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Foreword As you've undoubtedly discovered, your Texas Instruments computer is a versatile machine. Along with TTs Extended BASIC, it can give you computing capabilities once found only on more complex machines—and 33 Programs for the 71-99/4A will help you put that computing power to work. This book covers a variety of applications and is sure to offer something for almost everybody. Money management programs can have an immediate impact on your personal fi nances. Statistical and numerical routines add sophisticated analytical tools to your software library. And, of course, there are games that will give you hours of challenging fun. Like other COMPUTE! Books, 33 Programs for the 7799/4A contains complete program listings for you to type in and run. The programs are easy to use, and the accompanying descriptions and explanations are clear and informative. All 33 programs require TTs Extended BASIC cartridge; they can be run as is or easily customized to suit your own particular needs.



If you've seen COMPUTEI's other books for the TI-99/4A computer, you've already tapped the power that lies beneath your keyboard. With these utilities, applications, and games, you have an even more versatile and powerful computer at your command.
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• Everybody worries about money—and with soaring inflation slashing purchasing power one year while depression-level unemployment saps income the next, those nerve- racking worries aren't likely to end. But with the programs presented here, your TI computer can ease the strain. •"Effective Yield on an Investment" computes the actual return on your money, at different interest rates and on dif ferent compounding schedules. • "Treasury Bill Yields" uses official U.S. Treasury for mulas to compute discount rates and yields on three-month, six-month, and one-year T bills. • "IRA Planner" evaluates your Individual Retirement Ac count, both in current dollars and in dollars adjusted for infla tion, at maturity.



• "Municipal Bond Buyers" computes the cost of tax-free municipal bonds, their tax-free and taxable-equivalent yields, and their future worth.



• "Loan Payment" computes both the monthly payment on a loan and the total payment made over the life of the loan.



• "Mortgage Payment" computes yearly, quarterly, or monthly mortgage payments, the total payment over the life of the loan, and the amount paid to principal and to interest. Effective Yield on an Investment



"Money has value over time." This is an established maxim in economics. You prove it every time you put money in your



savings account. You give the teller $500, for example, only on condition that you get back more than $500 in the future. You want to earn interest on your savings. Interest may be compounded yearly, twice yearly, quar
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terly, monthly, daily, or continuously. But when interest is compounded more often than once a year, nominal and effec tive interest rates differ. For example, a $500 investment, with interest compounded twice yearly at a $10 nominal rate, yields $500 x (1 + 0.10/2)2 in a year, or $551.25. Thus, the effective



wm



interest rate, or the actual percentage return on your money, is 10.25 percent per annum. With the help of the Effective Yield program, your TI
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computer can calculate a host of effective interest rates for any 3
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Money



I Management nominal rate that you choose. Simply enter the amount of the
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principal, and the display will show you the dollar impact of



various frequencies of compounding. For example, $10,000 in-



""*:



vested at a 12 percent nominal rate, compounded annually, produces $11,200 in a year. Continuous compounding, on the other hand, yields $11,275, or an additional $75. Figure 1-1. Effective Yield on an Investment



NOMINAL YIELD = 12% FREQUENCY OF



EFFECTIVE



COMPOUNDING ANNUAL TWICE YEARLY



QUARTERLY MONTHLY DAILY CONTINUOUSLY



YIELD



12.000% 12.360 12.551 12.683 12.747 12.750



Program 1-1. Effective Yield on an Investment 100 REM EFFECTIVE YIELD ON AN INVESTMENT 130 REM INITIALIZE 140 GOSUB 220 150 REM ENTER NOMINAL YIELD



160 GOSUB



320



170 REM COMPUTE EFFECTIVE YIELD



180 GOSUB



560



190 REM DISPLAY RESULTS



200 GOSUB 660 210 END 220 REM INITIALIZE 230 CALL CLEAR



240 250 260 270 280



DISPLAY AT(1,1):"THIS PROGRAM COMPUTES" DISPLAY AT(2,1):"EFFECTIVE YIELDS ON AN" DISPLAY AT(3,1):"INVESTMENT." DISPLAY AT(5,1):"IT DOES THIS FOR VARIOUS" DISPLAY AT(6,1):"FREQUENCIES OF INTEREST" :: D ISPLAY AT(7,1):"COMPOUNDING." 290 DISPLAY AT(24,1):"HIT 'ENTER1 TO CONTINUE" 300 ACCEPT AT(24,25):Z$



310 RETURN 320 REM NOMINAL YIELD



330 REM FREQUENCIES 340 GOSUB 380
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350 REM ENTRY 360 GOSUB 440



f"81



370 RETURN 380 REM FREQUENCIES



390 DATA ANNUAL,TWICE YEARLY,QUARTERLY,MONTHLY,DAI LY,CONTINUOUSLY 400 FOR 1=1 TO 6



410 READ FREQ$(I) 420 NEXT 430



I



RETURN



440 REM ENTRY 450 CALL CLEAR



460 470 480 490 500 510 520 530



DISPLAY AT(1,1):"PLEASE ENTER THE NOMINAL" DISPLAY AT(2,1):"YIELD OF YOUR INVESTMENT." DISPLAY AT(4,l):"FOR EXAMPLE, IF THE YIELD" DISPLAY AT(5,1):"IS 7% A YEAR, ENTER 7." DISPLAY AT(7,1):"IF THE YIELD IS 12% A YEAR," DISPLAY AT(8,1):"ENTER 12, AND SO ON." DISPLAY AT(11,1):"YIELD = ? " ACCEPT AT(11,11)BEEP VALIDATE(NUMERIC,""):NOMY D$



540 IF NOMYD$ = "" THEN 530 ELSE NOMYD=VAL(NOMYD$) 550 RETURN 560 REM COMPUTE



570 NOMYD=NOMYD/100 580 DEF YD(F)=(((1+NOMYD/F)"F)-1)*100 590 600 610 620 630 640



YIELD(1)=YD(1) YIELD(2)=YD(2) YIELD(3)=YD(4) YIELD(4)=YD(12) YIELD(5)=YD(365) YIELD(6)=(EXP(NOMYD)-1)*100



650



RETURN



660 REM DISPLAY RESULTS 670 CALL CLEAR



680 CALL HCHAR(1,3,61,28) 690 DISPLAY AT(2,5):"NOMINAL YIELD =";NOMYD*100;"% it



700 CALL HCHAR(3,3,61,28) 710 DISPLAY AT(5,3):"FREQUENCY" 720 DISPLAY AT(6,7):"OF";TAB(18);"EFFECTIVE"



P^ i-



730 DISPLAY AT(7,2):"COMPOUNDING"7TAB(20)7"YIELD" 740 IMAGE ####.### % 750 ROV7=10



r* 7«i



760 FOR 1=1 TO 6 770 DISPLAY AT(R0W,3):FREQ$(I) 780 DISPLAY AT(ROW,17):USING 740:YIELD(l) 790 ROW=ROW+2
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800 NEXT



I



810 820 830 840



DISPLAY AT(24,3):"HIT 'ENTER1 TO CONTINUE" CALL HCHAR(23,3,61,28) DISPLAY AT(24,3):"HIT 'ENTER1 TO CONTINUE" ACCEPT AT(24,26):Z$



850



RETURN



Treasury Bill Yields The federal budget is in deficit when the government spends more than it takes in, and the Treasury tries to help make up



the difference by selling bills and bonds. A Treasury bill is a promise to pay. You give the government a certain amount of money, and it promises to pay back the principal plus interest at a later date.



Treasury bills (T-bills) are purchased from the Bureau of Public Debt, Federal Reserve Banks, some commercial banks,



and brokerage houses. T-bills come in three varieties: threemonth, six-month, and one-year. They sell on a discount ba sis. This means that we receive our interest payment up front, with our initial investment or principal returned when the bill comes due. T-bills offer competitive yields and come in de nominations of $10,000 or more, in multiples of $5000. This TI program calculates the discount rate and yield on a T-bill purchase using official U.S. Treasury formulas. It first asks you what term—three, six, or twelve months—your bill covers. You'll also have to enter the discount rate (that is, the



interest rate) and the denomination. Finally, you'll need to tell the computer whether or not it's a leap year. Figure 1-2. Treasury Bill Yields 26 WEEK TREASURY BILL TOTAL INVESTMENT INTEREST DISCOUNT RATE YIELD



=



=



=



=



=



$10000.00 $ 9400.00 $ 600.00 11.87% 12.80%



For instance, suppose you invest $10,000 in a 26-week bill. You receive $600 in interest right away, with the principal returned in half a year. The discount rate in this case is the



percentage return on the $10,000, or 11.87 percent annually.



\



\
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I Entering these figures and running the program yields the out put shown in Figure 1-2. As you can see, since you get the $600 almost immediately, your actual investment is only $9400. The true yield, or the return on the $9400, is 12.80 percent per annum.



One word of warning. In computing discount rates, the Treasury uses a banker's year of 360 days instead of 365, as the technical note explains. Further, interest is not com pounded in computing three- and six-month yields but is simply summed. If you find this strange, write the Treasury! Notes on the Program 1. Discount rates are tallied using the formula: Interest Payment 360 $10,000



D



where D is the number of days until the bill matures. D will equal 91 for a three-month bill, 182 for a six-month bill, and 364 for a one-year bill.



In this example, the interest payment is $600 and the term of the bill is six months. Therefore, the discount rate is:



$600/($10,000 x 360/182)= 0.1187, or 11.87% per year 2. Yields for three- and six-month bills are tallied as follows:



Interest Payment $10,000 -



Interest



Y D



where D is the number of days until maturity and Y is the number of days in the year, 365 or 366. In our example, the yield is: $600/($10,000 - $600)X 365/182 = 0.1280, or 12.80% per year



The yield on a one-year bill is computed using a very elabo rate formula that compounds interest semiannually. f'-llffli^



Program 1-2. Treasury Bill Yields 100 REM T-BILL YIELDS 130 140 150 160
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REM HEADING GOSUB 220 REM ENTER DATA GOSUB 370



gsi^n



Money



I Management 170 REM COMPUTE 180 GOSUB 870



190 REM DISPLAY RESULTS 200 210 220 230



GOSUB 1250 END REM HEADING CALL CLEAR



240 250 260 270 280 290 300 310



320 330 340 350



DISPLAY AT(1,1):"THIS PROGRAM COMPUTES THE" DISPLAY AT(2fl):"YIELD ON A U.S. TREASURY" DISPLAY AT(3,1):"BILL, OR A T-BILL FOR SHORT." DISPLAY AT(5,1):"A T-BILL IS A 'PROMISE TO" DISPLAY AT(6,1):"PAY1 SOLD BY THE TREASURY." DISPLAY AT(8fl):"YOU GIVE THE TREASURY $10K," DISPLAY AT(9,l):"FOR EXAMPLE, AND IT GIVES" DISPLAY AT(10,1):"YOU AN INTEREST PAYMENT" :: DISPLAY AT(11,1):"RIGHT AWAY." DISPLAY AT(13,1):"YOU GET THE $10K BACK WHEN" DISPLAY AT(14,1):"THE BILL COMES DUE." DISPLAY AT(24,1):"HIT 'ENTER1 TO CONTINUE" ACCEPT AT(24,25):Z$



360 370 380 390 400 410



RETURN REM ENTER DATA REM DURATION GOSUB 450 REM INTEREST PAYMENT GOSUB 580



420



REM SIZE OF



430 440 450 460



GOSUB 720 RETURN REM DURATION CALL CLEAR



INVESTMENT



470 DISPLAY AT(1,1):"T-BILLS MATURE OR COME DUE" 480 DISPLAY AT(2,1):"IN THE FOLLOWING LENGTHS OF" 490 DISPLAY AT(3,1):"TIME:" 500 510 520 530 540



DISPLAY DISPLAY DISPLAY DISPLAY DISPLAY



AT(5,5):"1. 13 WEEKS" AT(6,5):"2. 26 WEEKS" AT(7,5):"3. 52 WEEKS" AT(10,1):"WHICH TYPE OF T-BILL WOULD" AT(11,1):"YOU LIKE ? "



550 ACCEPT AT(11,12)BEEP VALIDATE("123","")SIZE(1) :T$



560 IF T$="" THEN 550 ELSE TYPE=VAL(T$) 570



RETURN



580



REM



590 CALL



600 610 620 630 8



INTEREST PAYMENT CLEAR



DISPLAY DISPLAY DISPLAY DISPLAY



AT(l,l):"FOR EACH $10K INVESTED," AT(2,1):"PLEASE TELL ME HOW MUCH" AT(3,1):"INTEREST YOU EITHER RECEIVED" AT(4,1):"BACK FROM THE TREASURY OR"



\
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640 650 660 670 680 690



DISPLAY AT(5,1):"EXPECT TO RECEIVE BACK." DISPLAY AT(8,1):"DISCOUNT" DISPLAY AT(9,1):"PAYMENT = ? " ACCEPT AT(9,12)BEEP VALIDATE(NUMERIC,""):P$ IF P$ = "" THEN 670 ELSE PAY=VAL(P$) IF PAY=10000 THEN DISPLAY AT(23,1):"COME ONI THAT'S WISHFUL" :: DISPLAY AT(24,1):"THINKING I " :: 710



GOTO 670



RETURN



720 REM SIZE OF 730 CALL CLEAR



740 750 760 770 780 790 800 810 820 830



INVESTMENT



DISPLAY AT(1,1): "T-BILLS COME IN DENOMINA-" DISPLAY AT(2,l)j "TIONS OF 10K OR MORE, IN" DISPLAY AT(3,l)j "MULTIPLES OF 5K."



DISPLAY AT(5,1)\ "PLEASE ENTER THE SIZE OF" DISPLAY AT(6,1):"YOUR INVESTMENT." DISPLAY AT(8,1):"THAT IS, 10 FOR $10K, 15 FOR" DISPLAY AT(9,1):"$15K, AND SO ON." DISPLAY AT(11,1):"SIZE = ?" ACCEPT AT(11,10)BEEP VALIDATE(DIGIT,""):S$ IF S$="" THEN 820 ELSE SZE=1000*VAL(S$)



840 SZE=(lNT(SZE/5000))*5000 850 IF SZE
|SB|



Mortgage Payment



Mortgage Payment computes annual, quarterly, or monthly payments on a mortgage. The routine works much like the previous one, but it features some refinements to deal specif ically with mortgage-related questions. To use the program, enter the amount of money to bor row, the length of the loan, and the yearly interest rate. The 25



I TI then outputs your annual, quarterly, or monthly payment, whichever you choose, as well as the total payment over the life of the loan. It also tells you how much of each payment goes toward the principal and how much is interest. This is important because mortgage interest payments can be de ducted from gross income, dollar for dollar, in computing in come taxes.



To see how the program works, suppose you borrow $50,000, at 12.5 percent interest, to buy a new house. You plan to make monthly payments over a 30-year period. Enter this data into your TI. The computer then tells you that your monthly payment will be $533.63. Total payments over the life of the loan are $192,106.40, with $50,000 paid to principal and $142,106.40 paid to interest. Figure 1-6. Mortgage Payments



SUMMARY OF THE LOAN LOAN PARAMETERS:



AMOUNT = NO. OF YEARS =



$50000.00 $ 30.00



PAYMENTS/YR. = $ INT. RATE =



12.00



12.50%



LOAN PAYMENTS:



TOTAL = PRINCIPAL = INTEREST =



$192106.40 $ 50000.00 $142106.40



The TI also displays how much of each monthly payment goes to principal and interest, as Figure 1-7 shows. Figure 1-7. Division of Monthly Payments DIVISION OF MONTHLY PAYMENTS



YEAR:MONTH



PAID TO INTEREST



1:1



$ 12.80



$520.83



1:2 1:3



12.93 13.06



520.70 520.57



528.13



5.50



30:12 26



PAID TO PRINCIPAL



lanagjemeBtit
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Program 1-6. Mortgage Payments 100 REM MORTGAGE



F"



PAYMENTS



130 REM ENTER DATA 140 GOSUB



200



150 REM COMPUTE 160 GOSUB 710 170 REM DISPLAY RESULTS



180 GOSUB 900 190 END 200 REM ENTER DATA 210 CALL CLEAR



220 DISPLAY AT(1,1):"THIS PROGRAM COMPUTES" 230 DISPLAY AT(2,1):"MORTGAGE PAYMENTS-" 240 REM ENTER AMOUNT OF LOAN 250 GOSUB 330



260 REM ENTER NUMBER OF YEARS 270 GOSUB 410 280 RFM ENTER NUMBER OF PAYMENTS 290 GOSUB 500 300 REM ENTER INTEREST 310 GOSUB 600



PER YEAR



RATE



320 RETURN



330 REM AMOUNT OF LOAN



340 DISPLAY AT(5,1): "HOV7 MUCH MONEY WOULD YOU" 350 DISPLAY AT(6,1):"LIKE TO BORROW ?"



360 ACCEPT AT(6,17)BFEP VALIDATE(NUMERIC,""):L$ 370 IF L$ = "" THEN 360 ELSE LOAN=VAL(L$) 380 IF LOAN999999 THEN DISPLAY AT(23,1):"PLEASE S CALE DOWN FIGURE" 400



RETURN



410



REM



420 CALL



::



GOTO 360



NUMBER OF YEARS



CLEAR



430 DISPLAY AT(1,1):"HOW MANY YEARS IS" 440 DISPLAY AT(2,1):"YOUR LOAN FOR ?"



450 ACCEPT AT(2,17)BEEP VALIDATE(NUMERIC,""):Y$ 460 IF Y$ = "" THEN 450 ELSE Y=VAL(Y$) 470 IF YSZE(P)THEN CALL WARN( W2$,MOVE$) 1620



RETURN



1630 REM MAKE MOVE 1640 REM MAKE RING GO POOF



1650 GOSUB 1710 1660 REM MAKE RING APPEAR 1670 GOSUB



1780



1680 MOVE=MOVE+l



1690 DISPLAY AT(3,24):MOVE 1700 RETURN 1710 REM POOF



1720 IF T=l THEN COL=2 1730 IF T=2 THEN COL=ll 1740 IF T=3 THEN COL=20



1750 DISPLAY AT(LOC(T)+7,COL)SIZE(9):RG$(0) 1760 TRK(T,LOC(T))=0 1770



RETURN



1780 REM MAKE RING RE-APPEAR 1790 IF P=l THEN COL=2



1800 IF P=2 THEN COL=ll 1810 IF P=3 THEN COL=20



1820 DISPLAY AT(LOC(P)+6,COL)SIZE(9):RG$(SZE(T)) 1830 1840 1850 1860



LOC(P)=LOC(P)-l SZE(P)=SZE(T) LOC(T)=LOC(T)+l SZE(T)=TRK(T,LOC(T))



1870



REM TRACK



1880 TRK(P,LOC(P))=SZE(P) 1890 RETURN



1900 REM CHECK FOR FINISH 1910



CALL



^



CLEAR



1920 CALL HCHAR(1,3,61,28)



mm



1930 DISPLAY AT(2,7):"CONGRATULATIONS I"



—



1940 CALL HCHAR(3,3,61,28)



1950 REM TALLY PERFECT SCORE 1960 PS=3
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1970 FOR 1=3 TO K



~mm



1980 PS=2*PS+1 1990 NEXT I



L



•



2000 REM DISPLAY



2010 DISPLAY AT(7,2):"Perfect Score =";PS 2020 DISPLAY AT(8,5):"Your Score =";MOVE 2030 IF PS=MOVE THEN DISPLAY AT(11,2):"I'm impress ed



i"



2040 CALL HCHAR(22,3,61,28) 2050



RETURN



2060 SUB WARN(F$,MOVE$) 2070 DISPLAY AT(23,1):F$ 2080 FOR DELAY=1 TO 20



2090 CALL SOUND(100,300,0) 2100 NEXT DELAY



2110 MOVE$="TABOO" 2120



SUBEND



Matches



You're sitting at a table, facing a row of matches. Only the leftmost match is lit, however, and you want to be the first one to pick it up. Figure 3-4. The Game of Matches



Number of Matches = 15



U



u



u



U



U
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I Games The row contains from 7 to 25 matches. Starting at the far right end of the row, you and your opponent take turns



tfmHF)



removing matches. You must take either 1, 2, or 3 at a time.



You have the option of playing against the computer or against another person. But be forewarned: Although the com puter always lets you go first, it also plays a perfect game. To learn the secret of Matches, pay careful attention to the computer's moves. Do you see a pattern emerging? You can truly buffalo your friends once you've learned the secret. A sample game between two players is shown in Figure 3-5. Figure 3-5. A Sample Game of Matches Initial Position Number of matches = 9



1. First player takes 3 matches; 6 are left.



2. Second player takes 2 matches; 4 are left.



3. First player takes 1 match; 3 are left.



n



4. Second player takes 3 matches and wins.
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Program 3-3. Matches 100



REM



MATCHES



130 REM



INITIALIZE 140 GOSUB 250 150



REM



PLAY GAME



160 GOSUB 420 170 REM PLAY AGAIN



180 DISPLAY AT(23,1):"Would you like to play"



190 DISPLAY AT(24,1):"again (Y/N) ?" 200 CALL KEY(0,K,S) 210 IF S=0 THEN 200



220 IF CHR$(K)="Y" THEN 160 230 IF CHR$(K)"N" THEN 200 240 END 250



REM



INITIALIZE



260 CALL CLEAR



270 280 290 300 310 320 330 340 350 360 370 380



DISPLAY AT(1,1):"This is the game of MATCHES." DISPLAY AT(3,1):"I'11 display between 7 and" DISPLAY AT(4,1):"25 matches in a row." DISPLAY AT(6,1):"Only the first one is lit," DISPLAY AT(7,1):"however, and your objective" DISPLAY AT(8,l):"is to pick it up." DISPLAY AT(10,1):"You and your opponent start" DISPLAY AT(ll,l):"at the end of the row and" DISPLAY AT(12,1):"take away 1,2, or 3 sticks" DISPLAY AT(13,1):"at a time." DISPLAY AT(23,3):"Press any key to begin" CALL KEY(0,K,S)



390 IF S=0 THEN 380 RANDOMIZE



400 410



RETURN



420 430



REM PLAY GAME REM PLAYERS



440 GOSUB 450



REM



460 GOSUB 470



REM



540



INITIAL POSITION



830



MAKE



MOVE 480 GOSUB 1130 490 REM END OF GAME 500 IF T=0 THEN GOSUB



1470 :: GOTO 530 510 IF PLAYER=2 THEN PLAYER=1 ELSE PLAYER=2 520 GOTO 480 530



RETURN



540 550



REM REM



PLAYERS SELECT OPPONENT



560 GOSUB 600 570 REM NAMES



580 GOSUB



710
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1 Games 590



RETURN



600 REM SELECT OPPONENT 610



H



CALL CLEAR



620 DISPLAY AT(l,l):"Two players are needed for" 630 DISPLAY AT(2,1):"MATCHES."



640 DISPLAY AT(4,1):"Would you like to play"



650 DISPLAY AT(5,1)BEEP:"against me (Y/N) ?" 660 CALL KEY(0,K,S) 670



IF S=0 THEN 660



680 IF CHR$(K)"Y" AND CHR$(K)"N" THEN 660 690 IF CHR$(K)="Y" THEN OPP$="COMPUTER" ELSE OPP$= "HUMAN" 700 RETURN



710



REM NAMES



720 CALL CLEAR



730 DISPLAY AT(1,1):"Please enter the name of" 740 DISPLAY AT(2,1):"each player." 750



REM FIRST



760 IF OPP$="COMPUTER" THEN K=l TER"



:: NAME$(2)="COMPU



ELSE K=2



770 FOR 1=1



TO K



780 DISPLAY AT(4,1):"Player No.";I;"=" 790 ACCEPT AT(4,16)BEEP SIZE(12)VALIDATE(UALPHA, "" ):NAME$(I) 800 IF NAME$(I)="" THEN 790 810



NEXT



820 830 840



RETURN REM INITIAL POSITION REM NUMBER OF STICKS



I



850 T=7+INT(RND*19) 860 REM BOARD 870 GOSUB 910



880 REM COUNTER 890 PLAYER=1 900



RETURN



910



REM BOARD 920 REM CHARACTERS 930 GOSUB 970 940 REM DISPLAY



950 GOSUB 1030 960 RETURN



—



970 REM CHARACTERS



—I



980 CALL COLOR(14,16,l)



990 CALL CHAR(136,"1818181818181818")



H



1000 CALL CHAR(128,"003C7E7E7E7E7E3C") 1010 CALL CHAR(129,"0010183424743810")



^



1020



RETURN



1030



REM DISPLAY



_



1040 CALL CLEAR



I



80



i
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1050 DISPLAY AT(1,10):"MATCHES" 1060 DISPLAY AT(9,1):CHR$(129) 1070 FOR



1=1



TO T



1080 DISPLAY AT(10,I):CHR$(128) 1090 DISPLAY AT(11,I):CHR$(136) 1100 DISPLAY AT(12,I):CHR$(136) 1110 NEXT I 1120 RETURN 1130 REM MAKE MOVE



1140 DISPLAY AT(6,1):"Matches left =";T 1150 DISPLAY AT(16,1):"Your turn ";NAME$(PLAYER) ;" ii



1160 IF OPP$="COMPUTER" AND NAME$(PLAYER)="COMPUTE R" THEN GOSUB 1200 ELSE GOSUB 1310



1170



REM TAKE



STICKS AWAY



1180 GOSUB 1410 1190 RETURN 1200 REM COMPUTER 1210 REM NUMBER THAT SHOULD BE LEFT 1220 S=INT(T/4)*4 1230



REM



NUMBER TO TAKE



1240 N=T-S 1250



IF N=0 THEN N=l



1260 DISPLAY AT(18,1):"Hmm 1270 FOR DELAY=1 TO 1000



..." NEXT



DELAY



1280



DISPLAY AT(18,1):"I"11 take";N



1290



FOR DELAY=1 TO 1000



1300



RETURN



::



NEXT DELAY



1310



REM



1320



1330



DISPLAY AT(18,1):"How many do you want ?" ACCEPT AT(18,24)BEEP VALIDATE("123","")SIZE (1



1340



):N$ IF N$="" THEN 1330 ELSE N=VAL(N$)



PLAYER



1350



IF N0 AND C=C THEN NC(l)=C-l 2120 NEXT I 2130 IF C=l THEN TR=R-1 2140 RETURN



2150 REM GAME OVER 2160 CALL CLEAR



2170 DISPLAY AT(l,l):"So sorry, ";NAME$(PLAYER);". it



2180 DISPLAY AT(3,l):"You ate the vanilla part of" 2190 DISPLAY AT(4,1):"the cookie." 2200 RETURN
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Curve-Fitting Routines I This chapter presents correlation and curve-fitting tech niques designed to give you the kind of computational capability that, until recently, was available only on main frame computers. Five programs are offered: • "Simple Correlation Coefficients" estimates the linear association between variables.



• "Simple Least Squares" fits a trend line through a group of observations. • "Multiple Linear-Regression Analysis" estimates the linear relationship between one variable and several other variables.



• "t-Curve Critical Values" tests hypotheses in regression analysis. • "General-Form Curve Fitter" estimates any one of four different types of simple regression equations: linear, power, exponential, and reciprocal. The first three programs require you to enter a set of observations on one or more variables. Don't worry if you enter an incorrect value. Each program includes a handy lookand-edit feature that lets you change any of your entries if need be.



In addition, in the programs for computing correlation co efficients and for performing multiple linear regression, you can change the preset combination of maximum allowable numbers of observations and variables in order to best use the



available memory space. Instructions will be-displayed on the screen.



All programs require 16K RAM. However, for large sets of data—for example, 100 observations on seven or eight vari ables—you'll probably need an additional 16K of RAM. Correlation Coefficients



Most people probably view the track of gold and silver prices shown in Table 4-1 with a why-didn't-I-buy-then attitude. Re grets aside, a quick glance at the data suggests that the two sets of prices are strongly related. Both rose sharply in 1973 and 1974 and again in 1979 and 1980, and the time periods for lowest prices also coincide. But just how strong is this 91



IPM



seemingly robust relationship? One way to find out is to measure the linear correlation between the two sets of price data.



^



Table 4-1. Prices Per Troy Ounce of Gold and Silver in the United States



Year 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982



June 83



Price of Gold



Price of Silver



$ 35.0



$ 1.5



39.0



2.1 1.8 1.8 1.6 1.7



41.5 36.2



41.0 58.1 96.5 158.1 161.7 125.9 147.4 192.9 303.6 618.0 458.7 378.5 407.9



2.6 4.8 4.4 4.4 4.6 5.4 10.7 21.6 10.7 8.0 11.6



Source: From prices and indices compiled by the Bureau of Labor



The degree of linear association between two variables is given by a linear correlation coefficient. Such coefficients are always between —1 and +1, inclusive. A value close to either extreme means the linear relationship between the two terms is strong. If the correlation is close to zero, however, then the relationship is weak. Figure 4-1 illustrates these relationships. With the simple correlation coefficient program, it's easy to find such coefficients using your TI. Enter the data on gold



and silver prices from 1967 through 1983, then review and



""1



edit the data before running the program. The final display should read:



f""l
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SIMPLE CORRELATION COEFFICIENTS XI X2



XI 1.000 0.960



X2 0.960 1.000



XI represents the price of gold, and X2 represents the price of silver. The simple linear correlation between gold and silver prices is 0.960. Figure 4-1. Types of Linear Correlation



Strongly Negative



pan)



Weakly Negative



A correlation of 0.960 is very high, implying a strong relationship between the variables. Such a strong relationship, either direct or inverse, may tempt you to call one thing the cause and the other the effect. At times this is reasonable, but at other times it can cause trouble. The fact that the sun rises 93
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I Routines



after the cock crows, for example, doesn't mean that the crow ing causes the rising. Some third variable may cause both, or they may even be totally unrelated. Always rely on common sense or well-established theory to determine which correla tions are reasonable and which are merely coincidence.



™l



Note that if the observations on a variable are all the



same, then any simple correlation coefficient involving that variable could not be computed since division by zero would be required. For instance, if XI values of 3, 3, and 3 were compared to X2 values of 7, 8, and 20 (or to any values of X2, for that matter), the output would read: CORRELATION COEFFICIENTS XI UNDFD UNDF'D



X2



UNDF'D 1



An additional word of warning: Only linear association is measured by the correlation coefficient. There are other relationships that linear correlation measurements will not re veal. In a circle, for example, the linear relationship between Y and X is zero (as Figure 4-2 shows) while the circular associ ation is perfect. Figure 4-2. Circular Association Y
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Routines I Finally, on a historical note, the idea of a correlation coefficient originated with the nineteenth century Englishman Sir Francis Galton, cousin of Charles Darwin. Historian James



Newman tells us that Galton got the idea for an index of correlation one morning while waiting for a train. It took a few years, but Galton's Index of Correlation has evolved into what the TI now computes as the simple correlation coefficient.



Program 4-1. Simple Correlation Coefficients 100 REM CORRELATION COEFFICIENTS 110 120 130 140 150 160



REM REM REM INITIALIZE GOSUB 240 REM ENTER DATA GOSUB 630



170 180 190 200 210 220



REM EDIT DATA GOSUB 930 REM COMPUTE COEFFICIENTS GOSUB 1270 REM DISPLAY RESULTS GOSUB 1490



230 END 240 REM INITIALIZE 250 REM MAXIMUM NUMBERS OF OBSERVATIONS



&



VARIABLE



S



260 GOSUB 320 270 REM ENTER NUMBER OF VARIABLES 280 GOSUB 490 290 300 310 320



REM CREATE VARIABLE SYMBOLS GOSUB 580 RETURN REM MAXIMUM VALUES



330 DATA 25,15



340 DIM V$(15),R(15,30),S(15),SS(15),X(25,15) 350 READ MAXN,MAXV 360 CALL CLEAR



370 DISPLAY AT(1,1):"THIS PROGRAM COMPUTES SIMPLE"



^



380 DISPLAY AT(2,1):"CORRELATION COEFFICIENTS FOR THE"



390 DISPLAY AT(3,1):"VARIABLES YOU ENTER."



TO



400 DISPLAY AT(5,1):"THE MAXIMUM NUMBERS OF"



jam



410 DISPLAY AT(6,1):"VARIABLES AND OBSERVATIONS" 420 DISPLAY AT (7,1 ): "ALLOWED ARE:"



430 DISPLAY AT(9,3):"VARIABLES{4 SPACES}= ";MAXV



^p, fssFj



440 DISPLAY AT (10, 3): "OBSERVATIONS = ";MAXN 95
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450 DISPLAY AT(15,1):"CHANGE LINES 330 & 340" 460 DISPLAY AT(16,1):"FOR DIFFERENT LIMITS."



470 DISPLAY AT(23,1):"HIT 'ENTER' TO CONTINUE" ::



*H



ACCEPT AT(23,25):Z$ 480



RETURN



490 REM ENTER # OF VARIABLES 500 CALL CLEAR



510 520 530 540 550



DISPLAY AT(1,1):"HOW MANY VARIABLES DO" DISPLAY AT(2,1):"YOU HAVE ?" ACCEPT AT(2,11)VALIDATE(DIGIT,"")BEEP:K$ IF K$="" THEN 530 ELSE K=VAL(K$) IF KMAXV THEN DISPLAY AT(24,1):"ONLY"rMAXV; "A LLOWED."



::



GOTO 530



570 RETURN



580 REM CREATE SYMBOLS 590 FOR 1=1 TO K



600 V$(l)="X"&STR$(l) 610 NEXT I 620 RFTURN



630 640 650 660 670 680 690 700



REM ENTER DATA REM ON THE FIRST VARIABLE GOSUB 690 REM ON THE OTHERS GOSUB 830 RETURN REM ENTER DATA ON FIRST VARIABLE CALL CLEAR



710 DISPLAY AT(1,1):"PLEASE ENTER OBSERVATIONS" 720 DISPLAY AT (2,1):"FOR ";V$(1);". HIT 'ENTER1 WH EN"



730 DISPLAY AT(3,1):"THROUGH." 740 N=MAXN 750 FOR J=l



TO MAXN



760 DISPLAY AT(5,1):V$(1);"(";J;")= " 770 ACCEPT AT(5,11)VALIDATE(NUMERIC,""):X$ 780 IF X$="" THEN N=J-1 :: J=MAXN ELSE X(J,1)=VAL( X$) 790 NEXT J 800 REM CHECK FOR TOO FEW OBSERVATIONS



810 IF NNROW THEN 1680



1590 DISPLAY AT(ROW,l):"R"&STR$(J) 1600 COL=4 1610 FOR L=I



TO



1+1



1620 IF LMAXK THEN DISPLAY AT(23,1):"PLEASE CHANGE



LINES 230 AND" :: DISPLAY AT( 24,l)s"240 FOR A VALUE THAT LARGE." 410 RETURN



::



STOP



420 REM ENTER DATA



|



430 FOR 1=1 TO K



440 CALL CLEAR



*"*[



450 DISPLAY AT(1,1):"PLEASE ENTER DATA FOR" 460 DISPLAY AT(2,1): "COLUMN #";I;"."



is-,



470 FOR J=l



TO K



480 DISPLAY AT(4,l):"ROW #";J;TAB(10);"= ?" 146



"WBB|



I 490 ACCEPT AT(4,14)VALIDATE(NUMERIC):X(J,I) 500 NEXT J 510 NEXT I 520 RETURN 530 REM INVERT



540 CALL CLEAR



550 DISPLAY AT(12,1):"INVERTING ..." 560



REM TACK ON IDENTITY 570 GOSUB 610 580 REM COMPUTE 590 GOSUB 680



600 610



RETURN REM TACK ON I



620 FOR



1=1 TO K TO K



630 FOR J=l



640 IF JOI THEN X(I,K+J)=0 ELSE X(I,K+J)=1 650 NEXT J 660 NEXT



I



670



RFTURN



680



REM COMPUTE



690 FOR 1=1 TO K



700 PIVOT=X(l,l) 710 FOR J=l



TO 2*K



720 X(I,J)=X(I,J)/PIV0T 730 NEXT J 740 REM ADJUST REMAINING 750 FOR J=l TO K



ROWS



760 C=X(J,I) 770 FOR L=I



TO 2*K



780 IF JOI THEN X(J,L)=X(J,L)-C*X(l ,L) 790 NEXT L 800 NEXT J 810 NEXT I 820



RETURN



830 REM DISPLAY RESULT 840 REM IN 10 BY 2 BLOCKS



850 FOR Q=l TO K



STEP 10



860 GOSUB 890



870 NEXT Q 880 RETURN



890 REM PRINT



900 IMAGE ########.### 910 FOR 1=1 TO K STEP 2 920 CALL CLEAR



930 CALL HCHAR(1,3,61,28) 940 DISPLAY AT(2,7):"MATRIX INVERSE:" 950 CALL HCHAR(3,3,61,28) 960 REM PRINT COLUMN HEADING 970 ROW=8 :: COL=7
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FOR L=I TO



1+1



990 IF L



Program 5-5. Matrix Inversion Using GaussJordan Sweep with Complete Pivoting 100 110 140 150 160 170 180 190



REM MATRIX



INVERSION REM GAUSS-JORDAN SWEEP WITH COMPLETE PIVOTING REM INITIALIZE GOSUB 250 REM ENTER DATA GOSUB 570 REM EDIT DATA GOSUB 690



200 REM INVERT 210 GOSUB 1030 220 REM DISPLAY RESULT



230 GOSUB 240 END 250



2030



REM INITIALIZE



260 REM HEADING 270 GOSUB 310 280 290 300 310 320



REM ENTER ORDER GOSUB 480 RETURN REM HEADING CALL CLEAR



330 DISPLAY AT(1,1):"THIS PROGRAM INVERTS A" 340 DISPLAY AT (2,1):"MATRIX USING GAUSS-JORDAN" 350 DISPLAY AT(3,1):"SWEEP WITH COMPLETE" :: DISPL AY AT(4,1):"PIVOTING." 360



REM MAX SIZE 370 DATA 20



380 DIM X(20,40),MEM(20) 390



READ MSIZE



400 DISPLAY AT(6,1):"THE MAXIMUM ALLOWABLE ORDER" 410 DISPLAY AT(7,l):"OF YOUR MATRIX (NUMBER OF" 420 DISPLAY AT(8,1):"ROWS AND COLUMNS) IS";MSIZE;"



^



430 440 450 460



DISPLAY AT(10,1):"CHANGE LINES 370 & 380" DISPLAY AT(11,1):"FOR A DIFFERENT VALUE." DISPLAY AT(23,1):"HIT 'ENTER1 TO CONTINUE" ACCEPT AT(23,25):Z$



470



RETURN



480 REM ORDER 490



CALL



CLEAR



500 DISPLAY AT(1,1):"WHAT IS THE ORDER OF YOUR"



r**



510 DISPLAY AT(2,1): "MATRIX ? "



r«j



520 ACCEPT AT(2,10)BEEP VALIDATE(NUMERIC,"") :K$ 530 IF K$="" THEN 520 ELSE K=VAL(K$) 540 IF KMSIZE THEN DISPLAY AT(23,1):"ONLY ORDER";



MSIZE; "OR SMALLER IS" :: DISPLAY AT(24,1):, "ALL OWED.



PLEASE TRY AGAIN."



::



•—(



GOTO 520



560 RETURN



570 REM ENTER DATA 580 FOR 1=1 TO K 590 CALL CLEAR



600 DISPLAY AT(1,1):"PLEASE ENTER DATA FOR" 610 DISPLAY AT(2,1):"COLUMN #";I;"." 620 FOR J=l



TO K



630 DISPLAY AT(4,l):"ROW #";J;TAB(10);"= ? " 640 ACCEPT AT(4,14)VALIDATE(NUMERIC,""):X$ 650 IF X$="" THEN X(J,l)=0 ELSE X(J,I)=VAL(X$) 660 NEXT J 670 NEXT



I



680 RETURN 690 REM EDIT DATA 700 FOR 1=1 TO K



710 FOR L=0 TO INT( (K-D/10) 720 730 740 750 760 770



REM DISPLAY DATA GOSUB 790 REM CORRECT DATA GOSUB 870 NEXT L NEXT I



780



RETURN



790 REM DISPLAY DATA 800 CALL CLEAR



810 DISPLAY AT(1,1):"THESE ARE VALUES OF" :: DISPL AY AT(2,1):"COLUMN";I;":" 820 FOR J=l TO 10 830 M=J+L*10



840 IF M(10+L*10)THEN DISPLAY



I



AT(21,1):"PLEASE ENTER ROW WITHIN" :: DISPLAY



AT(22,1):"BOUNDS SHOWN." :: GOTO 940



^



970 DISPLAY AT(21,1):"WHAT SHOULD THE"



156



- .1



I 980 DISPLAY AT(22,1):"VALUE BE ?" 990 ACCEPT AT(22,11)BEEP VALIDATE(NUMERIC,""):S$ 1000 IF S$="" THEN X(Q,I)=0 ELSE X(Q,I)=VAL(S$) 1010 GOSUB 800



::



GOTO 880



1020 RETURN 1030 REM



INVERT 1040 CALL CLEAR



1050 DISPLAY AT(12,1):"INVERTING MATRIX ..." 1060 1070 1080 1090 1100



REM INITIALIZE GOSUB 1130 REM CONVERT ORIGINAL MATRIX TO IDENTITY



1110 1120 1130 1140 1150



GOSUB 1820 RETURN REM INITIALIZE FOR 1=1 TO K FOR J=l TO K



GOSUB REM



1240



INTERCHANGE ROWS WHICH CORRESPOND TO SWIT



CHED



COLUMNS



1160 IF J=I THEN X(I,K+J)=1 ELSE X(l,K+J)=0 1170 NEXT J



1180 NEXT I 1190 REM ASSIGN INITIAL VALUES TO VECTOR WHICH WIL L



RECORD



1200 FOR



COLUMN SWITCHES



1=1 TO K



1210 MEM(I)=I 1220 NEXT I 1230 RETURN 1240 REM CONVERT



1250 FOR Q=l TO K 1260 REM DETERMINE WHICH POTENTIAL KEY ELEMENT OF



HIGHEST ABSOLUTE



1270 GOSUB 1280



IS



VALUE



1400



REM SINGULAR MATRIX



DISPLAY AT(6,1): : "YOUR MATRIX IS SINGULAR." j STOP 1300 REM ROW OR COLUMN SWITCHING IS NOT REQUIRED



1290



IF HIGH=0 THEN CALL CLEAR



1310 IF COL=Q AND ROW=Q THEN 1350 1320



REM SWITCH ROWS OR COLUMNS



1330 IF ABS(X(ROW,Q))>=ABS(X(Q,COL))THEN GOSUB 150 1340 1350 1360 1370 1380 1390 1400



0 ELSE GOSUB 1580 REM ADJUST KEY ROW GOSUB 1680 REM ADJUST OTHER ROWS GOSUB 1740 NEXT Q RETURN REM FIND HIGHEST KEY ELEMENT



1410 HIGH=0 :: COL=0 1420 FOR I=Q TO K



::



ROW=0



157



H



I



n



1430 REM EXAMINE ROW ELEMENTS



... J



1440 IF ABS(X(I,Q))>HIGH THEN HIGH=ABS(X(l,Q)):: R



ow=i 1450



n



REM EXAMINE COLUMN ELEMENTS



1460 IF ABS(X(Q,I))>HIGH THEN HIGH=ABS(X(Q,I)):: C OL=I



1470 NEXT I 1480 RETURN



1490



REM SWITCH ROWS



1500 FOP



1=1 TO 2*K



1510 HOLD=X(ROW,l) 1520 X(R0W,I)=X(Q,I) 1530 X(Q,l)=HOLD 1540 NEXT I 1550 RETURN 1560



REM



SWITCH COLUMNS



1570 REM SWITCH 1580 FOR 1=1 TO K



1590 HOLD=X(l,COL) 1600 X(I,C0L)=X(I,Q) 1610 X(l,Q)=HOLD 1620 NEXT



I



1630 REM RECORD SWITCH



1640 HOLD=MEM(Q) 1650 MEM(Q)=MEM(COL) 1660 MEM(COL)=HOLD 1670 RETURN 1680 REM ADJUST KEY ROW



1690 PIVOT=X(Q,Q) 1700 FOR I=Q TO 2*K



1710 X(Q,I)=X(Q,I)/PIV0T 1720 NEXT



I



1730 RETURN 1740 REM ADJUST



REMAINING



ROWS



1750 FOR 1=1 TO K



1760 D=X(I,Q) 1770 FOR J=Q TO 2*K



1780 IF IOQ THEN X (I,J)=X(I, J)-D*X(Q, J ) 1790 NEXT J



1800 NEXT I 1810 RETURN



1820 REM INTERCHANGE ROWS WHICH CORRESPOND TO SWIT



CHED COLUMNS 1830 FOR



***]



1=1 TO K



1840 REM SEARCH VECTOR FOR LOCATION OF VALUE I



****



1850 LC=0



1860 FOR J=l TO K



1870 IF MEM(J)=I THEN LC=J



«^



f



1880 NEXT J



1890 REM SWITCHING IS NOT REQUIRED 158



*j ta&^T



I ^i^



1900 1910



REM



IF LC=I THEN 2010 INTERCHANGE CORRESPONDING



1920



FOR J=l



ROWS



TO K



1930 HOLD=X(l,K+J) 1940 X(I,K+J)=X(LC,K+J) 1950 X(LC,K+J)=HOLD 1960 NFXT J



1970



REM S



INTERCHANGE VALUES



COLUMN



IN VECTOR WHICH



RECORD



SWITCHES



1980 HOLD=MEM(l) 1990 MEM(I)=MEM(LC) 2000 MEM(LC)=HOLD 2010 NEXT I 2020 RETURN



2030 REM DISPLAY RESULT 2040



REM



IN 10 BY 2



2050 FOR Q=l TO K 2060 GOSUB



BLOCKS



STEP 10



2090



2070 NEXT Q 2080 RETURN



2090 REM PRINT



2100 IMAGE ########.### 2110 FOR 1=1 TO K 2120 CALL CLEAR



STEP



2



2130 CALL HCHAR(1,3,61,28) 2140 DISPLAY AT(2,7):"MATRIX INVERSE:" 2150 CALL HCHAR(3,3,61,28) 2160 REM PRINT COLUMN HEADING 2170 ROW=8 :: COL=7 2180 FOR L=I TO 1+1



2190 IF LK THEN 2320



2250 DISPLAY AT(ROW,1):"R"&STR$(J) 2260 COL=4 2270 FOR L=I



TO



1+1



2280 IF L


*^



^



Program 6-2. Relative and Cumulative Frequencies 100 REM RELATIVE & CUMULATIVE FREQUENCIES 130 140 150 160 170 180 190 200 210 220 230 240 250



REM INITIALIZE GOSUB 220 REM ENTER DATA GOSUB 400 REM COMPUTE GOSUB 650 REM DISPLAY RESULTS GOSUB 910 END REM INITIALIZE CALL CLEAR REM MAX NUMBER OF CLASSES DATA 200



260 DIM F(200),RF(200),CF(200) 270



READ MAXN



280 290 300 310 320 330 340 350 360 370 380



DISPLAY AT(1,1):"THIS PROGRAM COMPUTES" DISPLAY AT(2,1):"RELATIVE AND CUMULATIVE" DISPLAY AT(3,1):"FREQUENCIES." DISPLAY AT(5,1):"A FREQUENCY IS THE NUMBER OF" DISPLAY AT(6,1):"TIMES THAT AN OBSERVATION" DISPLAY AT(7fl):"OCCURS." DISPLAY AT(9,1):"AND A RELATIVE FREQUENCY IS" DISPLAY AT(10,1):"PERCENTAGE OF TIMES THAT IT" DISPLAY AT(11,1):"OCCURS." DISPLAY AT(23,1):"HIT 'ENTER1 TO CONTINUE" ACCEPT AT(23,25):Z$



390



RETURN



400 REM ENTER DATA 410 CALL CLEAR



l



420 DISPLAY AT(1,1):"HOW MANY CLASSES DO YOU"



430 DISPLAY AT(2,1):"HAVE ?" 440 ACCEPT AT(2,8)BEEP VALIDATE(DIGIT,""):C$



"^ ]



450 IF C$="" THEN 440 ELSE N=VAL(C$)



«



460



IF N=0 THEN 440



470 IF NMAXN THEN DISPLAY AT(21,1):"ONLY";MAXN?"V ALUES



ARE ALLOWED."



680 IF N>MAXN THEN DISPLAY AT(23,1):"CHANGE LINES 600 & 610 FOR A" :: DISPLAY AT(24,1):"HIGHER L IMIT." 690



::



GOTO 640



RETURN



700 REM VALUES 710 CALL CLEAR



720 DISPLAY AT(1,1):"PLEASE ENTER YOUR DATA." 730 FOR



1=1 TO N



740 DISPLAY AT(5,1):"No.("yI;TAB(10);") = ?M 750 ACCEPT AT(5,16)VALIDATE(NUMERIC,""):S$ 760 IF S$="" THEN X(l)=0 ELSE X(l)=VAL(S$) 179



n Numerical)



I Analysis 770



NEXT



*H



I



780 RETURN



^



790 REM SORT 800 CALL CLEAR



—:



810 DISPLAY AT(12,1):"SORTING ..." 820 PEM ORDER



830 IF C$="A" THEN GOSUB 850 ELSE GOSUB 950 840 RETURN



850 REM LOW TO HIGH 860 FOR 1=1 870 FOR J=l



880 890 900 910



TO N TO N-l



IF X(J+1)>=X(J)THEN 920 H0LD=X(J) X(J)=X(J+1) X(J+l)=HOLD



920 NEXT J 930 NEXT I 940 RETURN



950 REM HIGH TO LOW TO N 970 FOR J=l TO N-l 960 FOR 1=1



980 IF X(J+1) 
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4A TI-99 Ressources 

This book is intended to help you operate your new TI-99/4A computer, get ...... you use a consultant, get one who is an independent without any connection to a ...
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