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We assume that ve are given a aquare array that describes a scene.‘ Tﬁe
nsme of the arrny will be "array.” The nusber of po:lnts representing the
side length of the arrsy will bc called "pts." (I.e., (pts) is the total
aumber of entries in the srray.) | . | -

Por ﬁefa_r!.ous purposes, the array will be considered to be split into
square boxes. The number of such boxes on a side of the array w;ll be
‘cnlled "boxes." (Thus, there are (boxes)2 mmber'o_f §oxes whose union
contains all the points of the array.) |

The following programs nre des:lgned tc use color pictures of the scene,
with color predicates, to produce output for use with Guzman's prograin DT.

The programs are listed in some sort of gsemi-logical order. The
!\mction name is given, then the arguments, output, other functions called
by 1t, and a brief description of what 11: goes through to produce the

output.
PREDT

Arguments: array, pts, boxe_s
Qutput: (atoml, atom2, atom3, ... atom n)
where atom i is a generated atom which has op its propérty
1ist entries under the indicators SHAPE and NEIGHBOR. n 1s the total
number of regions found by EXEC2. To find out the significance of the
‘entries on the property 113? of the atoms, see the programs SHAPEALL

_(for the entries with indicator SHAPE) and NEIGHBORS (for the entries with




indicator NEIGHBOR). | )
Punctions Called: EXec2, BOUNDIT, NEARREGIONS, ATOMGEN, SHAPEALL,
NEIGHBORS. | ' *
Method: The PREDT function is a ttivial top-level function to tie

together the operation of the functions which it calls.,

RXEC2

Arguments: arrsy, pts, boxes
“ggggggz (bqilist, regionsno, regionlist) .
~where boxlist = (box0.0, boxl.0, box2.0, ... , boxn.n)
with n = boxes
box i.j = (regdescl, ragdescz,‘..., regdesc k)

regdesc a = (region a, ptsinbox, FRONTIER
' or
INTERIOR)

where regions a is a pointer té an eleueﬁt of the list
regionlist (see below), '
| ptsinbox = number of points of the region which are in box f.j.
FRONTIER measns that the tégion does not completely fill box 1.§.
INTERIOR means that it does. o
k = total number of regions which have points lying inside

box 1.3.

regionsno = total number of regipns_found by the program.




regionlist = (regionl, region2, ..., régicn i)
‘where k = regionsno K '
region i = (rame 1, COLORPRED, inpts, bdrypts, bdry) *
name 1 = (REGION, 1)
‘inpts = total number of points in region i.
bdrypts = number of points on the boundary of region.
bdry = cutput of Sussman’s prbgraﬁ SORTEND1.

Functions Called: INITLIST, GETNAME, CHOOSEP, FINDREGION.

Method: The purpose of this EXEC2 is tc control REGIONSL. It uses
REGIONSL to £ind the regions using the predicated COLORPRED. It uses
CHOOSEP to choose the next box in which to set REGIONS1 to work. It then
calis_iiﬁﬁﬁfclon to do all the real work. The funétion prints the total
nnnber.of regione found. It produces agxoutpdé a list éf regions,
iogéther with a list of boxes (of length‘(boxas)z). The list of boxes has,
for each element, Ac 1ist of the regions lying at least parﬁially within
that box together wicﬁ some mi;cellanecua information about the region.

The entry for each region is a list containing various stuff, most

important being the sorted boundary of the region.

For the rest of this description, we give the name “"rlist" to either

the output of EXEC2, or to thg 1ist of the same form which is kept by

EARC2 and built up as it goes along, eventually being returned as its

value.
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Output: rlist
Functions Called: EXPT

Method: A trivial routine for initializing rlist.
- EXPT

Arguments: number exponent : ‘
Qutput: (muaber)**PORent - - S
Functions Called: None
" Method: A trivial exponentistion hack that is moby slow and should be
done avay with, since it is never called vith an exponent of other than 2.

- GETNAME

R —————

Arguments: rlist
Output: (REGION, n)

where n is one plus the valuc of rqimsno (regionsno =
CADR (rlist) )
Functions Called: Nome

Method: Triviality. The name of the region (CAR (region) ) is used
only by REGDISP, and is expendable if that ttmeticn (oac of th¢ display
functions) is changed.




CHQOSEP

Arguments: predlist, rliit,.boxes"
Output: ( (1, 3), COLORPRED)
vhere (i, j) is the next box in which to try to find a region.

Method: CAR (predlist) = N;ﬂ initially, the first time called, in
which case it returns ( (0,0), COLORPRED).

At other times, if it is give ( (i, j), COLORPRED) as its input, then
it returns ( (H, k), COLORPRED) where (h, k) is the next box after 4, 1)
vhich does not have any region lying within it (as determined by rlist).
It is & vea;igal routine from EXECl, where it was separated to allow for

some clever choosing of predicates and boxes wherein to try thenm.
FINDREGION

Arguments: name, box, COLORPRED, srray, pts, boxes, rlist
where name = output of GETNAME
box = (1, j)
= car. {output of CHOOSEP)
Output: region = an el;hent of CADDR (rlist) or
NIL if uo regicn or too small avregicn was found, or
TOOBIG if a region which was too big was.found.

Functions Called: MIDPOINT, REJECT, ADDREGLIST; plus the following

functions for which Sussman is respomsible: INITCOL, REGIONS1, SORTBNDi,




ARESET. ‘ | j | | " e
gggggg: It'cails MIDPOINT to get the midpoint of box (note that it
ounly trigs‘REGIOﬁSI with that single poini, and doesn't elsewhere in the
box if mo region is found theré), calls iNITCOL vitﬁ ihac‘poinc to
initialize COLORPRED and them calls ’miouél with that point as its

starting point, COLORPRED as its predicate, array as the array it 1s to

work with. (Thus, REGIONS1 is given the entire array to handle.)

It then calls REJBC? to deéide if the region tetﬁrned by REGIONS1 is to be
accepted. (Note: R!GIO§81 leaves the array munged [sic] and the array must
be ARESET after cillihg {t. RRJECT does this if it rejects that region.)
If so, it calls SORTBND1 to sort the boundary. (Due to a Sussman‘idiocy,
it SETQ's anx and YMAX to the value of ptl; because SORTBND1 uses them.
This probably has to be rcnenbercd if thp buninesn is to be compiled.)

A It then calls ADDREGLIST to put a pointer to the region on each of the
;ppropriate elements of boxlist ( = CAR (rlist) ). Fimelly, it puts the
region onto the end of tegionliat '( = CADDR (rlist) ). |

Obviously, if FINDREGION is given a predicate othet than COLORPKED.
snd the call to INITCOL is removed, it behav.; as it does in EXECl, calling
REGIONS1 with that predicate and putting the dama of the prédicate
(zather than COLORPRED) as the second item of region;- |

If a region is rejected bty REJECT, FfNDREGION priats But (REJECT
(1, J) wvhy) vhere (1, j) is the box in which the fegion found was
rejected, and why = NIL if it was too small (or non-existent) and

= TOOBIG if it was too large. This can be used to a&just the tolerance of




the colox ptedic@te. Presumable if 1t finds something too large, it means

that the tolérance must be leaﬁened, if {t rejects éoo many regions, it

means the-toletanée is too small. (Since every point belongs;to some ; ®
-reagion, there should be no rejections with alrgnponable scene containing
reasonably litge items. However,.noise’may cause some micro-small regions

to appear. This shouldn't harm things because the regions should be large
compared to the size of a box, and should contain the midpoints of a
reasonable number of.bozes-—in fact should fulli contain a reasonable

number of boxes (like 3) 72?2 ) : . *
- MIDPOINT

.Atggents: box increment
where box = (1, 3) ' "-w A ‘
and increment = QUOTIENT (pts, boxes)'
Output: (i, y) vhere x and y are the coordinates of the midpoints
of box (1, §) | ' | '
Functions Called: None

Method: Trivial

REJECT

(N.B.: Routines may require tuning to work oﬁ.:eal data.)
Arguments: regl, array, increment, pts .
where regl is the output from REGIONS1, and




incremeni is the same as for MIDPOINT
Output: (NIL) if the region is accepted
| NIL if the region is vejected for being too small
TOOBIG 1f the gregion is rejected for being too big
Functions Called: ARESET

Method: The theorj is thai the region is accepted if its boundary
is big enough. 1If the b;undary is small, that indicates that either
the region itself is small, or that the complement of the region is
small. The numbers that are in there at the present time to decide if the
boundary is too small are just hacks, and probably need modification.:f
Similarly the numbers to decide if the rejected region 1s too big,
nlthough that isn't & difficult decision. After deciding to reject, the
array must be ARESET. ARESET then returns the total number of points in

the region to allow the decision to be made.
ADDREGLIST

Arguments: 1, j, boxes, rlist, regdesc
where (1, j) are the coordinates of a box, and
regdesc i{s an element of the form of a member of an
element of CAR (xlist). |
Qutput: some iandomness. nogrinterestiﬁg because the function 1is
called to effect the comstruction of rlist.

Functions Called: None




Method: By various RPLACAs, RPLACDs and NCONCs, it puts a pointer
to regdesc into the entry for box (1, j) in CAR (riist) ( = boxlist).

The functions INTTDISPLAY and REGDISP are display functions to put
the output of EXEC2 fato comprehensible forn on the scope. To use them,
first call INITDIS‘PLAY to initialize the necessary lco'pe arrays. Then

call REGDISP to display any desired region.

INITDISPLAY

Arguments: pts, boxes
Qutput: A message indicating the number of words of binary program

space used by the arrays.
Method: Trivial. Note that the two DISINIs are superfluous and can
be removed without changing matters. The function need only be called

once (unless pts or boxes are increased).
REGDISP

-Arguments: nmbér, rlist, pts, boxes
Output: (REGION, number) if there is a fegion numbered number
(NO, SUCH, REGION) if there is no region numbered number
1n rlist |
Functions Called: DISBOXES, DISBDRYS
‘Method: The scope display that it sets up coatains the boundary

points of th;-.region, plus the boundaries of all the boxes in which the




n11f211- . .
4 | % |
region 1s found. ' Those boxes which ere completely filled up by the region
. are marked by a diagonal‘elakh through thé'box. ‘
DISBOXES and DISBDRYS do the work in actually setting up the display,
Rbte‘thAt tbio function kills any'LISP diaplay that may have been going on

wvhen it was called.

DISBOXES

Arguments: pts, boxes, rlist, regionlist ]
where'regioﬂli;t‘is & 1ist which is of the same form as CADDR
(rlist) (i.e., 15 a list of regions). - -
gggﬁggs number of entries stored in the irray BOXARRAY.
 Functions Called: DISPLAYBOX

Method: It is given a 1list of rcgioqa, and 1t displays the boxes

ﬁherein those regions are found.
DISPLAYBOX

Arguments: 4, j, boxes, pts, mode, count
where (1, j) = the box fo be dtawﬁ |
mode = INTERIOR or something else )
count = the location in arfay BOXARRAY into’ which dl?play
information {8 to be stored. | - '
| Output: newcount = one plus the last iocatioﬁ in BOXARRAY into

which display. information was stored.
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Functions Called: None N

gggggg: It stores display infornntiop to dicpiay box (1, J) on the
scope—with a diagonal glash if mode = INTERIOR. It uses couﬁt to tell it
vhere to start storing in the array, and newcount should be the argument

count when the function is next cailod.
DISBDRYS

Arguments: regionlist, pts, arraysize
vhere regionlist is the same as for DISBOXES and
arraysize = size of the one-dimensional array BDRYARRAY.
~ Output: Some randomness containing the number of‘entriea in array
BDRYARRAY i{f something {s dioplayed, NIL 1if tyere is too much to display.
| Functions Called: None -
yggggg: Tﬁe size of BDRYARRAY is set by INITDISPLAY to some
reasonable size, but not Iarée enough for any pathological case. Hence,
1f the display called for is too big, it prints (BOUNDARY TOO BIG) and
does nothing. Otherwise, it displays the boundarys of each of the

regions in regionlist.
BOUNDIT

(Note that BOUNDIT mungs [sic] rlist and converts it to brlist--it doesn';
copy it.)

Arguments: rlist, pts, boxes




Output: b;iiu | |
| ‘where brlist is the sﬁme as rlist except that the eatry region
"1 now equalsb - | ’ “
(name 1, vhitebdry, COLORPRED, isipts; bdrypts, bdry)
where vhitebedry = list of elements each of which s the output
of WHITE
(c.f. output of EXEC2 and output of WHITE)
Functions Called: LSORT, WHITE
Method: This function is used to call WHITE in order to produce a line
segemented approximation to the bOundary;'ind enter into the moby rlist.
It Qoes this for each region, putting the list whose glementi ;re the
outfut of WHITE as the second element of the 1ist for the region by
appropfiate RPLACD and RPLACAing. Segﬁﬁnts oé the Qorted boﬁﬁdary
which are too small (by some nyatic‘caleulatioﬁ that needs tuning) are
not gent to WHITE, but are forgotten. (SOERBND1 produces a list of iist of
~ points, each of which is one conmnected ségment:of thé.boundary~of the region
'-preaumably one outside boundary and n-1 inside boundaries. Noise could ‘
easily generate some very small_insidé boundaries which should b; ignored.)‘_

ORT

Argumentsg: - list
Output: a list whose elements are the same as those of list,.except

- sorted according to their length, longeStbfirst. |
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Functions Calied:. DELI

ygggégz Trivial bit of recursive cleverness, finding the lonéest
element of the list, calling DELI to emove that element from the list
and CONSing that element to LSORT of the DELT list.
. It is used to sort the boundary of the region so that the boundary
segments are in decreasing order of length. In reasonable objects, this

means that the outside boundary will be the first on the list. (?2222777)

WHITE

Arguments: a list of points, where a point is a iist ;: two numbers.
Value: (segment 1, segment 2, ... segment n) .
- where segment 1 = (0, pt 1, pt 2)
or (z1, pt 1,.pt 2, ... pt m)
whers pt = (x,y,qa,d) Note: ggg_dz.
Functions'Called; 7722 1
Method: This function has not ;;t been written. However, ail the
pleces of it have beén. The négnenta represent # segmentation of .the
. boundary into straight and:cﬁrved line.segncnts._
" CAR (segment) = 0 indicates a straight line'seément
' = t 1 indicates a segmsnt curved in or out.

The boundary must be ordered in a clockwisé direction. If the segment is

 a curved segment, the points are a polygonal aﬁproximation'to the curve.

¢ and d have the meanings assigned to them Ey J. White in his various

documents.




- NEARREGIONS:
é;ggggggg: brlist (c.f. output of BOU!DII)
Vaiue: arlist whert nrlist is of the same from as rlist except
that the entty for region 1 now looks like this:
{ name 4, nbrlist, whitebdry, CDLORPRED, 1ytputs, bdrypts,
bdry) where nbrlist = 1list of regions which are near to region 1
in the sense described under method.
Functions Called: none ‘
Msthod: Two regions are defined to be near if they both contain
points in some box. (I.s., 1f they are both members of some
element of CAR (rlist).) The property of nearness is defined to
‘hc non-commutative in the sense thst if region a is near region b
(1.#.. region a is a member of theApSrliaé.cntry in the region b
entry) them region b is not near to t;gion a. This is useful in
function NEIGHBORS, and has the nice property that because of the
way the function goes about things, no circular list"nt;ucture is
. created (i iorcndipitoua effect). nqc:lthat the input is munged,
aud not copied over. | '
ATOMGEN: '
Arguments: nrlist
Value: (anrlist, atomlist)

where anrlist is the same as rlist eicept that the entry
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for region 1 now looks like:

(genatom i, name 1, nbrlist, whitebdry, COLORPRED, intpts, bdrypts,

bdry) where genatom 1V- a generated atom
and atomlist = (genatom n, genatom n-1, ..., genatom 1)
where n = number of regions (CADR nrlist).
Functions Called: none

Method: This function merely generates atoms, and pute a generated

atom onto the front of the region 1list for each region on the rlist.

It is done because Guzman's DT wants the regiomns as atoms with various

things on their property lists. Again, it mungs the inmput list

rather than copying it.

SEAPEALL
Arguments: anrlist (c.f. value of ATOMGEN)
Value: NIL B

Functions Called: SHAPE

Method: This function calls SHAPE for each region, and puts the value

of SHAPE on the property 1ist of the gengraied atom of that region with

the indicator SHAPE.

SHAPE
Arguments: whitebdry (c.f. value of BOUNDIT)
Qutput: At present, same as iis'argumenf;A |

Functions Called: 27777272

e s e o
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Method: ‘Thiq‘function has not been réally written, just a dummy
vhone'outbut.is'tho same as ite input.. sdmeﬁhihg must be writtén
which will look at the boundry and decide what the shape of the
:égion is. The input, whitebdry, is a list of elements each of
which is the output of WHITE. (I,g., eﬁch of which is a polygonal
approximation to either the pgtoide,'or one of the inside boundaries
of the region.) There 18 no way of being sure that this 1list is in
the right order, though the use of LSORT in BOUNDIT should help.
It's value must be something that will be of usg_bﬁ Guzﬂap’s DT.
NEIGHBORS:
Arguments: anrlist
‘Value: NIL
Functions Called: NBRRGN
' Method: This function is used to put_; list of atoms on the propérty
11st of one of the generated stoms with the indicator NEIGHBOR. This
list contains the generated atoms of all tegibns wvhich are neighbors
to the region of which thé aforementioned generated atom is. (This
doesn't make much sense, but it's fairly obviéus vhat it all means.)
The decision about whether or ﬁot_twp regions are qeighboring is
made by NBRRGN. | .
HBRRGN
Arguments: whitebdry 1, wﬁ;tebdry 2

where whitebdry 1 = list of elements,:gach of which




is of the form of the output of WHITE
(c.f. BOUNDIT) ,
Yalue: T or NIL, depending uﬁén vhether or not the two boundries
are neighboring. ' |
Functions Called: STRNBR, CURVNER
'!!g!gg: wvhitebdry 1 1; a list of lists of segments. Each list
of segments is th§ boudry of some closed curve, reduced to straight
line .pp:oxﬁuum.* Call such a list by the name "bdry". Each
element of bdry is a list of pts (c.f. WHITE) with the first element
of the list 0 or 1. O indicates that it is a straight line segment.
1 indicata; that it is a curved segment. For each segment of
. whitebdry 1, either STRNQR or CURVNBR is called with each bdry of
wbitcbdrj 2, depending upon whether the segment is straight or
curved. If that function returns T, then the value of NBRRGN is
T. Otherwise, the checking continuéa. Thus for two regions to be
neighbors, one of the segments of the firat must be a neighbor of
one of.the boundrys of the second. |
STRNBR f

Arguments: pair, b&ry
where pair = (pt 1, pt 2) and
ot i=(x, y, a, d) c.f. WHITE
and ﬁdry = (segment 1, segment 2, ... segment ﬁ)
where s#gment i= cdns (0; pair) |

or {1, pt 1, pt 2, ..., Pt i)

— ——— = ——— : B L U




!g_l_ug_: . T or' NIL depending upan whether or not the line segment
reprucntqd by pur‘ is close to being -the same line represented by
one of the ':tuight. linc seguents of bdry. l

Functions Called: LINE

Method: The equation of the 1ine determined by the points of pair

is coupute& in thc form nx+ bf_- c= 0; mﬁalizﬁ so that az + _bz 1.
Then, plugg;n; thc; niuu of 7: ad y for a point into the left-hand
side of the equation gives as its value the distance of that point from
the 1line. A ut:uight: line segment of bdry is comsidered to be closé

to the straight line determined by pair if the distance of each of
its two points from that line is less than XYERROR.

- Thus, XYERROR is a parameter to be adjusted to det.emine how things
should work. Ala'o. if necessary, some test could be made to assure
that the two line tha were actually close to ome another, and
not just two random line segments that happened to belong to almost
the same line. This didn't seem necessary in a first effort.
Arguments: x,y,a,b,c
YValue: ax + by + ¢
Functions Called: nome
Method: trivial

CURVNBR
Arguments: segn_;ent, bdry .
- vwhere segment = (%1, pt 1; i)t 2, .,.’:."pt n)




-20-

and pt 4, a;d bdry iaan as for STRNBR.
!!;ggi T or NIL depending upon vhether or not segment is close
to one of the segments of bdry. | '
- Functions Called: IMBDRY o
- Mathod: Since the uigﬁ of the CAR of a'icg-an: indicates whether
that segment curves in or out, for tﬁo scgncntn ‘of different |
boundries to be healthy type neighbors, the sum of their CARs
should be 0. Hence, for each segment of bdry, CURVNBR checks
vhether nor not their CARs sum to zero. If so, it calls INBDRY
to determine if they are dctually close. If so, it returns T, if
not it keepi trying and returns NIL if it fails, Note that by not
_having INBDRY as ﬁnft of itself, it causes iang wasted effort
— . (notably, calling EONVS#G). However, since bdry should usually be
a list of length 1, it doesn't matter too much.
Arguments: Ti}gnnnt IJLtcgnant 2
wherg-fﬁgment i = CDR (legnent_i) (c.£. CURVNBRj
Value: T or KIL, depending upon whether or not the two ?gments
are close to each other.-

Functions Calied: CONVSEG

* Note: This makes use of the fact that all the boundries are

oriented in the same way ( e.g., ciockwiue).
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.gggggg: | The nothod 1s a not.too satisfactory hack. It loois to
aeeiif any straight lioe segment (ﬁhat.joining ?wo successive
 points) of egment 1 is closa to any one of egment 2.
The ctiﬁerion for being close is that (1)n:he angle of the slopes
ohould be the same to oithxn ANGERR radiane, and that the distance
'bctwaen the first point of :hc astraight segment of egment 2 and the
: aecond point of the straight aegment of egmant 1 are such that the | »
sun of the absolute value of the differences of their coordiates |
| (L.e., |ox] + lAyl) is less than PTERROR.
(For the first and second point Jazz, draw two neighboring polygons A i
both oriented clockwise to see why). ' |
' The coordinate sun, rather than distance function is & meaningless __ _
— -  hack  to simplify things. CONVSEG is used to compute the
| . angles of siope of the linebscgnenta of ognont 1. Those of egment 2
are computed as thoy are taested.
CONVSEG . '.
Arguments: (ptl, pt2, ...bt>n) (i.e., one single argumenﬁ)
whare pt i; = (x, 7, ui, d) | ‘
and o, = the interior anglo'of the polygon
deternined by the n points at point 1
114 1. '

o = angle between the line determined by pt 1 and pt 2

and the i-axio.
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Vaslue: same as argument, except that oy is converted to the angle
between the x-axis and the line determined by points 1 and 1 +1.
Functions Called: none ' |

Method: Obvious recursive hack, using some plane geometry. It is
- called by INDBDRY for the obvious reasom.
SKXPRINT T

- ]

Arguments: atom, number

Value: Randomness

Functions Called: GRINDEF -

Method: Uses GRIRDBF to l.'rite dut a file named "SEXEC atom" .ou b €. =
tape umbéred number, containing all the functions mentioned on

pages 1 -~ 15 of this document. It does the necessary UWRITEing

and mmg.

N
kY

EXEC1

Arguments: arriy. plist, pts, boxés ,

where array, pts, boxes are as in EXEC1, and plist is a list of
predicate names, a predicate being defined as required as 1tiput
for Sussman's REGIONS1. |

Value: Same as for xxnéz. except that "bdry" is the unsorted
boundry as produced by REGIONS1: 1.e.,1j""sinp1y. a list of points.
Functions Called: Same as .£or EXEC2 | ‘
Method: Identical to EXEC2 except that instead of werking with the

single predicate COLORPRED, it uses the 1list of predicates given to
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dtas :lta ucond argmnt. Ths only difference 1n the wofkings of
mcl es compared to mcz 1: m the :uncticn CHOOSEP. CHOOSEP of
- ExECl is tba same es for xucz ncept ﬂut in the latter case, it
does only a triv:ul opcution. .
Aho, rmmon don not havo thc function of ulling INITCOL.
'ochcm-e. the m functions ere umuca Note: EXEC1 does mot
print rojoct-d l.'.‘i.dnl -und u.n finds a2 ;egio,n which is too big,
it stops 1ook:l.ng v:l.th mt prudicate. h
MBP
Arguments: ymdlist. :l:lst:, bozr.es o
where predlist = (NIL or (i.j), pred 1, pred 2, ... pred n)
‘'where pred 1 is a predicate.
Value: ((1.1)., pred, pred, ..., pred) or KIL
| (1,3) not necessarily cﬁe' as in ergument
and "preda“ are not the am |
Punctions Called: Kone |
Method: If CAR (predlilt) = m. value is
CONS((0,0) CDR (predlist)). _
If CAR (ptedlil;t) '(1;.1). it searches all the boxes after
(1,3) looking for the first oné in which therg 1s no gegion found
using predicate CADR {predlist). If that box is (n,m), it returns
CHOOSEP (CONS (NIL, CDDR(predlist))) o
1f predlist = (NIL), value = NIL.
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Ai mentioned bafoze, tﬁis is a trivial method, just stepping
through.thc vaxioﬁaiyrodicatcs in order, making sure that no
ptodicltc is tried 1n a box that alreddy has a rcgion found with
~ that prodmu. (Otbuvuo the cane region could be found twice
"uith the sane pt.dicczc. It can still be found twice with different
prcdlcatcs) | | -
There is no reason vhy it conldn't be more clever if given some
additional outcidc information. o
EXEC1 Display Functions .

The EXECL display functions work very much like the EXEC2 ones,

except with the output of EXECL rether than that of EXEC2 (The
- difference in the bﬁundgy representation of a region being the gajor
one). | . o - . -

INITDISPLAY must be called fi;a§'. with the same arguments.
REGDISP works ptttty'nhch the same with one major difference: Tt
has an additional nrzu-snt. its arguments baing

number, rliat, array, ptl, baxcs .
It uses the argument att;y to dilpley all the points of the array
which satisfy the predicate under which the region was found The
displsy of the pointe of the array is dbnz with the function bISPRED.
The boundry point in order to mske the boundfy étand’oﬁt. It does
clightly b;t you have ;ollook close. Alge, instead of the regicn

uumber, it types the predicate.




" There is snotber displey function: PREDISP with the following

| pred, ritst, array, pts, bomes |
It produces a display which is the logieal or of the displays
Mum'mmmmfm«m.mpmmu
pred. x:mq.ﬂnm.m»uzhmamuufw
utheh:pm._' 4
logc.thit'mmmmim‘m:Lthtdoum
remsmbering (s.5., colaipred), as most interesting predicates will, so '
that some rendom points mey be displayed which allege to be poiats of
& region found with the predicats, but sre actuslly randomaess.

<

)3

C'est la guerre. o .
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