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In this article we deal with the definition of data struc-
ture polygon. This data structure is used in many applications,
such as interactive work at modeling curves, surfaces, in prob-
lems of discrete mathematics, in the theory of lattices, in the
theory of graphs and ordered sets.

In the first part the axiomatic definition of this struc-
ture will be given and in the second part we will outline the
way of implementation in computer graphics. During the last ten
years the development of programming aids showed qualitative
change. The centre of attention moved from the development of
isolated programming implements (compilers, linkers,...) to the
development of integrated programming systems and so called
programming environment. This change of approach needed new
methods in specifications of programs. One of the basic method

is the method of algebraic specifications. This method will be
used at design of type polygon, which should be applicable in
various integrated programming aids.
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The description of type polygon will be made by algebraic
specification.

Data-type Polygon
Operations

NIL : Polygon

add-vertice : V x polygon — polygon
del-vertice : V x polygon — polygon

empty-polygon : polygon — boolean
active-vertice : V x polygon — polygon
not-active-vertice : V x polygon — polygon
make-edge : V x polygon — polygon

v

del-edge : x polygon — polygon

Axioms

empty-polygon(NIL) = true
empty-polygon(add-vertice(V,P)) = false
add-vertice(V,(del-vertice(V,P))) = P
active-vertice(V,(not-active-vertice(V,P))) = P
make-edge(V, (del-edge(V,P))) = P

Data-type Polygon

Basic characteristic of individual operations

NIL

Standard notion of empty polygon.

add-vertice _

Adds a new point to polygon.

del-vertice

Deletes the point in polygon and edges containing this point.
empty-polygon

Function, which has a walue true if polygon is empty.
active-vertice : ’

Sets flag of activity of the given point.
not-active-vertice :

Deletes flag of activity of the given point.

make-edge

Inserts to polygon edges connecting the given point with
active points.
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del-edge _
Deletes edges connecting the given point with active points.

We verified the application of data type polygon on in-
teractive system of creation control polygon for Bezier s
method of modeling plane curves. Except procedures of data
representation of polygon which were described in preceding
part, the system contains graphics procedures working with the
given type on monitor. These procedures must fulfil the de-
mand of interactive work with polygon. It means not only the
ability to display the given polygon but also to have possi-
bility to flexiblely change the position of arbitrary point
and so the shape of arbitrary part of polygon. The whole sys-
tem of displaing and changing of shape polygon is directed by
a mouse and works in three modes:

1) The mode of creating polygon.
2) The mode of changing shape polygon.
3) The mode of setting of supporting points polygon.

Ad 1) By moving the mouse cursor on monitor it is pos-
sible to create the basic shape of polygon when pressing the
mouse button the edge of actual setting cursor to last active

vertex of polygon is displayed.

Ad 2) We set the mouse cursor to the vertex of polygon,
the position of which we want to change and we "catch" it by
pressing the mouse button. Moving mouse we change the setting
of polygon edges which go through the given vertex. Releasing
the button we set out the new setting of vertex and correspond-

ing edges.

Ad 3) From the definition of Bezier s method it is evi-
dent, that n vertices of control polygon determine the curve
of grade n-1 and by change of setting of the only vertex the
whole shape of creating curve is changed. Just for the ability
of local changes of curve we established the so-called support-
ing points which can be set out by mouse to selected vertices
of the given polygon. These point will divide the whole po-
lygon into individual parts, whe each isapproximated by Be-
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zier 's method separately and created curves go through the
given supporting points.

Graphic procedures can be divided into three groups:

1) Attribute setting procedures:
procedure set-vertice-type (Vtype, Vwidth, Vcolor : word)
Sets type, width and color of vertices of control polygon.

procedure set-edge-type (Etype, Ewidth, Ecolor : word)
Sets type, width and color of edges of control polygon.

procedure set-mouse-type (Mtype : word)
Sets type the mouse cursor.

For creating polygon we choose cross type cursor, for the
change of the shape .polygon and setting supporting points we
choose a ring.

2) Drawing procedures

procedure draw-vertex (X,Y : integer)
Displais vertex of the given type, when X,Y are coordinates
vertex on monitor.

procedure draw-edge (X,Y : integer)

Displais edge of the given type, when X,Y are coordinates of
terminal point of edge, which comes from active vertex of
polygon.

3) Procedures working with placement of mouse cursor
procedure set-mouse-XY (X,Y : integer)

Sets mouse cursor to the given place on monitor,
(X,Y ... coordinate mouse cursor).

procedure get-mouse-button XY (var X,Y,B : integer)
Determines the setting of mouse cursor on monitor and
pressing or releasing of any mouse button,

(X,Y ... coordinate mouse cursor, B ... status mouse button).
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SOUHRN

DATOVY TYP POLYGO!U

JOSEF DRDLA, VACLAV SNASEL

Nadim hlavnim cilem byl popis typu polygon. V €ldnku Jje
tento typ popsédn pomoci algebraické specifikace a ddle je zde
popsdna geometrickd realizace.
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PEGOME

LATOBHt THN IOJMIOH

A. APLJA, B. CHAIEJ]

Heme#t raaBHO#t neapk OHNO LeTh ONKUCEHME THUME MOJHUIOH.
B crarnpe paccMmaTpuBeerTcs eareSpauveckes cnenuduxanus u
reoMeTpuyeckas peesUseNUs THNE NOJAMI'OH.
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