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Application of Personal Computer to Chemical Education
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Abstract

Several application programs running on a computer using a computer assisted instruction system
were made for students to grasp a concept of chemical equilibrium. Function of programs is as
follows : Program 1 has a function to calculate ionization fractions for all acid species in a solution
as a function of pH and dissociation constant, and was also able to simulate an experiment in acid-
base titration. Program 2 has a function to calculate the fractions as a function of ligand concentra-
tion for the solution characterized by formation constants, and also gave a Bjerrum formation

function that was an average number of coordinated ligands. Calculated curves were gradually

displayed on a screen.
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A-VA NS
(MEMB & a vs. pH )
1808 '#xxx# titn CAI ... acid base titn. & a-pH #¥¥## K.Fujii  Aug. 7,1984
1018 ° version 1.2 August 18,1984
1828 ‘utilities ....veuues
1838 WIDTH BB,25:CONSOLE ,,@:CHD SCREEN ©0,0,7:CHD VIEW (9,@)-(439,199):CHD CLS3
104@ KEY 2,"cad cls 3"+CHR${13):KEY 4,"locate *
1858 "lprint chr$(38);chr$(27):"n"1chr$(6)
1868 DEFINT I-J
1878 GOSUB 9288 ...label subroutine
1880 M1=0 ‘reset flag
1898 *MAIN
1188 “input data ..........
1118 K=8:505U8 8R18: INPUT "n="3N:N=INT(N}:IF N<=0 OR N>4 THEN 1118
1120 FOR I={ TO N
1138 K=I:605UB BB18:PRINT USING “pK¥=";I;1INPUT PK(I}:K(1)=18~{-PK(I})
1148 NEXT 1
{158 K=N+1:605UB BB1B:PRINT “0K ? y/n"
1168 PS=INKEY$:IF P$="y" THEN 121@ ELSE IF P$="r" THEN 1178 ELSE 1148
117@ FOR I=B TO N+l
1188  K=I:605UB 8e1@
1198 NEXT
1280 6070 1118
1218 K=N+1:605UB 8818
1228 IF M1=Q THEN GOSUB #FRAME:BOSUB #SCALE:K=N+2:GOSUB 581@:G0T0 *APH
1238 K=N+2:60SUB 8@28:PRINT *erase a screan? y/n"
1248 P$=INKEY$:IF P$="y" THEN 1238 ELSE IF P$="n" THEN *APH ELSE 1248
1250 K=N+2:605UB 8828:605UB #FRANE:60TO #APH
1260 #FRAME
1276 CHD VIEW (8,8)-(639,199):CHD CLS 2
1286 CHD VIEW (189,8)-(639,148)
1298 CHD LINE (B,@)-(258,168),,B:CHD LINE {280,8)-(53@,168),,B
1295 "CHD LINE (25@,8)-(258,168):CHD LINE (278,8)-(278,148)
1388 FOR I=@ TO 25@ STEP 25
1318 CMD LINE(I,1)-(I,2):CHD LINECI,14b}-(1,147]
1328 MNEXT
1322 FOR 1=288 7O 530 STEP 25
1324 CHD LINE(I,1)-{I,2):CHD LINE(I,16b)-1(1,147)
1326 REXT
1338 FOR I=@ TO 168 STEP {2
1346 CMD LINE(1,1)-(4,1):CHD LINE(246,1)-(249,1)
1342 CHMD LINE (281,1)-(284,1):CMD LINE{(526,1}-(529,1)
1358 NEXT
1360 RETURN
1370 #5CALE
1380 LOCATE 1@, B:PRINT "14":LOCATE 44, B:PRINT "14"
1398 LOCATE 1@,1@:PRINT * 7":LOCATE 46,10:PRINT * 7°
1400 LOCATE 11,22:PRINT ® @":LOCATE 47,22:PRINT * @"
141@ LOCATE 28,22:PRINT "38"
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1420 LOCATE 43,22:PRINT 108"

1438 LOCATE 63,22:PRINT "0.5"

1448 LOCATE 79,22:PRINT "t®

1439 LOCATE &,18:PRINT "pH®

1468 LOCATE 26,23:PRINT "V (al}"

1478 LOCATE 64,23:PRINT "a"

1488 RETURN

1498 *APH

130@ CMD VIEW (389,8)-{439,148)

1518 K=N+2:605UB 8028

1328 LOCATE @,23:PRINT "pH="

1538 FOR PH=8 TO 14 STEP .1

1340 CH=18"(-PH)

1558 KH{B)=l

1368 FDR I=1 TO N

1578 KH{I)=KH{I-1)#K{1) /CH

1568 NEXT I

1598 5KH=@

1688 FOR I=8 TO N

1618 SKH=GKH+KH(I)

1628 KNEXT I

1638 A{@)=1/SKH

1048 FOR I=1 TON

1650 ALT)=A{8) ¥KHLT)

1668 NEXT I

1678 LOCATE 3,23:PRINT USING *#24.#8";PH
1486 FOR I=@ TO N

1498 ¥ =16B-INT(PH#12+.5)

1780 ${I)=R{1)#250+.3

1718 CMD CIRCLE (X(I},Y),2 'CMD PSET(X(D),Y)
1720 NEXT 1

1738 NEXT PH

1748 ¥=23:605U8 Bale

1758 60TD #TITN

1768 +TITN

1778 CHD VIEW (10%,B)-(359,168)

1788 K=N+2:605UB 8818: INPUT "Ca [M1=";CA
1798 K=N+3:605UB 8@818: INPUT "Cb [M1=";CB
1795 K=N+4:60SUB 8@18: INPUT "Valall=";VA
1808 K=N+3:605UB BRI1B:PRINT 0K ? y/n"
1818 P3=INKEY$:IF P$="y" THEN 1838 ELSE IF P$="n" THEN 1828 ELSE 181@
1828 FOR 1=M+2 TD N+3

1838  K=I:G0SuB 8@1@

1848 NEXT:60T0 1780

1856 K=N+3:GOSUB 8@18: IF Mi=B THEN 1948

1868 PRINT "CL5? y/n"

1870 P$=INKEY$:IF P$="y" THEN 1BBB ELSE IF P$="n" THEM 1948 ELSE 1878
1388 K=N+3:605UB 8@18:CHD CLS 2

1898 CHD LINE (@,@8)-(25@,168),,B

1988 FOR I=@ TO 258 STEP 25
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191 CHD LINE (I,1)-(I,2):CHD LINE (1,166)-(1,167}
1928 NEXT

1938 FOR 1=8 TO 148 STEP 12

1940 CMD LINE (1,D)-(4,1):CHD LINE (247,1)-(248,1)
1950 NEXT

1948 K=N+5:605UB 8018

1978 K=1E-14:NMAX=108: EFS=1E-84: HB=SR (CA®K (1))
198 LOCATE @,22:PRINT " =

1998 LOCATE 8,23:PRINT "pH="

2080 ON N GOTO $P1,#P2,¥P3,#P4

2010 #P1

2820 DEF FNF1(X)=AR*X 3+EBEX~24CCHX+0D

2038 DEF FND1(X)=3¥AA#X~2¢24BBeX+C(C

2848 FOR YB= TO 1@ STEP |

2058 Ad= |

2850  BB= CH#VB/(VB+VA)+K(1)

2878 CC= K(1)#CB¥YB/ (VB+VA) -K (1) SCARVA/ (VB+YA) KM
2888 DD=-K (1) sKY

2698 FOR J=1 TO NMAY

2100 Hi= HO-FNF1(HE)/FNDI (HB)

211 DH= ABS{(H1-HB) /HE)

2128 IF DHCEPS THEN 2150

2138 He=H!

2148 NEXT J:LOCATE @,2:PRINT *29Y7¢Z" ":STOP
2158 GOSUB +PLOT

2148 NEXT VB

2178 BOTO *SELECT

2180 RETURN

2198 #P2

2280 DEF FNF2(Y)=AR¥X~4+BBEY"3+CCH*2+4DD8)+EE

2216 DEF FND2(X)=4%AA3Y"3+34BB¥1 24 25CCaX+DD

2228 FOR VB=R 7O 188 STEP !

2238 Ah= 1

2248 BB= CBHVB/ (VB+VA)+K (1)

2258 CC= K{(1)CBYYB/ (VB+VA)-K (1) *CASVA/ (VB+YA) +K (1) #K{2) KK
2268 DD= K(1)#K(2)¥CBEVR/ (VB+VA)-2%K (1) #K(2) \CARVA/ (VB+YA) K (1) sk
2278 EE=-K(1)#K(2)¥KM

2288 FOR J=1 TO NMAY

2298 Hi= H@-FNF2(HB) /FND2(H8)

2388 DH= ABS((H1-HR)/He)

2318 IF DHCEPS THEN 2348

2320 He=H!

2330 NEXT J:LOCATE 8,28:PRINT "219%7¢2" ":STOP
2348 GOSUB *PLOT

2358 MEXT YB

2368 6O0TO *SELECT

2370 +P3

2380 DEF FNF3(X)=AREX“S+BBEY 44CCHX~3+DDRX24EE#X4FF
2398 DEF FND3(X)=5#AR#Y 4+48BBeYA3434CCH1 2+ 26DD4 N4EE
2408 FOR VB=8 T0 188 STEP !
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2418 AA= |

2428 BB= CB*VB/(VB+VA) +K(1)

2430 CC= K(1)*CB#VB/ (VB+VA)-K{1) $CAVA/ (VB+VA) +K (1) #K(2) KN

2448 DD= K(1)#K(2) #CB#VB/ (VB4VA) -Z#K (1) #K (2) ¥CAXVA/ (YB+YA) 4K (1) 3K (2) %K (3) -K (1) #KH

2858 EE= K(1)#K(2)#K{3)#CB#YB/ (VB+VA) -J#K (1) %K (2) #K (3} $CA%VA/ (VYB+VA) K (1) #K(2) #KH

2468 FF=-K(1)#K(2) %K (3) %KW

2478 FOR J=1 TD NMAX

2488 H1= HB-FNF3(HB) /FND3 (HB)

2498 DH= ABS((H1-HA) /HA)

2508 IF DH<EFS THEN 2338

2510 Hé=H1

2328 MNEXT J:LOCATE @,2@:PRINT "219Y7¥2* “:5TOP

2538  GOSUB *PLOT

2540 NEXT VB

2558 BOTO *SELECT

2560 #F4

2378 DEF FNF4(X)=AA*X*6+BB#X T+CCe X4+ DDEY J+EE* Y 24FF#)+66

2380 DEF FND4{X)=b3AA#Y 5+34BB¥Y 4+44CCeX T+34DD& X 242+ EE 4 Y4FF

2398 FOR vB=0 70 188 STEP 1

2688 AA= 1

2618  BB= CB*VB/(VB+VA)+K (1)

2628 CC= K(1)*CB¥VB/(VB+VA)-K(1) *CA%VA/ (YB+VA) +K (1) #K(2) -KH

2638 DD= K(1)*K(2)¥CBEVB/ (VB+VA) 25K (1) #K (2) ¥CA#YA/ (VB+VA) +K (1) K (213K (3)-K (1) %KW

2640 EE= K(1)¥K(2)#K(3)2CBRVB/ (VB+VA) 34K (1) %K (2) 4K (3VRCARVA/ (VBHVA) +K (1) #K (2) #K (3) #K (4)
-K(1) #K(2) #KH

2658 FF= K1) #K{2) K (3)#K (4) #CBRVB/ (VB+VA) -43K (1) #K (2) #{3) #K (4) 4CARVA/ (VB+VA)
-KCLT#K2) #K(3) #KH

2068 GB=-K{1)EK (2} #K(3)#K(4) #KY

2678  FOR J=1 TO HMAX

2688 Hi= He-FNF4{HB) /FND4(H@)

2692 DH= ABS{{H1-HB) /HR)

2708 IF DH{EPS THEN 2738

2718 HB=H1

2728 NEXT J:LOCATE B,2@:PRINT *»39Y702" *:STOF

2738  GOSUB #PLOT

2748 NEXT VB

2759 GOTO *SELECT

2740 #PLOT

2778 LOCATE 3,22:PRINT USING "#4.%% al";VB

2788 PH=-LOG(H1)/LOG{18)

2790 LOCATE 3,23:PRINT USING "##,88";PH

2800 X = VB#2.5

2818 Y = 168-INT(PH#12+.5)

2826 CMD CIRCLE (X,Y:,2 °CMD PSET (X,Y)

2838 RETURN

284@ #SELECT

2838 Hi=1 'set flag

2868 K=22:605UB 8e1e

2878 ¥=23:605UB B@I1B:PRINT “i:new Ca,Ch, 2:new Ka, 3:copy, 4:end®

288@ P=VAL{INKEY$):IF P<! OR P>4 THEN 2888 ELSE K=23:60SUB 8848
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2898 LOCATE 26,23:PRINT *V (al)*®

2908 ON P GOTO 291@,2928,2968,2978

2918 GOTO #TITN

2928 FOR I=8 TO N+4

2930 K=1:60SUB 8018

2948 NEXT

2950 GOTO #HAIN

2968 ¥=23:605UB 8820:CMD COPY 3:6070 2878

2978 LOCATE 8,21:END

8088 'eraser

8818 LOCATE 8,K:PRINT SPC(13):LOCATE 8,K:RETURN

8829 LOCATE 8,K:FRINT SPC(2@):LOCATE @,K:RETURN

8830 LOCATE 8,K:PRINT SPC(38):LOCATE @,K:RETURN

8840 LOCATE @,K:PRINT SPC{48):LOCATE @,K:RETURN

9808 ‘¥r##% "label BAS”, label option #¥##+ from "THE BASIC" 1984-3 p-30
2810 °

$@20 DEFINT Z:PRINT CHR${12);:0UT B!,8

9838 RESTORE 9878:G0SUB 984@: DEFUSR=LHF228: 11=USR(8)

9840 FOR 12=1 TO 6:G0SUB F@6@:NEXT:WIDTH,

9858 RETURN

9068 READ 23,14:FOR 75=8 TO Z4-1:READ A$:POKE I3+15,VAL("&H"+A$) :NEXT:RETURN
9078 DATA &HF228,224

7888 DATA !1,ce,ed,ed,53,52,ea,21,bd,33,01,04,01,ed,b8,c
9@89@ DATA cB,fe,$5,c0,f1,c3,be,45,cd,8¢,4a,7e,fe,89,28,00
9188 DATA cd,9b,48,d8,2b,e5,cd,90,26,01,26,08,d7,f2,435,28
9110 DATA 45,c3,1c,47,164,81,cd,be,45,b7,c8,d7,4e,al,28,f6
9128 DATA 15,28,3,18,87,ca,f4,3d,fe,f5,c2,48,45,cd,18,3d
9138 DATA B1,fa,41,c5,18,20,fe,f5,c2,55,45,8e,083,cd,9d,3b
914@ DATA cd,cc,f2,c1,e5,e5,2a,52,eb,e3,3e,Bd,£5,33,c3,18
9158 DATA @8,fe,5,c2,4d,45,cd,cc,$2,0d,5b,34,8b,eb,22,le
9140 DATA £2,5e,23,56,7a,b3,ca,%,45,23,23,23,7e,fe,208,28
9178 DATA fa,fe,f5,20,e8,d5,23,5e,23,7e,cd,#5,12,37,2a,1c
9188 DATA f2,cd,d3,5e,dl,20,d6,2a,1e,42,2b,c%,23,7e,cd,e2
9190 DATA £2,5e,23,7e,cd,#5,12,c4,82,f2,57,ed,33,1c, 42,3
9288 DATA be,45,fe,38,da,df,3b,fe,3a,d8,fe,41,da,df ,3b,fe
9219 DATA Sb,d8,c3,df,3b,b7,c8,fe,38,38,03,fe,3a,cB,af,c?
9228 DATA &HFF48,192

323@ DATA cd,52,f#,c3,dc,58,3e,81,32,49,eb,c1,cd,32,§4,23
9249 DATA 1@,57,11,00,00,d5,28,12,d1,cd,73,44,d5,28,11,fe
925 DATA 2c,20,03,d7,18,04,cd,5b,48,f4, 11, fa,f§,c4,73,#f
9268 DATA c3,ba,3d,fe,5,c2,aa,44,85,cd,96,$2,23,23,23,5e
9278 DATA 23,56,el,d7,c8,fe,2c,20,fa,b7,c9,00,00,080,00,00
9288 DATA fe,ab,29,16,d7,cd,%,48,89,fe,43,c2,4e,46,85,cd
9298 DATA 94,42,23,22,97,ef,el,c3,be,45,cd,fa,536,72,47,fe
9388 DATA 8d,28,85,cd,9k,48,89,2b,4b,08d,78,ca,41,42,cd,c6
9318 DATA ff,fe,2c,c0,18,3,23,7e,fe,208,28,fa,da,b5, 44, fe
9328 DATA 2c,c8,fe,3a,c8,18,8f,11,99,8f,1a,b7,ca,ee,3b,3c
9338 DATA 32,46,eb,12,7e,fe,{5,ca,96,f2,c3,%,46,ca,82,43
9340 DATA $e,f5,c2,02,43,e5,cd,96,12,22,a6,ef,el,c3,be,43
9350 DATA LHEDDE, 18, 91,2,65,f2,38,f2,ed,ff,76,12
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9348 DATA SHEDF2, &, 4b,ff,e8,3d,98,Ff
9378 DATA LHEE@B, 2, 46,ff

9380 DATA WHEE1A, 4, D7,ff,40,ff

9398 DATA WHF207, 3, c3,38,f2

5480 'END OF LABEL ROUTINE ...

7u 75 A MI
(@ vs. pLX & fi vs. pL [X)

1088 "wseexsxrer METAL COMPLEX ... file name "a-plL  v11" s¥esssxsss
1e1e -

1828 '----- log a v& log L] ,n vs log [L] version 2.2 Novesber 27,1984 -----
183e -

1048 Tomakomai Technical College K.FUJII --- January 13,1984 ---
1038

1868 CONSOLE ,25,8,0

1878 WIDTH 88,25

1888 CHD CLS 3

1098 KEY 2,"cad cls 3"+CHR$(13)

1180 CHD VIEW (156,8)-(5636,160)

110

1128 FIELD 2,11 AS FL$,2 AS CN$,2 AS ML$,2 AS SL$

1138 N%=ASC(CN$)

1148 IF Ni<1 OR NZ3B THEN 1330

1158 FOR Iz=1 TO M2

1168 FIELD 2,(17+8%(1%-1)) AS DY$,4 AS K$(I%)

11786 NEXT IV

1180 HLY=CYI(HL$):5LY=CVI(5L$)

198

1208 DIN K(NZ),LK(N%),D(NY,B8) , X (NX,B8) Y (N2, 80)

1218 FOR I%=1 TO NZ

1220 LK (17)=CYS(KS$ (17)) s LK=LE+LK (1%) 1K (11) =18° (LK)
1238 NEXT D%

1248 LK=B:V1=8:GOSUB 9020

1258 FOR I%=1 T0 NI

1268 PRINT USING "log k #=H#B4.$8"; 1%, LK(IZ) :LK=LK+LE(I0) K (13D =18 1LK)
1270 NEXT I%

1288 VI=NY+1:60SUB 9@30:V7%=N1+2:60SUB 5830:LOCATE @, N1+l
129 PRINT “Max -log[L1";MLY -m- M4 29N b9y oA
1388 PRINT "sin -log[L1";5LY

1318 50T 1440

1328

1338 "#sx8% FU-0 7 Z10Y37 s¥ers

1348 INPUT *34429 n="; N1

1358 IF N1<= OR NX)B THEN VY=8:GOSUE 9820:6070 1348

1368 DIM KINZ) ,LK(NZ),DINY,80), X (NZ,B8) Y (N2, 88)

1378 LK=0:¥1=0:G0SUB 020

1388 FOR 11=1 70 NI eme BAE{FATY T29Y37
1398 PRINT ®log k";T%;:INPUT LK(IZ) :LK=LK+LK(IZ) 1K {10)=18% (LK)
1488 NEXT 1%
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1418 Vi=N1+1:60SUB 9830:V7=N1+2:605UB 9828:LOCATE @,Ni+1

1428 INPUT "Max -loglL17;MLX f--= M4 29 B3Rt M
1438 INPUT *min -log[L1";SL%

1435 °

1448 IF HLZ{=5L% THEN 1418

1458 PE%=NLL-SLY Rl S AV AV V1]
1468 IF PEY<1 OR PEX>48 THEN 1410
1478 XP=488/PEY ee= X YD 7 BT 7 TR

1488 FRAC=YP-INT{XP)

1498 IF FRAC=@ THEN 1520

1508 PEX=PEL+!

1518 6070 1440

1528 IF PEX{= B THEN XU%=1:60T0 1558  '--- X "7/ 29% ) mum?

1538 IF PE%<=16 THEN XU¥=2:60T0 1550

1548 IF PEX{=48 THEN XU%=3:60TO0 1350

1550 Vi=20:605UB 9838:v%=22:605UB 9030

1568 LOCATE B,23:PRINT "l:a-pL,2:n-pL,3:range,4:copy,S:plotter binen”
1578 K$=INKEY$:KZ=VAL{K$):IF KZ{1 OR Ki>6 THEN 1570

1588 ON KX 6OTO 1590@,1680,1610,1620,1638,1648 1650

159@ GOSUB 7@48:60T0 208Q

1688 GOSUB 7848:6070 3080

1618 BOSUB 7848:60T0 1418

1628 GOSUB 9@4@:CMD COPY 3:60T0 1558

163@ IF G5%= THEN BEEP:60TO 1558 ELSE 60SUB 4808:L0AD "1:plot+ apl®,R
1648 RUN

1650 'LOARD "MENU CARI",R

1668 °

2008 “sxxex 3 vs Jog [L] #xess

2010 657=1

2028 CHD CLS 2:LOCATE @,21:PRINT SPC(79)

28%@ CHD LINE (@,8)-(480,160),,B -7

204@ FOR I%=8 TO 488 STEP XP el AV ¢
2058  CMD LINE (I%,8)-(I%,3):CHD LINE (I%,137)-(1%,168)

2068 NEXT IZ

2878 FOR I%=B TO 168 STEP 14 Il B M3 4
2088  CHD LINE (@,I%)-(4,1%):CHD LINE (476,1%)-(488,1%)

2098 NEXT I

2108 SI%=PEX-HLY

2118 IF XU%>=5 THEN PX=1:G0TO 216@ ELSE FY=XUX

2128 FOR I%=-MLY% TO SI% STEP Xu% Il S VA U}
2138 LOCATE 17+(68/PEYL)#(I%+MLY),21:PRINT USING "#8#°;1

2140 NEXT IZ

2158 60TO 2200

2168 FOR I%=-HLY% TO SI% STEP !

2170 IF (I74/3-INT(I%/53))<>8 THEN 2198

2188 LOCATE 17+(6@/PEYX) #(I1+MLY) ,21:PRINT USING "#88";1%

2190 NEXT I%

220@ FOR I%=8 7O 8 STEF 2

2218 LOCATE 1&,1%#S/2:PRINT * "

2228 NEXT 17
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2230 LOCATE 16, B:PRINT "1.8° Rl A2

2248 LOCATE 14,18:PRINT "@.5"

2258 LOCATE 16,28:PRINT ° @°

2268 LOCATE S5,22:PRINT * "

2278 LOCATE 14, Q:PRINT * *

2280 LOCATE 14,1@:PRINT ® ®

2298 LDCATE 12,18:PRINT "a"

2380 LOCATE 44,23:PRINT "log [LI*

2318

2320 ‘exeed g/ 7947 74959 plot b #exis
233@ NL=1/L06¢(1@) "--- NL=In{1B)

48 LOCATE @,28:PRINT "logfLl="

@ SP=PEY*,@5/5+.05:IF SP>,13 THEN 5P=.15
B L5%=0

@ FOR LL=-ML% TO SI% STEP SP

g L=18~(LL)

2398 KL=

2480 FOR IZ=1 7O N

2418 KL=KL+K (I%) #L°T3

2428 NEXT IZ

2438 KL=1+KL

2438 XU=INTU(LL4MLY)*XP)

2458 BB=1/KL

2468 X(@,LS%)=LL:Y(@,L5%)=ha

2478 Yi=160-INT(BB#160+.5)

248@  CMD CIRCLE (¥¥,¥%),3 "CHMD PSET (X%,V%)
2498 FOR Ii=1 7O NX

2508 BI=K{1%) L T/KL

2318 $AT%,L8%)=LL: Y (I%,L5%)=B!

2528 Y%=168-INT(BI*1568+.5)

2538 CMD CIRCLE (X%,Y%),3 'CHD PSET (X%,Y%)
2548 NEXT IV

2358  LOCATE 7,28:PRINT USING "#34.88";LL
2568 L5%=LS%+1

2370 MEXT LL

2580 6070 1550

2398

3008 "#xxxs novs log [L] #xess

3818 65%=2

3828 CMD CLS 2:LOCATE @,21:PRINT SPC(79)
3030 CHD LINE (@,0)-(430,160),,B ---M

n
[l

3848 FOR I%=8 TO 488 STEP XP - X 2TT A

3050 CMD LINE (I%,8)-(1%,3):CHD LINE (I%,157)-(1%,140)
068 NEXT 1%

387@ FOR 1%=0 TO 168 STEF 48 Il B A3 ¢

388 CHD LINE (@,I%)-(4,I%):CHD LINE (476,17)-(488,1%)
3898 MEXT I

%1
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3100 SIY=PEY-HLY
3110 IF XUX>=3 THEN P¥=1:60T0 3168 ELSE PX=XUX
3120 FOR IZ=-ML% TO 5% STEP XU% e=- XYY 29%
3138 LOCATE 17+(6@/PEL) #{I1+NLY),21:PRINT USING "#88";1%
3148 NEXT 1Y
315@ 6070 3238
3168 FOR Ii=-ML¥ TO SI¥ STEP 1
3178 IF {I%/5-INT{I%/3))<>@ THEN 3198
3180 LOCATE 17+(6@/PEZ)#(IZ+MLY) ,21:PRINT USING "#84°; 1
3198 NEXT I¥
3208 FOR I%= @ TO 8 STEP 2
3218 LOCATE 16,17#5/2:FRINT » °
3228 NEXT 1Y
3238 FOR I7=8 TO -B STEP -2 I BV VA
3248 LOCATE 16,-17¥3/2:PRINT USING "##4°;11+8
3258 NEXT 1%
3268 LOCATE 12,10:PRINT * * St VAV ST IS L
3270 LOCATE 14, 9:PRINT °-"
3280 LOCATE 14,18:PRINT "n"
329@ LOCATE 46,23:PRINT "log [LI®
ea '
16 "¥x%¥% n / 7947 54929 plot b seeex
28 LOCATE 9,20:PRINT "loglLl="
38 LOCATE 5,22:PRINT ®p="
34
3
36

A L

8 SP=PEX#,85/5+.85:1F 5P}, 15 THEN SP=.15
8 L5%=0
68 FOR LL=-MLZ TO SI% STEP SP
L=18~{LL)
KL=8
3398 FOR I%=1 70 N
3408 KL=KL+K (I%) #L°TY
3418 NEXT IU
3428 KL=1+KL
3438 NKL=2
3448 FOR Ii=1 TO NZ
3454 NEL=NKL+K(TZ) 280 TY
3468 NEXT I
3478 NA=NKL/KL
3488 X{(B,LSX)=LL:Y(@,L5%)=NA
3498 LOCATE 7,28:PRINT USING"22%,.38°;LL
3388 LOCATE B8,22:PRINT USING "#%.33#";NA
3310 XI=INTOLLLAMLLI#XP)
{%=168-INT (NA#20+.5)
CHD CIRCLE (X%,¥%),3 * CHD PSET(XX,Y%)
L8%=L81+1
NEXT LL
EOTD 1535
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4888 '===== %72°37 data 7 file - {#¥" 74§17 =====
4018 XMAX=SI%: XIN=-MLZ: INT=XUZ:XTITLE$="10g[L]"

4820 CHD CLS 3

4838 ON 657 6070 4048,4110

4848 '... a vs pL

4850 FOR I%=@ 70 NX

4068  SELECT(IX)=2:NDP(IX)=(PEX/SP)+1:SYM(IZ)=18:SSIZECIX)=2:LTYPE(1%)=1:COLA(I%) =141,
4870 NEXT 1V

4888 NLIN=NYZ+1:YMAX=1:YIN=B:YNT=,1:PY=.5

4890 TITLE$="a vs log[L1":XTITLE$="1og[L1":YTITLES="a"
4100 607D 41648

4118 "... nvs pl

4128 SELECT()=2:NDP(@)=(PEX/5P)+1:5YN(R)=18:SSIZE (8)=2:LTYPE(B)=1:COL%(B)=1
4138 NLIN=1:YMAX=8:YIN=0: YNT=2:PY=2

4140 TITLE$="n vs log[L1":YTITLE$="p"

4158 -

4168 L=23:605UB 9030

4178 INPUT "Assign a file name:";FILNAH$

4188 IF FILNAM$="" THEM BEEP:G0TD 4160

4190 OPEN FILNAMS$ FOR OQUTRUT AS #1

4280 PRINT #1,NLIN

4218 FOR I¥%=8 70 NLIN-1 "(=N)

4228 PRINT #1,SELECT(I%) NDR(I¥)5SYM(I%);SSIZE(IL) sLTYPECIZ) ;COLY (%)
4230 FOR J%=@ T0 NDP{I%)-1

4240 PRINT &1,X(1%,d%);Y(I1,3%) 3 DA1%,J%)

423 NEXT J%

4268 MEXT I%

4270 PRINT #1,TITLES;", s XTITLES; ", ":VTITLES

4280 PRINT #1,XMAX;XIN;XNT;PY; YMAX;VIN;YNT;PY

4290 CLOSE #1

4380 60SUB Seee

4318 RETURN

4328 -

5808 '===== \J297 file bufferf4Z A4LTEFIT =====

5818 FIELD 2,11 AS FL$,2 AS CN%,2 AS ML$,2 AS SL$

3820 FOR I%=1 70 WX

5830 FIELD 2, (17+4%(1%-1)) AS DY$,4 AS K$(I%)

Je4@ NEXT IX

5858 LOET FLS=FILNAMS$:LSET CN$=CHR${NZ):LSET HL$=MKI$(MLY):LSET SL$=MKI$(SLY)
3868 FOR Ix=1 TO NX

3878 LSET K${IZ)=MKS$(LK(IL))

5888 NEXT IZ

5898 RETURN

alee

7826 LOCATE 8,V/:PRINT SPC(14):LOCATE 8,V%:RETURN
9638 LOCATE 8,Y%:PRINT SPC(25):LOCATE @,Y7:RETURN
7848 LOCATE @,23:PRINT SPC(44):RETURN

7858 °
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