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I. BBE,llEHHE 

nporpaMMa GFUN3D AflR pac4eTa TpexMepH~X MarH~TOCTaT~4ec
K~X noneii MeTOAOM ~HTerpanbHbiX ypa8HeH~H coaAaHa 8 Peaep<!Jop
A08CKOH na6opaTop~~ 111, aAanT~po8aHa Ha 3BM CDC -6500 8 OHf!H 
~ opraH~3o8aHa 8 8~Ae nonb308aTenbcKOH 6~6n~oTeK~ •• 
. B AaHHOH pa6oTe npeACTa8neHO KpaTKOe on~caH~e nporpaMMbl 
GFUN3D,TeM caMbiM o6ner4eH nonb308aTenRM AOCTyn K HeH, a TaK>Ke 
Ha PRAe np~Mepo8 npoAeMoHcTp~po8aH~ 803MO>KHOCT~ nporpaMMbl. 

B MeToAe ~HTerpanbHbiX ypa8HeH~I1, ~cnonbayeMoM 8 GFUN3D, pac-
4~T~8aeM~H MarH~T paccMaTp~8aeTCR KaK C~CTeMa ~38eCTH~X TOK0-
8~X ~ He~38~CTH~X Ha8eAeHH~X /HaMarH~4eHHOCT~/ ~CT04H~K08 
nonR~~ np~ TaKoH nocTaH08Ke 3aAa4~ paa6~eH~~ Ha noAo6nacT~ 
nOAflelK~T fl~Wb 4aCTb, 3aHRTaR >Kene30M, ~ He Tpe6yeTCR 88eAeH~R 
~CKYCCT8eHH~X rpaH~~, He06XOA~M~X np~ peweH~~ Kpae8~X 3aAa4 
AflR ypa8HeH~H 8 4ac~HbiX npo~380AHbiX. 

II. KOMAH,llbl H nAPAMETPbl 

B Ta6n. 1 npeACTa8neH~ ~cnonbayeM~e 8 AaHHOM 8ap~aHTe 
GFUN3D KOMaHAbl ~ ~x 3Ha4eH~R. 

II. 1. BHDA- Ta6n~~a 3Ha4eH~H B /raycc/ 8 aa8~c~MOCT~ oT 
H/3pcTeA/ aaAaeTCR 8 C8060AHOM <!JopMaTe ~ Tpe-
6yeT He 6onee 30 3Ha4eH~H. 

np~Mep: BHDA NEW= YES, MATE.= 3 
0.0 o. 0· 

1000.0 1.0 
2000.0 20.0 
3000.0 100.0 

$$ ~ T ·A· 
Ecn~ 'He06XOA~MO paCCMOTpeTb none TOflbKO OT o6MOTK~, TO AOC-

TaT04HO 3aAaTb 
BHDA NEW =YES, MATE =3 

0.0 o. 0 
1.0 1.0 

$$ 

2. DRAW - cny>K~T AflR aaAaH~R reoMeTp~~ npo80AH~Ka ~ >Ke
neaHoro 3KpaHa. meneao paa6~8aeTCR Ha.Tpeyronb
H~e np~3M~. HacTOR~aR 8epc~R MO>KeT pa6oTaTb 



KoMaJWI 

BHDA 

DRAW 

FRAM 

GETB 

GETM 

HARM. 

· PRIN (T) 

2-

c SHAPE =4 - Ko.qoM pas6HeHHR Ha TpeyroJlbHble 
npH3Mbl H c SHAPE =7 - KO.QOM pas6HeHHR Ha 4e
TwpexyronbHWe npH3Mw /c nocne.qy~~HM pas6HeHHeM 
Ha TpeyroJlbHble npH3Mbl/. Kam.qaR eepwHHa Tpey
rOJlbHOH npH3Mbl .qOJl>KHa 6b~Tb o6~el:i AJlR coce.qHHX 
npH3M /eM. pHC. 1/. 

Ta6mu~a 1 

l!>yHK~H.Il IlapaMeTp&I 

CTaBHT nporpaMMY B p~ 
B~HCneHH.Il /MarHHTHa.ll 
npoHH~aeMocTb/ gn.11 nro6oro 
MaTepHana, sagaBaeMoro 
Ta6nHqHhlM sHaqeHHeM B B saBH-
CHMOCTH OT H 

HcnonhsyeTC.Il gn.11 sagaHH.Il _ 
reoMeTpHH llpOBOAHHKa H iiCe
ne3HOrO 3KpaHa 

CnYiKHT An.ll sagaHH.!t'MaKCHMYMa 
·H MHHHMYMa X H Y MaCCHBOB, · 
Bb!BOAHMbiX Ha gHCnneH: 
CnYiKHT An.ll' Bbi30Ba KOMaHg, 
BhNHcn.llm~x_none B ToqKe, 
BAOnh oceH: H Ha sagaHHOM 
pagHyce. 3Ta KOMaHga Hcnonh
syeTC.Il TaKiKe gn.11 sagaHH.Il 
HaqanhHb~ napaMeTpoB gn.11 
"HARM" 

CnYiKHT gn.11 BhNHcneHH.Il 
HaMarHHqeHHOCTH. ~OniKHa 

npegmeCTBOBaTh KOMaHge 
GETB 

AHanHsHpyeT none Ha ~HnHHA
pHqecKoH: KpHBOH BOKpyr OCH 
MeTOAOM rapMOHHqecKoro 
aHanusa 

CnYiKHT An.ll BhlBOga Ha neqaTh 
pesynhTaToB pacqeTa H neqaTH 
HCDOnh3YeMbiX gaHHb~ 

MATE, NEW 

SHAP, MATE, 
END, xl 

yl 
zl 

SYMM, 
x4 
y4 
z4 

Rl, R2, R, A, B, HI, 
HZ, ANGLE, XCEN, 
YCEN, RCEN, PHI, NX, 
NY, NZ,. J 
XMAX, YMAX 
XMIN, YMIN 

X,Y,Z,DX,DY,DZ, 
NX,NY,NZ,XO,YO,ZO, 
COMP, FINT, PRINT, 
HMIN, HMAX, R, DR, 
NR, PHI, NPHI 

R,DR,NR,PHI,DPHI, 
NPHI,RN,SER,COMP, 
ZO,Z,N 

. 

I 
. I 
1 

y .. ./1 (Xz, ~z)-

-~~~ . (X!,~3) 

X a 

X. l 

l'lPA~MI TPEYrOAbtWI nPiollMA, SHAPE• 1.4. 

y 
2 NX=I..f 

%~,..1.. NY=2. 

t 3 
~. 

. . .N.f 4 . 

X 6 H2 

~ 

-~ 

SHAPE=7, 4ETbiPEX\Iro.\tiHAR IUIH3MA 

PHc.l 
Y' 

t IP=f " ~
:r···. 

I 
X' 

a ·HI 

II I II I, x' 6 

J1 I HI 

PHc.2 z' 
E~JlH YCTaHOBHTb JlOKaJlbHY~ CHCTeMy KOOP.QHHaT B ~eHTp MarHHTa, 

'TO AJlR 3a.qaHHR reoMeTpHH npOBO.QHHKa He06XO.QHMO yKa3aTb THn 
06MOTKH: 

DRAW END= 1 1, ecnH npoeo.qHHK THna "RECETRACK" ./eM. pHc.2a/, 
2, eCJlH npoeo.qHHK THna "BEDSTEAD'fcM. pHc. 26/ • 

npH END =1 Heo6xo.qHMO sa.qaTb: 
XI - paccTORHHe no ocH X' .qo npoeo.qHHKa, 
YI - paccTORHHe no ocH Y' .qo npoeo.qHHKa, 

A - WHPHHa npoeo.qHHKa, 
B - BbiCOTa npoeo.qHHKa, 

HI - AJlHHa npRMoro y4aCTKa npoeo.qHHKa e Z -HanpaeneHHH, 
R - pa.qHyc noeopoTa npoeo.qHHKa e nn. XZ. · 
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TaonHI~a 2 

KoMa~a llapaMeTphl OrpaHHtieHHa ~YHK~a napaMeTpa 

GETB X 0.0 TO'!Ka nona /X-KOOpgHHaTa/; 

GETB 

y 

z 
DX 
DY 
DZ 
NX 
NY 
NZ 

xo 
YO 
zo 

COMP 

PRINT 

0.0 TO'!Ka nona·/Y-KOOpgHHaTa/; 
0.0 TO'!Ka nona /Z-KOOPAHHaTa/; 

1.0 
1.0 
1.0 
I 
I 
I 

o.o 
0.0 
0.0 

HY 

0 

npHpa~eHHe no ocH X; 
npHp~eHHe no OCH Y; 
npHpa~eHHe no ocH Z;/ 
'IHCJIO TO'leK no OCH X; 
'IHCJIO TO'leK no OCH Y; 
'lHCnO TO'leK no OCH Z; 

HOpMaJIHSOBaHHaa TO'!Ka nona, 
HcnonosyeMaa AJIH COMP = DHBH 
/eM. Aanee/; 

Bhl'lHCJIHIDTCa KOMnOHeHThl nona 
BAOnb COOTBeTCTBYID~X OCeH 
HX, HY, HZ H HMOD, a TaK)Ke 
DHBH = H(X,Y,Z) - H(XO,YO,ZO). 

H(XO,YO,ZO) ' 
MODXY- aoCOJIIDTHOe.sHa'leHHe nona 

B.nn. XY; 
MODZX - aoconmTHoe sHatieHHe nona 

B nn. ZX; 
MODYZ - aoconiDTHOe suaqeuHe nona 

B nn. YZ; 
KOHTponb netiaTH sa noneM 
PRINT = 0 ue netiaTaeTca; 
PRINT = 2 netiaTaeTca. 

np11 END =2 3aAaiOTCR XI, YI, HI, A, B , . aHanori14Hble KOAY END= 1, 
11 ell(e H2 - An11Ha npRMoro y4acTKa npo80AH11Ka 8 Y-Hanpa8neHI111, 
Rl - paAHYC no8opoTa npo80AH11Ka s nnocKOCTI1 XZ; R2 - paJ:111YC 
npo80AH11Ka s nnocKOCTI1 XY. 

npl1 8bi411CneHI111 no nporpaMMe GFUN3D nonR coneH011Aa MOIKHO 
11cnonbao8aTb KOA END:l c seni1411Hoi1 HI =0,1 eM 11 XI =1 /eM. 
PI1C. 2a/. 

4 

npl1 noMOU(I1 KOMaHAbl DRAW 3aAaeTCR TaK>Ke KOA CI1MMeTpl111 SUMM 

SYMM= 1 . 2 - A11nonb /none 8AOnb oc11 Y I - eM. p11c. 3a , 
4 - K8aJ:1pynonb /none BAOnb ni1HI111 noA yrnaMI1 45° 

11 135° s nnocKOCTI1 XY I - eM. p11c. 36. 

w • 
'' 
• 

.l 

II. 3. GETM. npl1 noMOU(I1 3TOH KOMaHAbl 3aAaiOTCR cneAYIOU(I1e napa-
MeTpbl: 

ITLI 
ITER 

_PRIN 

- 411Cno 11Tepa~11i1; 

- HOMep 11Tepa~I111,Ha411HaeM C =0; · l =0 - He ne4aTaTb, 
- KOHTpOnb ne4aTI1 . =3 -- ne4aTb MaTpl1~, 

=5 - ne4aTb MaTpl1~ 11 
K03<!J<!JI1~11eHTOB; 

MU - MarHI1THaR npoHI1~aeMOCTb, ecn11 pac4eT npo11a-
80J:111TCR np11 nOCTORHHOM ee 3Ha4eHI111. 

II. 4. GETB. . napaMeTpbl, 11Cnonb3yeMble 3TOH KOMaHAOH. 11 11X 
3Ha4eHI1R npl18eJ:1eHbl B Tafin. 2. 

II.5. HARM - · KoMaHAa 8bl3bl8aeT nporpaMMbl, Bbi411CnRJOU(I1e aMnni1Ty
Abl rapMOHI1K nonR np11 paano>KeHI111 .nonR s PRA <!>ypbe 
8 B11Ae. 

NZ (N·l) (N·l) 
Be(R,O ,z) = ~ I AN.R Cos(NO)-DN·R • Sin(NO)I. /2/ 

Nl 

Y1 

rapMOHI1KI1 8bi411CnRJOTCR AnR nonR A11nOnR HARM SER=· 
= DIPO 11 KBaJ:IpynonR HARM SER:QUAD~ B Ta6n. 3 
co6paHbl napaMeTpbl, 11crionbayeMble KOMaHAOH HARM. 
Ha p11c. 38 noKaaaHbl KOOPA11HaTbl, 11CnonbayeMble np11 
rapMOHI14ecKOM aHan11se nonR. none A11nonR aHanl1al1-
pyeTCH. B yrnOBOH o6naCTI1 OT 0° AO 90 °. 

y 

------~~----~---x ' )lM ul ( 
r ,,... X l'f' '"'" • X 

a) 
+ y' 

III. nPHMEPbl nAKETOB nPOrPAMMbl 

5) 

PHc.3 

III .1. Csepxnpo80J:IRU(11H AHnOnb. 
Tl1na CKA 

nporpaMMa GFUN3D 6blna 11CnOnb308aHa AI1R pac4eTa nonR csepx
npoBOARU(ero AHnonR CKA 131 c o6MoTKOH Tl1na "BEDSTEAD" (END=2) 
11 >Kene3HbiM 3KpatioM i-11na "oKOHHOH paMb111 /eM. p11c. 4 11 2/· Ha 
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..._!, 

PI1C. 4a 11 46 >Kene3Hb1~'3KpaH /1/8 l.laCTb/ paa611T· Ha OT,qeJlbHble 
3IleMeHTbl. BI3TOM npi1Mepe 11Cnonb308anocb MaKCI1ManbHoe 1.111cno · 
paa611eH11~ no >Keneay - 36 TpeyronbHbiX npi13M. 

nonyl.leHHOe pacnpe,qeneHI1e nonR 8,[\0ilb oc~ Z/ocb MarHI1Ta/ co8-
na,qaeT c 3Kcnepi1MeHTanbHbiM /eM. p11c. 48/ c TOI.IHOCTb~ 113Mepe
HI1R /1%/. BpeMR, aaTpal.leHHoe Ha 38M CDC-6500 Ha pacl.leT ,qaH
Horo 8apl1aHTa, COCTa811ReT 5 MI1HYT. np11 pacl.leTe aMni111TYA 8blc
WI1X rapMOHI1K nOilR~/ 3TO 8peMR y8ei1114118aeTCR nOI.ITI1 8,[\80e: 
,qo 9 MI1HyT. 

KoMaH~a IlapaMeTpbl 

HARM SER 

COMP 

N 

z 

R 

DR 

NR 

PHI 

DPHI 

NPHI 

RN 

. zo 

·6 

Ta6nHQa 3 

~Ha~eHHH ~YHK~HH 

DIPO Onpe~enHeT HOMep BbJqHCJIHeMoH 
rapMOHHKH N 

HT 

0 

0.0 

3.0 

0.3 

3 

o.o 
6.0 

30 

5.0 

.0.0 

DIPO, N = 1,3,5,7,9 H T.~. 
QUAD, N = 2,6, 10,14 H T.~. 
ALL, N = 1 ,2,3,4,5. 

Onpe~enHeT HcnonhsyeMyro KOMnO
HeHTY nonH 
HT - asHMyTaJihHaH 

··HR - P~HruihHaH 
HZ - B~Onh OCH 

Bb!CIUHH HOMep _Bbl'lHCJIHeMOH rap
MOHHKH 

Z-Koop~HHaTa B nnocKoCTH XY, 
B KOTOPOH Bbl'lHCJIHeTCH none 

Pa~Hyc, onpe~enHro~H rpaHHQY 
o6nacTH, B KoTopoH BbJqHCJIHeTcH 
none 

I!Iar no p~Hycy 

~cno TO'leK no p~ycy 

HatiaJihHbiH yron OT OCH Z 

mar no asHMYTY 

~CJIO TO'leK.nO asHMyTy 

AnH nonH ~HnOnH BBO~HTCH HOpMa
JlHSOBaHHbiH. p~yc· 

...'"'. 
\ :l J 

'' 

y 
tM c~ i 

6 
5 
4 

:1--u:x~l I . / 

. 01-! X(CM} 

5) 
I lSI 1'.-- Q) 

20~(KI"cl 
IS 

10 

5 --

.9 10 1t 11 13 11t 15 16 n 18 19 z CM 

&) 

PHc.4 

~ 

III • 2. H -M a r H 11 T 

H -o6pa3Hbl~ 3IleKTpoMarHI1T c o6MOTKO~. Tl1na "RACETRACK" (END=l) 
11 >Kene3HbiM RPMOM, 8bJnOI1HeHHbiM 8 911,qe .npRMoyronbHI1Ka- I eM. p11c. 6a 
11 66/, 11MeeT nonepei.IHbl~ paaMep non~ca MarHI1Ta 8 ,q8a paaa · 
MeHbWe Me>KnOil~CHOrO paCCTORHI1R. 
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~l 

nony4eHHOe no nporpaMMe GFUN3D pacnpeAeneHHe HHAYK~HH. 
MarHHTHOrO nonR B ~eHTpe Memnon~CHOro npOCTpaHCTBa B 3aBHCH
MOCTH·OT 3Ha4eHHR B 06MOTKaX OTnH4aeTCR OT aHanorH4HOrO pac
npeAeneHHR, pacc4HTaHHoro no nporpaMMe POISSON~' /eM. 
pHc. 68/. TaKHM o6paaoM, cTaHoBHTCR 04eBHAHOH Heo6xoAHMOCTb 
y4eTa KOHe4HbiX no OCH Z pa3MepOB 3neKTPOMarHHTa. 8peMR C4eTa 
BapHaHTa paBHO 4 MHHyTaM. 

Yao 

Yt 

r;::::;.-1 ... _!2l XtM 

l:~ 10 ... . 
to l . : -

111.,10 X 
6) 

"'"' 
Cl 

9 

tlJ•$11i1Dft!IQ, 

~ 

PHc.6 

III. 3. K a a A p y n o n b All 

Ha pHc. 7a npeACTaaneHa KOH$Hrypa~HR KBaApyn.onbliOro MarHH
Ta c ABYMR ceK~HRMH o6MOTKH. (END~l). Pac4eT 3Toro MarH~Ta 6~n 
npeAnPHHRT AnR TecTHpoaaHHR THna CHMMeTpHH SYMM=4. PeaynbTaT 
pac4eTa npHBeAeH Ha PHC. 76. CnnowHaR nHHHR - pac4eT no npor-

YtM 

.<C) 

30 

20 

10 

0' 10 

8 

0) 

XtM 

·s 
Krc 

2. 

PHc.7 

2. 4 6 8 10 I~ 1'1 16 18 XtM-

6) 

.1 

t) . ' 

q 
•. 

;) 
.. -

9 

paMMe GFUN3D. KpecTHKaMH OTMe4eHbt peaynbTaT~ pa·c4eTa no npor
paMMe MAGSYS All • Ha6n~AaeTcR · xopowee i::oanaAeHHe aaBHCHMOC;.. . . 

TeH KOMnOHeHT~ nonR BAOnb nHHHH Y ;.,0, Z =0. npHMep~ 3aAaHHR 
HCXOAHbiX AaHHbiX AnR 3THX · MarHHTOB npHBeAeHbl B npHnomeHHH. 

3AKI1104EHHE 

nocTaaneHH~e B OH.fiH Ha 38M CDC-6500 nporpaMMbl POISSON H 
GFUN3D AnR pac4eTa AByx- H TpexMepHbiX MarHHTOcTaTH4eCKHX 
noneH noaaonR~T npoBOAHTb KaK npeAaapHTenbHble o~eHKH, TaK H 
npe~H3HOHHble pac4eTbl MarHHTHbiX noneH ~ Ha OCHOBaHHH nony4aeMbiX 
AaHHbiX YAaeTCR nH6o 3Ha4HTenbHO coKpaTHTb o6oeM 3KcnepHMeH
TanbHoro $OpMHpoBaHHR MarHHTHOro nonR MeTOAOM npo6 H OWH60K, 
nH60, B HeKOTOPbiX cny4aRx, o60HTHCb 6e3 npeAaapHTenbHOro MOAe
nHpoaaHHR MarHHTa nt. 

B aaKn~4'eHHe aBTOPbl Bblpama~T 6naroAaPHOCTb 11.A.Wenaeay aa 
nocTORHHY~ nOAAepmKy pa6oT~ H O.M.KyaHe~oay aa noMo~b a pac-
4eTax H -MarHHTa. 

JOB,T9~~. XXXXXXXXX 
ACCOU~TCXXXXXl 
~EDUCE. 
ATTACHoG~UN30ti~=LN°~~U,CV=;1,M~=1• 
LOSET,PRESET=ZEP~, . 
GFmno. 
71819 
F~AH XHlX•36,YHAX=36 
u 
O~AW ENt•2oSVHH=2,X1=2.7S,Y1•0• , . 

IIPHJIOJKEHHE 

MarHHT CK.ll 

A=G.~Q,9=2o70,~1=17.1t,~l=l•4S,~Z=2.7S,H2=Q.,J~376~a.~C~N=~·~ 

•s 
IJHOA NEW=YES,HATE=3 
o.o o.o 
2001) 11.171 
4000 -lo328 
SJOO _, •"~ 
8000 Clo E66 
900!l o.ett1 
1001)0 1o099 
11000 1.1317 
no11o s.zu!l 
15GOC 37o5CO 
171:0(; 6•. u 
1810C 219o391t 
20300 546.61t8 
2HiiJ 11~5.26 
2150t H53. 81t6 
23Cflu tn6.6 
25000 281tCie91 
27(0C lt!21elt3 
29GO!l 6qQlt.76 
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3201)0 9E'J6. q6 
3501:0 12162.% 
38CCC' H!l33.35 
42oo~ ztac.t.o 
52o~a 3Z51r. .a 
600(!0 42~57.14 
6800& 5€666.64 
110000 7E1q0.411 
u 
D~AH SHADE:7,SY~H=2,HAT~:~,H1=C.~o~Z=~.5 

X1=3.25,Yt=o.a,xz=3.25,Y2=2.75,x3=6.s5,v3=-.z.x~t=6.55,v~t=~.r 
ss 
DRAH SHAPE•7oSYHH•2 0 HATE=3oH1=~.t,H2=~.5 
X1=3.25oY1=2o75oX2•4.8,Y2=6,11oX3•f,,YJ:&.lloX4•C,,,Y4=2.75 
S$ , 
DRAH SHADE:4,SYHH•2,HAT~=loH1=~.C,H2=6.S 
X1•3o25,Y1•Z.75,X2=6o55,Y2=4o2oX3=4oii,Y3=6,11 
ss 
DRAH SHA!>E=7oSYHI1•Z,tiATE=3,H1•C .O,H2=tr .5 
X1=3,25oY1=C,O,X2:3,25,Y2=2,75,X3=6o55,Y3=4o2oX4=6.55,Y4=0.t 
Sf 
DRAH SHAPE=7,SYHH=2,HATE:J,H1•t.C,H2=1~.5 
X1=3o25,Y1=2,75oX2=4,8,Y2~6.11oX3=r.,Y3=6o11oX4=0,,Y4=2,75 
Sf 
DRAH SHADE:4,SYHH•2,HATE•3,H1=~.~.H2•1f,5 
X1=3,25,Y1=2o75,X2=6.55,Y2=4.2,X3=4.8,Y3=G,11 
Sl, 
DRAH SHAPE=7,SYHH=2,HATE=3,H1=0,0,H2=14.0 
X1=lo25,Y1•0,0,X2=3.25,v2=2o75,X3•6,55,Y3=4o2oX4=6o55oY4=0oL 
n 
DRAN,SHA0E=7,SY~H=2,HATE=3,Ht=C.O,H2=14o~ 
X1=3o25,Y1=2o75,X2=4,8,Y2=6,11,X3=l•oY3=6.11oX4=0.,Y4=2o75 
ss 
D~AW SHADE=4,SYHH=2,MATE=3,H1=C.G,H2=14o0 
X1=3.25oY1=2.75,X2=5.55,Y2•4.2,X3=4.~,Y!=6.t1 1$ , 
O~AW SHADE=7,SYHH=2,HAT€=3oH1=C.O,H2=17o4 
X1•3o25,Y1=L,O,X2=3,2r.,vz=2.75,X3=6.55,Y3=4.2oX4=6.55,Y4=~•• 
u 
DRAW SHA!>E=7,SYHH=2,MATE=3,H1•0 •• ,H2=17.4 
X1=3.25,Y1=2.7S,X2=4,J,Y2=6.11oX3=,,,y3=6o11,~4=~.,Y4=2.75 
u 
DRAW SHADE=4,SYHH•2oMATE=l,H1•G.C,H2=17o4 
X1=3.25,Y1=2.75,X2=6.55,Y2=4.2,X3=4.~,v~=6.11 
u 
PRINT 
GETH ITLI=7oiTER=Q,ORIN=O 
WRITE 
GETq DZ=2o0 0 NZ=30oC~Hn=HHOO,PRINT=2 
718/q 
611161q 

JO!hT9Qij. XXXXXXXXX 
ACCOUNT fXXXXXI 
ATTACH, G~U'l30, IO=VIDQ•IU, CY: .• t, '1R=1• 
lDSET,PRESET=ZE~O. 
GFUNJD, 
,718fq 
FRAH X~lX=36,vHAX=3~ 
u 
DRAW EN0=1~SYMH=2,Xi=~7.J,Y1=5C.r., 
A=23.,B•2C,,H1=J.,~=22.,J=8~~ 
u 

H-MarHHT 

9HOA NEW•YES,HATE=3 
o.o o.o 
20~0 0.171 

, lt:IOG 0.:!28 
530'1 !' ·"11 
aaoa 'l. e&& 
91)00 1),841 
10000 1.099 
11QCO 1.617 
1JOCO 5o200 
15ooo :n. %Co 
170C~ 66,J 
1811!l' 21q.Jq4 
20300 5~11.648 
21!;C.O 11H.26 
21500 1E53, 846 
2301)0 1916.6 
25000 284u,q1 
270~· 4821.43 
2900( 6904.76 
32tOr· 9~q&.q6 
35CJC 129o2,% 
liH!Ir 1S833o J5 
42000:, 21000.~ 
52ono :!25\•c..o 
60CO~ t,2857.14 
680'lr 5E!>o6.6" 
IIOuGC 7E110,411 
11 
bRAw SMADE=7,SYM~=z.~ATE=l,Ht=o.•,M?=45.a 
X1=120 • G, Y1•J • 0, X2=1~'· • L , Y2=7~ • • , f!=15r·, J, Y3:7J • •i, lf4=15~.;;, Y4•.,, • C ss . 
DRAW SHAPE=7,SY~H=2,HAT~=~,Y1=r.:,H2=45.u 
X1=12Q.C,Y1=7U.L,X2=12[,~,Y2=1CL.·,x3=1S~.a,Y3=1J:.J,X~=15~.~,Y4=7C.C 
ss 
ORAW SHAPE:7,SYHH=2oMATE=1,H[=~.&,H2=45.0 
X1=55o0oY1=70.0iX2=55.1,Y2=lOC.,,xl=12r.~,Y!=lOc.·,xlt=12G.w,Y•=7Q,, 
DRAW. SHAPE=7,SYM~=2oHAT~=!oH1•C,C 0 M2=45.0 
X1•GoO~Y1•70oDoX2~G.C,Y2=10l.OoX3=55,~,Y3=1t:J,I),X4=55oJ,Y4•7Q,~ 
u: 
DRAH SHADE=7,SY~1H=2,'1ATE:3,H1=C .G ,H2=12oC " 
X1=1l.O,Y1=6~.o.xz=o.J,v2=73.C,X3=55.r,v1=7~.c.x4=52e5oY4=6G.u 
DRAH SHADE=7,SYHM=2oHAT~=3,H1=0.~oH2=12.0 
X1=0.0,Y1=50.0,X2=C,u,Y2=6~.~.X3=52.5,Y3•6C.~,X4=5~.J,Y4=50.C 
u 
ORAH SHADE=7,SYHH=2,HAT0:=3oH1=12o ,H2=22.·l , 
X1=0,0,Y1=60,Q,X2=r,Q,Y2=7G~C,X3=44;~,Y~=7~.~~X4=44.Q,Y4=60,Q S$ . ,. . 

O~AH SHA0E=7,SYHH=2,MAT0:=3,H1•12oboH2=22.~ 
X1•0.0,v1=5o.o,xz=a.a,vz=&a.o,x3=44.G,~3=60.o,x4=~4.~;v4=5~.o 
u 
PRINT 
GETH ITLI=7oiTER=Q,PR!N=O 
H~ITE 
GET9 DX=1•0oNX=10oC~~n=HHOO,P~INT=?. 
71819 

'61718/q 

JQ9,T700, XXXXXXXXX 
ACC~UNTIXXXXXI 

,J?EOUCO::. 

KBa.o;pynonb 

ll 



/ 

ATTACH,GFUN3D IO=LNPO~U,CY•L1,HR=1• 
LOSET,PR~SET=ZE~Oo 

GFUNJOo 
7181'1 
FRAH XH~X=J&,YHAX=J& 
u 
DRAW END=t,SYHH=4,X1•7,25,Y1=l•65,A=5.6.B=4.Z, 
H1=15oSoR=1.6,J=3J&.1,~CEN=10 
St. 
DRAW END=t,SYHH=4,X1= 7 o25tY1=8oZ5,A=~.6,B=3.5, 
H1=15o8,R=1.8,J=3J&.t,~CE~=10 

u 
BHDA NEW•YES,HATE=3 
o. 0 Q. 0 
20GII z.~ 
600~ 4o3 
80GO 5.2 
qnoo 5o'l1 
11!00~ 6o'14 
.120&0 H o l 
140CII 17o81o 
16001 41o4'1 
1701)0 &4. 0& 
teour 105.52 
1'1~':( 175.76 
20COD 27&.zr. 
21ti00 427.7 
22COC 6E&. & 7 
23Gill; h'l5. 2'-
21oOOC 164&o15 
25'.)()0 2840.'1 
271100 4!121.43 
2'1'JGC 6904. 7& 
32C!Or 'IE'l&o 'I& 
3500C 12CJ&2o'J~ 

"36000 15633.15 

12 

1t2nco 21'l&c 
52GOO 3250C! 
61)006 42857 olio 
ss 
DRAW SHAPE=4,SYHM=4,MAT~=3,H1=~.C,H2=15.0, 
X1=25,Y1=tioX2=26.5,Y2=&,8,XJ=32,Y3=<-
$S 
DRAW SHAPE=4,SYHH=Io,MATE=3,H1=0.G,HZ=15o0t 
X1=25,Y1=10o4oX2=28.5,Y2=&.8,X3=25,Y3=0 

" DRAW SHAPE=4,SYHH=4,HATE:3,H1=0oOoH2=15.0, 
X1=32,Y1:1&o8oX2=28.5 0 Y2=6o8,X3:zs,Y3=1Do4t 
It . 
DRAW SHAPE=4,SYHH=4,HATE=3oH1=GoOoH2=15.G, 
X1=32,Y1=0,X2=28o5,Y2=&.!!,XJ=32,Y3=1&o6 
S$ 
DRAW S.HAPE=4 0 SYHH=4, HAT :0=3, H1=0 ,o, H2=15 .0, 
X1=25 1 Y1=10.4,X2=2~o2tY2=1&.8 0 X3=32,Yl=1&o8 

" ORAW SHAPE=4oSYHH=It,HATE:3,H1=CoDtH2=15.0, 
X1=25oY1=10o4,X2=2lol8,Y2=1&o88,X3=2~o2oY~=1&o8 ss . 

DRAW SHAPE=4,SYH~=It,HAT2=J,H1=0oOoH2=15.0, 
X1=17e7oY1=17o7oX2=ZJ.J~,Y2=1&.86,XJ=Z~,Y~=lOo4 

IS 
DRAW SHAPE=4,SYHH=4oHATE=~oH1=C.O,H2=15.0, 
X1=22o5oY1=22o&oX2=23ol~oY2=1&.66,X~=17.7,Y3=17.7 
Sl 

DRAW SHAPE:4,SYHH=4,HATE=3,H1=~•CoH2=15.o, 
X1=26o2oY1=1&i8,X2=23,38,Y2=1&.~8,XJ=Z!.&,Y3=22.& 
u 
DRAW SHAPE=4,SYMH=~oHAT~=3,Ht=O,O,H2=15oDo 
X1=22.65,Y1~12.75,X2=!5.7J,Y2:1(,7~,X3=!7~7,Yl~17,7 " . 
DRAW SHAPE=4,SYHH=4,HATE=3,H1=0.C,H2=15.0, 
X1=13o76oY1=l,S&,X2=1~.73,Y2=1C,76,~3=22.&5,Y1=12o75 
IS . 
D~AW SHAP£=4,SYHH=4,HATE=J,H1=C.O,H2=15.0, 
X1=17.7,Y1=17,7,X2=15,73,Y2:1C,78,X3=8,8,Y3=8o8 
u . . 
O~AW S~4PE=4,SYHH=4,HATE=3oH1=C.~,H2=15.0, 
X1=8•,, Y1=8. '3, X2=15. 73, Y2=1~ • 78, X3=13. 76, YJ:'J, 86 
DRAW ENC=1tSYHH=4oX1=7.25tY1=8.25,A=5,&,B=3o5o 
H1=15o8oR=1o8oJ=lJ&.t,RCEN=lC 

" u 
PRINT 
GETH ITLI=29,ITER=n,PP.IN=~ 
IIRITE 
GETB OX=1o5,NX=10oCOHf>=HHOO,P~IUT:2 
11 
HAR't SER=QUAO, N=l !to Z='· • ~, ~=1• 5, OR=r • u, N<>:t,PHt:(,. , QPH I='l, • o 
NPHI=11,R~=t.5,NZ=1 

" 6171619 
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