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Razvijen je originalni program, za rafonalo Apple II, korillten za brzu inter
pretaciju rezultata kemijskih analiza te za klasifikaciju i usporedbu podzem
nih voda. 

U interpretaciji rezultata kemijskih analiza korillteni su Stiffovi i Ferreovi 
dijagrami. 

UVOD 

Poznata je cinjenica da se kemijski sastav vode moze prikazati graficki 
pomocu raznih vrsta dijagrama. U hidrogeologiji su najuobieajeniji Stif. 
fovi i Ferreovi dijagrami. 

S t i ff o v d i j a g r a m, naziv je tipa dijagrama kojeg je Prf nacinio 
i opisao Stiff (1951), kao metodu za vizuelno usporedivanje serija ana
liza vode s naftonosnih polja. Ova metoda je vremenom postala standard
na metoda za interpretaciju, klaisifikaciju i usporedbu kemijskih analiza 
vode (Mo r g an C. 0., Mc Ne 11 i s I. M., 1969). 

Fe r r e o vi t r o k u t n i d i j a g r a mi su jedna od, u hidrogeologiji, 
u_obieajenih metoda za preglednu kemij sku klasifi:kaciju podzemnih voda. 
Pri tome se upotrebljavaju dva istostraniena trokuta, jedan za katione a 
drugi za anione (Mi Io j e vi c 1958). 

Poticaj za izradu programa za racunalo koji bi, osim brze abrade poda
taka, omogucio i zornu grafioku interpretaciju kemijskih analiza vocle, 
svakako je velika usteda u vremenu kao i nedostatak ove vrste softwarea 
kod nas. ' 

UzimajuCi u obzir da vec velik broj ·struenjaka i OUR-a raspolaze kva
litetnim lienim racunalima, objavljivanje razvijerrog originainog progra
ma moze imati i prakticnu vrijednost. Osim toga, isti program moze po
sluziti kao graficki izlaz za banku podataka kemijskih analiza vode. 

U ovom radu je opisan iskljucivo sadrfaj i nacin :koriStenja programa. 
Pretpostavlja se naime: da je korisniku programa poznata teorijska osno
va i nacin koriStenja grafickih prikaza kemijskih analiza podzemnih voda 
te osnove koriStenja licnog raounala. 

Programi su pisani na Applesoft Basicu i namijenjeni su radu na racu
nalu Apple II. Za ispis rezult!'lta, tj. dijagrama je koriSten stampac Epson 



156 Geolo~ki vjesnik, 38, Zagreb 1985 

MX-82 FIT Ill, prikljucen na racunalo preko »Slota« 1. Zbog ovih cinje· 
nica kao i zbog drugih specificnosti sarnog racunala Apple II, programe 
je moguce koristiti na drugim licnim raeunalima uz manje preinake. · 

OPIS RADA PROGRAMA ZA IZRADU STIFFOVIH DIJAGRAMA 

Nakon poziva odgovarajuceg programa (prilog) s diska, potrebno je u 
varijablu GG$, koja se nalazi u naredbi 7, unijeti oznaku ili naziv analize 
koju ce racunalo ispisati na dijagramu. Po izvrsenju naredbe za pocetak 
izvodenja, raounalo ce zatraziti unos podataka o koliCinama aniona 
i kationa. Podaci se, u nacelu, unose u miligramekvivalentima po dm3 

(Mgekv/dm8), no moguc je unos u bilo kojim drugim jedinicama. Poslije 
unosa posljednjeg podatka, program prelazi na iscrtavanje dijagrama. 

Dijagram je podijeljen na cetiri dijela . U prvom, gomjem dijelu, nalazi 
se dijagnoza tipa vode, slijedi graficki prikaz ucesea aniona i kationa, za
tim oznaka analize, te u cetvrtom dijelu ulazne kolicine mg/dm3 za svaki 
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SL 1. Stiffov dijagram kemij skog sastava vode 

1 - Tip vode 
2 - Graficki odnos koncentracije iona u vodi 
3 - Relativna skala 
4 - Oznaka grupe 
5 - Koncentracija iona (mg/dma) 

Fig. 1. Stiff's diagram of. the chemical analyses of water 
1 - Type of water 

5, 

2 - Graphicaly description of the water ion content 
3 - Relative scale 
4 - Character of the group of the analyse 
5 - Ion concentration (mg/dm3) 
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ion. U dnu drugog dijela dijagrama nalazi se mjerilo, cija skala ovisi o 
tome u kojem se od pet podrucja nalazi kolicina najzastupljenijeg iona u 
zadanoj analizi. Podrucja su 0--10, 10--25, 25-30, 30--50 i vise od 50. 

Nakon zavrsenog iscrtavanja na ekranu moguce je dobiti dijagram na 
stampacu i to u dvije verzije. Pritiskom na tipku sa slovom N, na stam
pac ce biti prenijet dijagram u velicini 99x67 mm (slika 1), a pritiskom 
na tipku sa slovom U, dobija se uveeana verzijia (198x135 mm). Pritiskom 
na bilo koj u drugu tipku izlazi se iz programa bez prijenosa dijagrama na 
papir (Epson, MX82-Type III Operation Manual). · 

OPIS RADA PROGRAMA ZA PRIKAZ KEMIJSKIH ANALIZA 
POMOCU FARREOVIH TROKUTA 

Prije izvod:enja, potrebno je osim podataka o postocima, u programsku 
naredbu 90 (varijabla NAS) upisati oznaku analize. Podaci o postocima 
iona unose se direktno u program. Potrebno je ponovo upisati program
sku naredbu broj 80, s tocnim brojem analiza, koje se unose u varijablu 
N. U naredbu broj 140, pomoeu instrukcije DATA unosi se postotak sul
fatnog (S04 ) aniona i to redom, jedna analiza za drugom. Naredbom 160, 
te naredbom 180 unose se, istim redosljedom, podaci za kloride (Cl) i 
karbonate (HC03+ C08). Istim redosljedom kao do sada, pomocu nared
be 290, 310 i 330 unose se u program podaci za magnezij (Mg), klor (Cl) 
i alkalije (Na + K), tj. za katione. 

Nakon zavrsenog upisa podataka, i:zivodi se program. Na ekranu ce pr
vo biti nacrtan Fe re o v tr o k u t za anione, kojeg korisnik moze pre
nijeti na stampac pomocu tipke U ili tipke N kao u prethodnom primje
ru (slika 2). Pritiskom na bilo koju drugu tipku nestaje anionski trokut 
i iscrtava se Ferre o v tr o k u t za katione, koji se moze prenijeti na 
papir istim postupkom. 

KOMENTAR 

Kad se na disketu unesu programi ciji su listinzi dani u prilogu, potreb
no je prvo izvesti program »ABECEDA«,, koji ce na disketi kreirati binar
ni zapis s nazivom »GO.ABC«. Nakon toga se mogu izvoditi i programi 
opisani u ovom radu. Prilikom svakog startanja programa »STIFFOVI 
DIAGRAM!« ili programa »FERREOVI TROKUTI«, nufoo je da u disk 
jedinici bude i disketa s generiranim programom »GO.ABC«. (Apple II 
Reference Manual, 1978.) · 

ZAKUUCAK 

Testiranje programa pokazalo je vrlo dobru preglednost dijagrama kao 
i zadovoljavajucu brzinu rada te preciznost. Programi su gotovo univer
zalni s obzirom na to da su pisani na vrlo jednostavnom BASIC-u, a ruko
vanje njima ne zahtijeva veliko predznanje s podrucja programiranja te 
SU vrlo pogodni za Siroku upotrebu. 

Programi ·su nacinjeni u okviru teme SIZ-a III (gospodarenje podzem
nim vodama) i testirani na racunalu Zavoda za mehaniku, RGN fakulteta 
u Zagrebu. 
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SL 2. Ferreovi trokutni dijagrami 

SI. 2a. Ferreov dijagram za anione 
SI. 2b. Ferreov dijagram za katione 

1 - Oznaka grope analiza 
2 - Broj analiza 

Fig. 2. Ferre's triangular diagrams 
Fig. 2a. Ferre's diagram for anions 
Fig. 2b. Ferre's diagram for cations 

1 - Character of the group of analyses 
2 - Nuinber of analyses 



Skansi & Hrzenjak: Graficka interpretacija ..• 159 

Zahvaljujemo se profesorima Dr Pavelu Mi I et i cu i Dr Mladenu 
Hu de cu, koji su nas potakli na objavljivanje ovoga rada, te Dr Darku 
Mayer u iz cijeg smo magistarskog rada koristili rezultate kemijskih 
analiza, u svrhu testiranja programa. 

Primljeno: 15. 06. 1984. 

LITERATURA 

Mi 1 o j e vi t, N.: Hidrogeologija, Grac.1evinska knjiga, Beograd, 1958. 
M organ, C. 0 ., M c Ne I Ii s, J. M., S ti f : Diagrams of Water-Quality Data 

Programmed for the Digital Computer, State Geol. Sur. Uoiver. of Kansas, Law
rence, Special Distr. Publ. 43, (1969) 27. 

M aye r, D.: Kemijske znaeajke podzemnih voda porjeeja Save na podrucju SR 
Hrvatske, Magistarski rad, RGN fakultet, Zagreb, 1977. 

Apple II Reference Manual, January 1978. 
Epson, MX-82 TYPE III Operation manual. 

Graphic Interpretation of Chemical Analyses 
for Personal Computer 

R. Skansi, G. Hr1.enjak 

Apple II software for the interpretation, comparision and clasiffication of ground 
water has been developed. 

In a graphicaly interpretations of chemical analyses data, the S tiff di a
g r a m s and Ferre tr i an g u l a r di a grams have been used. 
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OPIS SIMBOLA (prema u. s. Co~pu.ter Service Biro) 

( ) 

LJ 
CJ 
I I 

START,STOP,RETURN 

DATA NAREDBA 
DATA STATEMENT 

READ NAREDBA 
READ STATEMENT 

FOR, NEXT PETLJA 
FOR i NEXT WOP 

D INPUT NAREDBA 

INPUT STATEMENT 

D PRORA~UN 
CALCULATION 

0 CRTANJE . 
PLO TING 

D ISPIS 
PRINT 

0 IF NAREDBA 
IF STATEMENT 

r----1 ~TAMPA~ 
L___J PRINTER 

CJ 
0 

D 

PREKID BLOK DIJAGRAMA 
BREAK OF THE 
FLOWING CHART 

GOsUB NAREDBA 
GOSUB STATEMENT 

PERIFERNA~ JEDINICA 

PERIPHERALS 

~ 

0 
SA VE, CREATE 
NAREDBA 
SAVE, CREATE 
STATEMENT 
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PROGRAM "STIFFOVI DIJAGRAMI" 

I 

S ·· T A R T 

;ANALIZA, TIP 
VODE ,ca, Mg ,Na+ 
K, Fe ,Hco3 ,so4 , 

1

Cl,N03 

FOR! ,. 1 TO S 

KATIONI 

ANIONI 

NEXT I 

.;. ~ 

161 
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NORMALNO - I DA 
- UVECANO 
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MJ"ERILO 

(MAX.KATION) 
(MAX. ANION) 

DIJAGRAM 

TIP VODE 

SKALA 

ANIONI, 
KATIONI 

OZNAKA 
GRUPE 

NE 

ST 0 P 
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PROGRAM "FERREOVI TROKUTI" 

BROJ ANALI:ZE, 
OZNAKA GRIJPE, 
ANION! ,KATIONI' 

ANION! 

KATIONI: 

VRIJEDNOST 

ANIONA 

. .163 



164 

NORMALNO -
- UVECANO 

RETURN 
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TROKUT 

VRIJEDNOST 
KATIONA 

Mg, Na+K, 

Ca 

TIONI, OZ
NAKA GRUPE, 
BROJ ANALIZA 

STOP 
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PROGRAM "ABECEDA" 

START 

ABE CE DA 

ABE CED A 

~ BIN 

STOP 
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0 REM ****************** 
1 REM STIFFOVI DIAGRAMI* 
2 REM ****************** 
3 TEXT . 
4 PRINT CHRS <4>; '.'BLOAD GO.ABC,AS6000" 
5 POKE 232,0: POKE 2331 96 
6 ROT= 1: SCALE= 1 . 
·7 GG$ = "PROBNA" 
10 DATA KALCIJSKO,MAGNEZIJSKO,ALKALNO,ZELJEZOVITO 
11 FOR I = 1 TO 4: READ Q$(Il: NEXT I 
1~ N = 5 - . . 
15 DATA KARBONATNA,SULFATNA,KLORIDNA,NITRATNA 
16 FOR I = 1 TO 4: READ WS<Il: NEXT I 
20 DATA CA,MG,NA,K,FE 
25 DATA CA,MG,NA+K,FE 
30 FOR I = 1 TON: READ KS<I>: NEXT I 
35 FOR I = 1. TO N - 1: READ KP$< I) : NEXT 1 
40 DATA HC03,C03.S04;C~,N03 . 
45 DATA HC03+C03,S04,CL,N03 
50 FOR I= 1 TON: READ AS<I>: NEXT I 
52 FOR I= 1 TON - 1: READ APS<I>: NEXT I 
65 HOME 
70 PRINT "*** UPISI VRIJEDNOSTI. ZA IONE <MB/L) *** 
80 PRINT 
90 FOR I = 1 TO N 
95 PRINT . 
100 PRINT KS<I>;" = "; 
110 INPUT KCI> 
120 HTAB 201 PRINT AS (I.>;" = "; 
~30 INPUT IHI> 
140 NEXT I 
150 K(3) = K<3> + K<4> :K(4) = K <5> :K<S> = 0 
160 AU> = A<1> + A<2>:A<2> = ~C~>:A<3l • A<4>:A<4> = 
A(5):A(5) ;. 0 
.170 FOR I = 1 TO N - 1 
180 A ~ I> = ABS <A<I>>:K<I> = ABS '<K<I>> 
.190 ·NEXT I 
200 REM NAJVECI ANION. I KATI ON 
210 AM= A<1>sKM • K<1>:QK = 1:WK = 1 
220 FOR I .= 2 TO 4 
230 IF ACil > AM THEN AM= A<I >:WK a I 
250 IF K<I> >KM THEN KM= K<I>1QK •I 
260 NEXT I. 
265 WAS = Q$ (QK> + '.~-" + WS <WK> 
270 IF AM > KM THEN EE = AM: GOTO 285 
280 EE • KK 
285 IF EE < = 10 THEN ' MM = 10 
287 I~ EE > 10 AND EE < = 25 iHE~ MM a 25 
289 IF EE > 25 AND EE < = 30 THEN MM = 30 
292 IF EE > ·30 AND EE m < SO iHEN MM = 50 
294 IF EE > 50 THEN MM • _.EE . 
300 REM MJERI~OU 
310 FOR I = 1 TO N - 1· 
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320 AC ( I > = <130 * A <I ) ) I MM 
336 AC<I> .• Ac<J> -+ 140 
3:40 NEXT I 
350 ·FaR· .. f ,;. .1: .. ro :.N - 1· 
360 Ken> ·* ·<fao-.*. 1<c1» 1 -MM 
.310 KC<I°> ,.; ' KC:(r) · + 10· .. 
3·80 Kcu>. ·· ·Kcin - ··iso· 

;39() ·Ket.I> =· .ABS <KC<fr> 
.400 NEXt l . 
500 REM DIJAGRAM. 
510 HGR2 : HCOLOR= 3 . . 
~20 HPLOT .O,O TO 0,191 TO 279,191 TO 279,0 TO O,O. 
525 ·HPLOT o, 10 TO 279, 10:. ·HPLOT O, 1~ TO 279, 11 
527 HPLOT o,.139. TO 279, 139: .. HPLOT ·o, 140 TO 279, 140 
530. HPLOT 140·, 20 TO. 140,"100 
53.:S H.PLOT 1q, 1'26 T0 .: 270; 126 
534 HPLOT 10, 121 TO · 10, 126: HPLOT 140, 121 TO ·140; 126: 
HPLOT 270, 121· TO .270, 126i H.PLOT 75, 12i TO 75; 126: HPLOT 
'205" 12.1 TO . 205, 126.' 
535 y = 30 
540 FOR I * 1 TO .N - 1 
550 .. HPLOT KC<n·, v TO 140, y 
555 HPLOT. 140, Y TO ·Ac <I> iY 
560 y"" y + ·20 
570 NEXT ·I 
600· ·REM. PISANJE PO~UKA. 
610 PS = "VODA 'JE .. ,, + II ... + WA$ 

~i2 XP"' 301YP ·= s 
'614 GOSUB 1000 
617. VY • 25 
620 FOR I .• 1. TO .N· - 1 
625 PS = KPS < l>: XP • 100: VP· • YY. 
630 GOSUB 1000 . 
632 PS = APS<Il :XP =· 150 
634- SOSUB 1000 
63S VY .• VY +. 20 
.640 '. NEXT· I 
6:5<>· PS • · "O"t.XP · '" 13~1YP· = 115 
655· ·aosue .1000 
6~0 · .PS"' STRf <MM).:XP· .. 01VP • 115 
665 GOSUB 1000 
670. ·xp • 255: GOSUB 1000 
675 PS. .• STRS CMM I 2> 
68<> X P ;. 63: VP • 115: , GOSUB 1<~00 
685 XP .. 193: aosue.- 1000 

.690 FOR I ;,. 1 .TON ·-' ·1 
695 ·PS .. = KPS<IhXP • 51VP .• 140 + ·I * 10 
700 . GOSUB 1000 
702 .PS . = APSU>: i<P .. 140: GOSUB ·1000 
70.S . PS • ·"•" :XP ·• 6S1 GOSUB 1000 
707 " XP • 2051 .GOSUB · 1000 
710 NEXT 1 . 
75<> FOR l ... 1 TO N - i 

167 
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752 VP = 140 + I * 10 
755 IF K <I> < 1 THEN P$ = "0" + STR$ <K (I)>: XP = 80 
760 IF K<I> = >· 1 AND K<Il < 10 THEN Pf= STR$ 
<K <I)): XP = 80 
770 IF K<IJ = > 1C THEN PS= STR$ <K<I l l:XP = 73 
775 GOSUB 1000 
780 IF A<I> < 1 THEN P$: "0" + STR$ CA(IJ J:XP = 225 
785 .IF A(l) = > 1 AND .A(I> < 10 THEN P$ = STR$ 
<A< I )) : XP = 225 
790 IF A<I> = > 10 THEN P$ = STR$ (ACI)):XP = 218 
795 . GOSUB 1000 
800 NEXT I 
810 P$ = "OZNAKA GRUPE: II + GG$ 
820 XP = 20:YP = 133 
830 GOSUB 1000 
900 REM STAMPAC DA Ill NE 
910 POKE - 16368,0 
915 GET 0$ 
920 IF 0$ < > "N" AND 0$ < > "U" THEN TEXT : END 
925 PR# 1 
930 POKE 1913,2 
935 IF 0$ = "U" .THEN POKE 1913,66 
936 PRINT CHR$ (17> 
950 PR# 0 
999 TEXT : END 
1QOO REM PISANJE . 
1010 FOR K = 1 TO LEN (P$ l 
1020 CR= ASC (MID$ CP$,K,1Jl 
1030 IF CR = 32 GOTO 1050 
1040 DRAW CR - 31 AT <K * 71 + XP,YP 
1050 NEXT K 
1060 RETURN 



10 REM ******************* 
20 REM **FEREOVI TRbKUTI** 
30 REM ******************* 
40 REM 
50 PR INT CHR$ (4>; "BLOAD GO. ABC, A$6000'' 
60 POKE · 232, 0: · POKE 233, 96 
·10 ROT=· 1: SCALE= 1 
80 N == · 17 
.90 NA$ = "MAJER. MAJ II 

100 . DIM 
SO<N>, CL<N> ,HC<N> ,MG<N) ,NA<N> ,CA<N>, X (N), YCN> ,SU<N) 
i10 ·DATA S04,HC03,+C02,CL,MG,CA,NA,+K 
120 FOR I = 1 TO 8: . . READ I$<l): NEXT I 
130 REM ANIONI S04,CL,HC03 
140 DATA . 
10.2,8.76,14.9,11~5,88.9,61.4,34.1,38.6,27.4,63.9,15.3, 
2~6,129.9,19 . 7,34.0,1.4,25.0 
150 FOR I =· 1 TON: READ SO<I>: NEXT I 
160 DATA . . 
10, 4. 4,8, 10.0,e,s, 1. 2 1 50, 6, 19. 6, 7.6i 12, 12, 6. 4, 12, 13. 0, 6 
2,7 - . 

.170 FOR I = , 1 . TO N: READ CL< I): NEXT I 
180 DATA 
367. 2' 274. 9' 432. 9, 425. 2, 339' 432, 375. 9, 401,511, 500, 440, 4 
6.9,383.7,340,323.9,314,402 
190 FOR I = 1· TO N: READ HC <I>: NEXT 
200 FOR I = 1 TO N 
210 SU<I> = SO(!) + CL<Il + HC<I> 
220 NEXT I 
230 FOR · I = 1 TON 
240 SOU> = (SQ(!) * 50>- I SU(I> 
250 CL ( I> = (CL( I) * 50) I SU (l) 

260 NEXT I 
280 REM· KATIONI MG,CA,NA+K 
290 DATA 
35,15.4,7.4,10.5,19.9,50.2,25.4,29.~,31.7,32 . 2,31.2,28. 
,23.6,29.3,27.7,20.4,25.2 
300 FOR I = 1 TO N: READ MG< I>: NEXT I 
310 DATA 
74.2,B0.1,153.6,126.7,177,84.5,96.5,105,106.9,132.7,102 
7,99.2,92.5,70,77.3,69.6,100.7 
320 FOR I = 1 TO N: READ CACI>: NEXT I 
330 DATA 
1. 3, 7. 6, 3.8,5. 4, 3. 5,2.3,3. 3,21. o, 2s, 9. 1, 4.a, 6. 9,2. a, 5. a 
3.8,4,3.5 
340 FOR i = 1 TO N: READ NA< I>: NEXT 
3:50 FOR I = 1 TO N 
360 SU <I ) = MG <I ) + CA <I > + NA !I > 
370 NEXT I . 
380 FOR I = -1 TO N 
390 MG (I > = (MG <I > * 50 > I SU (I > 
400 "NA ( I > = <NA ( I > * 50 > I SU < I> 
410 NEXT I 



44.0 REM. TROKUT 
··450 HGR2 .• . HCOLOR= 3 
460 HPLOT 40,182 TO 240,i82 T0-. 140,9 TO 40,182 
470 HPLOT 140, 182 TO 190,96 TO 90,96 TO 140, 182 
480 FOR I.= 40 TO 240 STEP 40: HPLOT , I,182 TO I,182 + 
3:· NEXT I 
490 FOR i = 0 ro ·5: HP-LOT 36 + 20 * I,182 - 34.6 *I 
TO ·40 + 20· .* I, 182 - 34 •. 6 * l: NEXT I 
500 FOR I ;,. 0 .TO 5: HPLOT 240 ·- .20 * I,182 - 34.6 * I 
TO 244 - 20 * I,182 - ·34.6 *I: NEXT I 
510 FOR I • .' 1 TO .N 
s20 v < 1 > .. 1 a2 ·- • 86603 * ·· scr c 1 > * 4 . 
530 X<Il • 240 - CLCil * 4· - 2 ·* SO<I> 
540 DRAW .64 AT ·XCil,V<Il 
550 NEXT I 
560 REM -UPISIVANJE 
570 REM ZA ANIONE 
580 PS = IS (1 l: XP • 126: VP = .·3: GOSUB i030 
590 PS = .IS<2l:XP"' 240:VP = 175: GOSUB 1030 
600 PS = IS _(3): XP .,: 240: V~ = .185: GOSUB 1030 
610 PS= ISC4l:VP = 185:XP = 201. GOSUB 1030 
620 PS= 1'-'ANIONI-"aXP . .: i :VP .= '71 GOSUB 1040 
630 PS= '.'OZNAKA GRUPE:":XP = 5:YP = 40: GOSUB 1030:PS 
= NA$:XP = 7:VP = 50: GOSUB 1030 
640 PS= "BROJ ANALIZA":XP = 180:VP = 20: GOSUB 1030:PS 
Z: STR$ <N>:XP = 210:VP = 30: GOSUB JOJO 
650 GOT0750 
660 RE~ · ZA KATIONE 
b70 P$ = 1$<5> :XP = 130:YP ".' 3: GOSUB 1030 
b80 P$ = l$C6l:XP ·= 240:VP = 185: GOSUB 1030 
690 PS= ISC7l:XP = .20iVP = 175: GOSUB 1030 
700 PS = IS C8l: XP = 20: VP = 185 : .. GOSUB 1030 
710 PS = "-KATIONI-": XP = 7: VP = 7: GOSUB 1040 
-720 PS::: "OZNAKA BRUPE:":XP = 5:YP = 40: GOSUB 1030:P$ 
·= NAS: XP = 7: VP = 50: GOSUB 1030 
730 .PS ="BRO~ ANALIZA":XP = 180:VP·= 20: GOSLIB 1030:PS 
= STRS CNl:XP = 210:YP • ~O: GOSUB 1030 
740 RETURN 
750 REM CRTANJE KATIONA I ODLUKA 
760 GET OS 
770 IF OS < > "U" AND OS .< > "N'' THEN 830 
780 PRt · l 
790 POKE 1913,2 
800 IF OS = "U" THEN POKE 1913,66 
810 PRINT CHRS C17l 
820 PRt 0 . 
830 HGR2 1 HCOLOR= 3 
840 HPLOT 40,182 TO 240,182 TO 140,9 TO 40,182 
850 HPLOT 140,182 TO 190,96 TO 90,96 TO 140,182 
860 FOR I= 40 TO 240 STEP 40: HPLOT I,182 TO I,182 ~ 
3: NEXT I . 
870 FOR I= 0 TO 5: HPLOT 36 + 20 * I,182 - 34.6 *I 
TO 40 + 20 * I,182 - 34.6 *I: NEXT I 
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880 · FOR 1 = 0 TO 5: HPLOT 240 - 20 * I , 182 - 34.b' * I 
TO '.244 .. - 20 * .I, 182 - 34. b * I: NEXT I 
890 FOR I = 1 TO N 
900 · '{ .( I) = 182 :- • 86603 * MG < I> * 4 
910 .x<n = ·240 - NA<I> * 4 - 2 * MG{I> 
920 DRAW 64 AT X <I>, Y<I> 
930 · NEXT I 
940 GOSUB 660 
950 GET 0$ 
960 IF 0$ < > 11U" AND Ct < > "N" T~EN 1020 
970 PRi 1 
980 POKE 1913, 2 
990 IF ·o· ..; ·1·u11 THEN POKE 1913,66 . 
1000 PRINT CHRt '<17.) 
1010 PR# 0. ' 
1020 TEXT : -END 
1030 .REM PISANJE 
1040 FOR K • 1 TO LEN <Pt) 
1050 . . CR"' ASC < MIO$ <PS,K,1)) 
1060 IF CR = 32 GOTO 1080 . 
1070 DRAW CR - 31 AT <K * 7) + XP; VP 
10eiO NEXT K 
1090 RETURN 

171 
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5 REM ************* 
6 REM ***ABECEDA*** 
7 REM ************* 
9 DIM P <1240) 
10 DATA 66,0,146,1,148,1,155,1,1 

63' 1 ' 181 ' 1 ' 199 ' 1 ' 221, 1 ' 251 ' 1 
~254,1,6,2,14,2,29,2,39,2,43 
,2,48,2,51,2,58,2,77,2,87,2, 
101,2,115,2,12q,2,144,2,156, 
2,168,2,185,2,204, 2,207,2;21 
1,2,222,2,230,2,243,2,255,2, 
16 . 

11 . DATA 3,30,3,44,3,5b 1 3,69,3,82 
'3, 93, 3, 106, 3, 120, 3, 131, 3, 14 
3,3, 161, 3, 171, 3, 190,3,207, 3, 
220,3,231,3,246,3,12,4,29,4, 
37,4,49,4,64,4,80,4,96,4,109 
,4,124,4,143,4,150i41168,4,1 
74,4,180,4,191,4,213,4,0,0 

12 DATA O,O,O,O,O,O,O,O,O,O,O,O, 
o,o,o,o,o,orO,O,O,O,O,OJO,O, 
o,o,o,o,o,o,o,o,o,o,o,o,o,o, 
o,o,o,o,o,o,o,o,o,o,o,o,o,o, 
o,o,o,o,o,o,o, o,o,o,o,o,o,o, . 
0 

13 DATA O,O,O,O,O,O,O, O,O,O,O,O, 
o,o,o,o,o,o,o,o,o,o,o,o,o,o, 
o,o,o,o,o,o,o,o,o,o,o,o,o,o, 
o,o,o,o,o,o,o,o,o,o,o,o,o,o, 
o,o,o,o,o;o,o~o,o,o,o,o,o,o, · 
0 

14 DATA O,O,O,O,O,O,O,O,O,O,O,O, 
o,o,o,o,o,o,o,o,o,o,o,o;o,o, 
o,o,o,o,o,o,o,o,o,o,o,o,o,o, 
o,o,o,o,o,o,o.o,o,o,o,o,o,o, 
o,o,o,o,o,o,o.o,o,o,o,o,o,o, 
0 

15 DATA O,O,O,O,O,O,O,O,O,O,O,O, 
o,o,o,o,o,o,o,o,o,o,o,o,o,o, 
o,o,o,o,o,o,o.o,o,o,o,o,o,o, 
o,o,o,o,o,o,o,o,o,o,o,o,o,o, 
o,o,o,4,0,0,24,49,54,150,4,o 
,8,24,24 

16 DATA 54,13 1 36,41 0,B,24,8,54,5 
4,54,31,36, 36,36,21 4,45,45,2 
2,03,63, 4,0,8,216,40, 117, 223 
,51,14,45,21,190,63,15,24,13 
,36,36,36,0,210,99,13,24,13, 
24,13 1 24,150,58,94,253,27,B, 
24,8,24,8,24,53,39,0,146,9,1 
5,24,15,24 

17 DATA 28,36,44,2131 27,77,246 1 3 
01 30,14,109,8,24,77,219,219, 
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11,24,e,ss , 11,53,~,o,32,36,0 
,138,226,28,36,12,l2,4,0,146 
,99,12,36,28,28,4,0,l46,36,3 
6,36,222,14,142,113,223,99,1 
3,BB,40,32,0,27,45,45,223,9, 
24,48,22,38,0,50 

18 DATA 159,331 0, 27,45 1 45, 4, 0, 14 
6,4,0,210, 43,40,40, 40,32,0 ,1 
46,63,32,36,44,40,173,54,54, 
30,31 ,B,24 1 13,24 ,13,24,4, 0,1 
1, 24, 40,48,54,54,30,45,4,0, 7 
4, 18,63,63,13,216,12,12, 101, 
228,212,191,4,0,8,24,2(6,45, 
45,246,30, 117 

19 DATA 246,14,216,63,32,0,741 63 
,63,204,12,13,24,13,24,54,54 
,54,4,0,B,24,72,63 1 63 1 54,45, 
173,54 , 23,63,15,~4,4,0,27,45 
,117,246,63,15,24,36,96,12,3 
7,0,8,24,216,45,45,94,30,30, 
30,54,4,0,B,24,24,45,21,246 1 

63,15,24,180 
20 DATA 50, 14, 4~. 1 13 1 24, 36, O, 8, 24 

,24,45,21,246,63,15,24,108,1 
37, 210,9,24,30,30,30,4,0,176 
,4,0,176,246;4,0,8,88,8,30,3 
0,30,14,14,14,4,0,9,56,63,18 
3,45,45,4 ,0,8,24,216,206,10, 
88,14,14,30,30, 30,4, 0, 8,24,8 
,63 

21 DATA 23,77,241 1 57,30,182,4,0, 
9,36,28,63,30,S4,54,14,45,37 
,8,24,24,247,41,4,0,8,24,240 
,30,54,54,77,33,36,228,22,63 
,4,0,27,36,44,45,14 , 246,63,2 
3, 54,.45, 45, 32,4, o, 27' 36, 13, 2 
4,45,21,150,242,63,28,36,0,2 
7,54,46,45 

22 DATA 13,24,36,36,28,63,55,38, 
0,27 , 36,44,45,181,26,63,23,5 
4,45,45,4,0, 155,18,36,36,36, 
45,45,150,59,39,0,8,24,72,63 
,247,54,54,14,45,37,60,4,0,2 
7,54,110,9,36,60,63,1~,24,36 
,77,49,38,0,8,24,24,45,23,54 
,54,62,13 

23 DATA 4,0,75,9,24,8,24,54,54,2 
46,63,28,4,0,155,18,36,36,36 
,150,B,12, _13,24,150,146,15,2 
4,15,24,4,0,27,8,24,48,54,54 
,46,45,37,0,155,18,36,36,36, 
77,49,54,54,254,8,24,8,24,13 
,24,31,4,0,155,18,36,36,36,7 
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7,49,54. 
24 DAT,A !54, 62; B, 24, 15, 24, 28, .4, o, 

27,36,12,45,21,54,54,30,63,1 
5;24, 36, o·, 155, 1s, 36, 36, 36, ~5 
,173,246,63,4,0,27,36,12,45, 
21,!54,246,94,63,15,24;108,14 
2,33;0,155,18,36,36,100,45~9 
4,49,30,63,14,14,14;223,11,2 
4,B,24,B,24 1 32 

25 DATA O,B,24,8B,137,28,63,30,9 
4,J4,45,14,246,63,1~,24,4,0, 
146, 36, 36, 220, 43, 45, 37,·o,146 
,4!5,32,36,36,223,51;54,54,14 
,4,0,27,B,24,48,54,118,14,13 
,24,13,24,36,36,4,o,155;10, 3 
6,36;36,79,73,54,54;54,15,24 
,60,240,38,6 

26 DATA 1551 18,228,9,204,971 13,2 
4,252,27,246,9, 1.42, 113,38,0·, 
27,8,24,48,14 1 45,13,24,180 1 2 
11,s4,3~,o,s,24,216,45,45,24 
6,l0,24,206,243,30,46,45,37, 
0,155,18,36,36,36,53,54,54;4 
6,45,12,24 18,24,8,24,63;4,01 

1~8,225,28,28,28,4 
21 DATA 0,9,8,24~48,54,54,62,16 

.o, 34,.32, 36, 60, 63, 150, 146, 45, 
4,0,30,23,77,225,4,0, 47;116, 
13,24~,,0,31,174,45,13,24,36 
,20,63;23,4,o,2i9,219,219~21 
9,27,36,100,36,13, 24,44,40,4 
0,40,40~13,24;45,12,45,37,0, 
255 . 

30 FOR l m 1 T0 . 1238 
40 READ P (U 
50 NEXT l 
foo FOR I • 1 ·TO 123B 
110 · POKE 24575 + .I:,PU~ 
120 NEXT I 
130 PRINT CHRt <4>;"BSAVE GO.AB 
C, At6000~ L1240;' 


