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RESUMAT. Modelarea corpurilor folosind limbajele formale. Definirea
unui corp tridimensional se poate realiza de multe ori mai natural ,
gi mai eficient utilizind comenzi de deplasare a "cursorului® (virf
de creion imaginar) in diverse directii. In acest fel se pot defini
muchiile sau chiar suprafetele unui corp, prin "plimbarea"”
cursorului pe direc{i paralele cu axele de coordonate. Pentru
aceasta am definit un limbaj de comandi gi o serie de transformiri
elementare : translatie, rotatie, ecalare, simetrie gi proiectie
pentru reprezentarea corpurilor descrise.

Solid corps modelling (tridimensional graphic objects) through
front specification can be realised cox'rering (describing) the edges
("wire-frame" method). This cover may be realised by moving
commands of the cursor on a tridimensional frame this way: up,
down, right, left, front, back. These moving commands compound the
alphabet needed in the object outline description, which we want to
model :

=4{u,d, r, 1, £, b}

w € £' is called command word of the cursor.

We will use for object definition an infinite frame of points
obtained through intersection of the parallel plans with x0Oy, x0z
and yOz at distance equal to 1. Two points P(x,y,z) and
P'(x',y',z') are "neighbours" if we have the following relation :

|x=x'|+|y-y'|+|z-2"'| =1 (*)

This relation can be generalized :

X + dx

x!

y' y + dy
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z' =z + dz

where dx, dy, dz € {-1,0,1}, |dx|+|dy|+|dz| > 0, which need an
extension of the alphabet I by definition of other commands,
obtained through composition of the existing commands.

We will use definition (*) to simplify grammars.

One command word w € T* is, in fact, a succession of commands
to the cursor and defines a "walk on the frame".

For a point P(x,y,z) we define its succesors on the six
directions this way :

-up i SUC((x,¥,z),u) = (X,y,2+1)

- down : SUC((x,y,2z),d) := (x,y,z-1)

- left

suUC((x,y,z),1) := (x,y-1,8)
- right : 8UC((x,y,2),r) := (x,y+1,z)
- front : SUC((x,y,z),f) := (x+1,y,%)

- back

..

SUC((x,y,2),b) = (x-1,y,%8)

The design specified in this way by a command word w € " is
defined as follows :

suc : 23 x " --> 23

8UC((x,y,2),€) = (x,y,2)

and

SUC((x,y,2),aw) = SUC(SUC(x,y,z),a),w)

We notice that the cursor movements are executed from left to
right. The cursor movement may be defined initializing the cursor
in Py(x5,Y9,29) and then moving through a command word

w e T : MOV(W) = SUC((xq,¥g/2g) W) -
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A spatial graph unoriented described by
v =a,...a,, (a; € {uv,d,1,r,f,b}, i=1,n)
is g((x¢.Y9r20) W) = (V,A) ,
where vV = { MOV(a,...a;)/ i=1,n}
and
A = {(MOV(a;...a; ,),MOV(a,...a;)/ i=1,n}.
We suppose that MOV(e) = (x,Yy,2Z).

A language formed of command words is called language of solid
object description, and the grammar which generates the language is
called solid forms grammar.

To represent the objects‘described by such grammars we will
define functions for spatial transformations.

TRANBLATION :
TR(g((Xq,Y0:20) /W), (dx,dy,ds)) = g((xo+dx,yo+dy,zo+ds),w) =

= glixg, Vo, 7)) , S sl glasly,)

dx>0
dx=0
dx<0
dy <0
dy=0
ay>0

L I T T « I )

de>0
dz=0
dz<o

-]
"
R &

So, if V = (dx,dy,dz) is the translation vector then we may
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say that TR(g(w),V) = g(s,|al syldﬂ s lazl wy.

For rotations with 90°, 180°, 270° or even with 45°, 135°,
225° and 315° we can apply command word transformations depending
on the axis of the rotation Ox, Oy or 0z. For example, rotation
around Ox will change the word w so :

f, b - remain unchanged

u-->r
d -—-> 1
1l -->u
r --> d.

In the same way the substitutions applied to the productions
rules of the grammar, for the other angles and axis are defined.
SCALATION :

A point P(x,y,2) through scalation become P'(x',y',2'), where:

1

T4 If, 0 0lfy
ly'l = £, 10 £, 0 ||y
lz') lo o rJlzl

It f.f1,, f,r,, f,f, 2 1 then the image grows and we will

consider these scalar factors natural.

If £,f,, £of, £ f, <1

gy’

f =1 .
f)'- £ 4

y

fof=p £
X

[ g

£, , £, , f,€N

then the scalars applied to a command word w = a,...a, will modify
the word as follows :

a; -=> aif , Where
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tyf, if aselu,d
£={€f, if aell, 1)
f,f, if aele, b

These transformations may be applied to the grammars which
generate the command language.
SYMETRIES :

Reflections in planes xOy, xOz, yOz or in axis Ox, Oy, Oz are

realised through such substitutions :

reflection in xOy: u <-->d
x0z: 1l <-->r
yoOz: f <=-=> b.
SIMy, (9 ((Xg,Y0:%g) W) = g((=Xg,~YosZo).W') , where w' is

obtained by subsastituting 1 <--> r and f <--> b.
In the same way we construct reflections in Ox and Oy.
PROJECTIONS :

Projection parallel to 0z on xOy is defined as :

g(d™w/) - if £,>0
PR, =
xoy (9 (1)) {g(u"w’) if 2,<0

where w' is obtain by substituting "u" or "d" with €.

We can realise images with solid forms grammars extending the
alphabet £ with simbols representing commands to choose (select)
colours, where the null colour , "dark", shift the cursor without

effective translation :
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£'=% U {0,1,...,7}.

In this case we consider that the initial position of the

cursor is 0(0,0,0) and the initial colour is null. Then the word

(Sl"ols)l'}’alsl‘ol cw)

draw the object g(w) from the initial position (x;,Y9,29) in the

colour "c“.

2.

4.
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