Y
NBIMBIAYANAN NIzveundIaAns .

NTRENEENAL DT L KNBL AR YRURN IS BA NS WA NA
SOFTWARE DEVELOPMENT FOR
ANTENNA CHARACTERISTIC DISPLAY

8136 T
AREE RATHIE

-’dlu
21317HNUTNMN
TBVIERTIRNTE RT.91T §TIRNgYn

—_—
zasvmf i
%
< .,
lnUneiL, auM’i
o 4 ql
A, e, 50 0 1, 255
— T
NN WMTULTYYIAINTTUARRT un TuRn
NIAY INTRUUAIRY
ALY IAINTTUAERT

AoiMinA T IRENTZIaNINET L 3RmmAT AsnTele
fnvAnyn 2533



]
NYTRENZ NG L RBuAR tAUNNBLL 28 98 WAINA

Amunfindi L A asiun T iesnRagRs e daniuad tﬁauaﬂvn1sﬂ15n1iudaéuuazﬁuﬁuﬂuﬁ
navaﬁuaﬁnnﬁiuzﬂuunvﬂﬁﬂ Lﬁaﬂﬁﬂ1snaunﬂvt%uunn1dauﬁﬁﬁawuaﬁn1ﬁtﬁavﬁu Tﬂu\ﬁnundunﬁn
uaxﬁuuauﬁﬁﬁﬁﬁmn11uuavﬂﬁuaﬁnﬁﬁtnéﬁﬁ uas 1ﬁ77u71u111u1n81unuﬁ tnaiMQt7ut7uu1ﬂ1ﬂ1u-
aﬂnﬂﬁiﬂLnMH11uLuﬁﬂaﬂuLuanﬁnauniuﬂyﬁaﬂnu17 ivﬂaﬂuaiulmqnnuu1auu1tﬁunﬂbﬂ BASIC Tau
1ﬁhwiuuavNuﬂunWTuNHauuﬂ"auuuﬂuﬂaﬁnnuvaaun 111&17 u1¥a1u17ntﬂanﬁn1~ﬂ1un17uunﬂuuﬂ"
auﬂnauwuﬁuﬂuavaﬂuannﬁﬁuwavuuﬂ 1na1n71un11wﬂeﬂ nuaaﬂuﬂaﬂmu11 uanﬁﬂnuu1§a1u11ntvun
77uN17 HELP twauaanwauuwuﬂuénuuavﬂawmu71nnﬂav1§v1uaq Mﬂﬂ?ﬂnﬂﬂﬁ&unﬂ?ﬂﬂﬂﬂuﬂﬂﬂTUT—
un1u51n1uaﬁuaﬁnﬁu1v5uﬁnn1ﬁuamauuwuuuauua1 uu11uanlﬁnfvnununuamv\11unuvﬁa



ABSTRACT

This thesis pertains to the development of
computer software to demonstrate the radiation pattern
and input impedance of some basic antennas for use as a
teaching aid for instructors of an introductory antenna
ccourse. Fundamentals and definitions of each basic
antennas were treviewed and included in this thesis so that
beginners of the course could comprehened the subject
before getfing into using the software prog}am. Based on
available mathematical expression of radiated field and
impedance in literature, the software was rigorously
develﬁped and writfen in BASIC language. Several menus
are prepared so that a user can select types of anterina
user wants to observe radiation patterns or input
impedance. the Help menu is also provided in case the
user needs & description for the part he/she is working
on. The program was tested for some antenna of known
characteristics and the result were found in an agreement

with those in literature.
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Axdir

Volume in drive A has no label
Directory of A\

ACDCHAIN BAS 24317 1-01-80 12:373a
ACD EXE 71369 3-22-91 S:51p
ACDCHAIN EXE 33913 1-01-80  12:36a
~CD BAS S9655 I-22-91 S 45p
BRUNZ2O0 EXE 68396 4H—-13-846 10:58a
HELF TXT 6952 I-24-88 11:47p
DEMO DAT 2894 4-01-91 12:546p
CGA COmM 83493 1-01-80 12:01a
COILOUR CcomM 256 10-20-83 1Z:00p
% File(s) 81920 bytes free

Arbrun2O

Microsoft GuickBASIC Compiler

Version 2.00

Microsoft BASIC Compiler Runtime

Version 5.60

(C) Copyright Microsoft Corp. 1982 - 1986

a

{
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Jgmmon back$, set,chchecks
KEY OFF
SCREEN 0,0,0
WIDTH 80
COLOR 7,0 -
DIM MUS(B),X(S&O),Y(E&D),EP(E&D),HP(E&O),%i(180),arr(360),arr%(360)
FI = 3.141S%
TRUE = -1 : FALSE = NOT TRUE
UFs = CHR2(O)+CHR3(72
FET% = CHR®{0)+CHR$(77)
DN% = CHR3% (D) +CHR$ (30)
LT$ = CHRS& () +CHR$(7S
DEF FMEFD(I%,FI) = AES{(SIN((I%Z-70)%FI1/180))
DEF FNEFDXA(IXL,FI,.R) FY¥COS(I%Z¥FI/Z180)Y%x130 + ZZ0
DEF FMEFDY(IZ,FI,R) ~RESIN(IZKFI/Z180) 70 # 100
DEF FMHFDX{IZ,FI,R) COS(I%ZXFI/180) %1350 + 320
DEF FMHFDY{(I%L,FI,R) ~SIN(I%XFI/180) %70 +100
. DEF FNWIRE(IZ,PI,L) AES( (COS(FIXLXCOS ((I%-F0) %FI1/180))—COS(FI*L)) /SINL(IY
FO)YXFPI/LIB0))
DEF FNTESTWIRE{IZ,FI) SIMN((IN=-F0)%FI/180)
def fnarr{i,nelem,pi) = abs(sin(nelemkfi (i) /2)/(nelenksin (F1 (1) /2)))
def fnarx{i,nelem,pi,ans) = ansXcos{ixpi/ 180)
def fnrprime({aa,ll,zz) = (aa™2+(1l=zz)"2)". 3
def frfO(zz,1l,pi’ = cos{(2kpikzz) - cos(2ipixll)
def fng0izz,ll,pi) = sin(2¥pixabs(zz)) - sin(2X¥pixll)
def fnuylize,pid) = sin(pi4*cas(ze))/(pi4*co5(ze))*(sin(ze)*cos(pi4*sin(;;)
—s_a{pid%kesin(ze)))
def fnuyZ(ze,pid) = cos(pi4*sin(ze))/(pi4*sin%ze))*(Cos(ze)%sin(pi4#cos(ze)
—cos (pid4%cosize)))
def frxz(id,pi) = (sin (i%%pi/Z18M ¥xsin({(pi/4) ¥sin(i%xpi/180)) - cos ({pi/4) ke
n{iv%xpi/180))) /cos (i Z%pi /180)
def fnyz (i%,pi) = cos{(pi/4)%sin(i%&kpi/180))

W nu

if backs = "ok'" then 1120
500 CLS :

LOCATE ,,0

FRINT

FRINT " "
FRINT " ’
FRINT "
FRINT "
FRINT "

® ERINT g o=

w : " e g
PR T‘;I g

8 E{F'RINT "
B ™

print " H"

3 " m n
print & i )
primt " & ’ & _m Emg‘, g w1 Eau
print " ﬁ I % Py L 5 mmmﬂ% N

LOCATE 1,1

FRINT " "

Foi I%n = 1 TO 77
LOCATE 1,I%+1
FRINT -

MNEXT i%

LOCATE 1.7%

—



810

ol

FRINT "o - 103 -

FOR I% l 2 70 14

LOCATE I ?

PRIMNT "]

MEXT

t.0CATE 15,77

SRINT "4

FOR I%Z = 78 TO 2 STEF-1
LOCATE 13,1I%

FRINT """

MEXT i%Z

LOCATE 15,1

FRINT " L"

FOR IZ = 14 TO 2 STEF-1
LOCATE 1I%4,1

FRIMT "{" oo

MEXT 1% N

locate 135,25 : print "4"
T$ = "TELECOMMUNICATION DEFARTMENT"
LOCATE 15,26

FOR IZ = 1 TO 28

FOR J = 1 TO 100

MEXT J

COLOR 15,0 AN
FRINT MID$(T$,I%,1):
COLOR. 7,0

MEXT I% :
locate 135,54 : print “f"
T$ = "RBRy"

FOR I4 =1 TO 32

IF IZ < 2 THEN 710
LOCATE 17,I%-1

PRINT *
LOCATE 17,1%
FRINT T$

FOR J = 1 TO 30

MEXT J,I%

Tig = " Aree Rathie "
t2s = " Jaray Surawatpunya"
FS = INT{LEN(T1%$)/2)+40

FOR I%Z = 1 TO LEN(T1$)

LOCATE 19, (FS-1%)

FRIMT LEFTS(T1$,1I%)

LOCATE 21, (FS—-LEN{TZ%))

FRINT RIGHT$(T2%,1%)

FOR J = 1 TO 100

NEXT J, 1%

T$ = "Press any key to continue
FOR IZ = 5S4 TO 28 STEF-1
LOCATE 23,I%

FRINT T

NEXT I%

LOCATE 23,28

COLOR 2,7

FRINT LEFTS(T$,25)

COLOR 7,0

FOR IZ = 1 TOQ 10000

A% = INKEYS

IF A% <> "" THEN 810

MEXT I%4

GOTO SO0

ck: dema = false : demol = false

GOSUR &0Q00 : “draw border

LOCATE 4,35 : CCLOR 0,7 : FRINT " MAIM

MUs (1)
MU (2)

"ot HE‘lp n
" 2. Demonstration

COLGR 7,0
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MU (Z) = " 3. Run Frogram "

MUS(4) = " 4. Exit Frogram "

LOCATE 7,32 @ COLOR 0,7 : FRINT MU%(1) : COLOR 7,0

LOCATE 8,32 : FRINT MUS(2)

LOCATE 2,32 : PRINT MUS (D)

"OCATE 10,32 : FRINT MU (4)

-0CATE 14,23 : COLOR 0,7 : PRINT " Use Arrow key to select " : COLOR 7,0

SET =1 : muw = 4
270 A% =INKEY% : IF A% = "" THEN 270
IF As = UPs OR As = LT% THEMN GOSUER up :607TC 970 : ° s. up (4),
IF A% = DN$ OR A% = RT3 THEN GOSUR down :160T0 70 : ° s. down(d)
fgosub 6330 = select by fixed (4)

IF A5 = "1" OR A% = "H" OR A% = "h" THEM RS = 1 : GOSUE fixed : GOTO 1080
IF A% = "2" OR &% = "D" OR A% = "d" THEM RS = 2 : GOSUE fixed : 'GOTO 10L .,
IF A% = "Z" OR A% = "R" OR A% = "v" THEN RS = I : GOSUE fived : GOTO 1080
IF A3 = "4" OR+4% = "E" OR A% = "&" OR A% = CHR%(27) THEN RS = 4 : GOSUE 4
xed : LCOCATE 18,1 : *=ND - to- :
IF A% = CHR3(13) THEN 1080
SQUND 1000, 2: SOUND S00,1 ) s Vs
GOTQ 370 - . .
1080 IF SET = 1 THEN goto help )
IF SET = 2 THEN DEMO = TRUE ELSE DEMS = FALSE
IF SET = 3 THEMN 1120

IF SET

gota 11Z0
help: locate 6,1,0
print " - A
color 037 !
print" HELF ";
color 7,0
print "| ]u
pr t "

4 THEM LOCATE 18,1 = END

print f'

print "I

print "|

print "|

print "

print "l
print "l

print *

print "

print “|

print "

"

print "
P nti"’ i
'II
open "help.txt" as #1 len = 79
field #1,79 as helps$
view print 8 to 18
for i = 1 to 10
get #1 @ print helps
next 1%
get #1 : print help$:
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gosub helpl : if &% = chr$(27) then goto helpd
for i¥% = 1 to 10
get #! : print helps

next 1%
get #1 : print help$;

~meub helpl : if as = chr$(27) then goto help3

for i% = 1 to 10
get #1 : print help$
next i% ’

get #1! : print help%; .
gosub helpl '+ if as = chr$(27) then

for iZ = 1 to 10

get #1 : print help$
next i7

get #1 : print helpd;
gosub helpl : if.a% = chr$(27) then goto help3

for iZ = 1 to M0

get #1 : print help$
rext i% .

get #! : print helps$s
gosub helpl @ if a% = chr$(27) then goto helpl

€O
[n]
+
o

help3

for i% =1 to 10
get #1 : print help$
next 174 !

get #1 : print help$;
gosub helpl : if as$ = chr$(27) then goto help3
for i%Z = 1 to 10
get #1 : print helps
next 1%
get #! : print helps$; -
gosub helpl : if as = chr$(27) then goto help3
he 3: close #1 : view print : gotao 810
11.0 REM RUN program
CLS ) '
SET =1 @ mu = &
GOSUEB 6000 : “draw border
LOCATE 4,32 : COLOR 0,7 : FRINT " RUN FROGRAM MENU " : COLOR 7,0

MUS(1) = " 1. Dipole "

mus(z)y = " 2. Loaop "

MUS(3) = " 3. Array "

MUS(4) = " 4. Yagi - Uda "

MUS(S) = " 5. Helix "

mus (&) = " &. Go Back "

LOCATE 6,32 COLOR ©,7 = PRINT MUS(1) : COLOR 7,0
LOCATE 7,32 FRINT MUS(Z) 5

-t

LOCATE 8,32
LOCATE 2,32

FRINT MUS(3)
FRINT MUs(3)

LOCATE 10,32 FRINT MU$(S)

locate 11,32 : print mu$(b)

LOCATE 14,26 COLOR 14,15: FRINT “"Ar
"3:COLOR 16,15 : FRINT "ESC"3;:COLOR 7,0 :
17230 IF DEMO THEN GOSUE 1470
1290 A% =INKEYs : IF As = "" THEN 1250

raw Eey";:CDLDR 7,Q:FRINT " toO sele_t
FRIMT " to exit "

IF A% = UF$ OR A% = LTs THEN GDSUé'Upi :60T0 1280 = ° s. upid)

IF A% = DN$ OR A% = RTS THEM GOSUB downl :60TO 1280 : ° =. down(3

IF A% = "1" OR A% = "D" OR A% = td" THEM RS = 1 : GOSUB fixedl : GOTO 14.2€
IF A% = "2" OR A% = "L" OR A% = #1v THEN RS = 2 : GOSUE fixedl : GOTO 142C
IF A% = "Z" COR A% = "A" OR A% = wan THEM RS = 3 : GOSUR fixedl : GOTO 142C
IF A% = "4" OR A% = "Y" OR A% = "yt THEM RS = 4 @ GOSUE finedl : GOTO 14.C
if at = "S5" ar a% = "H" ar a$ = "h" then rs = & : gosub fixedl : goto 142C
IF A3 = "&" OR A5 = "G" OR A% = "g" THEMN 810

IF as = CHR$(27) THEM LOCATE 18, 1:END

IF 6% = CHR$(13) THEN 1420

S50UND 1000, 2: SOUND 500, 1
GOTO 12890
1420 IF SET = 1 THEN 1610
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IF SET = 2 THEN goto loops

IF SET = 3 THEM goto array

IF SET = 4 or set = 3 THEN chchecks = "ok" : chain "acdchain®
if set = &6 then 810

1470 "demostrate .
.OCATE 24,33 : COLOR 0,7 @ FRINT " Demonstration "3 : COLOR 7,0
LOCATE 16 @ FRINT " In this menu you can select vour-choice by use arrc
gosub 7320 : 1f a$ = chr$(27) then goto back .
LOCATE 18,7 @ FRINT "When you press ";CHR$(24);" or ";CHR%(27);:;" the menu
ill be »

FOR I% =1 TO 18 : GOSUB upl : SOUND 10040,1 @ FOR J% =1 T0 50047 1 NEXT J7
I%

rgosub 7320 1 i &% = chr$(27) then goto back

LOCATE 19,7 : FRINT "and when you press ";jCHR%(23);" or "iCHR%(26);" then

FOR IZ = 1 TO 18 : GOSUE downl : SOUND 1000,1 : FOR J%Z = 1 TGO S000 : NEXT
Yoy I%

ILOCATE 20,12 : 'FRINT " You use it to move curscr to top1L that you want”

LOCATE ,13 PRINT "and press RETURN (4) key" .
LOCATE , 10 FRINT "You can select by Fress number or first letter of tl ..
hoice"

FRINT “MNow I select (1) bipale {by press 43"

LOCATE ,15 :
gosub 7320 @ if a% = chr%(27) then goto back

goto 14610
array: cls

locate Z,31 @ print "
locate 4,31 @ print " "
locate 5,31 ¢ print " b

locate 4,33 colcor 1S
print "A r r a y" : color-7

mus (1) = " Calculate " @ mus(Z) = " Load data "
laocate 23,30 : color 0,7 @
print mu${l); : calor 7,0 : print " or ";mu${)
set = 1 -
arrayl:
a% = inkevs : if a$ = "" then goto arrayl
if a%$ = chr$(13) then goto array2
it a% = ups or as = dn$ or at = 1t$% or as$ = rts$s then
rs = set + 1

if rs > 2 then rs =
locate 23, l6kset+14 print mus(set)
locate 235,16%rs+14 @ color 0,7 @ print mu$(rs) : color 7,0
set = rs
else sound 1000,1 : sound S00,2
end i+f
goto arrayl
array2: locate 23,30 : prinmt " "3
if set = 2 then goto loadZ2
nelem: locate 7,10 : print "Enter No. of Element = i
quan = 2 : locate 7,33,1 : gosub enter |
nelem = int(val (b%$))
if nelem = 0 then goto nelem
locate 7,32,0 : print nelem
mus$ (1) Normal "
mud (2) " Ordinary Endfire *
mu$ (3) " Handsen ~ Woodwvard "
locate 15,10 : color 1S @ print "wWhich is your choice
locate 16,1§ : color 0,7 @ print mus(l) @ cclor 7,0
locate 17,15 : print mu$()
laocate 18,13 : print mus$(3)

1

W

-

color 7

~u

set = 1
1500 a% = inkeys : i+ as = "" then 13500
if a% = up% or a% = 1t$ then
rg = set - 1
if rs < 1 then rs = =

locate rs+1S5.13 ¢ color Q,7 : print mu%irs) @: color 7.0



- 107 -

locate set+135,13 @ print musiset)
set = rs : goto 13500
end if
if a® = dn% or a$ = rt3$ then
rs = set + 1
if rs >

3 then rs = 1
locate rs+15,1S ¢ color 0,7 : print musirs) : color
locate s=t+135,19 : print mus(set)
: set = rs : goto 1500
end if
-lf &% = chr$(13) then 1510
sound 1000,1 : sound S00,2
goto 1300
1510 view print 135 to 18 : cl
locate 7,10 : color 13 :
tils = mus(set) '

5 ! view print
print musi{set) : color 7.

if set = 1 then goto normal
if set = 2 then goto ordi
i¥ set = 3 then goto handsen
normal : '

320 locate 11,10 @ print "Spacing = i Lambda
quan = &6 @ locate 11,20 : gosub e
spac = val (b%) )
if spac = O then, goto 1520 .

locate 12,10 @ print "Fhase = j s

guan = &6 : locate 12,18 : gosul =t
mus (1) = " Degree " : mu$() = " Radian "
locate 23,30 @ color 0,7
print mus(l); : color 7,0 @ print or "souk(2)
set = 1
1480 a% = inkeys : if as = "" then 1480
if a%$ = chrs(13) then 1430
if a%$ = ups or as = 1t$ ar a$ = dnd or a%$ = rts then
rs = set + 1

if rs > 2 then rs =
locate 23, 1bé%kset+14 print mus{cset)
locate 23,16%rs+14 : color 0,7 : print mus{rs) : color 7,0
set = rs
else sound 1000,1 : sound 300,2 : goto 1480
end if
goto 1480
1420 locate 12,25 : print "Degree" : till$ = mus{set)
if set = 2 then phsd = val (b$)%180/pi elcse phsd = val (b$)
locate 2F,30 @ print " "
if set = 1 then phs = val (b$)%pi/180 else phs = val (b$)
locate 12,18 : prinmt ' a1 locate 12,18 : print using"###.##";phad
goto calz T
ordi: 1d = (1 - 1/{2fnelem)) /2
locate 11,10 : print using"Enter Spacing of element (not more than #.#a#
ambda) ";1d
1570 locate 12,10 : print "Spacing =
quan = &6 @ locate 12,20 : gosub
spac = val (bs)
if spac <= O or spac > ld then goto 1530
locate 11,10 : print "Spacing ="j;spac;'Lambda

1

Lambda"

phs = 2%piixspac : phsd = phs%x180/pi
locate 12,10 : print "Phase ="j;phsd; “Degree
till% = " Degree"
goto calZ
handsen: 1d = {(1-1/nelea) /2
lozate 11,10 : print using"Enter Spacing of element (not more than #.#..
ambda) "31d
1540 locate 12,10 @ print "Spacing =
guan = &6 1 locate 12,29 @ gosub

spac = val (b))

Lambda"




if spac <= 0 or spac *

locate 11,10 :

phe = Z2xXpisxspac + pi/nelem

X3

locate 12,10 : print "F
tills = " Degree"

n
W
.
[
.

locate 14,12 : print
locate 15,12 : print
for i4 = O to 180

£i(i%) = phs+2%pikepack

next 1%

test = O
for 1% = O to 18¢
if Melemisin{+i{i1%4)/2)
arr{izZ) =1
else. arr{ii) = fnarr (i
and if \

if arr(iz) % test t

locate 15,31,1 : prin
next i%
for i¥% = 181 to 3&0
arr (i) = arr (3&60-i%
locate 15,31,1 : prin
next 1% ’

for 14 = 0 to 3&0
arrf (14) = arr{iid)/t
next 1%
locate 15,24 :
checkl:
muH{l) =" See pattern
wE(E) = " Save data
locate 20,5,0 : color O,
locate 20,23 print mus
locate 20,59 print mus
set = 1
13530 a%$ = inkey$ @ 1f a% =
if a% 1t$ or as = ups
if a% = rts or a%$ = dns$

print "

It

if a%$ = chr$(13) then go
sound 1000,1 : sound S00
makeZ: 1f set = 1 then goto
if set 2 then goto
if set = T then goto
if set = 4 then 1120
drawpattl:
muE (1) = " Only Array
mus(2) = " Fsi fn. & A

locate 16,10,0 @ colar 1
locate +7,12 @ color 0,7

locate 18,12 : print mus
set = 1
1560 a% = inkeys : if a% = "
if & = chrs(13) then 1
if a$ = ups or as = 1lts$
re = set + 1
if rs > 2 then re =
locate set+16,12 @ p
locate rs+146,12 @ co
set = s
else sound 1000,1 : soO
end i+

gato 1360

1370 if set = 2 then
gosub arrgrp
2lse locate 19,34

108 -

ld then goto 1340

print "Spacing ="j;spac; “Lambda

: phed = phsx1380/pi .
hase ="3;phsd; "Degree

Calcul ate.."”

Array factor at 9 = Degree"

cos{iZipi/130)

3

= 0 then
Zynelem,pi)

hen test = arr{(i%)

t 1%;

)
t i%;

est
QL. "
"o omusl2) = " Multiplication
or o mus(g) = " Go back "
7 : print mus(l) : color 7,0
(2} : locate 20,41 : print mus(3)

(4)

""" then 1350
then gosub 6920
then gosub 672390
to makel

2 2 Loto check?2
dr awpatt?

multi

savedatal

goto 13350
czto 1350

factor "

rrray factor

S ¢ print "Select" :
: print mus(l)

color 7
color 7,0

()

" then 1560

S70

or a% = dn% or &as = rt$ then
1

rint musi{set)
lor 9,7 : print musi{rs) : color 7,0

und 300,22 : goto 1380



- 109 -

colaor 31 : print "Flease wait" : caolor 7
for i%Z = 0O to 360
= arr+{i’)

#H{1ZA) = fnepdu(iZ,pi,r) : y{i¥) = fnepdy{(ii.pi,r)

next 1%
gosub 46800 7 draw graph
end if Co

gosub arrdisp
goto check2
savedata:
view print 7 tao 20 : cls
locate 7,35 : color 1S : print "Save Data" : color 7
view print ¢ to 18 : primt "Directory of"; @ files "xX.dat"
locate ,13 @ print "Enter filename -> B
cl = csrlin @ locate ,335,1
quan = 26 : gosub enter : filenames = b$
gosub 7240 “change filename
LOCATE CL,33 : COLOR 15 : FRINT FILENAMES; : color 7
LOCATE 18,32 :COLOR 31,0 :FRINT "Flease wait " : COLOR 7,0
OFEN FILENAMES AS #1 LEN = 8
FIELD #1,8 AS ZETAS
FOR IZ = 0 TO 360
LSET ZETA3 = MESS(arrf (I14))
FUT #1 '
NEXT i%
for iZ = O to 180
leset zetas$ = mkss(Fi(i%)) : put #1
next 1%
for i4Z = O to 180
lset zeta$ = mks$(arr {iZ) X10000) : put #1
next i%
leset zetas
put #1
lzet zetas = lefts(tils,8) = put-#1
lset zetas mids(tils$,F,8) : put #1
lset zetas mkss (spac) : put #1
leet zetas mke$ (phsd) : put #1
lset zetas = tills : put #1
close #1
VIEW FRINT
gosub artrdisp : goto checkZ2
load2: view print 7 to 22 : cls
locate 7,35 : color 1S : print "Load Data”
view print 9 toc 18 : print "Directory cf";
locate ,135 : print "Enter filename -*> i}
cl = csrlin : locate ,33,1
quan = 26 : gaosub enter : filename% = b%
gosub 7240 ‘*change filename
LOCATE CL,33 : COLOR 1S : FRINT FILEMNAMES; : color 7
LOCATE 18,32 :CAOLGCR 31,0 :PRINT "Flease wait " : COLCOR 7,0
OFEMN FILENAMES AS #1 LEN = 8
FIELD #1,8 AS ZETA%
FOR IZ = © TO 3&0
GET #1
arr+ (I4) = CVS(ZETAS)
MEXT IZ%Z
far iZ = 0 to 180
get #1 : fi(i%) = cvs(zetas)

n

mks$ (nelem)

olor 7
ll* datll

+~ N
-
p—
1]
1]

next i%
for iZ = Q to 180
get #1 : arr(iZ) = cvelzetad) /10000

next 1%
get #1 : nelem = cvs(zetas)
get #1 : a3 = zetas
get #1 : bs = zetas : tils = az+b®
get #1 : spac = cvsi{zetas)
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get #1 : phsd = cvs(zetad)

get #1 @: tills = zetas

close #1

VIEW FRINT

gosub arrdisp @: goto checkZ
) i: view print 7 to 20 @ cls

locate 7,30 : color 13 @ print "Fattern Multiplication" : color

view print 7 to 18 : print "Directory of";
files "¥.dat"”

LOCATE ,15 : FRINT "Enter filename ->

CL = CSRLIMN : LOCATE ,33,1

guan = 246 : gosub enter  filename$ = b$

GOSUR 7240 ° change filename

LOCATE CL,33 : COLOR 15 : FRIMT FILEMNAMES$; : calar 7

FRINT : locate ,32 : COLOR 31 : FRINMT "Flease wait.." 3 COLGOR

OFEN FILENAMES AS #1 LEN = 8

FIELD #1,8 AS ZIETAS

FOR ILZ = O TO 360

GET #1 )

EF(I%) = CVS{ZETAS)

NEXT I% ¢ close #1

cls : view print .

locate 9,10 : print "Load data Ot

locate 11,10 « print "Multiplication at & = Degree"
test = O N -
for i7Z = 0 to 340

hp(id) = ep(ii) Xarr{i%)

if test < hp(iZ) then test = hp(iZ)
locate 11,31 @ print i%;
rext i%4
locate 11,24 : print " Ok. "
locate 13,10 : print "Mormalize...”
for i4 = 0 to 3460
hp(iZ) = hp(i%)/test
next i7%
locate 13,19 : prinmt " gk."
locate 20,32,0 @ color 0,7 : print " Any key to see Fattern
gosub keypress
multipatt: locate 18,34 c
for 14 = 0O to 3&0
r = hp(i?%)
x(i%) = fnepduliZ,pi,r) : y{iZ) = fnepdy(iZ,pi,r)
next 1%
gosub &800 7 draw graph
gosub- multidisp
mus(l) = " QAgain " : mus () = " Go back "
locate 23,30 @ color 0,7

LJ .

print mus(l)sy : color 7,0 : primt " or "rous (2)
set = 1
1580 a% = inkevys : if &a%$ = "" then 1380
if a% = chr$(13) then 13550
if ag = up% or a$ = 1lt$ or a% = dn$ or as = rts then
rs = set + 1
if rg » 2 then rs = 1

locate 23, 16%set+14 : print mus(set)
locate 23, lé%rs+14 : colar 0,7 @ print mu$irs) : color 7,0

set = rs
else sound 1000,1 : sound S00,2 1 goto 1380
end i+f

goto 1580
152G if set = 1 then goto multipatt
if set = 2 then gosub arrdisp : goto check?2
a: a% = inkeys : if &% = "" then gato a
goto 1120
14619 GAOSUE 400G 7 draw border
MUs (1) = " 1. Ideal Dipole "

olor 31 : print "Flease wait" : color 77

color



1740

1840

1900

idi:

id2:

111

MUs(Z2) = " Z. Short Dipale "
Us (Z) = " 2. Wire Antenna "
MU%(4) = " 4. Go Back "
LOCATE 4,33 :COLCR 0,7 ¢ FRINT " Dipole Antenns " CoLoRr 7,0
LOCATE 7,32 :COLOR 0,7 : FRIMT MU$(1) : COLOR 7,0
LOCATE 8,32 r FRINT HUmk~. 3
LOCATE 2,32 : FRINT MUS(3)
LOCATE 14,32 : FRINT MUS(4) )
LOCATE 14,26 : COLOR 164,15: PRINT "Arrow key";:COLCR 7,0:FRINT "
"3:COLOR 16,15 : PRINT "EBC";:COLOR 7,0 : FPRINT " to exit "
SET =1 @ mu = 4
IF DEMO THEN 2640
A% =IMKEYS® : IF A% = "" THEN 1740
IF A3 = UFs OR A% = LT% THEMN GOSUB up :G0OTC 1740 : * s.. up{4)
IF A% = DN% OR A = RT$% THEN GOSUE down :GOTQ 1740 : ° s. down (4)
gosub &330 .='select by fixed (4)
IF A% = "1" OR A% = "I" OR A$ = "i" THEN RS = 1 : GOSUE fixed : GOTO
IF A% = "2" OR B = "S" OR A% = "s" THEM RS = 2 : GOSUE fixed : GOTO
IF A% = "3" OR A3 = "W" OF A% = "w" THEN RS = 3 : GOSUR fixed : GOTO
IF A% = "4" OR A% = "G" OR A% = ‘'g" THEM 1120
IF A3 = CHR$(27) THEM LOCATE 13,1:END
IF 4% = CHR$(13) THEM 18&0 ‘
SOUND 1000,2: SOUMD S00,1
GOTO 1740 - .
IF SET = 1 THEN 1300
IF SET = 2 THEN gotc short
IF SET = T THEN 24890
IF SET = 4 THEN 1120
CLs
locate 3,32 @ print " "
locate 4,32 print "
locate 3,32 ¢ print " - "
LOCATE 4,34 : COLOR 15,0 : FRINT "Ideal Dipole” : COLOR 7,0
mus (1) = " Calculate " : muzx () = " Load, data "
locate 23,30 : color 9,7 :
print mu$(l); : color 7,0 : print " or ";jmus(2)
st = 1
a$ = inkey$ : if a$ = "" then goto idl
if a% = chr$(13) then gotoc id2
if a$ = ups% or a% = dnt¥ or a% = 1t% or a% = rt$ then
re = set + 1
if rs » 2 then rs = 1
locate 23, 1l6%set+14 @ print mus(set)
locate 23,16%rs+14 @ color 0,7 @ print mu$irs) : color 7,0
set = s
else sound 1O00,1 1 sound S0Q0,2
end if
goto idl
logcate 23,30 : print " ) "3

2020

if set = 2 then goto loadid

LOCATE 7,10 : FRINT "Calculate ..."

locate 9,13 @ print "E - Flane for 6 = degree"
FOR I%Z = O TGO 3&0

EF(IY) = FNEFD(I%,FI)

LOCATE F,33 : FRINT I%

MEXT i%

lacate 2,26 @ print " Ok . "

LOCATE 10,15 : FRINT "H - Flane for @ = degree"
FOR I% = O TO &0

HF(IY) =1

LOCATE 10,357 : FRINT I%

MEXT i%

locate 10,25 @ print " Ok. "

MUsS (1) = " See Fattern "

H (D)

MU

Save Data

to select

18¢ .
1860
1840 -
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MU (3) = " Go Back "
laocate 20,15,0 : color 9,7 @ print mu$(l) : color 7,0
locate 20,35 : print mu$(2) : locate 20,55 : print mus{3)

SET =1
2140 As =INKEYS
IF As = "" THEN 21490 -
IF A% = UF% OR A% = LT% THEN GOSUE &770 :G0T0 2140
IF A% = DN% OR A3 = RT$ THEN GOSUER 7000 :GOTO 2140

IF A% = CHR3(13) THEMN 2270
SOUND 1000, 2: S0UND 300, 1
E0TC 2140
2270 IF SET
IF SET
if set
2280 mu%(l) E - Flane " : mus(2) = " H - Flane "
locate 12,20.: ‘color 15,0 : print "Select FPlane" : color 7
locate 19,20 : color @,7 @ print musil) @ color 7,0
locate 15,40 : print mus(2) - -

1 THEN 2280
2 THEN 2470
I then 1610

nn

set = 1
2220 a% = inkevy$ : if a% = "" then 2290

if as = chws(13) then 2310 ,

if a% = upsd or a% = 1lt$ or a% = dn% o a% = rt$ then
rs = set + 1

. if r= * 2 then rs = 1

locate 15,20%=et : print mus(set)
locate 15,20%rs : color Q0,7 : print mu$(rs) : color 7,0
cset = rs '

else sound 1000,1 : sound S00,2 @ goto ZEF0

end 1f

goto 2270
2710 COLOR Ft,0
LOCATE 17,34 : FPRINT "Flease wait"
CoLoR 7,0
if set = 2 then 2400
FOR I%= O TO 369
R = EF(IZA) -
X(I7Z) = FMEPDX(IZ,FI,R) 1 Y{I%) FNEFDY (I%,FIR)
MEXT i%
GOSUE 6800 : °“DRAW GRAFH
GOTG alr
2400 FOR I%= O TO 3460
R = HF(IZ)
X(IZ) = FNHFDX(IZ,FI,R) : Y(IZ)
MEXT
GOSUE 6300 : °“DRAW GRAFH.
alr: gosub ideal
goto Z0Zd
2470 view print 7 to 20 : cls
locate 7,35 : color 15 : print "Save data”
view print 7 to 18 : print "Directory of"
LOCATE ,15,1 : FRINT "Bnter Filename -—-x*
cl = csrlin : LOCATE ,33 : guan = 2Z& :
GOSUE 7240 *change file name
COLOR 15,0 : LOCATE cl,33 : FRINT FILEMNAMES : color 7,9
print : locate ,32,9 :COLOR 31,0 :PRINT "Flease wait"; : COLOR 7,0
view print
OFEN FILENAMES AS #1 LEM = 3
FIELD #1,8 AS ZETAS
FOR 1% = O TO 360
LSET ZETA$ = MESS(EF(IX))
FUT #1t
MEXT 1%
FOR 1Y = 0 TO 3&0
LSET ZETA% = MKSS(HP(IX))
FUT #1
NEXT i7%

il

FNHFDY (1%, FI,R)
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CLOSE #1
GOTO alr

loadid: view print 7 to 20 : cls
locate 7,35 : color 13 : print "Load data" : color
view print 9 to 18 : print "Directory of"; : files
LOCATE ,13,1 : FRINMT "Enter Filename
cl = csrlin : LOCATE ,33 : quan = 26 :
GOSUER 7240 “change file name
COLOR 19,0 : LOCATE cl,33 : PRINT FILENAMES : color 7,0
print : locate ,32,0 :COLOR 31,0 :FPRINT "Flease wait " : COLGR 7,0
view print '

gaosu

OFEN FILENAMES A5 #1 LEMN = 38
FIELD #1,8 A5 ZETAS
for 1% = O to 3&0
get #1
epl{iX) = cws(zetas)
next 17 .
for 14 = 0 tao Zé60
get #1 .
hp(i%) = cvsi{zetas$)
next 174
close #1 : goto &lr
short: cls
locate 3,32 :‘print "
locate 4,32 @ print " " N
locate 5,32 & print " "
LOCATE 4,34 : COLOR 15,0 : FRINT "Short Dipole" : COLOR 7,0
mub(l) = " Calculate " : musi) = " Load data "
locate 23,30 @ color 0,7 »
print-mus(l); : color 7,2 : print " or "jmu3s(2)
set = 1
st tl:z
a$% = inkey$s : if a% = "" then goto shortl

if at = chr${13) then goto shortl
if a$ = up% or a$ = dn% or as = lts or ad = rt$ then
rs = set + 1
it rs » 2 then rs =
locate 23, 1l6%set+14 print mus(set)
locate 23,1&6%rs+14 : color 0,7 : print mu$(rs) : color 7,0
set = rg
elee scund 1000,1 @ sound S00,2
end it
goto shortl
short2: locate 23,30 : print " "+ locate 7,10,.
if set = 2 then goto loadsht
short3: print "Length of antenna ("j;chr$(127);"z)
quan = 7 : locate 7,35 : goesub enter : legt

i

{ Lambda"; ~
val{bg)

locate 8,10 @ print "Working fregquency = MH=z "
gquan = 8 : locate 8,30 : gosub enter : fregq val (b%)
locate 2,10 @ print "Size of conductor Lambda"
quan = 7 : locate 7,30 : gosub enter : val(bs)

locate 11,15 : print "Calculate ..."

locate 13,15 : print "Fattern at o =

for i%4 = O to 3860

ep (i) = fnepd(i¥,pi)

locate 13,29 : print i%; @ next 1%

locate 13,26 ¢ print " Qk. "
rrr = 20xpiipi¥legtilegt

rsu = sqgr (4xpi¥pl#1000000%Xfreq/S.7)

ro = rsuilegt/ (bipixa)

locate 15,15 : print "Radiation resistance =";rr;"o"
locate 14,15 : print "0Ohmic resistance ="3rao;"n"
locate 17,15 : print "Input resistance ="1rr+ro;"Q”

shortéa: mus(l) = " See pattern
mus (2) Save datsa
mad 3) " Go back

(I}



- 114

locate 20,15,0 : color 0,7 : print mus{l) : colar 7,0
locate 20,35 : print amu$(Z) : locate 20,35 : print au$(3)

SET = 1

shortd: A% =INKEYS
IF A% = "" THEM gotao shortd
IF a3 = UF$s OR A% = LT$ THENM GOSUE &790 :G07T0 shortsé
IF &% = DN$ OR A% = RT3 THEN GOSUR 7000 :G0TO short4d
IF A% = CHR${(13) THEN goto short7

SOUND 1000,2:50UND 300,1
GOTO shortd

short7: Tif set = 1 then goto shortsS
if set = then goto saves
if set = then 1610
chartS: locate 18,34 : color 31,0 : print "Flease wait" : color 7
for i4 = 0 to 3I&0
o= epliZ) . - -
w(i%) = fnepdu{iZ,pi,.r) = yv{i%) = Ffrepdyl{iZ,pi,r)
next i% ‘ ’

)

.

gosub 6800 “draw graph
acsub shtdisp
goto shorté
zaves: view print 7 te 20 @ cls
lacate 7,35 :color 18 : print "Save data" : colar 7

view print  to 18 : print "Directory of "j

files "%¥.dat”

LOCATE ,1S : PRINT "Enter Filename —>
cl = csrlin ¢« LOCATE ,33,1 @ quan = 2Zb6
GOSUE /_40 *change file name

COLOR 1S,0 : LOCATE 1,33 : FRINT FILENAMES : color 7.
primt = lccate L, 32,0 COLOR 31,9 :FRINMT "Flease wait
view print

OFEN FILLENAMES AS #1 LEN = 3

FIELD #1,8 AS ZETAS

FOR IZ = O TO 340

LSET ZETA$ = MKSS(EF(IZX))

FUT #1
NEXT iZ%Z
lset zetas

ub enter filenames

gos

" : COLOR 7.0

mkss(legt) : put #1

lset zetas mkss (freqg) @ put #1
lset zetas mkss (x) @ put #1
lset zetas mkss{rr) : put #1
lset zetad = mhkssi{ro) : put #1
close #1 : gosub shtdisp : goto shorté
gotao =&

loadsht:
view print 7 to 20 : cls
locate 7,35 : color 15 @ print "Load data”
view print 9 to 18 @ print "Directory of”;
LOCATE ,15 : FRINT "Enter Filename —> ¥
cl = csrlin : LOCATE ,33,1 : guan = 26 ames =
GOSUER 7240 ‘change file name
COLCOR 15,0 : LOCATE c¢l1,33 : FRINT FILENAMES : color 7,0
print : locate ,32,0 :COLGR 31,9 :FRINT "Flease wait " ¢ COLOR 7,0
view print '
OFEN FILENAMES$ AS #1 LEN = 8
FIELD #1,8 AS ZETAS
FOR I% = O TO Z&0

: color 7
: files "X.dat"
serot s nadie et it

g st

get #1 : ep(ii) = cvsl(zetas)

next 1%
get #1 : legt = cvsizetas)
get #1 : freq = cve(zetas)
get #1 @ a = cvsizetas)
get #1 : rr = cvsizetas$)
get #1 : ro = cvsizatas)

close #1 @ gosub shtdisp @ goto shortsé

H



2640 7 demonstrate
LOCATE 24,33 : COLGOR 9,7 @ FRINT " Demonstration "3 : COLOR 7,0
LOCATE 16,5 : FRINT "Now I select 3. Ui
S = 3 : GOSUE fined : SOUND 300,1 : go

ub 7320 1 i+ a% = chr$(Z7) then
o back
goto 2480 )
26. ' wire antenna
CLS : LOCATE FRINT " - "

§id (4

LOCATE = : FRINT " : "
LOCATE 4,33 : FRINT "
L OCATE 3,35 : COLOR 15 : FRINT "Wire Antenna" : COLOR 7
ausi{l) = " Calculate " : mu%(2) = " Load data."
lagcate 23,30 : color 0,7 :
print mus(l); : caolor 7,90 : print " ar "i;mus ()
set = 1
if demo then .gota deml

witel: :
a% = inkey% : i¥ &% = "" then goto wireil
if a%$ = chr$(l3)» then gotoc wirel
if a$ = upd or a% = dn% or &% = lt$ or a% = rt$ then
rs = set + 1
if rs » 2 then rs = 1 .
locate 23, la%¥set+14 1 print musiset)
locate 23, lé%rs+l4 : color 0,7 : print musirs) : color 7,0
set = re
else sound 1000,1 @ sound S00,2
end if
goto wirel
wire2: locate 23,30 : print " "
if set = 2 then I380
LOCATE 7,10 : FRINT "Flease enter the parameter”
wi 3=

LLOCATE 9,15,1 : FRINT "Length of antenna
if demo then gosub demol : goto mak
LOCATE 7,33 : quan = S5 : gn=ub enter
L = VAL {(bs)
if 1 <= O then goto wirel

mak: locate 10,15 : print "Conductor size =
if demc theén gosub demoZ @ goto call
locate 10,33 : quan = S : gosub enter : a = val{b%)

(Lambda) "

"etart calculating
LOCATE 12,15 : FRINT "Calculation.. "
LOCATE 17,15 : FRINT "Fattern at = Degree"
TEST = O
FOR I% = 0 TO 360
IF FNTESTWIRE(I%,FI) = O THEN EF(I%) = O : GOTC 2840
EF¢I%) = FMWIRE(IZ,FPI, L)

2840 LOCATE 13,29 @ FRINT I%;
IF EF(I%) » TEST THEM TEST = EF(IX)
MEXT I%
LOCATE 13,23 @ FRINT " Ol "
LOCATE 14,15 : PRIMT "Normalize.. "j
FOR 1% = O TO 3&0 1 EF(IYL) = EF(IL) /TEST @ NEXT IZ

call:

FRINT " Gk."

LOCATE 15,15 : FRINT "Impedance”

11 = 1/2 @ aa = a : gosub impeda

ILOCATE 14,18 : FRINT using "Resistance = frid. #HRHd QMo

LOCATE 17,18 : FRINT using "Reactance = #iHE. HHHE QUi
2240 MUs(1) = " See pattern Yo MUs(2) = ¢ Save data "

MUs(Z) = " Go back "

2960 lacate 20,15,0 @ caleor 9,7 @ orint musil) : color 7,0
locate 20,35 : print aus(Z) : locats 20,55 : print mus {3X)
3r'T = 1 : LOCATE ,.,0

demol then goto deml
emo thern nmosub demo? @ goto 3070

fin]
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2950 A% = INKEYS : IF A% = "* THEN 2950
IF A% = UF$ OR A% = LT$ THEN GOSUE 4990 : GGTO 2770
IF A% = DN$ OR A% = RT$ THEM GOSUE 7000 : GOTO 2770

IF A% = CHR%(13) THEN ZQ30
S0UND 1000, 2:50UNMD S00,1
are 2990
S0 IF SET = 1 THEN 3070 7 draw pattern

IF SET = 2 THEN 3170 ° save data
IF SET = 3 THEN 14610 7 go back
L3090 7 draw pattern
COLOR 31,0 .
LOCAT: 1c,?4 : FRINT "Flease wait”
CaOLCr 7,0

' FOR I%4= O TO I&0
R = EF(I%
X(I%) = FNEFDX{LI%,FI,R) @ Y(I%) = FNEFDY(IZ,FI,R)
MEXT I% :
GOSUE 6800 : "DRA&W GRAFH
3180 GOSURBR 7040 .
if demg then demal = true : goto 2940
GOTO 276D
3170 VIEW PRINT 7 TO 20 ‘zave data
CLS : LOCATE 7,35 : COLCR 1S : FRINT "Save data" : COLOR 7
VIEW FRINT 2 TQ 18 @ print "Dir'ctarv af "3
FILES "x.dat"
LOCATE 15 : FRINT "Enter filename -
CL = CSRLIN : LOCATE ,33,1
if dema then
gosub demos
gosub #7320 : i+ a% = chrs$(27) then goto bach
goto dem3

else
uan = 2& : gosub enter : filenamed = b$
=
end if

demi:
GOSUE 7240 * change filename
LOCATE CL,33 : COLOR 15 : FRINT FILENAMES;
FRINT : locate ,32. @ COLOR 31 : FPRINT "Flease wait.." : COLOR 7
OFEN FILEMAMES AS #1 LEN = 8
FIELD #1,8 AS ZETAS
FOR I% = O TO 360
LSET ZETAS = MKS$ (ER(I%))
FUT #1
MEXT IZ
LSET ZETAS = mks$(l)
FUT #1 @ CLOSE #1
VIEW FRIMT : GOSUE 7040
if democ then goto back
GOTO 2760
IZ80 VIEW PRINT 7 TG 20
CLS : LOCATE 7,35 : COLCR 1S5 : FRINT "Load data" : COLOR 7
VIEW FRINT 9 TO 18 : print "Directary aof" FILES "%x.dat"”
LOCATE ,15 : FRINT "Enter filename -
CL = CSRLIN : LOCATE ,33,1
quan = 2& : gosub enter ! filename$ = bE
GOSUE 7240 ° change filename
LOCATE CL,33 : COLOR 15 : FRINT FILENAMES:
FRINT : locate ,32 : COLOR Ii : FRINT "Flease wait.."” : CoLoR 7
OFEM FILENA ﬂEs AS #1 LEN = 8
FIELD #1,8 AS ZETAS
FOR I% = O TO 360
GET #1
EF(IL) = CVS{ZETAS)
MEXT I%
GET #1
. = cvsi{ZETA%) : CLOSE 41
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YIEW PRINT : GOSUE 7040 : GOTO Z740

deml:

demz:

loop
c

mus

- e

PR )

3430

smal

chsm

LOCATE 24, 3% COLOR 0,7 : FRINT " Demonstration "; : COLOR
locate 222, : color 1S print "Sslect calculate" : colaor
gound 1000,2 @ sound S00,1 gosub 7320 : if a% = chr$(27)
locate : prinmt " "
goto wir

locate 24 color Q0,7 : primnt " Demanstration "3 : colaor
locate 22,32 : calor 15 : print "Selsct save data" : color
gosub 7000
sound 10G0,2 1 sound S00,1 i gosub 7320 @ if as = chrs(Z7)
locate . : prlnt " "
goto 3170
51
ls

LOCATE 2,33 =« PRINT " "

LOCATE Z,33 @ PRINT ¢ "

LOCATE 4,33 : FRINT " " i

locate _.96 :+ color 15 : print "Loop Antenna" : color 7.

(1) = " Small Loop " : mu$i{) = " Sguare Loop " @ muH{3) = "

locate 10,10 @ color 15 : print "Select case" @ colar 7

locate 12,12 @ color 9,7 @ print mus(l) : color 7,0

locate 13,12 ¢ print mus(2) : locate 14,12 : print mus {(3)

set = 1 > .

as = inkevs @ if as = "" then 3420

if as = up$ or a% = lts then
rea = get — 1
if r= < 1 then rs = 3
locate rs+il1,12 ¢ color 0,7 : print musi{rs) : color 7,0
locate sat+11 12+ print mus{set)
set = rs : go otc T420
end if
if a$ = dns or as = rts then
rs = set + 1
if rg » 3 then rs = 1
locate rs+11,12 : color 9,7 : print mu$lrs) : color 7,0
locate set+11,12 @ print musiset) :
set = r= : goto JF4Z20
end if
if a$ = chrs(13) then ;4;(
sound 1000,1 @ sound qO
goto F4Z20

view print 7 to 14 : cls : view print

if set = 1 then goto small

if set = 2 then goto square

if set = 3 then goto loaddata4s

1:

locate 7,10 @ color 15 @ primt mus$i{set) : color 7

locate 2,10 : print "Calculate..”

locate 10,13 @ print "E - plane at @ = Degree"

for i% = 0 to 360
ep(i’) =1
locate 10,2%9,1 : print i%;
next 17
locate 10,22 @ print " Ok, "
locate 11,13 @ print "H - plane at @ = Degree"
for i% = 0 to 360
hp(ix) = fnepd{i%,pi)
locate 11,29 @ print 1%
next 1%
ocate 11,22 : print " Ot "
all:

mab(l) = " See Fattern "

MUs(2) = " ave Datzx "

MUS(Z) = Go Back i)

locate 20,15.0 color O.7 @ print musi{l) : colaor 7.9

then goto L .c

Load data =
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locate 20,35 : print mu$(2) : locate 20,35 : print mus(3)

SET =1

T440 A3 =INKEYS
IF &% = "" THENMN 3340
IF a% = UF$ OFR A3 = LT$ THEN GOSUER 4570 :G0TO 3440
IF &% = DN% OF &% = RTs THEMN GOSUE 7000 :G0TO 3440
IF A% = CHR3{13) THEN 3450

SOUND 1000,2: 30UND S00,1
GOTQ Z440

3450 IF SET = 1 THEN I460

ihn

IF SET 2 THEM goto savedatas
if set = 3 then goto 1120
I460 mubi(l) = " E - Flane " @ mu$(2) = " H - Flane "

locate 12,20 : color 15,0 : print "Select Plane" : <oclaor 7
locate 15,20 @ color 0,7 @ print mus(l) @ color 7,0
IOCth 1q.40 : oprint mus(2)

v ‘. .
3470 a$ = ﬁleyﬁ : i a% = "" then 3470 -
if a3 = chr$(i3), then 7480 :
if a$ = up$ ar a$ = 1td aor a% = dn$ or &% = rts then
rs = get + 1
if ra » 2 then re = 1
locate 15,20%xset : print mus(set)
locate 15,20%rs : color 0,7 @ print'mu$(r5) : colar 7,0

cset = rg ° -
elee sound 1000,1 : sound S00,2 @ goto 3470
end if

gqoto 3470
3480 COLOR 31,0
LOCATE 17,34 @ FRINT "Flease wait"
COILOR 7,0
i+ set = 2 themn 3I4%0
FOR I%= O TO 350
R = EFR(IZ) -
X(IZ) = FNEFDX(IZ,FI,R) = ¥(IZ%) FNEFDY(IZ,FI,R)
MEXT 1%
GOSUER &800 : *DRAW GRAFH
gosub smalldiep
GOTO chsmall
3490 FOR I%= O TO 360
R = HF(IX)
XA{I%) = FNeFDX(IYL,FI,R) : ¥Y{I¥L)
MEXT
GOSUR &840 : "DRAW GRAFH
gosub =malldisp
GOT0 chemalT
savedatadr
view print 7 to 20 : cls
locate 7,35 : colaor 15 @ print "Save data" : color 7
view print 2 to 18 : print "Directary aft "3
files "¥.dat”
LOCATE ,1S : FRINT "Enter Filename —>
cl = csrlin ¢ LOCATE ,33,1 : guan = 26
GOSUR 7240 “change file name
COLOR 1S,0 : LOCATE cl1,33 : FRINT FILEMAMES : color 7,0
print = LOCATE ,32,2 :COLOR 31,0 :FRINT "Please wait " @ COLGR 7,0
view print
OFENM FILEMNAMES AS #1 LEN = 8
FIELD #1,8 AS ZETAS
FOR I7% = O TO 360
LSET ZETA$ = MKSS(EF(IX))
FUT #1
MEXT 1%
lget -etad
put #
FOR IX = 92 70O 360

]

FNeFDY (I%Z,FI,R)

mlks® (1)

]
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LSET ZETA% = MESH(hF(IZ))

FUT #1

MEXT i%

close #1 : gosub smalldisp : goto chsmall

loaddatad:

view print 7 to 20 @ «l
locate 7,35 : color 15 : print "Load data" @ color 7
view print' 9 to 18 : print "Directory of ";

files "x.dat"

LOCATE ,1S : FRINT " Enter Filename -
cl = c=rlin : LOCATE ,34,1 : quan = 26 :
GOSUE 7240 “change file name
COLOR 15,0 : LOCATE cl,34 : PRINT FILEMAMES : color 7,0

print : LOCATE ,32,0 :COLOR 31,0 :FRINT "Flease wait " @ COLOR 7,0
OFEN FILEMNAMES A5 #!1 LEM = 8
FIELD #1,3 A5 ZETA%

FOR IZ = 0 TO 360

get #1 : epliA = cvsi{zetas)
NEXT 1% R

get #1 : a = cvsizeta®)

L}

if a = 1 then goto sl
if a = 2 then goto s2
FRIMT "Error !" : close#l : end
s1z N
FOR T% = 0 TO 360
get #1 : hp(iA) = cvs(zetas)
NEXT i%
close #1
view print : gosub smalldisp : goto chsmall
£2: close #1

LOCATE ,15 : FRINT " Enter Filename - HEEEH
print " (XZ plane&)’;

cl = csrlin : LOCATE ,34,1 : guan = 26 : gasub enter : filename$ = b%
GOSUE 7240 “change file name

COLOR 15,0 : LOCATE cl,34 : FRINT FILENAMES : colar 7,0 -
vz% = filename$ : print ’
LOCATE ,15 : FRINT " Enter Filenamgs -
print " (YZ plane)";
cl = csrlin : LOCATE ,34,1 : quan = 26 : gosub enter : filename$ = b%
GOSUR 7240 “change file name
COLOR 15,0 : LOCATE cl1,34 : FRINT FILENAMES$ : colaor 7,0
yz% = filename$
open #z% as #1 len = 8
FIELD #1,8 A5 ZETA%
FOR IZ = O TO 360
get #1 @ hp(iZ) = cvsizetas)
MNEXT 1%
close #1
open yz$% as #1 len = 8
FIELD #1,8 A5 ZETA%
FOR I% = O TO 360
get #1 @ arr(iil) = cvs(zetas)
NEXT 1%
claose #1 : view print
gosub squaredisp : goto sguarel
squatre: mus = mudiset)
locate 7,10 : color 15 : print wu% : color 7
locate 2,10 @ print "Calculate..”

locate 10,12 : print "X-Y plane at ";chr®(Z37);" = Degrea"”
7 ep{i4) —— X-=-Y
pid4 = pi/4 : testl = O : test2 = 0 : testd = 4

for 14 = 0 to 360
e = i¥kpi/ 180
if cosize) = O or sin{ze) = O then epiiZ) = 0O 1 goto aaa:
ep (i7) = abs(fnuyi(ze,pisd) + faiy2(ze,plid))
it epl{i’) »= testl thern testl = eplil
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Aa&s
locate 10,28,1 : print i¥; : next i%
locate 10,21 : primt " Ok, "
locate 11,12 : print "X-Z plamne at 8 = Degtree"
hp(i%) —-=> ¥~Z
for i4 = 0 to 3460
if cos(iZ#xpi/180Q) = O then hp(i%) = 1 : goto bbb
- hpliZ) = absi{fnxz (i%,pi))
bbb:

if hpl{i¥) >= test2 thern test2 = hp(id)
locate 11,28 @ print i%Z; : next i%
locate 11,21 @ primt Ok, e "
locate 12,12 @ print "Y-Z plane at o = Degres"
atr{iz) -—--» ¥-Z
for iZ = 0 to 360
art (i) = fnyz{iZ,pi)
if abslarr{iZ)) »>= test3 then test3 = abs(arr(i®))
locate 12,28 ¢ print i%; : next i%
locate 12,21 : print Ok. "1
locate 14,12,0 @ print "Normalize ... "
for i% = 0 to 360 '
epf{iZ) = ep(i%)/testl
hp (i%4) hpt(id) /test
arr{iZ) = warr(i%)/test3
next i% )
locate 14,21 : print * Ok. M
squarel: mus{l) =

!

locate 20,15,0 @ color 0,7 : print mus(l) : color 7.0
locate 20,35 : print mu$(2) : locate 20,35 : print mus(3)
set 1

sCc rel: % = inkey$ @ if a% = "" then goto sguare?l
if as 1t$ or a$ = up% then gosub "6990 : goto squarel
if a$ = rt$ or a$ = dn% then gosub 7000 : goto squarel
if a$ = chr$(13) then goto squareX

. sound 1000,1 : sound S00,2 : goto square?
square3: locate 20,15 : print " ’

.
b

(LU |

]

if set 1 then goto square4d
if set 2 then goto squaresave
if set = 3 then 1120
squared: locate 19,15 : color 15 : print "Select plane" : color

mus (1) = " i1 =Y " mus (L) = " - 1Z "
mus(3r = " Y - Z " mus (4) = " Go back "
LOCATE 20,5,0 : COLOR 0,7 : PRINT MU3(1) : COLOR 7.0
- LOCATE 20,23 : FRINT MUS(2) : LOCATE 20,41 : PRINT MU3(3) :
FRINT MU% (4)
SET = 1 : LOCARTE ,.,0
squareS: A% = INKEY$ : IF A$ = "" THEN goto squareS
IF A% UF$ OR A% = LT% THEN GOSUE 4920 : GOTO sguaresS
IF A% DN$ OR A% = RT$ THEN GOSUE 6980 : GOTO squareS
IF A% = CHR%(13) THEN goto squared
SQUND 1000,2:50UND S00,1
GOTO sguareS

i

]

squat-ed: locate 21,35 : color 31 : print "Flease wait” : color
if set = 1 then goto square7
i+ set = 2 then goto sguare8
if set = 3 then goto square?
if set = 4 then goto sgu

square7: for 14 = 0O to 360
= ep (i)
next i : goto squaredraw

square8: for 14 = O to 360
- = hp{i%
next
=squatrae?: for 1%

.)
i%  goto sguarsdraw
0ot

-
C A0

" See pattern " : mu$(3) = " Go back " : mus(2) = " Save dat:

<

4

7

LOCATE 20,59 :

~

#U1A) = Frepdu i, pi.r) @ w{i%) = frepdy (id,pi, )

r #{i%) = fmepdulin,pi.Fry @ vii¥y = frhiepdviid,.pi.er)
= E E b, : ? .
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close #1 : gosub yagidisp @ gotoc vagid
vaglsave:
VIEW FRIMNT 7 TGO 20 ‘save data
CLs LOCATE 7,35 : COLOR 13 : FRINT "Save data" : COLOR 7
YIEW FPRINT 2 TO 18 : print "Directory .af " FILES "x.dat"
LOCATE , 15 ERINT "Enter filename -*
CL = CSRLIM : LOCATE ,33,1
quan = 26 : gosub enter @ filename$ = b%
GAOsSUER 7240 7 change filename
LOCATE CL,33 : COLOR 135 : FRINT FILENAMES;
FRINT : LOCATE ,34 : COLOR 31 : FRINT "Flease wait.." : COLOR
view print
OFEN FILEMAMES AS #1 LENM = 8
FIELD #1,8 AS ZETAS
FOR I% = Q TQ 360
LSET ZETAS = Mh H(EF(IN))
put #1 e -
next 1% . '
for i4 = 0O to I&0 .
lset zetas = mkss(hp(iil))
next 1%
lset zetas = mkss(nelem) : put #1
lset zeta$ = mks$izrr) : put #1 .
lset zeta$ = mhs$(zii) :r put ¥#1
close #1 @ gosub ngldlﬁp : goto yvagil
helix: cis
LOCATE 2,33 @ FRINMNT ¢ "
l.OCATE 3,33 : FPRINT " "
LOCATE 4,33 : FRINT "
locate 3,34 @ color 13,0 : print " Hel i x" : color 7
mus{l) = " Normal Mode "
mus () = " Axial Mode "
mus(3) = " Load Data "
locate 15,10 : color 1S : print "Select case " : colaor 7
locate 16,15 @ color 0,7 @ print mus(l) : colar 7,0
locate 17,15 @ print mu$(2)
locate 18,15 @ print mus(3)
set = 1
3388 a% = inkeys @ if as = "" then 3383
if a% = up% ar as = 1lts then
rs = set - 1
if rs < 1 then rs = 3
locate +s+15,15 : color 0,7 @ print musirs) : color 7,0
locate set+15,15 : print mus(set) )
set = rs : goto 33835
end if
it a% = dn% aor a% = rt$ then
re = set™ + 1
tf s » 3 then rs = 1
locate +s+15,15 @ color 9,7 @ print mu$drs) : color 7,0
locate set+135,15 @ print mus(set)
set = s : goto 3385
end 1if
if a% = chr$(13) then 3386
sound 1000,1 @ scund S00,2
goto 3385
3386 view print 15 to 18 @ cls : view print
if set = 1 then goto nmode
if set = 2 then goto amode
if set = I then golto loadl
nmode:
locate 7.10 @ color 15 : print musiset) : color 7
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locate ?;12 : print D << Lambda"
1

logcate 11,12 @ print "In the normal mode of operation the radiated fio.c

locate 12,12 print "is maximum in & direction to the helix axis."
LOCATE 15,12, print "Calculate"
locate 146,12.: print "Fattern at 8 = Degree"
for iZ = 1 to 3&60
ep(i’) = fnepd(ii,pi)
locate 16,26 @ print 1i%;
next i%
locate 16,19 @ print " Ok. "
checkl:
mus(l) = " See pattern " @ mus{l) = " Save dats "
locate 20,15,0 : color 0,7 : print mu${l) : color 7,0
locate 20,35 : print mus$(2) : locate 20,55 : print mu${3)
set = 1 - .
3T87 Ta® = inkeys : if a% = "" then 3387
if &% = 1t% or a% = up% then gosub 67790 :
rt$ or a$ = dn$ then gosub 7000 :

o s ew

~J

goto I387
9

if as = oto 338
if a$ = chrs$(13) then goto makel
sound 1000,1 : sound 360,22 : gotoc checkl
makel: if et = 1 then goto drawpattl
if set = 2 4hen goto savedatal
-if set = 3 then back$ = "uk" : chain "acd"

drawpattl:
COLOR 31,0
LOCATE 18,34 : PRINT "Flease wait"
COLOR 7,0
FOR I%= O TO 360
F = EF(I%)
X(IZ) = FNEFDX(I%Z,FI,R) = ¥Y{(I%) = FNEFDY{IZ,FI,R)
NEXT I%
GOSUE 6800 @ *DRAW GRA&FH
gosub helnmaode
goto checkl

amode:
locate 7,10 ¢ color 13 @ print mus(set) : color 7
locate 7,20 @ print "3 4"
locate 10,20 :print "-~ lLambda < c < - Lambda”
locate 11,20 :print "4 3"

circum:

locate 13,12,1 : print "Circumference of helix (L) = Lambda"
quan = 4 : locate 13,41 * gosub enter

circum = wval (b%)

if circum < 3/4 or circum * 4/3 then goto circum

pitch:

N

locate 15,12 : prirdt "Fitch angle () = i
quan = 5 ¢ locate 135,30 : gosub enter
mus(l) = " Dd&gree " : @u$(d) = " Radian
alfa = val {b%)
if alfa <= O then gotoc pitch
locate 23,30,0 : color 0,7
print mu${l19; : color 7,0 : primt * or Tymus (2
set = 1 ’

3370 a% = inkeys : if a% = "" then 3370
it a% = chr3(13) then 3300
if at = 1t% or a$ = dn¢$ or "a% = rts then

- t + 1
it > 2 then rs =1
H p LoX¥set+1i4 @ print musiset)
1 y16%rs+14 : color ©O,7 @ print mu%irs) : colaor 7.0
e2lze sound 1000,1 @ sound S00,2 @ goto ITF0D
ena 1f
guto FER0
3400 locats 15,36 @ praint mus(sst)
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locate 23, : prinmt "
if set = 1 then alfa = alfa¥pi/180
num:
locate 17,12,1 @ print "Number of turns (N) =
quan = I @ locate 17,34 : gosub enter
nt = val (b%)
i+ nt <= 0 then gotoc num
dia = circum/pi
spac = circum ¥ tan(alfax)
lat = (Circun“2+:pac“")”.5
axl = ntispac ~
phvel = lot/(spac+ {(2%nt+1)/{(2%nt))
hp = 532/ (circumi({ntispac) .5
direct = 10xX10g{41253/hp™2)/10g(19)
rin = 140%circum
view print ? to 17
€ls : view print
amodedisp: ~
locate 8,12,0: print using "Diameter of helix (D) = H#5.HHH Lambda“'di
locate 9,12 : print using "Circumference of helix (C) .= ##.### Lambda”, .
cum
locate 10,12 : print using "Spacing between turns (8) = ##.### Lambda":st
c
locate 11,12 b print using "Fitch angle {(x) = #%.### Degree'sa
ax180/pi
locate 12,12 : print using "Length of one turn (L) = #%.#H#4# Lambda”, .c
locate 13,12 : print using "Number of turns () = #HH#. #1343 ";nt
locate 14,12 : print using "Axial length (&) = #H#.#H4## Lambda"jiar
locate 15,12 @ print using "Fhase velocity (p) T B HH#" 1 phvel
locate 16,12 : print using "Half-power beamwidth (HF) = ###.4#4 degree";br
locate 17,12 : print using "Directivity (D) = ##. H##4 dBR."3jdirec
locate 18,12 @ print using "Input Impedance {Zin) = #H#.HE Q"srin
locate LO,Q : color 0,7 @ print " Any key to continue " : color 7,0
gosub keypress ' -
view print 8 to 20 : cls : view print
locate 9,10 : print "Calculate.."
locate 11,12 : print "Fattern at & = Degree"
test = 0
ntl = int(nt+.9)
for iZ = 0 to 360
phi = fncalphi(iZ,nt,pi,spac)
if phi = 0 then epi{i?) = (- (ntl+1)ksin(pi/(2%nt))kcos(i%kpi/180) : gotc
cross
ep(i%) = abs(fnhelixtiZ,ntl,nt,phi,pi))
cross: locate 11,26 @ print i%;
if absiepf(iZ)) » test then test = abslepl(i®))
mext 1%
locate 11,19 : print " Oik:. "
locate 13,12 : print “Mormalize"

chieckZ:

3410

inek: &

0 to 380
ep(i%) /test

for 1%
ep(iZ)
next 1%

locate 13,22 @ print " Ck."
mus{l) = " See Fattern °
mus{2) = " Save data "
mus (3) = " Go back "
locate 20,15,0 @ color 0,7 @ print mu$ii) : col
locate 20,35 primt mus() : locate 20,35
zet = 1
a® = inkeys : if a% = "" then Z410
if a% = 1t3 or a% = up% then gosub &970 goto
if a% = rts or a% = dn$ then gosub 7000 @ goto
it a% = chr%{13) then goto makeT
Soung 1000,1 2 sound 520,22 @ goto F410
IR
if mel = 1 ben aoto pattl

or 7,0

t primt mus (3)

J4L10
Z410



if set 2 then énto savedatal
if set = 3 then backs = "gk" : chainm "acd"

pattl:

logcate 19,36 @ color 31,0 : pri;mt "Flease wailt" @ color 7
FOR I%= 0 70 346D

F= EF(IX)

X(I%) = FNEFDX{IW,FI,R) = Y{IZ) = FNEFDY{IX,FI,R)

MEXT i%

GOSUE &80¢0 : *DRA&W GRAFH

gosub heldisp? @ goto checkd3

gosub keypress

-

logadi: wview print 7 to 20 @ <ls @ view DFint
locate 7,10 : color 15 : print "lload data" : col
view print ? to 18 : print "Directory 1
LOCATE ,13 : FRINT “"Enter filenames -
CL = CSRLIM : LOCATE ,33,1 : INFUT ™",
GOSUE 7240 7  ohange filename o
LOCATE CL,33 : COLOR 1S : FRINT FILEMAMES : color 7,0
print @ locate ,32,0 @ color 31 : print "Flease wait™ : color
view print
open ftilenamea$ a
field #1,8 as zetas
for i% = O toc 360
get #1 : ep(Ll¥) = cvs(zetas$)
mexlt 14
get # 1 @ & = cvsizetas)
if a = 1 then gosub helnmcde thG checkl
if & = 2 then gosub heldispZ @ goto check3
print "Error ! 1 end
savedatal:
view primt 7 tao 20 @ cls
locate 7,35 @ color 15 : print "Save data" : color 7
view print 7 to 18 : print "Directory aof ";
files "%.dat"
ILOCATE ,15 : FRINT "Enter Filename -1
cl = csrlin : LOCATE ,35,1 @ guan = 2
GOSUE 7240 “changs file naine
COLOR 15,0 : LOCATE cl,33 : FRINT FILEMAMES : color 7,0
print @ locatese ,32,0 :COLOR 31,0 :FRIMT "Flease wait " @ COLOR
view print
OFEN FILLEMAMES A5 #1 LEN = 8
FIELD #1,8 AS ZETAS
FOR I7%Z = O TO 360
LSET ZETA% = MEESS(EF(IX))
FUT #1
MEXT 1%

szt zetad = mkss(l)
put #t : close #1
gIsub helnmode @ goto checki

savedatal:
view print 7 tao 20 @ cls
locate 7,35 : color 15 : print "Save data" : color 7
view print ? tg 18 @ print "Directory of ";
files "X.dat"
LOCATE ,15 : PRINT "Enter Filename -*
cl = csrlin @ LOCATE ,33,1 @ quan =
GOSUER 7240 “change file name
COLOR 15,0 : LOCATE cl1,33 : FRINT FILENAME3 : colar 7,0
print : locate ,32,0 :COLOR 31,0 :FRINT "FPlease wait " : COLOR
view print
QFEN FIILLEMAMES® AS #1 LEN = 8
FIELD #1,8 AS ZETAS
FOR I% = O TO IZ560
LBET ZETAS = MESZLEF(IX))
FUT i
MEXT 1%

gosub enter

filenames

7. 0

7.0




lzet zetas$ = mkss(2) : put #1
close #1
gosub heldisp? : goto checkX
3530 gosub keypress
in, da: omega = 2¥log(2fll/ax)
flr = 9 1 £11 = O : glr = O gli = 0
for zz =.— 11 ta 11 step .01
fr = fn+Qizz,1l,pi) /frrprimeiaa,ll,zz)icao
..... fi —mfuf)(:z.ll pi)/frnrprime(aa,ll,zz)¥=in
g Tngllzz,1l,pi)/frrprimeiasa,ll,zz) %c
gl = —fnglizz,ll,pi)/frwrprimeiaa,ll,zz) ¥
flr = fir + fr¥.01 @ f1i = f1i + fi%.01
gir = glr + grx.01 : gli = gli + gix.0l
next =z Lo
zil = &0 x f1i -
212 = —éO*(omegemcoz(Zﬁplnll) + f1r)
21 = sin(2%pi%ll) + ((l-cos(2xpifll))xglr + 51n(2%p1m; )
222 = {(sin(2%pixll)xfli + (1 - cos{2%pixll))
i = —(z=1ixz=21 + =z12%=z22) /(z21"2+z22°2)
zi = (212%z21 — =z11x=z22)/(z21"2+z22"2)
-eturn .
&800 REM DRAW GRAFH .
SCREEN 2
CLS
LIME{LT7O, 100)-0470,100) ¢« LINE{SZ20,10)-(320,
LINE '”14 171)—f42a._9) : LINE f”14,~7)—14”6 171)
CIRCLE (320 100) , 150, ,,,.68:CIRCLE (320,
—
FOR I% = o TO 357

LIMNECX(IX)

MEXT Ix

JYLIVY) =X (IA+1) ,YAI%+1))

(F\

w4

g1

i) /omega

1720)

6870 A% = INKEY$S @ IF A% = "" THEN &8%0
SCREEN 0,0,0
RETURN
6770 7 select menu left ()
ES = SET - 1
IF RS < 1 THEM RS = 3
LOCATE 20, (203 (5ET-1)+13) : FPRINT MUS(SET)
LOCATE 20, (20%(R5-1)+15) : COLOR 9,7 : FRIMNT MUS(RS) : COLOR
SET = RS : RETURN
7000 selact menu right (3)
RS = SET + 1
IF RS > 3 THEN RS = 1
LLOCATE 20, (20X (SET-1)+15) : FRINT MU$(SET)
LOCATE 20, (20%x(R5-1)+135) : COLOR 0,7 : FRINT MUS(RS5) : COLOR
SET = R5 : RETURNM
7230 change filename
FOR I4 = 1 TO LLEM(FILEMAMES) : F = ASCMIDS(FILENAMES, I%,1))
IF F » 26 AND F < 123 THEN F = F—SZ
F% = F$ + CHR$(F)
MNEXT I%
FILEMAMES = F&+".DAT" : RETURN"
Towalt hkey
entr:
b "Moo long = O
wat: a% = inkevs®
if as = "" then goto wat
if a% = chrs{l3) then goto goback
if a3 = chr3(8) then goto del
if asclia%) < 32 or ascia$) > 2E5 then sound 1000.2 : sound
-
if lomg == guean then sound 1000,2 @ sound S00,1 gota wat
laong = Llomg o+ 1

100),100,,,,.5:CIRCLE(F20,

-

/ ,(:)

7.0

500,

1

si2¥piffrrprime(aa,ll,z=z))

rplsfnrprimel(aa,ll,zz))

as(2xpixfrnrprime{aa,li,zz))

in(2%pidfrrprimeiaa,ll,zz))
r

2 ir) /omega

100) ,510,

: goto



bs = b + aF

126

primt a%;
goto wat
del: if long = O then sound S00,1 gotao wat
long = long - 1
be = left®(bs,long)
po = pos({d)-1
locate ,po @ print "E";
laocate ,po -
goto wat
goback: return
Keypress: a% = inkeys
if a% = "" then goto reypress
returmn '
helrnmode: cls
print .
primt " ’ "
primt " Hel i x "
primnt " : "
print .
print
print " Mogrmal Mode"
primt - .
print " D << Lambda"”
prinmt
print " In the normal mode of operation the radiated field"
print " is maximum in a direction to the helix axis.”
print
primt
primt " Calculate"
pr-~t Fattern Ok."
locate 3,34 @ color 15,0 @ print " Hel i1 «" @ color 7
lozate 7,11 @ color 15,0 @ print "Normal Mode
return
heldispZ: cls
print
prinmt ” "
print " Hel i u "
print " "
print
print
print " Axial Mode"
print
primt " 3 4n
primt " - Lambda < C < - Lambda®
primt " 4 "
prinmt
print
print
primt " Calculate”
prinmt ‘attern Ok."
locate 3,34 : color 15,0 @ print " He l i ®w" @ color 7
locate 7,11 : color 15,0 : print "Axial Mode®
return
in "se:
r = nelem
for 1 =1 to r
for 1 =1 to r
at{i,j) = zi(i,])
ar (i, i) = zr (i, i)
bifi,Jj) = 0
Lr(i,i) = O

miExt j.1



1 faor 3 = 1 to r

it 1 * v then 20
if ardi,j) <0 or ai(i,j) <% O then 30
goto 10O
20 gotoc 30
‘30 for k= 1 to r
swap ar (j, k) ,ar (i,k)
swap ai(j,k),aiti, k)
s swap br{i, k), bBr(i,k)
swap biflji,k),bi (i,
next k .
w1l = 1 1 vi =0
2 = ar(j,j) @ y2
gosub div .
tr = 21 @ ti = z2
for k = 1 to r
¥l = tr @ yl = ti
2 = ar{j,k) @ y2
gosub multiple
ar{ji.k) = z1
#2 = brij,k)
gosub multiple
brij,k) =zl : bi(i,k) = =2
rext
for 1 =1 to r
it 1 = j then 340
tr = —ar(l,i) :
for k = 1 to r
1l = tr :

w2
"ol

i
bQ
-
-

|
it
.
—
ta,
-
=

ti = —aill,i)

vl = ti
= ar(i,k) @ v2
gosub multiple
ar(l,k) = ar{l,k) +
®2 = br(j,k) @ v2
gosub multiple
br(l,k) = br(l,k) + =1 : bi(l,k)
next k
40 next 1,3

ai (3, k)

zl @ &i(l,k) = a&i(l, k) + =2
= bi(j,k)

1l

o
ol
=
+
1

)

retuwrn
50 print "Can™t find"
end
div: =zl = (1¥x2 + yixy2) / (x27°2 + y2°2)
z2 = (M2%yl — Mlxy2) / (0272 +
return
multiple:
zl = (M1ldx2 - vikxvZ)
22 = (1%y2 + x2%vl)
return
mul:

r = nelem
for iZ = 1 to r
ar(i’.,1) = O @ &i(iXx,1) = 0O
for ji =1 to r
vl = br{iZ,j%) @+ vl = bi{i3,i%)
®2 = wvr(jZ) @ yv2 = vi{jZ)
gosub multiple
ar(ii%, 1) = ar(i%,1) + =1
al{i’, 1) = aidi%, 1) + =2
next ji,1%
return



lpdadisp: cls
LOCATE
LOCATE
LOCATE
locate
locate 7,

locate 7,

- ==
2433
-~
Doy eed
RIS
- o=
D20

+

locate 2,10
locate 10,12 :

locate 10,40
locate
locate
locate
locate
lacate
locate
locate

return

vagidisp: cls
LOCATE
LOCAT
LOCATE 4,33
locate 3,36
lacate 7,

- =
PR IRY

~ =
P )

print

"Calculate..

: FPRINT " "

: PRINT " "

: FRINT "

: color 15,0 @ primt "L - : color 7
10 : print "Mumber of element
30 : print nelem

print "Self . & Mutual Impedance"

: print "Ok."

11,12 @ print "Current”

11,40 : print "Ok.™

12,12 ¢ print "Pattern”
12,40 : print "Ok."

14,12  print "Input Impedance"
15,15 : print "resistance = "jzrr

16,35 : print "reactance = "jzii

: FRINT " "

: PRINT " "

: FRINT " "

tecolor 15,0 1 print "Yagi - Uda" .: color 7
10 @ print "Number of element A

locate 7,30 :

print nelem

locate 9,10 : print "Calculate..’
locate 10,12 : print "Sel+ % Mutual Impedance"”
locate 10,40 : print "Ok."
locate 11,12 : print "Current”
locate 11,40 @ print "Ok."
locate 12,12 : print "Fattern”
locate 12,40 : print "Ok."
locate 14,12 : print "Input Impedance"
locate 15,15 : print "resistance = "jzre
locate 16,15 : print "reactance = "j3:zii
return
hello: cls
for i%Z = 1 to 10 : sound 700,1 : next
locate 7,10 : color 15 : print "You must use main program (ACD.EXE)
color 31 : print "OK." : color 7
return

befare
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ro= oarr i) 1 wil%) = Ffrepduli¥,pi,r) @ o yiid) = frnepdydZi,pi,r)
next 14

squatedraw: gosub 4800 “draw graph

squ:

gosub squarsdisp @ goto squarel

squaresave:

OO

view print 7 to 20 @ cls
locate 7,35 : color 1 primt "Save data" @ color 7

view print § to 18 : print "Directory of "3

[
e
o}

files "k.dat”

LOCATE ,13 : FRINT "Enter Filename -
print " (XY plane)'; .

cl = csrlinm @ LOCATE ,33,1 : guan = 26 : gosub enter @ filenames$

GOSUE 7240 *change file name

COLOR 19,0 @ LOCATE cl,33 : PRINT FILENAMES : color 7,9

uy®d = filename® ¢ print

LGCATE ,15 : FPRINT "Enter Filename —>*
print " (XZ plane)"; .

cl = csrlin : LOCATE ,33,1 : gquan = 24 : gosub enter @ filenames = b$
GOSUR 7240 ‘change file name ’ ’

COLCR 15,0 = LOCATE c1,33 : PRINT FILEMAMEF : color 7.0

wzd = filenamed : print

LOCATE ,15 : FRINT "Enter Filename. —&*
print " (YZ plane)";

cl = csrljin :*LOCATE ,33,1 : guan = 2Z& @ gosub enter : filenames

GOSUE 7240 ‘chiange file name ’ v S

COLOR 15,0 : LOCATE c1,33 : FPRINT FILENAMES : colar 7,0

ve% = filename$ : print

LOCATE ,32,0 :COLOR 31,0 :PRINT "Flease wait ' : COLOR 7,0

view print

OFEN wys AS 31 LEN = 8

FIELD #1,8 AS ZETA%

FOR I% = @ TO 340

LSET ZETAS = MESH(EFP(IL))

FUT #1

MEXT iZ%

lset zeta$ = mkss (2)

put #1 : cloee #1

OFEN xz$ AS #1 LEN = 8

FIELD #1,8 A5 ZETA%

FOR 1% = © TO 3&0

LSET ZETA3 = MES&(hF(I%))

FUT #1

MEXT 17

close 3#1

OFENM vz=% AS #1 LEN = 38

FIELD #1,8 AS ZETA%

FOR I% = 0 TO 3840

LSET ZETAS = MESH(arr (I4))

FUT #1

NEXT 1%

close #1

gosub squaredisp : gotoc squaral

gosub kevpress

1
.o
4t

bs

[}

1120

REM sub. DRAW BORDER

CcLS

LOCATE 1,1,0

FRINT @ ERINT

PRINT - "
FRINT "
FRINT " "
FRINT " -
FRINT " "

FRINT " "
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FRINT "
FRINT "
FRINT "
FRINT "
FRINT "
FRINT "
FRINT "
RETURM
impeda: omega = 2Z¥log{Zxll/aa)
flr = O @ f1i = 0 : glr = 0 : gli = 0
for zz = —- 11 to 11 step .01
fr = fnf0flzz,ll,pi)/fnrprimeias,ll,zz)¥co E(:mpianFprlmE(dn.ll ==
i = - fnfﬂazz,ll pl)/Fnrprlmrfda.ll,::)A51n( ¥pidfnrprimel(aa,ll,
gr = fngl(zz,l1l1, pl)xfnrprlmcfdd 11,zz) %cos{2kpixfnrprime(aa,ll, =z
gi = —rngnfhg.ll,p1)/rnrpr1mef4=,11,:2)#51n(” ¥pilxfnrprimelaa,ll,zz
flr = f1lr + frx.01 : 11 = F1i + Fix.01
glr = glr + gr%.01 : gli = gli + gi%.01
next =z N
z11l = &0 % f£1i
212 = =&0x{cmegaxcos(2¥pixll) + +1r)
221 = sin{2%pi%ll) + ((l-cos(2%piXll))kglr + =in(Z¥pi¥ll)*flr)/omega
:22 = (sin{2%pikll)%Ffli + (1 - cos(2Xpixll))¥gli)/omega
Tr = ~(:1x*:21 + z12X%=222)/(z21"2+22272)
zi = 5:12*221 ra:ll*z::)/k:21“2+:2:“2) .
return
up: “select mena up
RS = SET - 1
IF RS < 1 THEN RS = mu
LOCATE SET+6,32 @ FRINT MUS(SET)
LDCHTE R3+46,32 : COLGR 0,7 @ FRINT MUs(RS) @ COLOR 7,0
aE* - RS :RETURN
do e 7 Ert menuw down
RS = SET + 1
IF RS » mu THEN RS = 1
LOCATE SET+6,32 : FRINT MU%(SET)
LOCATE RS5+4,32 @ COLOR 9,7 @ FRINT MUS(RS) : COLOR 7,0
SET = RS :RETURNM
fived: REM sub. select MENU by FIXED Yalue (3)
LOCATE SET+6,32 : FRINT MUS(SET)
LOCATE R5+&,32 : COLOR ©,7 @ FRINT MUS(RS) : COLOR 7,0
SET = RS :RETURN
upl: ‘eelect menu up
RS = SET - 1
IF RS < 1 THEM R5 =6
LOCATE SET+5,32 : FRINT MUS(SET)
LOCATE R5+5,.32 : COLOR ©,7 @ FRINT MUs{(RS) : COLOR 7,0
SET = R5 :RETURNM
downl: “select menu down
RS = SET + 1
IF RS » & THEN RS = 1
LOCATE SET+5,32 : FRINT MUS(S5ET)
LOCATE RS+5,32 : COLOR 9,7 : FRINT MUs(RS) : COLOR 7,0

SET = RS :RETURN
fivedl: REM sub.

select

MENU by FIXED Values

(7)

LOCATE SET+S,32 : FRIMT MU (SET)
LOCATE RS5+5,32 : COLOR @,7 : FRIMT MUs(RS5) : COLOR 7.0
SET = RS :RETURN
&3 REM DRAW GRAFH
SCREEN 2
CLSs
LINEC(170,100)—-{470, 100) LINE (320,10)-(320,170)
LINE (214,171)-(426,27) @ LINE ("14;29)—(426,171)
CIRCLE (:: 10”)‘LJ“1.11-G CIRCLE (320,100),100,,,,.6:CIRCLE (320,
.-
FOR 1% = © TO 359
LIME(XC(IA)Y JYLIA))Y—L(X(IZ+1) Y {IZ+1))

100),

,_j(,



MEXT I%X
i+ demo themn goto demod

&370 A% = IMKEYS : IF A = "¢
SCREEM ©,0,0
RETURM

67N gselect menu left (4)
RS = SET - 1
IF RS < 1 THEN RS = 4
LOCATE 20, (18%(35ET-1)+3)
LOCATE 20, (18%(R5-1)+3) :
SET = RS : RETURN

6980 ° select menu right (4)
RS = SET + 1
IF RS > 4 THEN RS =1
LOCATE 20, (18%(SET-1)+3)
LOCATE 20, (13%(R5—-1)+3) :
SET = RS : RETURNM

6970 7 sslect menu left (3)
RS = SET - 1 .
IF RS < 1 THEMN RS = 3
LOCATE 20, (20X (SET-1)+13)
LOCATE 20, (20%(RS8-1)+13)

SET = RS : RETURN
7000 ° select menu right (3)
RS = SET + 1

IF RS » T THEMN RS = 1
LOCATE 20, (20%(SET-1)+13)
LOCATE 20, (20%(RS-1)+13)
SET = R5 : RETURN
demcl: LOCATE 24,33-: COLOR Q,
locate 21,20
color 15

131 -

THEN 68720

MUs (SET)
7 =

: FRINT ¥ .
COLGR «, FRINT MUs{(RS) : COLOR 7,0

+ PRINT MU$ (SET)
COLCOR ©,7 : FRINT MU$(R5) : COLOR 7,0

: FRINT MUS (SET)
: COLOR 0,7 : PRINT MU$(RS) : COLOR 7,0

: FRINT MU%(SET)
COLOR @,7 : FRINT MU%{RS) : COLOR 7,0

~

: PRINT " Demonstration "3 : COLOR 7,9

print "Enter length of antenna = 1.5 Lambda”

color 7,0

locate 7,33

for iZ = 1 to 3000 : next 1%

print "1": : sound 1000,1

for i% = 1 to 3000 : next i%4 ~ .
print "."3; @ sound 1000,1

for i% 1 to 3000 @ next 1%

print “S" : sound 1000,
1 = 1.9 : gosub 7320 :
return

demoZ: locate 21,30

1
if a% = chr$(27) then goto back

color 15 : print "Calculating complete "

locate 22,25
print "Select
color 7,0

ee

Patter@

gosub 7320 : if a% = chr$(27) then goto back

retuwrn
demol:

locate 21,20

colar 15

print "Enter conductor size = 001 Lambda"
colaor 7,0

locate 190,33

for i%Z =1 to 3000 : next 1%

print "."; : sound 1000,1

for i%Z = 1 to 3000 : next 1%

print "O"; @ sound 1000,1

for i% = 1 to 3000 : next i%

print "0"; : sound 1000,1

for i%Z = 1 to I000 : next 1%

print "1" : sound 1000,
a = .00l : gaosub 7320 :
locate 21.20 :color 1S

1
if a$ = chr${27) then goto back
: print v Start toc calculate
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colaor 7
return

demod: for i7% = to 3000 2@ mext 1%
print "d"; @ sound 1000,1
for it = to FOOO : next 14
print "e"; :@: sound 1000,1

print "m": @ sound 1000,1
for i4 = to 3000 1 next 1%
print "g"; : sound 1000,1
filenames = "demo"
return -
demoS: LOCATE 24,33 : FRINT " Demonstration "j
FOR I4Z = 1 TO 10000
A% = -INKEYS : IF A% <> "" THEM goto demodb
MEXT I% .
demo&: screen 0,0,0 ., return
7040 CLS N
FRINT R .
FRINT " ; "
PRINT " Wire Antenna |
FRINT "
FRINT
FRINT *
FRINT " Flease enter the param&ter”
FRIMT
FRINT Length of antenna
FRINT
FRINT * Calculation.."
FRIMT
FRINT " Fattern Ok."
FRINT " . Mormalize.. gk."
FRINT Impedance”
locate 16,18 : print using "Resistance = ##HE. B QY5
locate 17,18 @ print using "Reactance = #H#iH. #HEE Q75
LOCATE 3,35 : COLOR 1S : FPRINT "Wire Antenna" : COLOR
L33 ¢ FRIMT L : RETURN
7240 ° change filename
Fs o= "
FOR I% = 1 TO LEN(FILEMAMES) : F =
IF F » 96 AND F < 123 THEM F = F-32
F$ = F3 + CHR$ {(F)
MEXT I%
FILEMNAMES = F#%+".DAT" : RETURN
T wailt key
732Q L.LOCATE 24,40 : COLOR 1
FOR I% = 1 7O 10000
A% = IMKEY$ : IF A% <> "" THEN 7380
NEXT I%
7360 LOCATE 24,40 @ FPRINT " "3 ¢ RETURN
#7320 view print
locate 24,460 @ color 1
FOR IX =1 TO 10000
At = INEEYs : IF A% <> """ THEN gotoc #7360
MEXT 1%

1
H
1
H
for 1i%2 = 1 to JO00 : next 1%
H
i
H

(pambda)"

ASC{MID&(FILENAMES,I%, 1))

FRINT "fny key.."3 @ COLOR 7

[T}

4]

: print "Any key.."; @ color 7

H7560: LLOCATE 24,60 @ FRINT "3
view print 9 to 18
FETURN

helptl:

view print : locate 20,90 : print "Any key to continue";

gosub keypress @ sound 100Q0,2

locate 20,30 @ print "Eﬁi mLth;ﬁ
view print 8 to 18 : Fetur i

enter:
e = """ 1 long

= "

wat: a% = inkaevs

e}
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if &% = "" then goto wat

if a% = chr$(13) then goto goback

if a% = chr$(8) then goto del

if ascias) < I2 or ascla%$) » 255 then sound 1000,2 : sound S500,1 @ goto v
t

if long »= guan then sound 1000,2 : sound S00,1 @ goto wat

long = long + 1

e = b%s + a%

print a%;

gaimnwat
de™ if long = O then sound 500,1 : goto wat

long = long — 1
bs = lefts(bs,long)
pc = pos(0)-1 ’

locate ,po : print '
locate ,po '
aoto wat .
k: return )

print @ print
primt .
print " Ideal Dipole {"
primt N
print .
print " Calculate ..."
print
print " : E - Flane Ok."
print " H - Flane Ok."
locate 4,34 : color 15 : print "Ideal Dipole"”
return
arrgrp: screen 2
cls
LINE{140,70)—-(500,70) @ LINE{I20,1)-(320,190)
line (140,185 -~ (500,18%)
CIRCLE (320,185),180,,,pi..56
for i% = 180 to 1 step -1
line ((41(iX—l)—phs)*360/(4Xpi#spac)+320,70—arr(iZ—l)#70) - ((F1i(i%)—-phs)
360/(4*pi*5pac)+320,70—arr(iZ)*70)
line (arr(i%-l)*cos((i%ﬁl)*pillao)*180+320,185—arr(ix—1)#5in((iZ-l)*pi/lE
)%X108) - (arr(i%)*cos(i%#pi/lSO)X180+320,ISS—arr(i%)*sin(il*pi/lSO)*lOB)
next 1%
gosub keypress
screen 0,0,0
return
Keypress: &% = inkey$
if a$ = "" then goto keypress

retuwrn

arrdisp:

cls
print
prinmt
print
print
print
print
print " Enter MNo. of Element =
pr t
print
print
print
print
prinmt
print

>
-
-
m
<

"

Calculate. .’
print " Array factor k. "
lacato 4.

5 o cwolor A9 o print
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locate 7,33 @ print nelem

laocate 7,10 : coleor 15 : print tils : color 7
locate 11,20 : print spac

locate 12,18 : print using "###.H##"phsd
return ’

mu® tidisp: cls

pr .t
print
priht
print . Arr avy
print
print
print
print
print " Load data gk, "
print '
print
print
print Normalize Ok."
locate 4,35 : color 1S : print "A r r & y"
return

shtdisp: cls

Fattern Multiplication"

Multiplication k. "

colaor 7

locate 3,32 : print " "

b Y 4
, locate 4,32 @ print " "
locate 35,32 : print " "

LOCATE 4,34 : COLOR 15,0 : FRIMT "Short Dipole” : COLOR 7.0
locate 7,10 print "Length of antenna (";chr$(127)3"z) =
locate 7,35 print legt
lacate 8,10 print "Working frequency
locate 8,30 print freg
locate 7,10 print "Size of conductor
1 -ate 9,30 : print a

locate 15,18 prinmt using"Radiation resistance

locate 16,15 print using”Ohmic resistance

locate 17,15 print using”Input resistance

Lambda"s

I

MHz "

Lambda"

1

#. #### Ohm"3rr
#. #8#H# Ohm"3ro
#.wa#H Ohm"jrr+ro

return
squaredisp: cls
LOCATE : PRINT " "
LOCATE = : PRINT " "
LOCATE : PRINT " "
locate 3,36 : color 1S : print YLoop Antenna" : color 7
locate 7.10 : color 1S : print "Square Loop" : colaor 7
lacate 9,10 : print "Calculate.."
locate 10,12 : print "X-Y plane Ok."
logcate 11,12 : print "X-Z plane ok."
locate 12,12 : print "Y-Z plane Ok."
locate 14,12,0 : print "Maormalize Ok."
return
smalldiep:
LOCATE : PRINT " r "
LOCATE = : FRINT " "
LOCATE : PRINT " v
locate : colar 1S5 : print "Loop Antenna" : color 7
locate 7, : color 15 : print "Small Loop" : color 7
locate 10,13 : print "E - plane Ok."
locate 11,13 : print "H - plane Ok

ret un
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.ommon back$,set,chchecks

screen 0,0,0 @ cls

if chchecks <» "ok" then gosub hello : end
COLoR 7,0

DIM ep (360) ,hp (360) ,% (360) ,y (360) ,aa(12),11(12) ,dd (12) , mus (10)

dim zi{(12,12),=zr (12,12),bi(12,12),br (12,12) ,ai (12,12),ar (12,12),11 (12),vr (12

L vi{12)
FI = Z.1415%
DEF FREFD{I%Z.FI) = ABS(SIN({IZ-70) xFI/180))
DEF FNEFDX(IZ,FPI,R) = RRCOS(IXLXFI/180)%130 + 320
DEF FHMEFDY(IX,FI,R) = —-RxSIN(IZZFI/130) %90 + 100
de+t 4nrprime(aa;il,zz) = {(aa™2+(11-zz)"2)".5

deft fnfO(z=,11,pi) cos{2¥pi¥zz) ~ cos{l%¥pi%xll)

def fng0{zz,1l,pi) = sin(Qkpixabse(zz)) - sin{2kpi*ll)

def fnzmr{dd) = 30Xcos(S.3%dd™1.1-.S1)¥exp(.51~1.05%dd)

exp (-&%dd)

def fnzmid{dd) = .5 - 14%sin(3.8%xdd"1l.1-1.1)Xexp(l.1-.83%dd)

- 47 %Xexp {(-4%d)

(YT

+10xexp (—-3%dd)

+ 12

+ &O¥exp(-15:. 4

def fnyagiipi,h,i%) = (cos(2¥pikh%cos{i’¥pi/180)) - cosi{2xpi%h))/sin(2%pixkt

def fnphase(pi,d,i) = (2%piX¥dxcos{iipi/180))

def fnhelixdi,nl,n,phi,pi) = (~1)"(ni+1)ksin(pi/(2%n)) Xcos(ixpi/180) *sin (ri

hi/2)/sin{phi/2)

def fncalphifli,n,pi,s) = 2ikpi¥siicos{ixpi/180)-1)

UFs = CHR3(0)+CHRS (72)
“T% = CHR$ (Q)+CHR%(77)
% = CHR3(0) +CHR% (30)
LTs = CHR% (0) +CHR%(73)
if zet = 4 then goto vagi
if set = S then goto helin
vagi: cls

LOCATE : PRINT " "
LOCATE : PRINT " "
L.OCATE : FRINT " "
locate = : color 15,0 @ print "Yagi - Uda" :

mus{l) = " Calculate " : mu${2) = " Load data "
locate 23,30 @ color 0,7
print mu%(l)sy @ color 7,0 : print
set = 1

vagil:
a% =-inkeys : if a%$ = then goto vagil
if a%$ = chr$(13) then goto yagil

" oor "imus{l)

if a%$ = up% or a% = dn$ or a% = lt$ or a% = rt% then

re = set + 1
if rs *» 2 then rs =
locate 23, 16%set+l4 print mus(set)
locate 23,1&6%rs+14 @ color 0,7 : print mus{rs)
set = rs
else sound 1000,1 : sound S00,2
end it
goto yagil
va 2: locate 2F,30 @ print
if set = 2 then goto loadyagi
locate 7,10,1 @ print "Number of
vag: locate 7,30 @ guan = 2 : gosub en
if nelem < 2 then goto yvag
view print ¥ to 13 @ locate 7,1
forr 14 = 1 to nelem
locate ,12 @ print using "Length of element

1

n

LY
e q

- 2%¥pi

- pi/n

colar 7,0

an
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®cate ,40 @ gquan = & gosub enter : 11{i%) = val (b$) : rint
locate ,12 @ print using "Diameter of elemt. no. % = (Lambda.
locate ,40 @ guan = & gosub enter @ aali?) = valbs$) : print
rnext 1%
for i%Z = 1 tg nelem - 1 |
locate ,12 : print using "Element spacing ##";1%;
print " & "j: print using "## = i (LambBda) ";i%4+1;
locate , 40 quan = & @ gosub enter (i%) = val(bs) : print
next i% N
cls 1 view print
o lacate 7,10,0 @ print "Calculate.."
locate 10,12 print "Self % Mutual Impedancs" : locate 12,15
for i%Z = 1 to nelem >
colar 31 : olar 7

aa = aalii) :
zr{i%,1%) =
next 174 :

print chrs(173);

11 =

Zr 2

11¢i%) /2
zidi%,i%) =

print ‘chR%(1735)

to nelem

- F¥cos ((dd—-.28) %pi/.324)

o+ sin((d-.45) %pi/.33)

for i%Z = 1 to.nelem—1 : dd = O : far ji = 1%+1
dd = dd + ddi{j%-1)
zrii%, j4) = frnzmr {dd)
zi(i%,3%) = fnzmi {dd)
if dd « 2.8 then zi = zi - %
if dd »= .28 and dd < .45 then zi = zi
if dd .45 and dd .8 then m =
next J¥,1%
for i%Z = nelem to 2 step -1 : for i% = i¥%-1 to 1 step -1
rii¥, %) = zr(j%,i%) : zifi%,3%) = :i(j%,ix)

next jA,i%

locate 10,30 @ pri
locate 12,13 @ pri
locate 11,12
gosub invers

for 1

ii(i)

next 1
locate 11,40
locate 12,12
test = O :
for i74 = 0
o= 0
faor j%4 =
dd =
HE

M o= W+

y:
next Ji%
locate 12
hp(i%) =
gpl{i®l) =
if test <

if testl
mext 1%
for i4 = 0O
ep(i%) =
hp{id) =

next 1%

to
ep
hp{

locate 12,21 :
locate 14,12 @
zii = O 1 zrr
for 1% =

Iry =

next 1%
locate 15,15 :

locate 15,15 :

v + br(i%,2) xsinmdxxi)

nt "Ok."
nt " .
: print "Current"

2
= 1 to nelem
sgqr(br{i,2)"2 + bi(i,2)"32)

i

"Dl‘i . n
"Patcern at 9 =

: print
: print
gstl = O
dd = 0 : dd{Q) = 0

1 to nelem
dd + dd(j%-1)
= 2%pi *ddxcos(iZipi/180)

br {i%,2) Xcos {#xi)

primt 1i%;

.26 2

sgr ("2 + vy

hp(iZ) kabs{sin (L Z-2M xpi/180))

test

then =
testl

then

ep {i7)

ep (i)
hp (1i%) =

hp {i%)

380
i%) /test
1%) /testl

print
primt
= O
1 to nelem
zrr + zr{2,i%)

"Input Impedance”

zii =

"ragilstance =

"reactance

print
print

"

"izii

Degres

— bBi(iZ,2)¥sinm(uxi)
+ bidi%,2)xein (uxi)

" Ok- 1]

zii + zi(2,i%)
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" See pattern M mus(2) = " Save data mus () =

colar 0,7 :

locate 20,135,0 : print mus(l) colaor 7,0
locate 20,35 @ print musil) : locate 20,33 @ print mus ()
B[ET = 1
Jagld AE =INKEY®
IF as = "' THEN goto vagid
IF A% = UFs OR &% = LT$ THEN GOSUE 6990 :G0TO vagis
IF A% = DN% GR A% = RTSH THEMN GOSUR 7000 :G0T0 vagid
T oad o= CHRES(13) THEMN goto vagiS
Z0UMD 1000, 2: 30UMD 500, 1
GOTO vagi4d
sagiSe if set = 1 then goto vagié
if set = 2 then goto vaglsave
if set = 3 then backs = "ok" : chain "acd"
sagis: musil) = " E - plane " @ ouHi2) = " H - plane "
locate 17,15 : print "Seslect plane”
locate (18,25 : color ¢,7 : print mu$(l) : color 7,0
locate 18,50 : print mu$iz)
vagli ags = inlcv$ » if a$ = "" then goto vagl
f a% = chr$(l3) then goto yagd
f a% = up$% or as = dn% or at = 1lt® or a%$ = rt3$ then
re = set +-1
if rs » 2 then rs = 1
locate 18,26%set : print musiset)
locate 18,2S%rs = caolor 0,7 print musirs) @ color 7,0
set = rs
else sound 1000,1 @ sound 300,2
end 1f
goto vagl
vag2: locate 18,34 : color 31,0 @ print "Flease vait" ¢ color 7
if set = 2 then goto yagl
for i% = 0 ta 3460
o= epfli®)
w(i%) = fmepdu(i%,pi.r) @ v{i¥4) = fnepdy(ii,pi,r)
next 174
goto yvagd
vagi:
for 1% = O to IT60
v = hp(id)
w{i%) = fpepduli¥,pi.r) : y{i%4) = frepdyli¥i,pi,r)
next 1%
vagsd
gosub &800 "draw graph

gosub vy
loadyagi:
VIEW FRINT

agidisp : goto vagi3

7 TO 20

CL5 : LOCATE 7,35 : COLOR 1S : FRINT "Load data” : COLOR 7
VIEW FRIMNT ¢ TO 18 : print “"Directory of "3 : FILES "¥.dat”
LOCATE , 1S FRIMT "Enter filename —»
CL = CSRLIN : LOCATE ,33,1
quan = 26 : gosub enter : filename® = b%
GOSUE 7240 change filename
LOCATE CL,33 : COLOR 15 : FRINT FILEMAMES;
FRIMT : LOCATE ,34 : COLOR 31 : FRINT "Please wailt.." : COLCOR 7
view print
OFEN FILENMAMES AS #1 LENM = &
FIELD #1,8 A5 ZETAS
FOR I% = O TO 360
get #1 : epl(ii) = cvsizetas)
maslt 1%
for 14 = 0 to 360
get #1 @ hpli¥) = cvsizeta®) - F
et 1%
get #1 @ nelem = cvs{zetas)
gat #1 : zrr = cvs(zetas)
aqet #1 @ zii = cvs(zetas)






