Assignment 7. Due: 03/16/09

15. Generate motion in the Zone shown below.
Show three short variants (of 2-3 moves) employing different intercepting
pieces. Show in details the translation of Zone after each move employing
function timer considered in class.

See next page.



16. Generate motion in the Zone shown below and represent the change of
this Zone similarly to the table shown in the next lecture on page 1. You
have to generate at least one variant with the final move such that the
main element of the Zone (Pawn hS5) is intercepted (and removed from the
board) as a result of this move.
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Representation of motion:
Translation of languages



Translation of Languages of Trajectories

Let the Complex System move from the state S; to the state S, by applying the
operator T,=TRANSITION(p, x,.y,)- A Translation of Languages of Trajectories
1s a mapping

1o LH(S1) = LtH(Sy),
of such a sort that trajectories of the form a(x)a(y)...a(z) are transformed as

follows:
— are "shortened" by the exclusion of the first symbol a(x), if the transition T,

carries out along such a trajectory: x = x, & y=vy,. (If y =z 1.e., y is the
ending point, the trajectory is transformed into the empty trajectory e)

— are transformed into the empty trajectory e, if
element p moves away from such a trajectory: x=x, &y # Xy,

or this element is withdrawn: x = x; and WFF ON(q) = x; comes into the
Remove list of the transition T,,.

— are transformed into itself in all the other cases.

Obviously, mapping [ [y, 1s not a mapping "onto" and has a non-empty kernel, i.e.,
a nonempty co-image of the empty trajectory e.

A "shortening" trajectory.
O
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A trajectory with the element that moves away.




Interpretation of the trajectory network language for the
robot control model

t(BOMBER, tg,5)#(FIGHTER, tp,5)#(MISSILE, tpm,5)#(MISSILE, tml, 3)
#FIGHTER, tpl, 2),
where

tg=a(h5)a(h4)a(h3)a(h2)a(hl),
tF=a(f6)a(eS)a(ed)a(f3)a(g2)a(hl),
tv=a(d7)a(bS)a(fl)a(g2)a(hl),
tm1=a(d7)a(b5)a(f1)a(h3),
trl=a(f6)a(g5)a(h4)
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Translations

M; = TRANSITION(MISSILE, d7, bS)

o
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[ Im;(tm) and [ [m,(tm!) are shortened trajectories with excluded first symbol, i.e.,
[Tm; (tm) = tvs =a(b5)a(f1)a(g2)a(hl),
[Im;(tm?) = tms! = a(bS)a(fl)a(h3).

a b c¢c d e f g

All other trajectories are not changed.



M; = TRANSITION(BOMBER, hS5, h4)
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[Imy(te) = t s = a(h4)a(h3)a(h2)a(hl) is a shortened trajectory.

a b c¢c d e f g

Trajectories tgs, tms, tms! of BOMBER and MISSILE and trajectories tg!, tp of
FIGHTER are not changed



Translation of Languages of Zones

A Translation of Languages of Zones is the following mapping:
”TO: LZ(Sl) — LZ(Sz)a
where Zone Z, is translated into Zone Z,, i.e., @, (Z,) = Z, if and only if]

: : 1 : ) : :
the main trajectory t  of Zone Z, is translated into the main trajectory

to2 of the Zone Z, by the corresponding trajectory translation, HTO(tol)

2
=t .
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State Sl




Translation of Zones

M; = TRANSITION(MISSILE, d7, bS)

—_— N W A U N X
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[Im;(tm) and [ [m,(tm!) are shortened trajectories with excluded first symbol, i.e.,
[T (tm) = tm,s =a(bS)a(fl)a(g2)a(hl),
[T (tm?) = tms! = a(bS)a(fl)a(h3).

All the other trajectories do not change

a b c¢c d e f g

Zy =M (Zo).



M; = TRANSITION(BOMBER, hS5, h4).

— N W R L YD 0
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[Imy(te) = tg s = a(h4)a(h3)a(h2)a(hl) is a shortened trajectory.

Trajectories tgs, tms, tms! of BOMBER and MISSILE should be included into the
new Zone Zy = mm,(Z1)., 1.e., MISSILE has enough time to intercept BOMBER at

h3 or hl.

Trajectories tpl, tr of FIGHTER should not be included into the new Zone Z,.
Indeed, after transition M, FIGHTER does not have enough time for interception
of BOMBER at h4 or at hl.



A Structure of the Translation

An alphabet A(Z) of the string Z of the parameter language L is the set symbols of]
this language with given parameter values, where each of these symbols with
parameters is included at least once in a string Z, and e (the empty symbol).

A trajectory alphabet TA(Z) of the Zone Z is the set of trajectories from LH(S)
that correspond to the actual parameter values of the alphabet A(Z).

Let []mo be a translation of languages of Zones, with nyo(Z1) = Z,. Mapping of|
alphabets n, of Zones Z; and Z; is the mapping m,: A(Z;) = A(Z), which is
constructed as follows. For all the symbols #(p, tj, T1) from A(Z,)

To(H(p, tj, T1)) = 4P, [ Imo(t;), T2),
if there exists 1, € Z+, 1 > 0, such that #p, [ [mo(tj), 12) € A(Zy) — {e};

mo(t(p, t, T1)) = ¢

in the remaining cases.

Denote by
Conry(Z1) = {#(pi, ti, ) € A(ZD—{e} | CTy, ra@) TTmo(t), [Tmo(to)) = T}
an invariant subnet of Zone Z with respect to the translation myy,.

We need a time distribution function timerg. For every trajectory from the
invariant subnet of Zone Z; function timery should yield a correct value of “time”
(parameter t) allocated to the image of this trajectory in the translation of Z;. By
comparing this value with the length of this image we should be able to conclude
whether image of this trajectory is included in the translation of the Zone or not.
Negative answer to this question means that the length of the trajectory image
exceeds time allocated to the motion along it.



Interpretation of the trajectory network language for the
robot control model

t(BOMBER, tg,5)#(FIGHTER, tp,5)#(MISSILE, tpm,5)#(MISSILE, tml, 3)
#FIGHTER, tpl, 2),
where

tg=a(h5)a(h4)a(h3)a(h2)a(hl),
tF=a(f6)a(eS)a(ed)a(f3)a(g2)a(hl),
tv=a(d7)a(bS)a(fl)a(g2)a(hl),
tm1=a(d7)a(b5)a(f1)a(h3),
trl=a(f6)a(g5)a(h4)




Time distribution function timern

Let myo(Z1) =Z, be a translation, with Z; = t(p,, to, To)HUD15 t1s T1)---L(Pps Lo Tp),
Zy € Lz(S1), Z, € Lz(S;). A mapping

timern: Conp(Z,) —> Z,

where Z is the set of all integer numbers, is constructed as follows. We consider
three cases:

(1) If [y (t,) = to’, 1.e., the main trajectory of Zone Z; is shortened, that is

transformed into a substring with an excluded first symbol, then for all
symbols #p,, t, 1) € Conp(Z;)

)

timerg(t(p., t;, 1)) =71 — 1.

If [Tvmo(t) = ti’, 1.€., some other trajectory t, of Zone Z, is shortened

(k #0), then we define timersg recursively.

(a) timerp(t(p,, ty, To)) = Tos
timern(4(p;, ti, 1)) = 7; (if Craez,)(tis t,) =T)
(b)  Let#(p, t, 1) € Conp(Zy),

denote CA(t,) = {t; € Conp(Z)) | C(t, t) =T},
then timerg(t(p,, t., T)) = max {TNEW(t;)}, where

t; € CA(t,)
TNEW(t.) = timerﬂ(t(pi’ti’ Ti)) - len(pi’ ti)+ 15 if ti * tk’
(t;) = (timer (£(p;, t;,7,)) +1) = len(p,, 1) +1, ift =t

(len(p;, t)) 1s the length of t;).

(3) If[[m(tw) =ty, for all t,, € TA(Z,), then timerg(t(p., t., T)) = T.

13



	Denote by


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


