NEXT M: GOSUB *XEHKL RETURN
30 sARAY, e EA=QEA: kAwKA- ESC=0EM: KSO=QKM/1000: ExH KIO=QKI
50 ESI=QEMV: KSI=QKMV/1000: EII~QEV: KIT=QKV: ESNO=QEN!
60 KSNO=QKNO/1000: ESNI=QENI: KSNI=QKNI/1006: EIN=QENP KIN=QKNE
70 ECIST=QECIST: KCIST=QKCIST: leuso«m THICKO=QD: RADIUSI=QRV
80 'THICKI~QDY: RADIUSNO=QRN: THICKNO=QD!
90 RADIUSNI=~QRN~- (ODNO+QDCIST) /1000: THICKNI#}DNI. VF=QVF: VFI=QUFT
00 VFS3={{RADIUSO-THICKO* . 001)/meso)
10 VFS2={{RADIUSI-THICKI*.001) /RAD 3
20  VESNO={ (RADYUSNO-THICKNO# . 001)/Rm1usno) ~3
30 VFSNI— {RADIUSNI-THICKNIA . 001)/Rmxusm)"3

'S4= (RADIUSNO/ (RADIUSO-THICKO*,001) ) .
50 VFSS= (RADIUSNI/ (RADIUSNO-THICKNO* 001} ) ~3: RETURN

Proqram Name: CALCA.BAS]

* SAVE "CALCA.BAS"
10 CHAIN MERGE “CALC.BAsS®,1020
PN$=*CALCA"
30 *DATA.GET: OPEN “IPMTA.DAT* FOR INRUT AS #1
INPUT $1, QMIN,QMAX,QPD, QOUTER,QNSI,QEA,QKA,QEI QKI,QRA, QRB, QRC
INPUT #1, QVF: CLOSE #1: GOSUB *FPCAL: RE:
AGALC: QO5UB. PARAM A: GOSUA IDEF: GOSUB LXDS1: FOR Mel TO TNFP+2
F=F (M) : IEA$=-KA*C/F: JEI#=-KI*C/F: FOR IH=1 TO 3: EI{IH)=EIL
mu(m)=xsﬂ NEXT IH: ON WORH GOSUB *AHKD, *AHKC
K(M —~IE§*F/C: GOSUB *XDS2: NEXT M: GOSUB AXEHKL: RETURN
~QOUTER: NINT=ONSI: EA=QEA: KA=QKA: EI=QEI: KI=QKI

31 VFwQVF sn(1)=om~ SA{2)=QRB: SA(3)=QRC: RETURN
Program Name. CALCB BAS]

! SAVE ™
CHAIN MERGE “CALC BAS" 1020
PN§="CALCB"
*DATA,GET:
INPUT

OPEN "IPMTB.DAT* FOR INPUT AS #1

41, QMIN,QMAX,QPD,QOUTER, QNSLQEA,QKA,QEI QKI, QEM, QKM, QRA
41, QRB QRC, 0D, QVF: CLOSE #1: GOSUB *FPCAL: RETURN

*CALC: GOSUB *PARAM.B: GOSUS *DPF: GOSUB !XDSL FOR M=l TO TNFP+2
P=F (M) ; IEAQ=-KA‘C/F. IES#=-KS*C/F; TEI4=-KI*C/F

FOR I=1 TO 3: I(I)=EI. XEI'(X)=1EI. NEXT: GOSUB *EXYZ
ON WORH GOSUB *AHKD, *AHI

0! K(M)H—IE"F/C GOSUB ’XDSZ NEXT M: GOSUB *XEHKL: RETURN
1 =QOUTER: NINT=QNSI: EA=QEA: KA=QKA ES=QE‘.I

2 KS=0KH/1000 EI-QEI' KI=QKI: VF {1} =QRA: SA(2)=~Ql

3

4

=Q] VF: DS=QD:
SA(3)=QRC: VP= 1)—DS/1000)‘(SA(Z)-—DS/IOOO)‘(SA(B) Ds/lOOO))
VP=VE/(5A(1)*SA(2) *SA(3)): RETURN

>rogram Name CALCC. BAS]

SAVE “CALCC.BAS"
CHAIN MERGE *CALC. BAS" 1020
PN§="CALCC"

bt et 1t 1t

*DATA.GET: OPEN ®IPMTC.DAT* FOR INPUT AS $1
INPUT $1, OMIN,OQMAX,QPD,QINNER,QOUTER,QNSI,QEA, QKA,QET, QKI, QEM
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INPUT n, QKM QRA, ORB, ORC, OD, QVF, QEMV, QKMY, QBV, 0KV, QRV, QDV, QVFV
OSE §1: GOSUB * RETURN
+GALG; GOSUB SPARAM . G. GOSUB. SDEF: GOSUB *XDS1: FOR M=1 TO TNFP+2
F=F (M) : IEA$=-KA*C/F: IES#=-KS*C/F: IEIO$=-KIO*C/F
IESI§=~KSI*C/F: IEIIf=-KII*C/F: PI1=~EII: P2=IEIIf: P3=E:
P4=IESI}: P7=VFV1: GOSUB *WAGNER: P1=P5: P2=P6: P3=l mo P4 IEIO#
P7=VFI: ON WORHI GOSUB *WAGNER, *HANAIL
FOR I=1 TO 3: BI{1)=P5: IEI}(I]=P64F/C: NEXT 1: GOSUB *EXYZ
ON- WORHO GOSUB_*AHKD, *AHKC
E(M)nE K(M)--IE"E‘/C GOSUB *XDS2: NEXT M: gosuz *XEHKL: RETURN
ARAM.C: WORH WORHI=QINNER: NINT=ONSI: EA=QEA: KA=QKA
E =QEM: KS=Ql KG171000; EIO=QEI: KIO=QKI: VF=QVF DS=QD: ESI=QEMV
ksx-omv/looo EIT=QEV: KIT-GKV: RADIUSI-QRV: THICKI=QDV
SA (2) =ORB 1 sg 3;-(/)RC' VFI‘OVE‘V

SI) "3
1400 VP-((SA(l)-DS/lOOO)'(SA(Z)-DS/IOUO)‘(SA(J)-DS/IDOO))
1410 VP=VP/{SA(1} *SA{2) *3A(3)): RETURN

ogram Name : CALCD EAS]

SAVE “CALCD.BAS

CHAIN MERGE *CALC. EAS",IOZO

PN§=“CALCD"

*DATA.GET: OPEN "IPMTD.DAT" FOR INPUT AS §1

INPUT 41, QMIN,QMAX,QPD,QOUTER,QER,QKA,QET,QKI, QEMO,QKMO,QEMI

INPUT #1, QKMI,QRA,QRB,GRC,QDO,QDI,QUF,QNST: CLOSE #1

GOSUB *FECAL: RETURN

*CALC: GOSUB *PARAM.D: GOSUB *DPF: GOSUB *XDS1:

IEAf=—KA*C/F: ES=ESI: IES§=-KSI*C/F: VP=!
EX EL$ (I)==KI*C/F: NEXT I:

: VP=VPO' GOSUB *EXYZ

FOR M—l TO TNFP+2
*EXYZ

GOSUB

ON WORH GOSUB *AHKD, *ARKC

: K(M)=—IEPP/C GOSUB *XDS2: NEXT M: GOSUB —xEHkL RETURN
*P RH=QOUTER: NINT=ONSI: EA=QEA: KA=QKA: EST=QEM
ksx-oml/looo ESO=QEMO: KSO=QKMO/1000: E QEI' KI=QKI.
DSO=QDO: DSI=QDI: SA{1)=QRA: SA{2)=QRB: SA(3)=
VP= ((SA(l)-DSO/lOOO)‘(SA(Z)-DSO/IOOD)'(SA(J)—DSD/IODO))
VPO=VP/ {SA({1) *SA(2) *SA(3)) :

VP2=((SA(1) DSX/lDOO)‘(SA(Z)-DSX/IOOO)‘(SA(3)—DSX/1000))

WP2/VP: RETURN

VF=QVF

! [Program Name : CALCE BAS]
1001

* SAVE "CALCE.BAS

1010 CHAIN MERGE “CALC. BAS' 1020
1020 PNS$="CALCE™
1230 *DATA.GET: OPEN "IPMTE.DAT" FOR INPFUT AS #1

1240

INPUT #1, QMIN,QMAX,QPD,NPRM,EH,KL: FOR I=1 TO NPRM
INPUT §1, DE(I},FC{I), B(!)' NEXT I: CLOSE #1: GOSUB *FPCAL

1260 RETURN

1270 *CALC: GOSUB ‘XDSl'
1280 FOR M2=1 TO NI

1290 E{M)=E (M} +RE: K(M)— (M) +
1300 F=F{M): GOSUB *XDS2:

[>rogram Name: CALC.BAS])

N

Lt

SREXEZSRZR
oD mns

[

BRDS
Soo

v

FOR M=1 TO TNFE+2: E(M)=i

F (M) /FC{M2) : B=B(M2): DE DE(MZ) GosUB
IE$: NEXT M2: K(M)=KL-K (M) /C*F (M)

GOSUB *XEHKL: RETURN

H:

*CEN

* SAVE “CALC.BAS®,
DEFDBL A-H,K,P-2
GOSUB *INIT: GOSUB *DEFFUN: GOSUB *CONSTANT
GOSUB *DATA.GET: GOSUB *CALC: GOSUB *DATA.SAVE: RUN “FMENU.BAS®
*INIT: COLOR ,o WIDTH 80,25: CONSOLE 0,20,0,1
VIEW (0,0)-(639,399): DD)\TES-'QL/ORI:&]"' tus
DIM F‘(201) I;:HZOI) 1K{201),ESH{201) ,KSH{201) ,QESH{201) , VFSH{201)
DIM VFS
MDs-PNs+-('+DDMEs+')-. LINE (635-8*LEN (MD$),0)-(639,17),7,8
ON HELP GOSUB *RECALC: HELP ON
COLOR 6: LOCATE 80- LEN(MDS) 0: PRINT MD$: COLOR 7: RETURN
*RECALC: RUN "IAZ.BA!
LDEFFUN: DEF FNREMOL (D1,E1,D2, EZ)—DI‘DZ ~E1*E2
DEF FNIMMUL (D1,El,D2,E. 2)—E1‘ 2+E!
DEF FNREDIV (D1,El,D2, EZ)=(D1‘D2+E1'EZ)/(DZ'D2+EZ‘E2)
DEF FNIMDIV (D1,EI,DZ,E2)=(E1*D2Z-D1+£2} / {D2*D2+E24E2) :
*DATA.SAVE: OPEN “IAZTEMPO.DAT" FOR OUTPUT AS #1
BRINT #1,QMIN,QMAX,QPD: FOR IL=l1 TO TNFP+2
PRINT 1, F(IL) E(IL] ;K(IL);: NEXT IL: CLOSE $1
OPEN “CRTDAT.DAT" FOR INPUT AS 41
INPUT 1, NBD,NPT,NPT.MAX,MINF,MAXF:
LOSE #1% NPT=NPTH1
OPEN *CRTDAT.DAT* FOR OUTPUT AS #1
PRINT #1, NPD NPT NPT.MAX;MINF;MAXF: PRINT #1, FILENAMES$
CLOSE #1: RET!
*CONSTANT; C-1797 510861#: PI=3.141532653589793¢; CFE=1/L0G{10)
RETURN
'FPCA

A

RETURN

INPUT $1, FILENAMES

TNE‘P- (QMAX-QMIN) *QPD+1: ND=QMAX-QMIN: FSTP=1/QPD: N=1
0~(QMIN~6) : FOR I=1 TO ND: FOR J=1 TO QPD: N=N+
F(N)=10“{QMIN+!+E‘STP‘J 7): NEXT J: NEXT I: F({TNFB+1}=F(1)/1000
F (TNFP+2) =F (TNE‘P) *1000: RETURN

*XEHKL: CONSOLE 0,25,0: COLOR 7: LINE (350,255)~-(600,390),7,8
LINE (351, 256)—(§99 389),3, EF HE-(E(1)+E:(TNFP))/

HK=(K (1) +k (INFP)] /2% FOR'IZ1 TO TNFE: IF E(I)>HE THEN IHE-T
IF K(I) <HK THEN THK=I

IF 16B=0 OR IHK=0 THEN 1054

LFCE=(LOG{F (IHE+1) ) —LOG(F (IHE) }) * (E{IHE) -HE) / (E{IHE} ~E (IHE+1))
FCE=EXP {LFCE+LOG (F IHI

LFCK= (LOG (F (IHK+1 ))-LOG(F(IHK)))’(K(IHK) HK) / {K (IHK) =K (IHK+1) )
FCK=EXP {LFCK+LOG |F {1HK))) : LOCATE 46,17

PRINT "Mld-Freq. (E) PRINT USING “HEE BE44"FCE;
PRINT ™ MHz": Locn ,18: PRINT "MSd—F‘req (K) i
PRINT USING "3 HH'-FCK, PRINT * MHz

LOCATE 46,20: PRINT PRINT USING *§§#4%. 444" ;E{TNFP+2)
LOCATE 62,20: 'ox(? 0§

Qs="" (R 0 R QS="y* THEN 1059
LOCATE 52, 205 PRINT spacss(15)~ LOCATE 52 20
INPUT *", E(TNFP+2}
LOCATE. 46,22: PRINT “Kl=%
LOCATE 62,22: *OK?

"Eh=!

INPVT

PRINT USING "EHHEE. TR CINFR41)
Y THEN 10

IF Q§=nn OR Q$="Y" OR Q:

LOCATE 52,22: PRINT SPACES(IS) : LOCATEI 52,22

INPUT ™ K(TNFE’ 1)

RETURN

*XDS1: CONSOLE 1,,0: CLS 1: COLOR 4: LINE {2, 10)—(300 390) T, E

Lz (3, n)—(29§ 389) 4,BF: PRINT * log :
MM=0: MD=6 ' CC—S MX=0: RETURN

mS/cm) " : COLOR 7:
txnsz IF Methepel THEN CC=5
TP MSTNFP-2 THEN ELSE 10710
CONSOLE MD+1,,0: GOTO 10770
IF MM=QPD THEN ELSE 10740
MD=MD+1: CONSOLE MD,,0: LOCATE 0,MD: MM=0: CLS
IF CC=7 THEN CC=6: GOTO 10760

IF CC=6 THEN CC=7

IF M1 L THEN cC=6

MM=MM-

IF M-TNFP THEN CC=6

COLOR CC: consou: _MD+1,,0: LF1~LOG(F) /10G(10) +6
IF M=TNFP THEN

PRINT USING 'OHHH HO :

*HAN] =P3~P =p4 -P2 R!-Rl":! S‘RI‘RZ"Z R4=3*R1"24R2-R2"3
RSl-RB'FZ/(P? 2+P4"2)‘(P7 1)~3/3

R52=R4/ [PI°24P4"2) *P4* (P7-1) *3/3

R5~R514R52: RG=(R4*P3-R34P4)/(P3*2+P42) * (P7-1) "3/3
R7=P142-p2°2

R8=21P14P2; R9=R7“2+R8"2

R101~R5/RI*RT*4/9: RlOZ-RG'RE/R9‘4/9 R10=R101+R102+1

10900 R1l={-R5*RB+R6*R7) /R9*4/9: P11=R10: P12=R1l: GOSUB *EXPO
10910 R12=P13: R13=Pl4: R14=R5*P1-R6#*P2: RI5=R5*P2+RG*P1
1092 R16=SQR(R12)“COS(R13/2)+1 R17=5QR (R12) *SIN (R13/2)
109 R18=-3/2* (R14*R16-R15*R17) : R19=-~3/2* (R14*R17+R15*R16)
09 P11=R18: P12=R19: GOSUB *EXPO: RZO-PIJ R2l P14
09! v 20° {14/34) *COS (R21/3) : U{1,2)=R20~(1#/34) *SIN(R21/3)
09 u g
09 u
09| u /2-u(2, £2) % (34) /.
09 u /2+u(2, 1)“SQR(30)/2 R22=U(1,1) "2+U(1,2) *2
1000 v 1, 1) +R6*U(1,2)) /R2
1010 v v(i,z;msmd,m/azz
10! v /2+V(1,2) *SQR(34) /2
1030 v /2-v(1,1) "SQR(J”/Z
1040 v /2+V(2,2) *SQR{34) /.
1050 v )‘SQR(S')/Z FOR I=1 TO 3
10 R; I, 1)+V(I ,1). R24=P2+U (1,2) +V{I,2) : R25=P3°2+P4"2
10 R =(R23‘P3+R24'P4)/R25 R27= (—RZ *P4+R24‘P3)/R25 P11=R26
1080 P12=R27: GOSUB *EXPO: R28=P13: R29=Pl
10 R. -R2B"(1'/30)‘COS(R29/3). R31=R28" (10/3') ‘SXN(R29/3)
1100 R (pv)( R30-R2*R31): RIA=(1-PT) *R3 30)
11 R34=U{I, 1} ( 1): R35=U(I,2) V(I 2): R -R34"2 3
11120 R =(R32‘R34+R33‘R35)/R36 RJBn(RJ! R34- RJZ'RJS)/RZ!G P11=R37
11130 P12=R38: GOSUB *EXPO: R39=p13: R40=P14
11140 IF ABS(R40)>.01 THEN 11170
11150 IF R23<0 OR R24>0 THEN 11170
11160 P5=R23: P6=R24
1170 NBXT I: RETURN
1180 *WAGNER: P11=2*P34P1-24P7*(P3-P1): P12=24P44P2-2*P7*(P4-P2)
1190 PI13=2*p3+P1+P7*(P3-P1): P14=2*P4+P2+P7*(P4-P2)
1200 P15=(P11*P13+P12*P14)/(P13°2+P14°2)
1! P16={P12*P13-P114P14) / (P13°2+P14"2) : P5=P3+P15-P4*P16
1 P6=P4*P15+P3*P16: RETURN
1 *EXPO; PI=3.1415926534
1 IF_ABS(P11)<10°18 AND ABS({P12)<10°18 THEN 11260
1 P13=! 10"18‘5011((P11/10”181"2+(912/10 18) *2) 1 GOTO 11270
1 P13=SQR (P11°2+P12°2
1 IF P11<0 THEN 1129
1 P14=ATN (P12/P11) : GOTO 11300
1 P12<0 THEN P14=ATN(P12/P11)~PI ELSE P14=ATN(P12/P11)+PIL
1 RETURN
1 *DPF: IF SA(1)=SA(2) THEN GOSUB *SPHEROID: GOTO 11440
1 IF SA{2)=SA(3) OR s;\(s)-sn(l) THEN GOSUB *SPHEROID: GOTO 11440
1 BX=0: CX=10"12: FOR I=1 7O 3: IF SA(I}>AX THEN AX=SA(I)
1 IF SR(I)<CX THEN CX=SA{I)
11350 NEXT I: FOR I= 1 TO 3: IF SA(I)<>CX AND SA(I)<>AX THEN BX=SA(I}
11360 NEXT I: RBAX=BX/AX: RCAX=CKX/AX: PH=ATN(SOR(1§-RCAX“2#) /RCAX)
11370 KXO=SQR((II—RBAX"ZO)/(H—RCAX 2#)): Pl=PH: P2=KX0: GOSUB *ELIN
1138Q FX0=P3:
11390 AA=RBAX‘RCAX/ (SQR(1#-RCAX"2#) * (1§~RBAX"2#) ) * (FX0-GX0)
1140 DEF (1) =AA: KX2=KX0*2§: KX1=14-KX2: AB11=(GXO-KX1*FXO)/(KXI‘KXZ)
1141 ABI:ABII—SIN(ZO‘PH)NZO*KXI‘SQR(H KXZ‘(SIN(PH))
11420 AB=AX*BX*CX/ (AX*2-CX"2) “1.54 *AB1:DPF {2) =AB
11430 AC=1#-AA-2AB: DPF‘(J)—-}\C
11440 RETURN
11450 *ELIN: P6=P1: P5=1: P3=Pl: P4=Pl: P7=1: FOR I=1 TO 100
11460 P&=-{SIN(P1))" (2‘! 1) *COS(B1) /{2¥1) +(241~1) / (2*I) *B6
1147 P5={2%I-1} /(2*1) *P5
11480 IF I=1 THEN P7=.5 ELSE P7=(2%1-3)/{2*I) %P7
11490 3=PI+P5+P2" (241} *P6: P4=P4-RT*P2"{2*1)*P6: NEXT I: RETURN
11500 *SPHEROID
11510 IF SA(1)=SA(2) AND SA{2)=SA(3) }\ND sn(!)-sn(l) THEN 11560
11520 IF SA{1)=SA(2) THEN Bx=sM1) A{3): GOTO 11550
11530 IF SA{2)=SA(3) THEN BX—SA AXSSA(l) GOTO 11550
11540 IF SA{3)=SA(l) THEN ( )i AX=SA(2)
11330 Ir AX>BK THEN *PROLATE LSS SORLATE
11560 AR=1/3: GOTO ‘}\ECAL
11570 *PROLATE: RAB=AX/B:
11580 AA=-1/(RAB*2- 1)+RAB/(RAB 2-1) *1.5*LOG (RAB+SQR (RAB~2-1}) )
11530 GOTO *ABCAL
11600 *OBLATE: RAB=AX/BX
1161 AA=1/(1-RAB"2) ~RAB*ATN (SQR (1-RAB"2) /RAB} / (1-RAB“2) *1.5
1 g *ABCAL: AB=(1-AA)/2:AC=AB:DPF (1)=AA:DEF {2)=AB:DPF (3) =aC
1 N
1164 : DVF=VP/NINT: EH=EA:IEH$=IEA#: FOR I=1 TO NINT
11650 E EHD=FNREMUL (EH, IEHO,EPT IEPT#) /3*DVF/ {1-VF1)
11660 IEHDJ=FNIMMUL (EH, IEH{, {ERT, IEPTO atnw‘/ l—vs‘l). EH=EH+EHD
11670 TVPL= : 1E4=IER$: RETURN
11680 IEPT#=0: FOR J=1 TO 3 1(J)-EH
1169 ) =1EH: PI2=EH+{EI (J) EH)‘DPF(J)
11701 =TER$+(IEL} (J) - IEH”‘DPF {J)
11710 EPT=EPT+FNREDIV (EPI11,IEPI1{§,EPI2, IEPIZ{)
11720 IEPT4=IEPTHFNIMDIV (EPTI, IEPIH EPIZ IEPI2#) 1 NEXT J: RETURN
11730 *AHKD: EH=BA: IEH$=IEA}:
11740 EHD=FNREDIV (2*VF/9*EPT+1, Z‘VE‘IQ*IEPTO 1-VF/9*EPT, -VF/9*IEPTE)
11750 IERDE=FNIMDIV (2#VF/94EPT41,24VF/O*IEPTH, 1-VF/94EDT, ~VF/ 9% IEPTH)
11760 E=FNREMUL (EMD, IEKD#,EA, IEAY) 1 IE$=FNIMMOL (EHD, IEHDO EA, IEA})
1177 ETURN
11780 ‘EXYZ EX1=ES+(EI (1) ~ES) *AA+VP* (E1 (1) -ES) * (1-AA)
11780 IEX14#=IES$+(IEI# (1)~ ms')*u«-w*(mu(l) IES#) * (1-AA)
11800 EY1=Es+(EI(2}-ES) *AB+VP* (EI(2)-ES) * (1-2AB)
11810 IEY1}=: IEsH(IEu(Z)-ms )‘AB+VP'(IEIH2) IESE) * {1-AB)
11820 E21=ES+{(EI(3)-ES} *AC+VP* (E1{3) -ES) *
11830 IEZ1{¢=IES§+(IET# ()~ IESI)‘AC+VP‘(1EI’(3) IES#) * (1~-AC)
11840 EX2=ES+{EI{1)-ES) *AR=VP*{EI (1)-ES) *
11850 IEX2$=IESE+(IET (1) ~IES}) *AR-! vw(n:u(l) IES#) *AA
11860 EY2=ES+(EI(2)-ES) *AB=-VP* {EI (2} ~ES) *
1870 IEY24=IES#+(IEI#(2)-1ES{) *AB- VP‘(IEIO(Z) IESH) *AB
11880 E22=ES+(EI (3) -ES) AAC-VP * {EI(3) -ES) *A(
1890 IE224=IES}+(IEI} (3)-IESH) *AC-VPA (IET# (3)-IESH) *AC
11800 EX3=FNREDIV (EX1, IEX1#,EX2, IEX2})
11910 IEX3$=FNIMDIV (EX1, IEX1{,EX2, IEX2H)
1920 BY3=FNREDIV (EY1,IEY1#,EY2, IEYZ2#)
11930 IEY3$=FNIMDIV (EY1, IEY1{,EY2, IEYZH)
11940 EZ3=FNREDIV (Ezl,xzzu,Ezz,mzzn
11950 IEZ3{§=FNIMDIV (EZl,IEZ14,6E22, IE:
11960 EX=FNREMUL (ES, IES},EX3, TEX3H : E!( )=
11970 IEX#=FNIMMUL (E, Izsi EX3, 12X3|)'IEIH1)=IEX|
0 BY=FNREMUL (ES,IZSO,EYJ,IBY3I) :EI (2) =EY
0 TEY$=FNIMMUL ES#,EY3, n:yan -mn(Z)-xsyl
0 EZ-FNRENUL (ES msi £23, TEZ31) 5
0 IEzZi=FNIMMUL (ES, IES4,E23, 15130) .IE10(3)=1EZL RETURN
0 ‘CEN DCEN=1+24F"BACOS (P *B/2) +F~ (2
Q0 RE=DE* {1+F~B*COS (P1*B/2) } /DCEN: xsl=—nz*1—“a'sm(Pnn/z)/ncan
0 RETURN
Drogzam Name' FMENU.BAS]
“FMENU,BAS*

Sa;

(435)

A

DT$='1991/08/31", £0SUB *INIT: GOSUB *DEFFUN: GOSUB *CONSTANT

GOSUB *DATAREAD: GOSUS *GETDATA.TEMP: GOSUB *GETDATA.LATEST

GOSUB *PLOT: goto 1030

*INIT: DEFDBL A

DIM QMINT(10), QMAXT(IO) PDT(ID) FT{8,201),ET(8,201) ,KT(8,201)

DIM PRM{30), F(ZOI) (201) (201) FD(ZOI) ED(ZOI) KD(ZOI) PX(30)

DIX PY(30), XP(ZOl) ‘{P(ZDI) PYL(ZOI) PYR (201),

COLOR ,0: V1EW ,0)—( 99): CLS 3: CON! SOLE o 25,0,

WIDTH 80 20: cC{l)=12: CC(Z) 13 CC{3)=14; CCM)-G CC(5)=5
C(6)=8 :CC(7)=3 :CC{B)m2 :CC{I)m 2

+DEEEUN: DEF FNREMUL &1, XL.RZ, xzx-thaz X1#X2

DEF FNREMUL (R1,X1,R2, X2)=R14R2-X

DEF FNIMMUL (R1,X1,R2,X2)=X1*RZ2+X: Z

DEF FNREDIV (R1,X1;R2,X2) = (R1*R2+X1*X2) / (RZAR2+X24X2)

JDEF PNIMDIV (RI,X1,R2, x2)-(x1taz ~R14X2} / (R2*R2+X24XZ) : RETURN
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OPEN *DGET.DAT® FOR INPUT AS §1: INPUT #1, ms: CLOSE 1 20
GeEN IAZ.DATS FOR INPUT aS #1: INEUT #, BN, C 30
CLOSE OPEN *PLOT.DAT® FOR INPU' 40
INPUT 41, YLAX,YMAXL, YMINL, YTSL, 'rmz YRAX, YMAXR, YMINR, YTSR 50
INPUT #1, TINTK, YTAX, YMAXT, YMINT, YTST, TINTT, RCMAX, RCMIN, RCTS 6
INPUT #1, TINTCE,RKMAX,RKMIN, RKTS, TINTCK, MAKF, MINF, MARK \ MHZ 70
INPUT NOPLOT, PU.R, PU. L, NORM, VS: CLOSE #1
OPEN *CRTDAT.DAT® FOR' INPUT AS $1: INBUT #1, NED
INPUT #1, NPT,NPT.MAX,MINF,MAXF: INPUT #1, FILENAME$
Ir Ner>eNPT MAX THEN NPT=NDT . MAX
1: OPEN "LTLP.DAT® FOR INPUT AS §1
Spor 1, LTLE, LTAX, LEAXT, LMINT, LTST TINTL: CLOSE $1: RETURN
PLOT.DAT*'FOR ODTPUT AS
BRINT 41, xLAx, YMAXL, YMINL, YTSL, TINTE, YRAX, YMAXR, YMINR, YTSR
PRINT {1, TINTK, YTAX, YMAXT, YMINT, YTST, TINTT, RCMAX, RCMIN, RCTS
PRINT 41, ’nmca,kxmx, TN, RKTS, TINTCK, MAXF, MINF, MARK - MAZ
PRIN PLOT, PU.R, PU. L, NORM, V§: CLOSE #1 8
OPEN. *CRIDAT.DATH FOR' OUTRUT At $1 9
PRINT #1, NPD;NPT;NPT.MAX;MINF;MAXF: PRINT #1, FILENAMES
crose 41: OPEN *LTLF.DAT* FOR OUTPUT AS #
1, LTLF,LTAX, LMAXT, LMINT,LTST, TINTL: CLOSE #1: RETURN
ACLY EANGO OPEN -uz DAT* FOR OUTEUT AS
PRINT #1, PNN;CLN: CLOSE #1: GOSUB ADATASAVE
GOSUB_+SAVEDATA. TEMP NPT=0: NPD=0
OPEN "CRTDAT.DAT" FOR OUTPUT AS ‘41
PRINT #1,NPD;NPT;NPT.MAX;MINF;MAXE: PRINT #1,FILENAMES
CLOSE #1% CLEAR 0,32,1000,0: RUN *1Az.BAS"
RECAL: IF PN=26 THEN GOTO' *ACL
OPEN *IAZ.DAT* FOR OUTPUT AS #1: PRINT #1, BN,CLN
CLOSE #1: GOSUB ﬁnn-msavz GOSUB ’SAVEDATA 'rmpo
GOSUB *SAVEDATA.TEMP: CLEAR 0,32, 1 AZ.
~cous’rmrr c=1797.5108614#: P1=3 1415926535897930 cn-:=1/!.06(10) 83
84
AProTs wm 80,20: LOCATE 0,2: COLOR 7 5
LINE (20,12)- (620,128),2, B:LINE 121,13)-1619,127),2,8 6
LINE (22,14)-(618,126), 6, Bl 9
ON KEY GOSUB ‘PBKE‘, iml(, t?s, ‘LT, ‘LF, lssf:m, f “RECAL "ACL
% LO!
) PATNT £’ coLE-cOLE *;
PRINT *(K)*: LOCATE 5,4: PRINT *£¥4’ foss. TANGENT=
LOCATE 5,5: PRINT n£x5’ LOSS FACTOR®: LOCATE 40,1: PRINT *f%6 »; 2
RINT * EXPERIMENTAL DATA™: LOCATE 40,3: PRINT *f38 RECALCU*; 293
PRINT *LATION*: LOCATE 40,4: PRINT *FX9 START {ALL CLEAR)* 94,
LINE (33,21)-(69,39),5,B :LINE (34,22)-(68,38),1,B 295
LINE (33,41)-(69,59),5, INE (34,42)-(60,58),1,BF 2960
LINE (33,61)-(69,79),5,B: LINE (34,62)~(68,78),1,BF 2970
LINE (33,81)-(69,99),5,8: LINE (34,82)~(68, BE 2980
LINE (33,101)-1(69,118),5,8: LINE (34,102)-168,118),1,BF 2090
LINE (313,21)-(349,39),5,B: LINE (314,22)-(348,38),1,BF 00
LINE (313,61)-(348,79 NE (314, 62)-(348,78),1,8P
INE (313 81)—(349,99),5, : LINE (314, 82)-(348,98),1,55‘
KEY (1) ON:KEY (2) ON:KEY {3) ON:KE¥ (4) ON:KEY (5] O
KEY (6) ON:KEY {8) ON:KEY {9) ON
GOSUB *MAXMIN: GOSUB ASETPRM: RETURN
*SETPRM: LOCATE 68,0: PRINT DT$: LINE {538,0)-(628,21),2,BF
LINE (540,2)-(626,19) B,BF LINE (20,2001 (620,382) 7
LINE (21,%01)-(615,38Y);2,8: LINE (25,202)- (61h,380],& 0
LE (aoe 138) - (577,181, LIe (310, 140)-(5 5, 1'79),0,55‘ 9
£ 41,7: COLOR 7: REGE R OF TRIALS: *: LOCATE 41,8 0
COLOR 7: PRINT *RESIDUAL CALCULATION [R}: *;: COLOR 6
IF RC=0 THEN ERINT roFr 2
IF RC=1 THEN PRINT "t *
IF RO-2 THEW PRINT
IF RC=3 THEN PRINT
COLOR 7: LOCATE 63, E 5,10: COLOR 6 6
BRINT *E, K vs. F* PRINT *E-Axis" 7
LOCATE 7,12: ERINT : PRINT *  Min:®
1 1 PRINT *K~Axis* 3
7: BRINT *  Min:® 3
NT % Stej e 30,10: COLOR 6 3
PRINT "ccle cote (E)" S ebion 5o LocATE 32,111 PRINT *R-Axis *; 3
PRINT *Max:": LOCATE 32,12: PRINT * Min:*: LOCATE 32,13 23
PRINT * 5 COLOR 6: PRINT "Cole-Cole *; 324
PRINT *(K}* : PRINT "R-Axis Max:" 250
LOCATE 32,16: LOCATE 32,17 260
PRINT s : Locate 30 18: COLOR 6: FRINT "log £ " 3270
PRINT 'Min: : LOCATE 58,10: COLOR 6 3280
PRINT *Loss Tangent coma 5: LOCATE 61, 11: PRINT * Max:* 3290
LOCATE 61,12: BRINT ™ Mi PRINT "Step:" 00
LOCATE 58,14: COLOR €: PR COLO] 10
LOCATE 61,15: PRINT % Max PRINT * Min:* 20
LOCATE 61,17: PRINT "Step:®: LOCATE 0,0: COLOR 7: PRM(1)=YLAX 30
PRM(2)=YMAXL: PRM(3)=YMINL: DRM(4)=YTSL: PRM(5]=YRAX 40
PRM{6) =YMAXR: PRM(7)=YMINR: PRM{8)=~YTSR: PRM(9)=RCMAX 50
ERM (10) ~RCHIN Pmul)-nc-rs PRM{12) =RKMAX: PRM {13) =RKMIN 60
PRM(14) =] S)=MINF: PRM{16)=MAXF: PRM{17) X7 7
BRI (18) ¥MINT: PRM(lQ)=¥TST GERM{20) ~LMAXT: ERM (21) =LUINT
PRM(22)=LTST: FOR I= X{I)=14: NEXT I: FOR I=9 TO.1
PX{I)=44: NEXT I: Px(16)-59 Froa 1=17 TO 22: PX(I)=6€6: NEXT I
FOR I=1"TO 8: PY{I)=I+10: NEXT I: =9 TO 11: PY(!)=I+2
NEXT I: FOR I=12 TO 15: PY(I) FRExT 15 PY{16)=18
FOR I=17 T0 19: PY(I}=I-6: NEXT I: FOR 1-20 TO 22: BY{I)=I-5
NEXT T: NP
COLOR 67 LOUATE 58,7: PRINT NPT: LOCATE 67,7 3
PRINT NPT.MAX: COLOR 7: GOSUB *DISPNULL 3
IF NPRM=1 OR NPRM=5 THEN GOSUB *DISPNL 3
IF NPRM=6 OR NPRM=7 OR NPRM=8 THEN GOSUB *DISPMS 348
IF NPRM=12 OR NPRM~13 OR NPRM=14 THEN GOSUB *DISPMS 9
IF NPRM=15 OR NPRM=16 THEN GOSUB *DISPLH 0
FOR I=1 TO 22: IF I~NPRM THEN COLOR 4 10
IF I=1 OR I=5 THEN ELSE 2210 20
IF PRM(I)=0 THEN LOCATE BX{I)+1,PY(I}: PRINT "Normal®: GOTO 2220 3530
IF PRM(I)=~1 THEN LOCATE PX{(I)+1,PY(I]: PRINT "log ": GOTO 2220
Localg BX(1),PY(1): PRINT PRM(I];: LOCATE 0,0
COLOR 7: NEXT
K$=INKEYS: IF KS-"' THEN 2230
IF ASC(K$)=8 THEN RUN *IASTART.BAS"
I K$=" R® OR K$="r® THEN GOSUB *SET. RESIDUAL
IF K$="M* OR K$=*m* THEN RUN *MEANMH
IF- ASC{K$)=248 THEN NPT, NAX=NDT. WAX+] : GOTO 2550
IF ASC(K$)=249 THEN NPT MAX-1: GOTO 2550
IF ASC(K$)>=48 AND ASC (K$)<=57 THEN GOSUB *DATAX
IF ASC{K$)=46 THEN GOSUB *DATAX 4
IF ASC{K$)=32 AND (NPRM=1 OR NPRM=5} THEN GOSUB ADATAX 5
IF ASC{KS$)=30 THEN ELSE 2350 6
IF NPRM=1 THEN NI 1 GOTO 2550 7
IF NPRM=8 THEN upm-ls “G0%0- 3550
IF NPRM~17 THEN NPRM: GOTO 2550
IF NPRM=16 THEN m:nn-z GOTO 2550
NPRM=NPRM-1: GOTO 2550
IF ASC(K$)=31 THEN ELSE 2440
IF NPRM=8 THEN NPRM=1: GOTO 2550
1F NeRM-15 THEN NbRHed: GOT0 2550
IF NPRM=16 THEN NPRM=1
IF NPRM=22 THEN NPRM=1
NPRM=NPRM+1: GOTO 2550
IF ASC(K$)=28 THEN ELSE 2500
IF NPRM<=3 THEN NERM-NPRma GOTO 2550
IF 5<=NPRM AND NPRM<=8 THEN NPRM=NPRM+7: GOTO 2550
IF 9<=NPRM AND NPRM<=14 THEN NPRM=NERM+8: GOTO 2550
IF NPRM=15 THEN NPRM=16: GOTO 2550
GOTO 2550
IF ASC(K$)=29 THEN ELSE 2550 84
IF 9<=NPRM AND NPRM<=11 THEN NPRM=NPRM-8: GOTO 2550 85
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12<=NPRM AND NPRM<=15 THEN NPRM-NPRH-7 GOTO 2550
NPRM=16 THEN NPRM=15: GOTO 2550

17<=NPRM AND NPRM<=22 THEN NPRM=NPRM-8: GOTO 2550
NPT.MAX>8 THEN NPT.MAX=8

IF NPT.MAX<0 THEN NPT.MAX=0

GOTO 211

RETURN
*SET.RESIDUAL: RC-RC#I

IF RC=4 THEN RC=0
2 67,8: COLOR IF RC-O THEN PRINT YOFF *
IF RC=1 THEN PRINT 'E
IF RC=2 THEN PRINT "K -

IE‘ RC-3 THEN PRINT "E, K "

—mspmm.. LOCATE 41,9: PRINT SPACE$(27) : BETURN

#DISPNL: COLOR 4: Locma 1, 9 If NPT.MAX<0 THEN NPT.MAX=0

PRINT “NORMAL <~~~ SPA( LOG ": COLOR 7: RETURN
LOCATE 41, PRINT * (ms/cm) .
LOCATE 41,9: PRINT * (Log F/Hz) .

COLOR 7: RETURN

ADATAX: IF NPRM-1 OR NPRM-5 THEN ELSE 2770

IF ASC(K$)<>32 THEN 2820

LOCATE PX {NPRM)+1,PY {NPRM) : PRINT * *;: LOCATE 0,0

IF PRM(NPRM)=0 THEN PRM(NPRM)=l: GOTO 2810

IF PRM{NPRM)=1 THEN PRH(NPRM)=0: GOTO 2810

LOCRATE PX (NPRM)+1,PY (NPRM} : PRINT LOCATE 0,0

OLOR 6: LOCATE PX (NPRM)+1,PY (NPRM) PRXNT K$7 :LOCATE 0,0

INPUT **,KDAT$

N NPRM=16
YLAX=PRH (1) : YMAXLAPRM(2) : YMINLSPRM(3) : YTSL=PRM{4)
YRRX=PRM(5) : YMAXR=PRM(6): YMINR=PRM(7): YTSR=PRM{8)
RCMAX=PRM(9) : RCMIN=PRM(10): RCTS=PRM({11}

RKMAX=PRM (12) : RKMIN—PRM(I:) RKTS=PRM (14)
MINF=PRM(15) : MAXF=PRM(16.

YMAXT=PRM(17) ; YMINT-PRM(IB YTST=PRM(189)
LMAXT=PRM(20) : LMINT=PRM(21): LTST=PRM(22) : RETURN
*PEKF; IF NPT=0 AND NPD=0 THEN RETURN *PLOT

WIDTH 80,25: CLS 3:; NPT,BAK=NPT: LFT$="EK"

IF NPT=0 THEN NPT=NPT.BAK

IF NPT>NPT.MAX THEN NPT=NET.MAX

GOSUB *PTL: GOSUB *AXEKF: IF NPD=0 THEN 2960
1 TO TNFPD: PF(I)—FD(I). PYL(I)=ED(I)

NFP=TNFPD: NKND=0

PYR({I)=KD(I)

NEXT I: *F.NAME: GOSUB *PLDATAEKF

302
FOR J=NPT-1 TQ 1 STEP
FOR I=~1 TO TNFPT{J): PF({I)=FT{J,I): PYL{I)=ET{(J,
PYR(I)-KT(\J,I): NEXT I: NFP=TNFPT(J): NKND=J+1:

1)
GOSUB *PLDATAEKF

E‘OR 1=1 TO TNFP: PF(1)=F(I): PYL(I)=E(I): PYR(I)-K(I) NEXT I
NFP=TNFP: NKND=1: GOSUB *PLDATAEKF: GOSUB *NUM.LINE
GOSUB_*PT2: IF ASC{K$)=13 THEN CLS 3: RETURN *PLOT
LET$="EK": RETURN *PLOT

*SETKL: VIEW (0,0)-(639,399): WINDOW (0,0)=-(639,399)

IF LEFTS{rns (2) 6)="A MIX" THEN ELSE 31

LOCAT! 03 K (1)=! RINT USING RN IH".KD(I)
Locn’m 1 ,o» PRINT MK (11} =" RINT USING "#1.4 KD(11)
LOCATE RINT USING 'H.Hl D (21)
LOCATE 45, RINT USING "##.3##":KD(31)
LOCATE 60, o PRINT "K{41}=*; :PRINT USING “##.$$#";KD(41)
DATAFLAG=

LOCATE 30,215 PRS="Eh = * THEN 3160
LOCATE 3,21: BRINT

LINE 1235 3361 (300, 359) ) S1BF: LOCATE 35;21
PRINT USING “##4.H4#%KLL! CC1=7: CC2=0"

IF CCl=7 THEN CC2=0: CGl=3: CG2=4

IF CCl=0 THEN CC2=7: CGlwd:
LOCATE 53,21: COLOR

PRINT PRS IF

: COLOR 7
LINE (466 337)-1492 351) €G2,BF
K$=INKEY$: IF K§=** THEN 3240
IF ASC(K$)=13 THEN GOTO 3280
IF CC1=7 THEN CC1=0: GOTO 3180
IF CCl=0 THEN CCl=7: GOTO 3180
IF CC1=7 THEN 3310
LOCATE 35,21: PRINT * .
CCl=7: GOTO 3180
LINE (400,336)-(500, 352) 0,BF
LOCATE 53,21: PRINT ": VIEW (99,49)-(499,299)
WINDOW (0 -100}-(100,0) : RETURN
4LE: IF NPT=0 AND NPD=Q THEN RETURN *PLOT
WIDTH 80,25: CLS 3: LFT§="LF": GOTO 3380
*LT: If NPT=0 AND NPD=0 THEN RETURN *PLOT
WIDTH 80,25: CL$ 3: LFT$="LT!
NPT.BAK=NPT: IF NPT=0 THEN NPT=NPT.BAK
IF NPT>NPT.MAX THEN NPT=NPT.MAX
GOSUB *PT1: GOSUBR *AXLOSS: IF HMFM>0 THEN HMFM=0: GOTO 3460
IF NED=0 THEN 3470
KLL=KL: PR§="Kl = %: GOSUB *SETKL: KL=KLL: FOR I=1 TO .NFPD
IF LFT$=“LF" THEN PF(I)-FD(!) PYL{1}=(KD{I}-KLL) *C/FD
IF LFT$=®LT® THEN PF{I)~FD{(I): PYL(I)-(KD(!)-KLL)'c/s'n(rl/zn(l)
NEXT 13 NE‘P=TNFPD: NKND=0
GOSUB *F.NAME: Gosua *PLDATATF: DATAFLAG=1: IF NPT=0 THEN 3640
IE‘ NPT-l THEN 35
LAG=0: FOR J=NPT-1 TO 1 STEP -1

IE’ LEE‘T$ (ms(z; 6)-'1\ \MIX* THEN ELSE 3510
INPUT "K1 7%,KLL: IF KLL=0 THEN ELSE 3520
KLL=KT (J, TNFPT(JHH
FOR I=1 TO TNFPT(J)
IF_LFT$="LF* THEN PF(I)—FT(J I): PYL(I)={KT{J, I)=KLL) *C/FT{J, I)
IF LFT$="LT* THEN ELSE 3
PF(I)HFT(J,I) PYL(I)-(KT(J I)-KLL) *C/FT (J, I) JET(J, I}

I: NFE=TNFPT(J): NKND=J+1: GOSUB APLDATATF: NEXT J
15‘ LEE‘TS(FAS {2),6)="A: \MIX" THEN BLSE 3590

UT *K1 ¢ IF KLL=0 THEN ELSE 3600

LOCATE 36,21:

INPUT **,KLL

TO TNFP
IF LET$="LF" THEN PF(I)=F (I} :PYL{I)=(K(I)~KLL)*C/F(I)
IP LET$=*LT" THEN PF(I)=F(I):PYL(I)=(K({I)=-KLL)*C/F(I}/E(I)
NEXT I: NFP=TNFP: NKND=1: GOSUB *PLDATATF
GOSUB *PT3: IF ASC(K$)=13 THEN CLS 3: RETURN *PLOT
IE‘ ASC (K$)=13 THEN CLS_3: RETURN *PLOT

FT$="EK": IF C (K$)=70 THEN LFT$="LOSS FACTOR *
IE‘ ASC (K5) =84 THEN LET$="LOSS TANGENT"
RETURN *PLOT

.NAME: LOCATE 15, 4 PRXNT FD$: RETURN
*NUM,LINE: VIEW {0, 639,399) : SCREEN ,,0: FOR I=1 TO NPT
LINE (15,40+15, 7!:)-(35 4b¥15.7+1),cc (1) ;BF: LOCATE 4, 1+2
PRINT I: NEXT I:
*PE: IF NPT=0 AND NPD-D THEN RETURN *PLOT
IQD1=IQE]l: IQD2=IQE2: IQD3=IQE3: ISTARTD-ISTARTE IENDD=IENDE
WIDTH 80,25: TITLES-'COLE—COLE {E) ": RMAX=RCMAX: RMIN=RCMIN
RTS=RCTS

IF NPT>NPT.MAX THEN NPT=NPT.MAX

GOSUB *CCPLOT: GOSUR *PTCE: IF NPD=0 THEN 3920

KLL-KL PR§="K1 = *: SOSUB ‘SETKL VIEW (99,49)-(499,249)
NDOW (0, -50)-(100, 0) TO 3860

: PRINT “K1 ERINT USING *###.44H4%;KL;
OK {Y)";Q%

THEN ELSE 3570

IF QS-'N‘ R Q§="n
LOCATE 10,20: PRINT "K1 = *;: PRINT * -

LOCATE 18,2

INPUT **,KLL
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KL=KLL

FOR I=1 TO TNFPD: PF(I)-E‘D(I) PYL{I)=ED{I)

(KD {I)-KLL) *C/FD (1) : NEXT I: NFP=TNFPD: NKND=0
1 IF IQD2<>0 THEN XLR=1

GOSUB *PLDATACC: GOSUB ‘PLDATACCZ GOSUB *PLDATACC3

GOSUB *F.NAME: IF NPT=0 THEN
iF NPT=1 THEN 3970
FOR J=NPT-1 TO -1: KLL=KT(J, TNFPT({J)+1})

STER
FOR I=1 TO TNF‘PT(J). PF{I)=FT(J, 1} PYL{I)=ET{J,I]
BYR{I)= (KT {J, I} ~KLL) *C/FT{J, I) : m:x'r 1: NFP=TNFPT(J): NKND=J+1
MPDT=PDT {J) : GOSUB APLDATACE: NEXT
KLL=K {TNFP+1) : FOR I=1 TO TNFP: PF(I)=F‘(I)‘ PYL{I)=E{I)
PYR(I}=(K{I)-KLL) *C/F{I) : NEXT I: NFP=TNFP: NKND=1: MPDT=PDT
GOSUB *PLDATACC
GOSUB_*NUM, LINE
IQE1=1QD1: IQE2~IQD2: IQEB=IQD3-
K$=INKEY$: IF K$="" THEN
IF ASC(K$)=8 THEN NPT=NPT 1. GO 0 3770
IF ASC(K§)>=28 AND ASC(K$)<=31 THEN ELSE 4070
GOSUB P .CHANGE: IQ1=IQDI: 102-10D2: 103=10D3: ISTART=ISTARTD
IEND—IENDD: COSUB *PLDATACC3: GOTO
CLS 3: RETURN *PLOT
*PK: IF NPT=0 AND NPD=0 THEN RETURN *PLOT
IQDI=IQK1: IQD2~IQK2: IQD3=IQK3: ISTARTD=ISTARTK: IENDD=IENDK
WIDTH 80,25: TITLE$="COLE-COLE (K)": RMAX=RKMAX: RMIN=RKMIN
RTS=RKTS

ISTARTE=ISTARTD: IENDE=IENDD

IF NPT>NPT.MAX THEN NPT=NPT.MAX
gosus ‘CCPLOT. GOSUB *PTCK: IF NPD=0 THEN 4260

L=EH; PR$="Eh = *: KLL-EHL: GOSUB ‘SETKL‘ EHL=KLL
VIEW {99,49)~-(499, 249) : WINDOW {0,-50)-{100,0) : GOTO 4200
LOCATE 11,1B: PRINT *Eh = PRINT Usmc “b4b.418%E0;
INPUT * OK m-.»os IF‘ Q$='N“ DR Qs=' - 'J'HEN ELSE 4210
LOCATE 11,20: PRINT “Eh = *;:
LOCATE 18,20: INPUT %, EHL
EH=EHL

'=i: FOR .I=1 TO TNFPD: PF(I)=FD(I): PYL{I)=KD(I)
{ED (I) =EHL) /CAFD (1) ¢ NEXT I: NFP=TNFPD: NKND=0
: IF IQK2<>0 THEN XLR=
*PLDATACC: . GOSUB ﬂpwnmccz GOSUB *PLDATACC3
B *F.NAME: IF NPT=0 THEN 4
IF NPT=1 THEN 4310
FOR J=NPT-1 TO 1§
FOR I=1 TO TNF‘FT(J)
PYR({I)={ET(J, I)~]

P -1: ERL=ET (J, TNFPT{J) +2)

PP(X)-FT(J I): PYL(I)=KT(J, I}

HL) /CAFT(J, 1) : NEXT I: NFP-TNFPT(J). NKND=J+1
MPDT=PDT(J) ; XLR=0: GOSUB *PLDATACC: NEXT J

EHL=E (TNFP+2) ;: FOR I=1 TO TNFP: PF(I}=F(I): BYL(I)=K{I)
BYR{1)=(E(I)~EHL) /C*F (I} : NEXT I:; NFP=TNFF: NKND=1: MPDT=EDT
GOSUB' *PLDATACC

GOSUB *NUM.LINE: IQK2=1QD2:
ISTARTK=ISTARTD;
Ks INKEYS 1

BSC(K§)=8 THEN NPT—NPT—I' Go‘ro 4120
XF‘ ASC(K§)>=28 AND RSC(K$)<=31 THEN ELSE 4410
GOSUB_*P.CHANGE: IQ1=IQD1: 102=1an- IQ3-IQD3.
IEND=IENDD: GOSUB *PLDATACC3: GOTO
CLS 3: RETURN *BLOT
‘P CHANGEA IF‘ Ascu(S)-Z& THEN ELSE 4460

P SPT=1 THEN SPT=3: GOTO

IF‘ SpT=l: GOTO 4500
IF
F

IQK1=1QD1:
IENDK“IENDD
IF K$="* THEN 43

IQK3=IQD3

ISTART=ISTARTD

SPT=2; GOTO 4500
THEN ELSE 4500
I SPT=2: GOTO 4500
IF GOTO 4500

IF TITLE$=*COLE-COLE (K)" THEN ELSE 4790

IF ASC{K$)=30 THEN ELSE 610

IF SPT=1 THEN ELSE 4550

IF IQD1=>IQD3-1 THEN IQDI-IQDS ~1: GOTO 4710
IQD1=1QD1+1: GOTO 47

IF SPT=2 THEN ELSE 4530

IF IQD2>=IENDD THEN IQDZ=IENDD: GOTO 4710
IQD2=IQD2+1: GOTO 471

IF SPT=) THEN ELSE 46

IF 10D3>=IQD2-1 THEN IQD3=IQD2~1: GOTO 4710
1QD3=I0D3+1: GOTO 4710

IF ASC(K$)=31 THEN ELSE 4710

IF SPT=1 THEN ELSE 4650

IF IQD1<=ISTARTD THEN IQD1=ISTARTD: GOTO 4710
IQD1=IQD1-1: GOTO 4710

IF SPT=2 THEN ELSE 4680

IF IOD2=<IQD3+1 THEN mn2=mn3+1~ GOTO 4710
1QD2=10D2-1: GOTO 47

IF

F IQDJ=<XQD1+1 THEN mn3=mnl+1. GOTO 4710

IQD3=I1QD3-1

XQIX=XQ1: XQ2X=XQ2: xo:x-xoa YQIX=YQl: YQ2X=¥Q2: YQ3IX=¥Q3
XQl= (KD {IQD1) ~RMIN) *RPACT

YQl--((ED(IQDI)—EH)/C‘F‘D(IQDI) IMIN) *IFACT

XQ2= (KD { IQD2) ~RMIN) *RFAC

YQ2=- { (ED (1QD2) ~E‘.H) /ctm (IQD2) =IMIN) *IFACT

¥Q3= (KD (10D3) ~RMIN) *RFACT

3=~ { (ED{IQD3) ~EK) /CAFD (1QD3) ~ IMIN) #IFACT

TO
IF ASC(KS$)=31 THEN ELSE 4890
IF SPT=1 THEN ELSE 4830
IF IQD1=>IENDD THEN !QD1=!ENDD GOTO 4990
IOD1=IQD1+1: GOTO 49
IF SPT=2 THEN ELSE 49
IF IQD2>=IQD3-1 THEN IQD2=IQD3-1: GOTO 4990
IQD2=1QD2+1: GOTO 4990
IF SPT=3 THEN ELSE 48
IF IQD3>=IQD1-1 THEN IQD3 10D1-1: GOTO 4990
IQD3=IQD3+1: GOTO 4950
IF ASC(KS$)=30 THEN ELSB 4990
IF SPT=1 THEN ELSE 49.
IF IQD1<=IQD3+1 THEN IQDl 10D3+1: GOTO 4990
IQD1=IQD1-1: GOTO
IF SPT=2 THEN ELSE 4960
IF IQD2=<ISTARTD THEN IQDZ-IST}\RTD GOTO 4990
IQD2=IQD2-1: GOTO 49
IF SPT=3 THEN ELSE 49
IF IQD3=<IQD2+1 THEN IQD:=1002+1. GOTO 4990
IQD3=1QD3-1: GOTO 4
XQIX=XQ1: XQ2X=XQ2: xqax-xoa YOIX=YQl: YQ2X=¥Q2: YQ3X~YQ3
¥Q1=(ED (IQD1) =RMIN) *RFACT
¥Ql=-( (KD {IQD1) ~KL) *C/FD (1QD1) ~IMIN) * IFACT
%Q2= (ED {1QD2) ~RMIN) *RFACT
YQ2=- { (KD (IQD2) ~KL} AC/FD (I1QD2) —~IMIN) *IFACT
XQ3=(ED (IQD3) ~RMIN) *RFACT
yoan- ( (KD (10D3) -KL) *C/FD (1QD3) - IMIR) *IFACT

URN
*MAXMIN MAXE==10+38 :MINE=1D+38 : mxx--lmse MINK=1D+38
FOR I=1 TO. INFP: IF E(1)>MAXE THEN MAXE=E(I)

F K{I)>MAXK THEN MAXK=K{(I)

IF E{I)<MINE THEN MINE=E{I)

IF K{I)<MINK THEN MINK=K({I)

NEXT I

MINE=Q

IF MAXE<-100000000004 THEN MAXE=i
IF MAXK: INK-O

<-10-100000000 THEN MAXK=0: M.
IF MAXE>1E 91: MINK=
l.ms {20 14 LINE (22 142)-(25& 202),1,BF
ATE 15, K (ms/cmi

LOCATE 5, “;: PRINT USING THEEPBREE. BN MARE
Locate 25, "R R

N MAXE=99999:
)-(290 204) 2,BF:
: PRIN
8 FRINT "HAX.
8: PRINT USING
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B W
YWIDL=YMAXL-YMINL:NTYL=INT (YWIDL/YTSL+.0001)

Dielectric Modeling of Biological Cells

LOCATE 5, 9: PRINT "MIN: ®;:PRINT UsING -HHHM #4%;MINE

LOCATE 25, 9: PRINT USING *FHif.H11"

4AXLOSS ; WINDOW {0,-100)-(100,0) + VIEH (99 49)-(499 299): cLs 2
FWID=MAXF-MINF: NTF=FWID: FFACT=100/FWID

IF LFT$="LT* THEN ELSE 5260

YMAX=YMAXT: YMIN=YMINT: yrs-nsr~
YMAX=LMAXT: YMIN«LMINT: YTS
YWIDT=YMAX-YMIN: NTx'ran(yme/ns+ oonl)‘ YFACTT=-100/YWIDT
LINE (0,-100)-{100,0),,B: FOR I=l To NTYT-
LINE {0, YTS*I+YPACTT) {1, YTSX1+YFAC

LINE (95, YTS‘!‘YF‘ACTTI‘(lOO y’rs‘x*ymc’n‘)
FOR I=INT (MINF-.01] TO INT(MAKF+.01)

LINE ((I-MINF)*EFACT, 0) = { {1~MINF) ¥FFACT,-2)
LINE {(I-MINF) *FFACT, - 00)—((I—HINF)‘FFACT,-99) : NEXT I: RETURN

*AXEKF: IF YLAX=1 'mr:u 5360

YLRBELL$=LBL1$+* GOTO

YTSL=1: XLABELLS—‘LOG(“+LBL15+") e
IF YRAX=1 THEN 5390
YLABELR$=LBL2§+*:*: GOTO 5400
YTSR=1; YLABELRS=*LOG (4+LBL2S4) :
FTS=1: WINDOW (0,~100}-{100,0):

GOTO 5270

NEXT I

.
VIEW {99,49)-(499,299): CLS 2
1D=MAXF-MINF : NTF—FWID F‘E‘ACT=100/F 1D

+YFACTL=-100/YWIDL
YWIDR=YMAXR-YMINR: NTYR-!NT(YH!DR/\'TSR+ 0001) YFACTR=-100/YWIDR
LINE (0,-100)-(100,0),,8: FOR I=1 TO

LINE (0, YTSLI*YPACTL = (1, YTSL‘I'YF‘}\CTL) NEXT I

FOR 1=1'TO NTYR-1: LINE (99, YTSR*I‘YFACTR)-(IDO YTSR*I*YFACTR)
NEXT I: FOR I=INT{MINF-.01) TO INT{MAXF+.01)

LINE {{I-MINF)*FFACT, 0)—((I—M1NF)‘FFACT -2)

LINE ((I-MINF) *FFACT,-100)- ({I-MINF) *FFACT, -98) :
*PT1; VIEW (0,0}-(639,399): WINDOW (0,0)-(639,399)
FOR I=INT (MINF-.01)+1 TO INT(MAXF+.01

NEXT I: RETURN

BUT { 95+400* (I-MINF} / (MAXF-MINF) , 305),KANJT (48+1) ,OR: NEXT I
IF LFT$="EK" THEN ELSE 5550
LOCATE 9,10: PRINT “E *: LOCATE 64,10: PRINT "K *: RETURN
IP LFT$=*LT* THEN ELSE 5570
LOCATE 5,10: PRINT .“LOSS*: LOCATE §,11: PRINT "TANGENT®: RETURN
LOCATE 5,10: PRINT “LOSS™: LOCATE 5,11: PRINT "FACTOR *: RETURN
APT2: VIEW (0,0)-{639,6399): WINDOW (6,0)-(639,399)
LOCATE 21,1 : PRINT “TAB SELECT .BS RE-PLOT RETURN MENU®
LINE (159,14}-(260,34),5,BF: LINE (164,16)-{195,32),3,BF
LINE (270,14)-(372,34),5,8F: LINE (275,16)-4293,32),3,BF
LINE (353 14)-{493,34), 5 EF LINE (388,16)-(442,32),3,BF
Pl1)=3: cnB(2)S1} cNe(3)= 4‘ CNE (4)=
=1 THEN CNP{1) CNP (2) =
YRA! THEN CHNP({3)=1: CNF(4)=1
CNX{1)=168: CNX(2)=168: CNX(3}=503: CNX{4)=503
CNY{1)=338: CNY(2)=354. CNY(B)-SJB CNY( 1=354
LOCATE 12,21: PRINT SING "#HE4"; YMAXL
LOCATE 12,22: PRINT FRINT USING “EHE YMINL
LOCATE 53,21: PRINT PRINT USING "#f.#44%; YMAXR
LOCATE 53,22: PRINT PRINT USING "#¥.#4#"; YMINR
LOCATE 18,23: PRINT LOCATE 0,0
LOCATE 59,23: SERINT LOCATE 0,0
IF CN=1 T =5 _BLSE CC=2
LINE ( 90,336)-(170,352),CC,BF
IF CN=2 TH =5 _E
LINE ( 90,352)-(170,368), CC, BF
IF CN=3 THEN CC=5 E
LINE (416 336)-(505 352) CC BF
CN=4 THEN CC=5 ELSE CC=
LINE (416 352)-(505 358) CC, BF; CNXX=CNX (CN) ~CNP {CN) *8-2
CNYY=CNY (EN)=1: IF CN=3 OR CNed THEN ELSE 5850
IF YRAX= 0 axp CNP (CN)>=4 THEN ELSE 5850
CNXX=CHX:
LINE (cnxx cnyy—l)—lcnxxun cmwuy 3,BF
K$= INKE‘{S IF K§=*= THEN
IF ASC( THEN RETURN
IF ASC(KS)—AG THEN GOSUB *KIN2
IF ASC(K$)>=48 AND ASC(K$)<=57 THEN GOSUB *KIN2: GOTO 5680
IF ASC({K$)=9 THEN CN=CN+l
IF CN=5 THEN nl
r za<=asc {K$) AND ASC(K$)<=31 THEN GOSUB *PT2.PRM: GOTO 5680
IF AS (Ks)-a THEN RETURN *PLOT
GOTO
*PT2, PRM n‘ ASC{K$)=28 THEN ELSE 5990
CNP (CN) =CNP (CN})-1: IF CNP(CN)=0 THEN CNP(CN)=1: CN=CN+1
IF CN=5 THEN CN=1
GOTO 6180
IF ASC{K$)=29 THEN ELSE 6030
CNP (CN) =CNP {CN) #1: IF CNP (CN)=6 THEN CNE (CN) CR=CN-1

IF CN=0 THEN CN=4

TO

ASC(K$)=30 THEN ELSE 6110

IF CN=1 THEN YMAXL=YMAXL+INT{104(CNP(1)-1)+.1)

IF CN=2 THEN YMINL=YMINL+INT (10" (CNP(2)-1)+.1)

IF CN=3 AND YRAX=0 THEN maxn-xmxmlm(lo (CNP{3)-1

IF CN=3 AND YRAX=1 YMAXR=YMAXR+INT (10~ (CNP {3) -1

15‘ cN=4 AND YRAX=0 THEN YHINR—YHINRHNT(10"(CNP(4)-1
AND YRAX=1 THEN YMINR=YMINR+INT (10" {(CNP(4)-1

GOTO 6180

ASC (K3} =31 THEN ELSE 61

IF THEN YMAXL—YMAXL—!NT(ID (CNP (1) -1)+.1)

IF THEN YMINL=YMINL-INT{10”(CNP{(2)-1]+.1)

r AND YRAX=0 THEN YMAXR=YMAXR-INT{10* (CNP(3

IF AND YRAX=1 THEN YMAXR=YMAXR-INT (10" (CNP (3

IF AND YRAX=0 THEN YMINR=YMINR-INT (10" (CNP(4

IF AND YRAX=1 THEN YMINR=YMINR-INT{10"(CNP (4

RETURN

‘PT3 HM.E'M—D' V!E:W (0 0)~(639,399) : WINDOW (0,0)-{639,399)
PRINT BS RE-PLOT RETURN  MENU®

LINE (270 14)-(372 34) 5,BF: LINE {275,16)~{298,32),3,BF

LINE (383,14)-(493,34),5,BF: LINE (388,16)-(442,32), 3 BP

CN=1: CNB{l)=d: CNP{2)%2% IF LFT$="LT" THEN cup(l)

CNX{1)=168: CNX(Z)-IGB. CNY(H-SZB CNY {2)=35

LOCATE 12,21: PRINT NT USING 'HOH #%; YMRX

LOCATE 12,22: PRINT PRINT USING “##4#4. 8%, YMIN

IF CN=1 THEN CC=5 ELSE CC=2 -

LINE { 90,336)-(188,352),CC,BF: IF CN=2 THEN CC=5 ELSE CCw2

LINE { 90, 352)-(188 368), CC,BF CNXX—-CNX(CN)-CNP(CN)'B«S

CNYY=CNY (CN}-1: IF CNP(CR)=1 THEN ELSE 632

CNXX=CNXX+8

LINE (CNXX, cN!Y l)—(cnxxﬂo CNYXHA) 3,BF

K$=INKEYS$: IF K$="" THEI

I
£l

]

'MIN.

IF ASC{K$)=13 THEN oro 6560

IF ASC{K$)=46 THEN GOSUB *KIN3

IF ASC(K$)>=48 AND ASC (K$)<=57 THEN GOSUB *KIN3: GOTO 6470
IF ASC(K§)=9 THEN CN=CN+.

IF ASC(K$)=1 THEN GOSUB 'P1P2 ELSE 6390,

IF CN=3 THEN CN=1

IF 28<=ASC(K$) AND ASC (K$)<=31 THEN GOSUB *PT3.PRM: GOTO 6250
IF ASC(KS)-E THEN GOTO

I ASC(K$)=83 OR ASC(KS)-llS THEN ELSE 6470

INPUT *INPUT DRIVE EOR DATA SAVE~ iLTSD$ : LTSD$=LTSD§+%:%
INPUT "INPUT FILE NAME®;LT

OPEN LTSD§+LTFN$+" ,LTM" FOR OUTPUT AS #1

FOR I=1 TO TNFPD: PRINT #1, PYL{I): NEXT I: cLosa #1: cLs
IF ASC(K$)=77 OR Ascu(s)-lbs THEN ELSE 655
INPUT "HOW MANY

INPUT "INPUT muva POR' DATR LOAD® ; LTSD$ : LTSD$=LTSD§+":"
FOR J=1 TO HMFM: INPUT °INPUT FILE NAME®;LTFN§

OPEN 1.1st+1/an$+- LTM® FOR INPUT AS 133

FOR I=1 TO TNFPD-1: INPUT 41, PYL REXT 1: CLOSE #1
FOR I=1 TO INFPD-1: PYL(I)-(PYR(U'(J— Y4BYL(I)}/J
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PYR{I)=~PYL(I): NEXT I: NEXT J: CLS
GOTO 6270

IF LET$="LF* THEN LMAXT=YMAX: LMINT=YMIN
IF LET$=¥LT* THEN YMAXT=YMAX: YMINT=YMIN
IF ASC(K$)=8 THEN RETURN *PLOT

RETURI

+PT3,PRM: IF ASC(K$)=28 THEN ELSE 6630
CNP (CN) =CNP (CN}~1: IF CNP{(CN)=0 THEN CNP (CNj=l
GOTO 6730

IF ASC(K$)=29 THEN ELSE 6660
CNP (CN) =CNP (CN) +1: IF CNP(CN)=7 THEN CNP (CN)=6
GOTO 6730

IF ASC(K$)=30 THEN ELSE 6700
IF CN=1 THEN YMAX=YMAX+INT{10*(CNP{1)-1)+.1)/10
IF CN=2 THEN YMIN=YMIN+INT{10*(CNP(2)-1)+.1}/10

GOTO 6730

IF ASC(K$)=31 THEN ELSE 6730

IF CN~1 THEN YMAX=YMAX-INT(10"{CNP(1)-1)+.1)/10
IF CN~2 THEN YMIN=YMIN-INT{10~{CNP(2)-1)+.1)/10
E

RETURN
*KIN2: IF¥ CN=1 OR CN=2 THEN LX!=17 ELSE LX!=58
IF CN=l OR CN=3 THEN L¥!=21 ELSE LY‘-ZZ
LOCATE LX!,LY!: BRINT K$;%
INPDT % yxrs yms=|<s+n<xs.
IF CN~2 THEN YMINLVAL (YK

IF CN~3 THEN YMJ\XR-VAL(YKIS)
IF CN~4 THEN YMINR=VAL{YKI$)
CN=CN+1: IF CN=5 THEN CN=1
RETURN
*RIN3: LX!m=17: I, CN-l THEN LY!~21 SLSE L¥!-22

LOCATE LX! LY T K§;* LOCATE LXI+1,L¥!
INPUT *#, YKI§: YK!$=K$+¥KI$ IF cu-l THEN YMAX=VAL (YKI$)
IF CN~2 THEN YMIN=VAL {YKT

CN=CN+l: IF CN=3 THEN cN-l

ET

RN
ACCPLOT: CLS 3: WINDOW (0,-50)-{100,0): VIEW (99 49)-(499 249)
me-mx-mm NTR-INT(RWID/RTS) REACT=100/R¥
IFACT=-100/RWID: LINE (O

LX141,L
IF CN=1 THEN YMI\XL=VAL(¥KI$)

D: =50)
LINE (0,RTS*I¥IFACT)- (L, RTS*I*IFACT)
LIRE (99 RTS’I‘!E‘ACT)-(IOO RISATAIFACT) ¢
I~1 TO NT

NEXT I
R-1: LINE (RTS*I#RFACT, 0) = (RTS4I¥RFACT,-1)
,=50) = (RTSAI*RFACT, -49) : NEXT I: RETURN
CATE 15,2: PRINT TITLE§: LOCATE 9,16
BRINT USING "##. Nl' RMIN: LOCATE $7,16
1 JRMRX: RETURN

: ?am'r TITLES: LOCATE 8,16
H"'RMIN LOCATE | 54 1
1141% i RUAK:

NRSDE=0 : RSDK-O NRSDK-O RMINE=100000004

RMINK=100000004: RMAXK= =1 TO NFP-1

IF §+LOG(PF {I)) *CFE<MINF OR 6+LOG(PE‘(I))’CFE>M}\XF THEN 7220
IF RMINE>PYL{I) THEN RMIN
IF RMINK>PYR(I) THEN RMINK—PYR(I)
IF RMAXE<PYL(I) THEN RMAXE=PYL{I}
IF RMAXK<PYR{I) THEN RH}\XK-PYR(!)
XPT1={6+CFEALOG (PF {1) ) ~MINF) *
XPTZ-(6+CFE‘LOG(PF(I+1))-MXNF)'FE‘ACT' IF YLAX=1 THEN 7140
IF PYL(I)<YMINL OR PYL{I)>YMAXL THEN
YLPT1a(BYL{I)~YMINL) *YFACTL: YLPT2= (PYL(I+1)-YMINL)} *YFACTL

GOTO 7180

IF PYL({I)<=0 THEN 7130

IF PYL{I+1)<=0 THEN 7190

IF CFR*LOG (PYL(I)) <YMINL OR CFE*LOG{PYL{I))>YMAXL THEN 7220
YLPT1w (CFE#LOG (PYL (I} ) ~YMINL) *YFACTL

YLPT2e= (CPE+LOG (PYL (I+1) ) ~¥MINL) *YFACTL

PF2=PF (2) ¥10°6: IF NKND~0 THEN ELSE 7210

GOSUB *RESIDUAL.E: PSET (XPT1,YLPTi): GOTO 7220

ﬁg% {XPT1, YLPT1) - (XPT2, YLPT2) , CC (NKND)

IF YLAX=1 THEN ELSE 7260
IF RMAXE=0 OR RMINE=0 GOTO 726
RMAXE={6+CPE*LOG (RMAXE) ~MINF) 5 RMINE-Mwm:nLcG(RmNB) -MINF)
15‘ NKND=0 THEN ELSE 7310
R_RC=3 ’msu ELSE 7310

LochTE 25 21: PRINT "RESIDUAL (E):
RESIDUAL. £= (RSDE/NRSDE) / ( RMI\XE—RMXNE) * (YMI\XL-YMINL)
PRINT rlysms "¢#b.444}"; RESIDUAL.E;: PRINT

R Im
IF 6+CFEALOG (PF (1) ) <MINF OR a+cysﬂms(pi’u))>mxt‘ THEN 7470
XBT1={G+CFE*LOG (PF (1) ) ~MINF) *FFACT
XPT2={6+CPE*LOG (PF (I+1) } -MINF) lr‘m\c'r‘ IF YRAX=1 THEN 7380
IF PYR(I)<YMINR OR PYR{I)>YMAXR THEN 7470
ésgwhwmu) ~YMINR) *YFACTR: YRPT2=(PYR(I+1)-YMINR) *YFACTR
IF PYR(I)<=0 THEN 7470
IF CFEYLOG (PYR(I})<YMINR OR CFE*LOG(PYR({I))>YMAXR THEN 7470
YRPT1~ {CFE*LOG {PYR (I} } ~YMINR) *YFACTR

IF I=1 THEN 7440
IF PYR(I-1j<=0 THEN
YRPT2= (CFE*LOG (PYR (1 1) ) ~YMINR) *YFACTR
IF NKND=0 THEN ELSE

sYRPTl) GOTO 7470
NKN;

FOR

PRINT USING “#i#
*PLOATAEKF: RSDE=0:
RMA!

XE~0 1

NFP-

GOSUB *RESIDUAL.K: PSI ET {XPT1
LINE (XPTI,XRPTI)—(XPTZ,YRPTZ

15‘ NKND-O THEN ELSE 7570

IF RC~2 OR RC=3 THEN ELSE 7570

LOCATR 25 22 PRINT *RESIDUAL (K):

RESIDUAL K= (RSDK/NRSDK) / (mxx-mmx) * (yMAxR-mmR)
BRINT USING *##4. HH" RESIDUAL.K; : PRINT

IF RC=3 THEN ELSE

LOCATE 29,23: (E and K):

RON~ (RESIDUAL , E‘NRSDE+RES IDUA] K‘NRSDK) / (NRSDE+NRSDK)
PRINT USING “###.8444%; RON;: PRINT

RETURN

*RESIDUAL.E: IF RC=0 OR RC=2 THEN GOTO 7660

IF FD(I}<10~{MINF-6) OR FD({I)>10" (MAXF-6) THEN GOTO 7660
GOSUB #CALCF: IF FF=0 THEN GOTO 7660

IF YLAX=1 THEN 7630

YLPT3= (FFE-YMINL) *YFACTL: GOTO 7640

YLPT3~ (CFE*LOG {FPE) ~YMINL) *

LINE (XPT1,YLPT1)=-{(XPT1, yx,P’rz) iH RSDE=RSDE+ (ABS {YLET3-YLPT1))
NRSDE=NRSDE+

RETURN

*RESIDUAL.K: IF RC=0 OR RC=1 THEN GOTO

IF FD{I)<10”(MINF-G} OR FD(I))lO"(MAXE‘-G) THEN GoTO 7150
GOSUB *CALCP: IF FF=0 THEN GOTO 7750

IF YRAX=1 THEN

YRPT3~ (FFK~YMINR) *YFACTR: GOTO 7730
YRPT3= (CPE*LOG (FFK) ~YMINR) *YFACTR
LINE (XPT1,YRPT1)-(XPTl,YRPT3),3:
NRSDK~NRSDK+1

RETURN

*CALCF: FF=0: FOR IH=1 TO TNFP

IF F(IH)<=FD(I) AND FD(I)<F(IH+1) THEN ELSE 7810

FPR={LOG (FD {1} ) ~LOG(F (IH} ) ) / {LOG (F {IH+1) ) ~LOG (F (IH)))

FFE=E {IH) +FFR* (E{IH+1) =R (IH) ) : FFK=K(IH)+FFR* (K {IH+1)~K(IH))

RSDK=RSDK+{ABS (YRET3-YRPT1) )

FP=’

NEXT IH: RETURN
*PLDATATF: FOR I=1 TO NFP-1

IF 6+LOG(PF(I)) ‘CFE(MZNF OR 6+LOG(PF‘(I) ) *CFE>MAXF THEN 7910
XPT1lm= (6+CFE*LOG (PF {I) ) -MINF) *F!

XPT2= (6+CFE*LOG (PF {1+1) )-MINF’) ‘FE‘ACT

IF PYL{I)<YMIN OR PYL{I)>YMAX THEN

YLBT1~(PYL {I) ~YMIN) *YFACTT: YLPT2= (PYL (I+l) —YMIN) *YFACTT

-{100,0),,B: FOR 1=1 TO INT(NTR/2)
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IF NKND=0 THEN ELSE 7900
CIRCLE (XPTI, YLl ET_(XPT1, YLBT1) : GOTO 7910
LINE (XPT1, prn)-(xPTz ¥LPT2) C (NKND)
NEXT I; RETU
*PLDATACC: MRKI=1: ISTART=0: XQ2=0: YQ2=0: FOR I=1 TO NFP-1
IF 6+LOG(PF (1)) *CFE<MINF OR 6+LOG (PF{I)) *CFE>MAXF THEN 8100
IEND=I+1; IF ISTART=0 THEN ISTART=I
XPT1=(PYL(I)-RMIN] #RFACT: XPT2=(PYL (I+1)-RMIN) *RFACT
YPT1=(PYR{I)-IMIN) *IFACT: YPT2=(PYR(I+1)-IMIN)*IFACT
IF PYL(I)<RMIN OR PYL(I)>RMAX THEN 8020
IF NKND=0 THEN ELSE 8010
IF ABS(XPT1)>1000 OR ABS{YPT1)>1000 THEN GOTO 8020
PSET {XPT1,YPT1): CIRCLE (XPT1,¥PTl),.2: GOTO 8020
LIRE (XPT1,YPT1)~(XPT2, YPT2),CC (NKND)
IF I-NFp-1 THEN ELSE 8040
XP {NFP}=XPT2: YP {NFP)=YPT2
XP{I)=XPT1: YP(I)=YPTl: IF XLR=0 THEN ELSE 8060
IF YQ2>YP(I) THEN YQZ-YP(I): XQ2=XP(1) : IQ2=I
%02=XP (1Q2) : YQ2=YP {102
IF MRKI=MPDT THEN LINE 4xpT2 YPT2+1.5) ~ (XPT2, YPT2~1.5)
IF MRKI=MPDT THEN MRKI=
MRKI=MRKI+1
NEXT I: YQ2=-¥Q2: RETURN
*PLDATACCZ: IF XLR=0 THEN ELSE
XQ1=XP (ISTART) : YQl=-YP (xs’mﬂ'n f ml-xs:\‘m‘r
IF TITLE$="COLE-COLE {K)* THEN GOTO 8150
XQL=XP (IEND) : YQl=-YP{IEND): IQ1=IEND
I03=INT((IQ1+1Q2) /2) : XQ3=XP{1Q3): YO3I=-YP(IQ3): GOTO 8180
XQ1=XP(IOD1): YQl=-YP (IQD1): XQ2=XP (IQD2): YQ2=-YP{IQD2)
XQ3=XP (10D3) : ¥Q3=-YP (IQD3): IQI=IQD1: 102~1QD2: IQ3=ICD3
IQ1=1001: IQZ=1QD2: IQ3=IQD3
RETURN
*PLDATACC3: WINDOW (0,-50)-{100,0): VIEW (99, 49)-(499 249)
IF ABS({XQ1X)>1000 OR }\BS(YQIX)>1000 THEN GO'XO
CIRCLE {XQ1X,-¥QlX),
F ABS(XQZX))IOOD OR_ABS (YQ2X) >1000 THEN GOTO 8250
CIRCLE {XQ2X, ~YQ2X.
IF ABS (XQ3X) 1000 OR_ABS (Y03X)>1000 THEN GOTO 8270
CIRCLE ({XQ3X,~¥Q3X),1,0
IF SPT=1 THEN CG=7 ELSE CG=
IF ABS (XQ1)>1000 OR mss(yol)nooo THEN GOTO 8300

cG=!

IF ABS (X03)>1000 oa ABS(YQl))lOOU THEN GOTO 8360
CIRCLE (XQ3,-¥Q3},

ooluxol'xolﬂovml xozﬂxoz -YQ2 Y02

QQ2=XQ1 +XQ1+¥Q1 *YQ1-X03 *X03~YQ3 + YOI

QQ3= (XQ1-XQ3) *QQ1- (XQL-XQ2) *QQ2

QQA={YQ1-YQ3) *QO1- (YQ1-YQ2) 4002

QQ5=2* { (YQ1-YQ2) * (XQ1=-XQ3) - (YQ1-YQ3) * (XQl~-] XQZ))
QQE=2‘((X01 XQZ)‘(YQZ Y03} - (XQ1-XQ3} * (YQ1-YQ2} }

Q=003/0Q5 0Q6: RQ=SQR (ABS { {XQ1-AQ) "2+(¥Ql—BQ)"2))
AB-SQRU\BS(RQ"Z (YORG—BQ) 22)): XL=AQ-AB: XR=
ALP-ATN((!ORG—BQ)/ABL THET=90- {ALP/3. 14159)!180 BETA=THET/ 90
»12.5): VIEW (99,49)-(59

CIRCLE (AQ,-BQ),I 13,,,,F: CIRCLE (AQ,-BQ).J OrresF
BSET (AQ, -BQ)
IF SPT=1 THEN CG~7 ELS
CIRCLE (105,~48),1,CG: PSET {105,-48),7
IF SPT=3 THEN CG=7] ELSE CG=!
CIRCLE (105,-44),1, CG PSET (105,-44),7
IF §PT=2 THEN CG=1'E
CIRCLE {105,-40),1, ces PSET {105,-40),7: LOCATE 66,2
PRINT "No. log £/fz": LocaTE 66,3: PRINT USING DR
LOCATE 71,3: PRINT USING "OH NO"~LOG(FD(101))ILOG(10)+6
LOCATE 66,4: PRINT USING *i# 4
PRINT USING *#4}. iH"-wG(FD(IQS))/LOG(101+6 " LocaTE 66,5
PRINT USING *###%;102: LOCA
PRINT USING AL MO' LOG(E‘D(IQZH/LOG(IOH»G LOCATE 65,8
PRINT "BETA 1311
IF TITLBS-'COLE—COLE (K)' THEN ELSE 8670
KL=XL/RFACT+RMIN; KH=XR/RFACT+RMIN: LOCATE 64,9: PRINT *K1l:%;
PRINT USING “#4444. H11%;KL: LOCATE 64,10: PRINT *Kh:*;
PRINT USING #4044, FHH}*iKH: GOTO 8700
EH=XL/RFACT+RMIN: EL=XR/RFACT+RMIN
LOCATE 64,9: PRINT “E PRINT USING “#4{#i¢. 444" ;EL
LOCATE 64,10: PRINT "Eh PRINT USING *#344#4. 444" ;EH
WINDOW (07-50) - (100 (99,49) - (499,249) : 1QD1=IQl
IQD2=102: ' 1QD3=1Q3: !sTI\RTDr-ISTART. IENDD=IEND: RETURN
*GETDATA.TEMP: IF NPT=1 THEN GOTO 8800
FOR I=1 TO NBT-1
OPEN “IAZTEMP*+RIGHTS (STRS (I),1)+*.DAT" FOR INPUT AS #1
INPUT $1,OMINT(I),QMAXT{I), BDT (1)
TNFPT (1) = (QMAXT (1] ~QMINT (1] ) *PDT (I} +
INPUT $1, FT(I,IL): INPUT 41,
NEXT IL: CLOSE #1: NEXT I
RETURN
*SAVEDATA.TEMP: FOR I=l TO
OPEN "IAZTE‘.MP“+R!GHT$(STR$(I+1) 1) +* .DAT" FOR OUTPUT AS #1
PRINT §1,QOMINT(I};QMAXT(I);PDT (I)
FOR IL=1 TO TNFPT(1)+2 BRINT 41, FT(I,IL);: PRINT #1, ET{I1,IL);
PRINT #1, KT(I,IL): NEXT IL: CLOSE #l: NEXT I: RETURN
*SAVEDATA" TEMPO opsn ‘IAZTEM.Pl DAT* FOR OUTPUT AS #1
PRINT 41, OMINT;QMAXT;PDT: TNFP= (QHAXT-QMINT) ;L;DT+} .

FOR . B{IL);

FOR INPUT
INPUT #1, QMINT QM}\X’A‘ PDT TNFP= {QMAXT— QHINT) APDT+1

FOR IL=1 TO TNFPT(!)+2
ET(I,IL): InpUT #1, KT(I,IL)

*GETDATAZ :
IF QMINT=0 AND QUAXT=1 THEN TNFP=PDT
FOR IL=1 TO TNFP' INPUT ¢1, F(IL): INPUT #1, E(IL)

INPUT #1 NEXT IL: IF EOF (1) THEN ELSE 8990
F(TNFP+15—F(1)~ E(TNFP+1)=E{1) : K(TNFP+1)=K(1
F(TNE‘L;+2)-F(TNFP)' E(TNFP+2) =E (TNFP) : K(TNFP+2)-K(TNE‘F)
GOTO 907

INPUT §1, F(TNFP+l): INPUT 41, E{TNFP+1): INPUT #1, K(INFP+1)
INPUT 41, F(TNFP+2): INPUT #1, E{TNFP+2): INPUT #1, K(TNFP+2)
IF EOF (i) THEN 9070

FOR M=1 TO 23: IF EOF (1) THEN 9070
INPUT §1, DTP(1,M): NEXT M: IF EOE‘(I) THEN 8070
INPUT ‘1 HMF: IF HMP>10 THEN HMF=
T HMF: IF EOF (1) THEN 9070
INE‘UT $1, SN$(M): NEXT M
CLOSE 1% NPD=0: RETURN
*GETD: CONSOLE 1,20: CLS 3: FILES “* FPEK"™
INPUT *SELECT FILENAME
OPEN FAS (2) +"\"+AF$+%. FEK' FOR INPUT AS $1
INPUT 41, TNFPD,KL,ER: INPUT 41, FD$,DDS$,ZD$, ¥YD$,SD$,CDS
FOR I=1 TO TNFPD INPUT #1,FD{(1), ED[I.\ KD(I) NEXT I
IF EOF(1) THEN GOTO 91
INPUT #1, IQKI IQK2, IQK3 IQE1, IQE2, IQE3
CLOSE §1: NPD:
IF IQK1=0 THEN ELSE GOTO 918
JQK2=0:IQK3=0:IQE1=0: IQE2=0: IQE3 =0
RETURN *PLOT



