
THE DERIVE - NEWSLETTER #105 

ISSN 1990-7079 
 

T H E  B U L L E T I N  O F  T H E  
 

 
 

U S E R  G R O U P  
 
 
 
 
 
 
 
 C o n t e n t s: 
	
	
 
 1 Letter of the Editor 
 
 2 Editorial - Preview 
  
 3 DERIVE & CAS-TI User Forum 
  
  Hubert Langlotz, Wilfried Zappe 
 5 Inverse Binomial Distribution 
  
  Jean-Jacques Dahan 
 12 Investigating Stars in 2D and 3D with CAS and DGS 
  
  Michel Beaudin, Anouk Bergeron-Brlek, Louis-Xavier Proulx 
 34 Implicit Curves and Tangent Lines with TI-Nspire CAS CX 
  
 42 Bug or not a Bug? 
 

March 2017 
  
 
 

+ CAS-TI 



 
 
 DNL 105 
 

DERIVE & CAS-TI User Forum 
 
 DNL 105  
 

 
During our travel through Ecuador I received a mail with a – for me – unknown sender  
address: "kcozart": 

From kcozart: 19. 12. 2016 
Hello 
I would like to know if a function could be programmed with derive 6.1 for windows to to this. 

For example, the number 12345. Add the individual digits. Which would be 15 but do it for any num-
ber length. 

This will figure your zodiac sign. 
 
This was the whole mail – without any signature - together with an attached DERIVE file: 
 

 
 
I don't reprint the DERIVE code. You will find the file in MTH105.zip. 

I sent my (Ecuadorian) idea to solve his problem: 

 
From kcozart: Thu, 22 Dec 2016 

In the Derive News Letter years ago in volume 27 a lady published a formula for the Summing of 
Digits which was this. 

 

This can be shortened to this and will work the same. 

 

also the one below will multiply digits: 
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Dear DUG Members, 

Believe it or not, end of March I was proud to be ready with DNL#105. It was just to 
write my letter. We went for some days skiing. It was a wonderful day – sunshine, a 
marvellous slope – and then it happened: I had a bad accident resulting in a broken cla-
vicula and 10 broken ribs (right side). And this was the end of my intention to send the 
DNL in time. 

In the meantime, I had been some days in the hospital and since two days I am able to 
type with my right hand, too. So, let’s make an end with this DNL. 

H. Langlotz and W. Zappe were busy exploring the latest TI-NspireCAS version (v. 4.4) 
and present one of its new features: the inverse binomial distribution. Another im-
portant improvement is the much better implicit plotting. Michel Beaudin provided a 
respective article for us. I add a screen shot, the paper will be published in DNL#106. 
Here we find a presentation dealing with the “old” implicit plotting tool (TIME 2016). 

Then we have an extended paper presented by our very loyal friend and member Jean-
Jacques Dahan who is investigating 2D- and 3D-stars using CAS and Dynamic Geometry 
as well. JJ presented his stars at TIME 2016 in Mexico. 

We have a new member from Switzerland – yes, there still CASers (DERIVE and TI-
NspireCAS) who join the DUG – who sent some interesting questions. There is just 
space for treating one of them (Bug or not a Bug?). The next ones will follow. 

At the moment, we have winter days in Austria – snow, degrees below zero, … 

Hoping that you have better weather with best regards as ever 

 

 
Download all DNL-DERIVE- and TI-files from 

http://www.austromath.at/dug/ 
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The DERIVE-NEWSLETTER is the Bulletin of 
the DERIVE & CAS-TI User Group. It is pub-
lished at least four times a year with a content 
of 40 pages minimum. The goals of the DNL 
are to enable the exchange of experiences 
made with DERIVE, TI-CAS and other CAS as 
well to create a group to discuss the possibili-
ties of new methodical and didactical manners 
in teaching mathematics. 
 

Editor: Mag. Josef Böhm 
D´Lust 1, A-3042 Würmla, Austria 
Phone: ++43-(0)660 3136365 
e-mail: nojo.boehm@pgv.at 

Contributions: 
Please send all contributions to the Editor. 
Non-English speakers are encouraged to write 
their contributions in English to reinforce the 
international touch of the DNL. It must be said, 
though, that non-English articles will be warm-
ly welcomed nonetheless. Your contributions 
will be edited but not assessed. By submitting 
articles, the author gives his consent for re-
printing it in the DNL. The more contributions 
you will send, the more lively and richer in 
contents the DERIVE & CAS-TI Newsletter 
will be. 
 
Next issue:                                June 2017 
 
 

Preview:  Contributions waiting to be published 
 
 Some simulations of Random Experiments, J. Böhm, AUT, Lorenz Kopp, GER 

 Wonderful World of Pedal Curves, J. Böhm, AUT 

 Tools for 3D-Problems, P. Lüke-Rosendahl, GER 

 Simulating a Graphing Calculator in DERIVE, J. Böhm, AUT 

 Graphics World, Currency Change, P. Charland, CAN 

 Cubics, Quartics – Interesting features, T. Koller & J. Böhm, AUT 

 Logos of Companies as an Inspiration for Math Teaching 

 Exciting Surfaces in the FAZ / Pierre Charland´s Graphics Gallery 

 BooleanPlots.mth, P. Schofield, UK 

 Old traditional examples for a CAS – What´s new? J. Böhm, AUT 

 Mandelbrot and Newton with DERIVE, Roman Hašek, CZK 

 Tutorials for the NSpireCAS, G. Herweyers, BEL 

 Some Projects with Students, R. Schröder, GER 

 Dirac Algebra, Clifford Algebra, D. R. Lunsford, USA 

 A New Approach to Taylor Series, D. Oertel, GER 

 Henon & Co; Find your very own Strange Attractor, J. Böhm, AUT 

 Rational Hooks, J. Lechner, AUT 

 Statistics of Shuffling Cards, H. Ludwig, GER 

 Charge in a Magnetic Field, H. Ludwig, GER 

 Factoring Trinomials, D. McDougall, CAN 

 Selected Lectures from TIME 2016 
  
 and others 

Impressum:  
Medieninhaber: DERIVE User Group, A-3042 Würmla, D´Lust 1, AUSTRIA 
Richtung: Fachzeitschrift 
Herausgeber: Mag. Josef Böhm 
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"kocart" was right. The "lady" was Nurit Zehavi – best regards to Nurit. I must admit that her 
function is much more mathematically than my one. Maybe that in times of DNL#27 no string 
processing functions were available in DERIVE. 

Two more – very short mails – containing attachments came in: 

From kcozart: These two will figure the day you were born on. 

 

I could not resist bringing the result in a nicer form: 

 

The other will figure the day of Easter. 

 

Dear "kcozart", 

many thanks again for your interesting files. 
I don't know your email-address. Are you member of the DUG (DERIVE User Group)? 
If you are not then I'd like to invite you to join. 
It would be great to learn who you are and where you live? 
Best regards from Austria, 
Josef 
 
Then the secret was unveiled: 
 

From kcozart: Sun, 22 Jan 2017 
 

It was newsletter 17 where I was talking a man named Hadud about matrix redim. Mentioned Keith 
Williams that is me. 
 

Dear Keith, 

I am sorry that I didn't remember the name. 

It's long ago, DNL#17 appeared 1995 and at these times you had an extended communica-
tion via the Data Board. 

Are you still busy with DERIVE? 

What makes the difference between the "sum-function" from DNL#27 and the "new" one? 

I believe that at times of DNL#27 DERIVE didn't provide functions for working with strings. 
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It would be possible to adapt the function in such a way that even decimal numbers could be 
processed. I'd like to add the digits even if they are separated by a decimal point: s(1.2345) = 
s(12.345) = s(0.12345) = s(12345) = 15. 

Best regards 
Josef 

I will include your files in the next issue of our DNL (and remind our community on DNL#17!!!) 

From kcozart: Wed, 25 Jan 2017 
Every now and then I think of something and I will use Derive. 
And yeah that has been 22 years ago. I was 43 years old then and now will be turning 65. The years 
sure do fly by as a person get older. 

 

This is my (Josef’s) attempt to sum up the 
digits even for decimal numbers. 

 

Precision and Notation are important. Oth-
erwise you might lose digits for long num-
bers or you will get incorrect results, e.g. 

 
 

Problem for DERIVERs: Can you find out the reason for the result 16? (s1 from above) 

 

Problem with resources producing a large list of random numbers  
(TI-NspireCAS) 
 
… we have a problem with OS 4.4. 

The program attached (it is made by Josef Böhm) works fine till OS 4.3 You can plot more than 2000 

points. But in 4.4. you got a problem with resources already with 800 points??? 

Best regards 

Hubert 

This is also a question of calculation mode 
settings: 

In Auto Mode the random numbers will be 
stored as a decimal number which needs 
much less memory space than storing 
them as fractions. 

So check your settings (or you might add a 
program line: setmode(5,1)). Then Auto 
Mode will be set by the program. 
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Inverse Binomial Distribution 
Hubert Langlotz/ Wilfried Zappe 

 
Since TI-Nspire OS 4.4. are functions available which enable applications of the "inverse" 

binomial distribution. This can replace all methods like using nSolve and systematic trying. 

 
Example 1 
 
Let X a binomial distributed random variable with n = 75 and p = 0.3.  
Find the largest integer k with P(X ≤ k) ≤ 0.95. 
 
Solution methods until now are: 
 
1. Systematic trying 
 

 

Up to k = 28 the cumulative probability is 
below 0.95, hence P(X ≤ 28) < 0.95, but 
P(X ≤ 29) > 0.95. 

The DERIVE way: 

 

 

2. Applying nSolve 
 

 
There is no way to “NSOLVE” this equation 
with DERIVE – but there is another tricky 
way. Look at this (Josef): 

 

TI-nSolve gives for the cumulative distribution binomCdf always the first value k, with its prob-

ability above the given border. It is necessary to add an initial value for the variable k (here  
k = 1). One can see that – with respect to the problem given – the result must be reduced    
by 1. This problem arises often in hypotheses testing at finding the rejection region. 
 
3. Using a table 
 

 

It is very easy to find the requested 
boundary k = 28 
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But things are becoming more complicated inspecting the following problem which is a one 
tailed (right tailed) significance test: 

 

Example 2 

A producer of pharmaceuticals wants to test if his painkiller is better than all other products on 
the market, which help in 50% of usage. He organizes a test with 50 patients on a signifi-
cance level of 1%. What is the rejection region for the null hypothesis H0: p ≤ 0.5? 

Solution methods until now: 

1. Systematic trying 

 

The rejection region for H0
 is {34, ..., 50}. 

 

 

2. Applying nSolve 

    
 

Here it is obvious that one has to understand the nSolve-command and secondly one can see 

that this command does not work properly when using an inappropriate initial value. 
 
3. Using a table 
 

 

 

We can easily read off the left boundary of the interval but for finding the right boundary we 
have to sum up all single probabilities from the actual k-value to n. This is in our opinion com-
plicated and error prone.  
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Because of all these reasons we have recommended to our students applying systematic 
trying. (There are also graphic solution methods and methods using the sigma interval which 
will not be treated here.) 
 
 
What’s new in OS 4.4 

The catalogue offers two new functions for the so called „inverse“ binomial distribution.  

1. invBinom() 

Problem 1 from above can now be solved in the following way: 

 

 

 

OutputForm = 0 (result in scalar form) gives k’ = 29. This is the first value outside of the 

interval [0; 1; …; k]. Check with binomCdf confirms that the requested number k = 28. The 

interval we like to know is [0; 1; …; 28].  
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OutputForm = 1 (result in matrix form) gives the last value within the interval [0; 1; …; k] 
together with the first value outside. Additionally, the respective summed up probabilities are 

presented: P(X ≤ 28)  0.932 and P(X ≤ 29)  0.959.  

We can conclude that the solution is k = 28 immediately. 

 

   
 

 
 
We can “invent“ invbinom for DERIVE: 
 

 
 

Solution of Problem 2 from above using invBinom() 

 

Because this is a right tailed test, and 

because invBinom always returns the 

upper boundary g of interval [0, g] for a 
given probability we must work with the 
inverse probability of the significance lev-

el: invBinom(1-0.01,50,0.5,1). 

The check with binomCdf gives final certainty of the left boundary g = 34 of the rejection re-

gion. You see that there are a lot of considerations necessary to solve problems of this kind 

using invBinom() correctly. We recommend the approach applying systematic trying as a sen-

sible alternative. 

DERIVE: .



 
 
 DNL 105 
 

H. Langlotz & W. Zappe: Inverse Binomial Distribution  p 9 
 
2. invBinomN() 
 
Example 3 

Let X a binomial distributed random variable with p = 0.3 and probability P(X ≤ 28) ≤ 0.95. 

What is the sample size n? 
 

 

 

 
 

 
OutputForm = 0 (result in scalar form) gives n = 74. This is the value for n with its cumula-

tive probability the largest value less or equal the given value. The check with binomCdf 
shows that the cumulative probability for n + 1 is less than and for n – 1 is greater than 0.95. 

   

 

OutputForm = 1 (result in matrix form) returns the minimum value for n with its cumulative 

value greater than the given probability and the maximum value for n with P(X ≤ 28) ≤ 0.95 as 

well. In addition the values of the distribution function are presented:  

P(X73;0.3 ≤ 28)  0.952 and P(X74;0.3 ≤ 28)  0.943. The solution is n = 74. 
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See the equivalent DERIVE function: 
 

 
(The last argument n_ is the upper boundary of [0, …, n_] where to search the solution. The 
same for argument n_ in invbinom from above.) 
 
 

At least – at least – at least problems  (Mindestens-Mindestens-Mindestens-Aufgaben)  

The common way to tackle so called „at least-at least-at least problems“ ( we ask for at least 
one success) is solving an exponential equation or again systematic trying. 

 

Example 4 

How often must a die at least be rolled to get at least one 6 with a probability of at least 99%? 

This is the usual way: 

P(Xn;p  1) = 1 – P(Xn;p = 0), i.e.  
 
 

n
5

1- ³0.99
6
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Systematic trying gives the same result: 
 

 
 

Using the new command invBinomN we have to take care:  
 

 

 
The respective DERIVE command: 
 

 

 
We have to roll the die at least 26 times – or we have to roll at least 26 dice. 
 
 
 
Example 5 

How often must a die at least be rolled to get at least 100 times a 6 with a probability of at 
least 99%? 

 

The die must be thrown at least 693 times. 

 
 

In our opinion for both commands the output in matrix form (1 as fourth parameter) seems to 
be the more meaningful one because by comparing both cumulative probabilities it is easier 
to find out which one of both values gives the solution of the problem. Besides this we think 
that the approach by systematic trying is still a suitable alternative to the new commands. 
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 2.5.3. The formal proof for the square 
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3.3.	Experiments	starting	from	a	4‐gon	
3.3.1.	Case	of	the	curvilinear	square	
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Mail from Stefanie Hunziker, a Swiss Teacher: 

Bug or Not a Bug? 

Just another thing, what nobody would expect, another bug? 

Depending on the order of the unknowns Nspire delivers a result or not. This appears on all Nspires of 
my 31 students (all of them have version 4.4 installed on their handhelds).  

 
 
 
My (Josef’s) comment: 

First of all, welcome in the DUG 

This look strange on the first glance. The system is in fact a system of two unknowns, x and 
m or x and y and we can treat it as a such one, too. 

 
Working with two variables we have unique solutions in three cases and a strange one in the 
fourth case: Only n28=0 gives the correct solution. 
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Let’s see how good old Voyage 200 is performing: 
 

   
 

I undertook some further investigation supported by NspireCAS and found out that the way 
how the solution is presented does also depend on the restriction for x. 
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We see that the general solution (containing the parameter n…) is correct. Parameter value 0 
leads to the expected solutions. Other parameters give other solutions of the system with x 
beyond the given boundaries. 
Now I will turn to DERIVE, which does not provide a tool to solve the given system in one 
step. So, let’s work stepwise: 
 

 
Expression #7 leads to the first solution with x > π. Finally, we can find the solutions graph-
ically: 
 

 
The question still remains why TI-NspireCAS is providing two formats for the output of the 
solution? 
 
Wolfgang Pröpper: This seems to be a syntax problem: You have to (you ) should use a list of the 
unknowns between braces {  }. Then we will encounter no problems: 
 

 


