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complex analysis.

| started to use Derive in 1991 and |
continue to use it today.
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were finally unified.

http://www.seq.etsmtl.ca/ti/home.html
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semester long.

We don’t have to block internet access,
\Voyage 200 remains a “calculator”.
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curriculum, we should revisit it with the CAS
(example 1: V200, Nspire CAS).

With a CAS, you can (sometimes) solve the
same problem, using 2 different approaches
(examples 2 and 3: V200, Derive).
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Ideas and Themes of the Presentation

 Theme B: CAS are powerful but the teacher
remains important.

If the CAS you are using does not have some
built-in function, (sometimes) you can
overcome this by using an appropriate
approach (examples 4 and 5: Derive, V200).

Ideas and Themes of the Presentation

 Theme C: When computer algebra and theory
become partners.

Some Yyears ago, it was not easy to keep
students’ interest for concepts in analysis or
linear algebra. To much theory, not enough
practice, no graphs (examples 6 and 7: Nspire
CAS, Derive).




Comment about the
examples to come

These selected examples are coming from my
daily teaching/exchanges with colleagues at
ETS and David Jeffrey from UWO.

This means that the level of mathematics
Involved is the one at university level, for
engineering studies. But, one can easily apply
It to any level of teaching.

Comment about the
examples to come

Some examples will be (now have been)
performed live: if someone would like to
obtain a file showing the detalils, please email
michel.beaudin@etsmtl.ca.




Theme A
We can teach with CAS

« Example 1 At ETS, some colleagues don’t
teach partial fractions anymore. Some never
say a word about integrals of trig expressions.

Why? You can do so much with a CAS.
Consider these expressions
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(2x-11D)y"—y'—3xy =0, y(0) =10, y'(0) =4.

Then, we will use it to estimate y(3).

Cn
11n(n-1)

Then ¢, =-2/11, ¢,=-167/363, c, =—651/5324,...




Here 1s how,
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2x—11
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So the value y(3) = 2.04 is correct!
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f(t+27) = f(t).
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0

This is because the inverse Laplace transform
of ]7/(32 +2s+1) iste”,
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Theme B
My CAS can’t do this... What can | do?

« Example 4 There is no “LambertW?” function
Implemented into Derive. And no built-in
Dirac Delta “function”. How can you deal
with this?

Let us show that these absent functions can be
turned into a better understanding of some
mathematical concepts.

Let’s find all real solutions and one complex
solution for the equation

2=x".

Note: some systems (Maple for example) can
solve this equation because they have defined
a special function (Lambert W) which is the

Inverse function of f (x) = x exp(x).




” 1/ CHI(z, t, 7+ &) in Derive.

t1/e
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erive is using the method of variation o
parameters, which involves the computation of
Integrals ... And Derive has no problem to
Integrate piecewise functions!
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The F5 Math menu shows the item
“Intersection” in Function graphic mode only...
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Let’s see this, using Voyaye 200 .
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Theme C

f2- 1. Actions
s 20 Number

@ 5! Probability
3 6! Statistics
=2 7 hAatrie &

Derivative

Derivative at a Point. ..

: Integral
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: Dominant Term

GO = T e

vlor Polynomial

: Generalized Series

: Remainder of Polynomial

: Quotient of Polynomial

: Greatest Common Divisor
: Coefficients of Polynomial
: Degree of Folynomial
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Juation Solbver
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with vertices +3+ 3i,

and f(2)=

cos(z) +sinh(z)

(2

_1)3
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N=—00

then the coefficient c_, Is called the residue of f at z,,.

e—7et

Nspire CAS will show that B, + B, =

_ -1
so. 1 =| £ |2, ~0.056i
16

16




39

2, centered at O.

Now take a look at the power of Nspire CAS!
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when viewed from the positive x-axis toward
the origin.

Can we see an example?

Conclusion

Some (personal) answers.




etirement can wait.

— | can revisit some mathematical results.

— When I have to prepare new material, CAS
explorations are helping me.
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results because more time MUST be spent on
learning how to use the CAS.
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And don’t forget this (adapted from the Derive
user manual).

approaches to problems ... Something you
probably would never consider if you had to
do the calculations by hand”.




But | have to tell you something: why do |
like so much to attend TIME conferences?

Or why Computer Algebra is so powerful
according to me?

It gives me the chance to meet nice people (or,
at least, think of them).
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| have the opportunity to travel very far and
have beer with friends:




| can see (almost yearly) very SERIOUS
colleagues:
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