Intro duction to Scien tific, Symbolic an d Grap hical Computatio n

Scientific Computation:

gnumerical solution of scientific problem s

Sym bolic Computation:

gcomputation with implicit representations

Graphical Computation:

gvisualisation of problem s and solutions using computer graphics

The three together make up mathematical computation

Them es

How can we represent a lot by a little? How can we do a lot with a little?

Approach

g symbolic computation to prototype behaviour g computer graphics to visualise results g numerical methods for efficient/accurate implementations

1/31/31/31/3

4 5 6

-.8 -.4 0 .4 .8

-.8 -.4 0 .4 .8

0 4 8 12 16

7

-.8 -.4 0 .4 .8 theta

-.8 -.4 0 .4 .8 phi

-.8

-.4

0

.4

.8

8

-4
-3
-2
-1
 0
 1
 2
 3
 4

   -2 -1.5 -1 -0.5 0 0.5 1 1.5 2

                                                     x

                                         x*(x-2)*(x+2)

                             x*(x-2)*(x+2)*(x-1)*(x+1)

9

1 2 3 4 5 6 7

1

2

3

4 x(t) y(t) t=0

t=1

t=2 t=3

t=4

t=5 t=6

t=7

1 2 3 4

1

2

3

4 y x

11 12 13 14