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The First 50

Instructions for Use
PRIVATE
These programs should be downloaded and un-zipped to a single directory.  Because there are so many of them they are grouped into categories, as shown in the table below.  Although there is room for all of them on a 39/40G there are too many to download the whole collection to a 38G so you will need to be selective.



PRIVATE
These files are programs not aplets. You must be in the Program Catalogue to download them. If you have no Connectivity Kit and cable then you can find the code for these programs here.



When you press RECV on the calculator these categories will be displayed on the file list as horizontal divider lines (see right). Assuming that you are downloading more than one program, you can then press CHK next to the ones you want. 
Tip: If you particularly want them to appear on the calculator in the same order as they appear in the display right then you need to CHK them in the reverse order. ie. CHK the last first and then in order backwards.


The divider lines are actually small (empty) programs and are only really there to provide names/labels. If you are downloading the entire collection to a 39/40G and would like to keep them, then you should CHK them too.  If you decide later that you don't want them, simply delete them as you would any program.



There are a wide variety of programs in this collection, some more useful than others, some very simple and some quite complex. Many of them are provided specially for students coming to an HP school from one using another brand. The other brands seem to rely heavily on small programs like these for things that are often more easily done (on a 38G) using an aplet, but my experience with students like these is that they sometimes don't want to know - they just want their programs "like I had before". So if you are an experienced 38G user and wonder why there is a program to find Tn, Sn and sum to infinity of a GP when you can do it far more easily by entering the formulae into the Solve aplet, that's why.


If you would like a short Word document which simply lists the programs with very short summaries and no screen snapshots then click on the link shown right. This file also contains information on the sizes of the programs if you are a 38G user and are trying to decide how many you can fit on the calculator.  A 38G normally has about 23Kb of free memory when you first turn it on but that reduces as you load equations and data into it. 
One of the programs in the ---- Misc ---- section is called "38G Memory" and will give you a visual display of the amount of memory remaining. This program must not be run on a 39/40G as it will crash the calculator and wipe all programs and data. The 39/40G version of this program is a dummy and is only there because I didn't want to call one collection the "First 50" and the other the "First 49" ;-)
index.zip




To download the zip file containing the collection click on the link shown right:
38G users 
38frst50.ZIP


 

39/40G users 
39frst50.ZIP




The table immediately below lists all the programs and also links to more detailed explanations in the document below.



PRIVATE
AP
GP
Numeric
Trigonometric

· Tn, Sn 

· Separate Tn 
· Tn, Sn,Sinf 

· Separate Tn  

· y=a*b^x (2pts) 
· Base 10<->Base N 

· Base N<->Base 10 

· HCF Finder 

· Num Sequence 

· Prime? 

· Prime Factors 

· Prime List 
· Cos Rule 

· DMS<->DD 

· Exact Values 

Complex
Linear
Probability
 

· Complex->rcis 

· Nth roots of z 
· Simult ax+by=c 

· Simult y=mx+c 

· y=mx+c (2pts) 

· y=mx+c (m&1pt) 

· Perp. bisector 
· Bernoulli 

· Hands of Cards 

· Long Run Prob 

· Random Numbers 

· Avg Run Length 

· Spinner 
 

Cubic
Matrices
Quadratic
 

· Cubic eqn: 4pts 
· Find Transmat 

· Make Transmat 

· Show Transform 

· Simult 3x3 

· Matrix^N 
· Quad Eqn:3 pts 

· Factorise 

· Turning pt etc 
 

Finance
Miscellaneous
Statistics
 

· Compound Int 

· Int Comparison 

· Loan Table 

· Simple Interst 
· Bisection 

· Day of Week 

· Log a base b 

· N-R Table 

· Pythagoras 

· Rule Finder 

· 38G Memory  
        (38G only)
· Overlay Normal 

· Residuals 
 

 
 
 
 



AP: Tn,Sn 
  

PRIVATE
When you run the program the highlight will initially be on the ‘Define Seq.’ option, since that is the first thing that must be done. You then have a choice of supplying either a and d or the first two terms of an AP.






You can then use the menu to find the nth term or the sum to n terms.







The third option is to give a ‘List of terms’. This will create a matrix with columns containing Tn and Sn. The matrix will be deleted after being displayed to save memory. Matrix M0 will be overwritten by this. For large values of n, this can take a minute or so to complete. Memory may also be a problem for large values of n if you have a number of other programs or notes on the calculator.













AP: Separate Tn 
  

PRIVATE
Given two separated terms (ie T7=6 and T15=30) this will find the values of a and d defining the AP.
<div align=right>
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Complex - rcis 
  

PRIVATE
Given a complex number (x,y) stored in Z1..Z5, this will display it in rcis form. The angle is given in whatever form is current in HOME (degrees/radians/grads).
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Nth roots of z 
  

PRIVATE
Given a complex number in the form (x,y), this will find the nth roots of a complex number, storing them in M9 as a complex vector, and displaying them as (x,y) form and in rcis form.







The individual roots can be retrieved in the HOME view using M0(1), M0(2) etc.








Cubic eq:4 pts 
  

PRIVATE
This program will find the equation of a cubic, given 4 points in the form (x,y).






Compound Int 

This program uses the compound interest formula 
 which gives the amount in an account for a principal of P, invested for t years at an interest rate of r (decimal) p.a. and calculated n times per year.  It will find any of the values in the formula, given the values of all the others. 



Int Comparison 
  

PRIVATE
This program will produce a table comparing the growth of an investment for a given annual interest rate under compound and simple interest. 
Interest rate is entered as a decimal (eg. 25% should be entered as 0.25)





When the program terminates you can press NUM to see the table or PLOT to see a graph. The axes are automatically set up by the program. 
Note: Sequences U1 and U2 in the Sequence aplet are overwritten by this program and the Sequence aplet becomes the active one.







Loan Table 
  

PRIVATE
This program will calculate the length of a loan, displaying the result in the NUM view and automatically setting up the PLOT view to show the result. Payments can be made annually, quarterly or monthly.







eg. I borrow $10,000 at 7.5% p.a. interest, compounded quarterly and repay it at a rate of $200 per quarter, beginning on Jan 1, 1990.







As can be seen in the NUM view right, the equations are set up to go to zero at the completion of the loan, rather than continuing into negative numbers. 

The time is shown in column U1, with 1990.03 corresponding (for example) to the 3rd quarter of 1990.  In the case of this loan, it is repaid during the 2nd quarter of 2027.  The exact length is also given, in this case as 37 years and 3 months. It should be noted that the final payment will be very slightly incorrect due to the fact that interest is calculated for the entire quarter instead of being done 'pro-rata' as the bank would. 

Note: Sequences U1 and U2 in the Sequence aplet are overwritten by this program and the Sequence aplet becomes the active one.








Simple Intrst 
  

PRIVATE
This program will use the I=PRT formula for simple interest to find the principle, the amount of interest paid, the interest rate, the time, the total paid, or the weekly, monthly or quaterly repayment amount. The user must supply all values except the one being solved for.







GP:Tn, Sn, Sinf 
  

PRIVATE
When you run the program the highlight will initially be on the ‘Define Seq.’ option, since that is the first thing that must be done. 





You then have a choice of supplying either a and r or the first two terms of an GP.







You can then use the menu to find the nth term, the sum to n terms or the sum to infinity (if it exists).







The third option is to give a ‘List of terms’. This will create a matrix with columns containing Tn and Sn. The matrix will be deleted after being displayed to save memory. Matrix M0 will be overwritten by this. For large values of n, this can take a minute or so to complete. 












GP: Separate Tn 
  

PRIVATE
Given two separated terms (ie T6=8192000 and T12=2147483.648) this will find the values of a and r defining the GP.
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y=a*b^x (2 pts) 
  

PRIVATE
Given two points in (x,y) form, this program will find the equation of the GP in the form y=a*bx. 

The rate of increase is also given as a percentage for use in financial or population growth problems.
<div align=right>
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Simult ax+by=c 
  

PRIVATE
Given the coefficients a, b and c of two linear equations, both in the form ax+by=c, this program will give the point of intersection.
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Simult y=mx+c 
  

PRIVATE
Given the coefficients m and c of two linear equations, both in the form y=mx+c, this program will give the point of intersection.
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y=mx+c (2pts) 
  

PRIVATE
Given two points in the form (x,y), this program will give the equation of the line passing through them.
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y=mx+c (m&1pt) 
  

PRIVATE
Given one point in the form (x,y) and a gradient m, this program will give the equation of the line with that gradient passing through the point.
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Perp. bisector 
  

PRIVATE
Given two points in the form (x,y), this program will give the mid-point between them and the equation of the perpendicular bisector.
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Find TransMat 
  

PRIVATE
Given two points and their images under a geometric transformation, this program will give the 2x2 matrix which will perform the transformation.







All four points must be in the form (x,y).






For example, if (1,1) maps to (-1,1) and (0,1) maps to itself, then the matrix will be...






Make TransMat 
  

PRIVATE
This program will give the 2x2 matrix which will perform, in a single pass, a series of specified geometric transformations.  

eg.  Suppose you want a matrix which will perform (in that order)...





... a reflection in the x axis,...






 a rotation by -90o,...







... a shear of 0.5 parallel to the x axis,...






... and a dilation factor 2.






The matrix will be...






Show Transform 
  

PRIVATE
This program will show graphically the result of a 2x2 matrix as a geometrical transformation. 




You can use either the default shape (the right triangle shown below) or define your own (see right).











You need to supply the 2x2 matrix for the transformation, pressing the OK button when finished.












Simult 3x3 
  

PRIVATE
This program solves 3x3 systems of simultaneous linear equations using a matrix.  The RREF function is used for this. (4,2,-3) 
For example: 
    x+y=6 
   2x-z=11 
   3y+z=3







If there is no solution or infinite solutions to the system then the program reports this.  For example, changing the third equation to 2y+z=3 results in the "Infinite solutions" message shown right, since it then becomes a linear combination of the first two equations.








Matrix^N 
  

PRIVATE
This program will raise any of matrices M1...M5 to any given integer power, storing the result in any of M1...M5.  The example right shows a 3x3 matrix in M1 being raised to the power 3 and stored into M2
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<div align=right>
</div>


Bisection 
  

PRIVATE
Although bisection is no longer used as a method of finding roots of equations since graphical calculators became available, it is still often taught in schools. This aplet may help you to understand the process.









The program assumes the equation is in F1(X) of the Function aplet.  Given initial upper and lower bounds within which a root lies, and the degree of accuracy desired for the solution (number of decimal places), this program will visually show the progressive narrowing of the bounds in search of a solution.








Note: This is one instance in which the program is different for a 38G user than for a 39/40G user, due to some extra programming commands which are available in the new machine. The display shown right is for a 39/40G and the 38G display is less graphical.



Day of Week 
  

PRIVATE
Given a date (day, month, year), this program will tell you the day of the week. The result is given as a number.







It should be noted that there were a number of serious calendar reforms during the past centuries which will make the results inaccurate in the case of finding (for example) a date in the 17th century.







Log a base b 
  

PRIVATE
If you are not comfortable with the change of base law in logarithms, this program will give you the log of any number to any base.














N-R Table 
  

PRIVATE
This program assumes that the function has been placed into F1(X) of the Function aplet and then uses the Newton-Raphson iterative method of xn+1=xn - f(xn)/f '(xn) to find the required root to the degree of accuracy specified, showing all working in the process.
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Pythagoras 
  

PRIVATE
Uses Pythaoras' rule to find the length of the hypotenuse or one of the other two sides in a right triangle.














Rule Finder 
  

PRIVATE
This program searches for a rule connecting columns C1 and C2 of the Statistics aplet. 
Note: In this case (as shown right), the data in column C2 has been manufactured in the HOME view for each of the two examples below.






The program checks for a linear rule of the form y=mx+c, a quadratic rule of the form y=ax2+bx+c, an exponential rule of the form y=a*bx or a power rule of the form y=axn.







Due to the fact that the values in C2 may be rounded off (particularly in the case of an exponential rule) there is a certain amount of built-in slack that will allow the program to suggest a rule even if the numbers in C2 don't match the rule exactly. In this case it will mention at the end of the program that it has done this. 






Note:  The program uses the powers of the Statistics aplet to perform its search for a rule and the user may find that settings will be disturbed in this aplet by the program.

38G Memory 
  

PRIVATE
This program will display the amount of remaining memory on a 38G.  This is not required for a 39/40G since you can just press the MEMORY button to perform the same function in greater detail. 
Note: This program must NOT be run on a 39/40G. It will reset the calculator, causing all programs and data to be lost (but will not otherwise damage it). The version in the 39/40G collection is just a dummy that prints a message to that effect.





Base 10->Base N 
  

PRIVATE
This program converts numbers in base 10 to any other base.  The results are displayed and also stored in list variable L0.





Note: Because of limitations on what can be displayed, digits for bases larger than 10 are not displayed using letters as is the custom normally. For example, the hexadecimal result 8A9C would be displayed as {8,10,9,13}. It is up to the user to convert to letters.






 Base N->Base 10 
  

PRIVATE
This program converts numbers in any other base to base 10.  The number in the other base must be stored in list variable L0 prior to running the program.





Note: Because of limitations on what can be displayed, digits for bases larger than 10 are not entered using letters as is the custom normally. For example, the hexadecimal result 8A9C would need to be entered into L0 as {8,10,9,13}.






HCF Finder 
  

PRIVATE
This program finds the highest common factor of two numbers.
<div align=right>
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Num Sequences 
  

PRIVATE
This program creates a list containing the most commonly used sequences in mathematics classrooms: the squares, triangular numbers, Fibonacci numbers and the primes. The list can be of any length wanted but memory may become a problem for very long choices and the time increases fairly drastically beyond 100.
<div align=right>
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Note: The primes are represented by placing a 1 (prime) or a 0 (non-prime) next to the number. 
Matrix M0 is used as temporary storage for the list, and is deleted once finished.






Prime? 
  

PRIVATE
This program checks to see if a number is prime.  If not then the first factor found is displayed.
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Prime factors 
  

PRIVATE
This program finds the list of prime factors of a number, listing them in ascending order.



<div align=right>
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Note: The program works by checking through a list of known primes built into the program itself. The list only extends up to 500 so if the number has a prime factor larger than that then it won't be able to find it (and will report this). 

This does NOT mean that you can't factor numbers larger than 500; it only matters if they have a FACTOR that is larger than 500. 
You can add to the built-in list of known primes if you want to by editing the code.









Prime List 
  

PRIVATE
This program creates a list of prime numbers, storing them into list variable L0. It is a fairly time consuming process so you need to be patient. To see the list you need to change into the List Catalogue and EDIT list L0.










Bernoulli 

PRIVATE
This program is designed for use when students are investigating the concept of Bernoulli Trials in probability. The user nominates how many trials to perform, what the probability of success is and the program reports how many successes were found. The results can be stored into L0 if desired. 





If a graphical representation is needed then the user can go to the HOME view and STOre L0 into one of the Statistics aplet columns. The default choice is to discard the results, which will empty L0.







Hands of Cards 

PRIVATE
For experimental probability problems involving cards, this program will create and record any number of 'hands' of cards of any specified size.  For example, if 10 poker hands were needed then the results are shown right.





The results are stored in M0 and, because matrices can't handle text, it is not possible to display "King of Hearts" in the results. A code is used instead, where the hundreds digit indicates the suit (100=Clubs, 200=Diamonds, 300=Hearts & 400=Spades) and the tens & units digits indicate the card value. 
For example, an entry of 304 would be a 4 of Hearts, while 212 would be a Queen of Diamonds. 

Note: The results are stored in matrix M0, which is not deleted at the end of the program. To save memory it is worth deleting it when it is no longer needed.






Long Run Prob 
  

PRIVATE
Students generally accept as being reasonable that the more experiments you perform, the more closely the experimental probability approaches the theoretical probability.  This program is designed to show this visually.  The user nominates a probability and a number of trials and the program then displays the values of the experimental probability as it changes with the number of trials. Visually it becomes quite clear that the values are converging and also, more importantly, that the values are wildly different for small numbers of trials.





The dotted line on the graph shows the theoretical probability value and the experimental probability is displayed at the top of the screen as it changes.







Random Numbers 
  

PRIVATE
This program generates set of random numbers, either integers or decimals.  The results are stored into either a list (L1...L5) or a column of the Statistics aplet (C1...C5).
















Avg Run Length 
  

PRIVATE
The concept of average run length is often useful in attempting to detect forgery of results. For example, if a student were given the task of tossing a coin 200 times for homework and decided to fake the results, they will often produce a fake which is 'too random'.  Although people understand intellectually that it is possible to have runs of heads or tails, they usually don't take this into account in their forgery. Investigating the average run length will often show a value which is lower than the expected value of 0.5/[p(1-p)]. 

For example, suppose the student submitted 30 tosses of:  
            T H T H H T H T H H T H H T H T H T T T H T H T T H H T H T 
The probability of an H according to this run is 0.5 exactly as expected, but what of the run length? 
Breaking this into 'runs' gives: T,H,T,HH,T,H,T,HH,T,HH,T,H,T,H,TTT,H,T,H,T,T,HH,T,H,T 
This gives runs of: 1,1,1,2,1,1,1,2,1,2,1,1,1,1,3,1,1,1,1,1,2,1,1,1 giving an average run length of  30/24 or 1.25.  

The expected value is 0.5/[0.5*(1-0.5)] or 2. From this one might suspect that the sample was faked, although the sample size is clearly too small to be sure.




An interesting class investigation can be performed by having each student perform an experiment like tossing a coin 200 times and privately giving instructions to some students to fake their results, without mentioning the concept of run length.  Once all the results are in, the class can be told that some students faked their results (but not who or how many) and seeing if they can use run length to identify who they were.







This program allows the student to investigate average run length by having the computer 'toss the coins' (for any given probability of sucess & number of trials) and give the average run length it finds.  The program reports its ongoing results as the trials progress as well as the final totals.  Change to the NUM view to see the actual run lengths recorded. 
If this experiment is recorded repeatedly and the results are stored in columns C2 and C3 (C1 is used by the program) as ordered pairs of (prob, av.run length) then they can be graphed as bivariate data with a view to investigating and finding the rule of 0.5/[p(1-p)].

Note: Column C1 of the Statistics aplet is overwritten by this program and some settings of the aplet may be changed.









Spinner 
  

PRIVATE
This program simulates a 'spinner' and allows the student to collect experimental results.





The spinner can have any number of segments and these segments can be either equally spaced or their sizes can be specified in degrees.






To spin, press any key.  When you press ENTER the program will terminate.
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Quad Eqn:3 pts 
  

PRIVATE
This program finds the equation of a quadratic (in the form y=ax2+bx+c) from three points.  The three points must be given in the form (x,y) including the brackets.







Additional information is given with the equation:







Factorise 
  

PRIVATE
This program will factorise a quadratic which is in the form ax2+bx+c. 

For example: factorise 2x2+3x-6






The coefficients A, B and C must be entered one by one:









Changing the C coefficient to -8 gives:







Changing the C coefficient to +10 gives:







Turning pt etc 
  

PRIVATE
Given a quadratic in the form ax2+bx+c, this program will give the turning point and the x and y intercepts.













Overlay Normal 
  

PRIVATE
It is often very helpful to be able to overlay a normal curve with the same mean and standard deviation over the top of an existing histogram.







As the instructions say, there are certain things that MUST be done before running the program. 

· The data must be graphed in the PLOT view. 

· The image must be captured for use by pressing ON+PLOT 
This means hold down the ON button and, while still holding it down, press PLOT. 

· In the NUM view, press STATS so that the values of the mean and standard deviation can be calculated. If this is done then the program will automatically import them when it is run. 









The image of the PLOT view is then redisplayed and the equivalent normal curve is superimposed and displayed until any key is pressed.







Residuals 
  

PRIVATE
This is something that is easily done in the HOME view but if you're lazy, this will do it for you.





The program will only run successfully if the data has been graphed in the PLOT view first and the FIT line graphed (press MENU & FIT).







Cos Rule 
  

PRIVATE
This program uses the Cos Rule to find either the third side given two sides and the included angle, or the angle given three sides. 
The program will notify the user what angle setting is current when it is first run.
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DMS<-->DD 
  

PRIVATE
This program will convert an angle in DMS (degrees, minutes & seconds) form to a decimal degree, or vice versa.
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Exact Values 
  

PRIVATE
For those who are unable to remember the exact values of trig angles, this program will display them.






  

