MCS 320 Introduction to Symbolic Computation Spring 2009

Review of the first 14 lectures

On the exam you will be able to use Maple to verify your commands. No lecture notes or any other sources
will be allowed. The questions below should help you preparing for the exam. Also review the homework
assignments and quizzes.

1. Explain, give definition or difference between, illustrate...

This type of questions tests your understanding of Maple and symbolic computation in general.
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What is the difference between the commands subs and algsubs. Illustrate giving two examples, one
where subs has to be used instead of algsubs and another one where algsubs has to be used instead
of subs.

Explain the difference between left quotes and right quotes and give two good examples of their usage.
Give three different examples of occasions where we wish to prevent evaluation.

Give two good uses of the alias command.

What is a protected variable? Give an example.

Explain the difference and similarity between the commands evala and evalc.

What is an environment variable? Give an example of an environment variable.

Explain why Maple does not automatically normalize? Give an example to illustrate your arguments.

What is the best way to evaluate a dense polynomial? How many arithmetical operations are needed
to evaluate a dense polynomial of degree d.

Give an example when evalhf is useful.

2. Give Maple command(s) to...

The list of questions below tests your operational understanding of Maple.

1.
2.
3.

Compute +/e with 17 significant decimal places.
Give the Maple commands to display the implementation of the command assign as a Maple procedure.
Consider the polynomial p = 223 + 4z + 3.

(a) Show that p is irreducible over Zs = {0, 1,2, 3, 4}.

(b) Declare « as a formal root of p and compute (a + 1)7 over Zs ().

(c) With o, we can write p as p = (z — a)q. Find the coefficients of ¢ in Zs(«).
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4. Consider the sequence restart; a := b; b := c; ¢ := 5;

(a) Draw the dependencies between the variables.
(b) Give the Maple commands to verify the dependencies between the variables.

(¢) Suppose we started the sequence with restart; ¢ := 5;

What are the commands introducing the same dependencies between the variables a, b, and c, as
established by the first sequence above?

5. Consider p = 2'6 — 32* + 9 and

(a) Give the Maple command(s) to compute the number of operations it takes to evaluate p.

(b) Convert p into Horner form and let Maple compute the number of operations it takes to evaluate
the Horner form.

(c) What is the best way to evaluate p? How can you let Maple show this way of evaluating p?

6. Explain the difference between symbolic and numerical factorization of a univariate polynomial into a
product of linear factors.

Illustrate this difference on the polynomial z3 + 2z — 1.

Give the Maple commands you used to get the factorizations.

7. Give the Maple commands to transform
(x+ (2 +1D))(y— (22 +1)) into azy—z(z2+1)+ (22 + 1y — (2% +1)%
8. Give the Maple command (just ONE command!) to build the expression

c[0]*x[0,0]*x[1,0]*x[2,0] + c[1]1*x[0,1]1*x[1,1]*x[2,1] + ...
.+ c[17]1*x[0,17]*x[1,17]*x[2,17]

17 2
where the ... is the shorthand for all intermediate terms in Z cj H T -
j=0 =0

Typing the expression as literally as above is not an acceptable answer.

3. Draw directed acyclic graph of internal representation

Since polynomials and rational expressions are so important in symbolic computation, their internal repre-
sentation is worthwhile studying.

1. Consider the expression y — 1/x.

(a) Draw the directed acyclic graph of the internal representation of the expression.

(b) Explain why subs(-1 = Pi, y - 1/x) turns out y + 2™ .
2. Consider the expression —1/sin(1/x).

(a) Draw the directed acyclic graph of the internal representation of the expression.

(b) Explain why subs(-1 = e, -1/sin(1/x)) turns out sin (z¢)“e.
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