
Exam 1 MCS 320 Jan Verschelde Friday 7 October 2005

NAME :

Open book, open notes, open computer, but closed mouth!
Write all answers on these sheets.

question 1 2 3 4 5 6 total

points

maximum 20 15 15 20 15 15 100

1. Consider the sequence restart; u := v; v := w; w := Pi;

(a) Draw three pictures, one after each assignment, to illustrate the links between
the variables.

(b) Give the Maple commands to verify the links between the variables.

(c) Complete the sequence restart; w := Pi; with the appropriate Maple com-
mand(s) to establish the same dependencies between the variables as the ones
established by the sequence above.
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2. Consider the number n = e
√
π.

(a) Give a numerical approximation of n with 6 decimal places.

(b) Give a rational approximation for n, accurate up to 6 decimal places.

/15

3. (a) Give the Maple commands to transform

(x + 1)(x+ 4) +
1

(x+ 1)(x+ 4)
into

x4 + 10x3 + 33x2 + 40x+ 17

x2 + 5x+ 4
.

(b) Give the Maple commands to transform

x4 + 10x3 + 33x2 + 40x+ 17

x2 + 5x + 4
into (x + 1)(x+ 4) +

1

(x+ 1)(x+ 4)
.

/15

2



4. Do q := (x*y - y)/(x - y); and consider the expression assigned to q.

(a) Give the Maple command(s) (not the output!) to display the internal represen-
tation of this expression.

(b) Draw the directed acyclic graph which represents this expression.

(c) Explain the outcome of subs(-1=a,q). Be complete in your explanation.
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5. Consider the polynomial p = x3 + 4x+ 9.

(a) Show that the p is irreducible over the rational numbers.

(b) Compute a numerical factorization of p.

(c) Compute a symbolic factorization of p.

(d) Show how to go from the symbolic to the numerical factorization.

/15

6. Consider r = 15z32−3z4+1

3z24+4z8−3
. What is the most efficient way to evaluate r?

Give all Maple commands and their output in your answer.
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