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9.2 MeAETOVTUS TPLOOLAOTATO YPOUPLK(E G6TO ETITEDO

9.2.1 Oi sunartfseiV Contour Plot kai DensityPlot

Me thn ContourPlot[{]x,y], {x,xmin,xmax},{y,ymin,ymax}] scediazoume thn f[x,y] panw sto epipedo Oxy,
dinontaV sto shmeio (x,y) éna croma (sunigwV apocrwsh tou gkrizou) pou antistoicei sthn tim f[x,y]. Ta
shmeia pou écoun megalvterh tim) f[x,y] einai pio jwteind end autd pou écoun mikroterh einai pio skoteing.
P.c

ContourPlot@Sin@x~2 -y~2D, 8x, -1, 3<, 8y, -2, 2<D;
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Parathroome 10 apocroseiV tou gri(to leuko den to metrame, ousiastika écoume mazi me to leuko 11). H na
to poome diajoretikd: To pedio timon(ston axona Oz) £cei cwristei se 10+1 isou mikouV diastimata éstw
D1,D2,..,D11. Kage diasthma pairnei éna croma tou gkri xekindontaV apo to mavro. Osa shmeia (x,y) tou
epipédou apeikonizontai(mésw thV f) mésa sto idio diaésthma D; ga paroun thn idia apocrwsh! 'Etsi panw
sto epipedo Oxy emjanizontai crwmatikéV IwrideV,ta isouyn epipeda, ta opoia diacwrizontai metaxt touV
apo kapoieV kampdleV pou légontai isouyeiV(Contours). Ola ta shmeia miaV isouyn kampolhV pairnoun
thn idia akrib®@V timq me thn f ! Fusikd epeidf uparcoun dpeira shmeia (x,y) mésa sto orgqogonio
scediasmov D={x,xmin,xmax} X {y,ymin,ymax}, to Mathematica ga dialéxei deignatoleiptika liga shmeia
apo to D kai me bash tiV timéV touV ga scediasei tiV isouyeiV kampoleV. Ta shmeia auta Iégontai Plot-
Points. Fusika to apotélesma pou pairnoume £cei épwV blépoume polléV atéleieV. Gia pardadeigma oi
isouyeiV kampoleV den einai 6s0 ga periméname omaléV. EpishV mporoome na parathrisoume 6ti h leukn
Iwrida sta dexia einai sto katw méroV thV kommatiasménh! Autd wjeiletai kuriwV sto gegonoV oti h
proepilegménh timq tou PlotPoints einai 15. Opote apo to diasthma D epilégontai 15X15 to plvgoV shmeia
pou den einai arketa an h fx,y] écei apotomeV "lakovbeV" kai "lojiskouV" sto D. Qa prospagrisoume na
antimetwpisoume autsV tivV atéleieV. AV dodme 6mwV prata, poisV einai oi epilogéV thV ContourPlot:
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Options@ContourPlotD

8AspectRatio - 1, Axes - False, AxesLabel - None,
AxesOrigin - Automatic, AxesStyle - Automatic,
Background - Automatic, ColorFunction - Automatic,
ColorFunctionScaling - True, ColorOutput - Automatic,
Compiled - True, ContourLines - True, Contours - 10,
ContourShading - True, ContourSmoothing - True,
ContourStyle - Automatic, DefaultColor - Automatic, Epilog - 8<,
Frame - True, FrameLabel - None, FrameStyle - Automatic,
FrameTicks - Automatic, ImageSize - Automatic, PlotLabel - None,
PlotPoints - 15, PlotRange - Automatic, PlotRegion - Automatic,
Prolog - 8<, RotatelLabel - True, Ticks - Automatic,
DefaultFont $DefaultFont, DisplayFunction $DisplayFunction,
FormatType $FormatType, TextStyle $TextStyle<

AlldazontaV kapoia apo ta parapanw carakthristiké mporoome na écoume éna  kalo apotélesma. P.c
mporovme na epitréyoume sto Mathematica na kanei kalvterh deigmatoleiyia pairnontaV perissotera
shmeia. WV apotélesma ga écoume pio akribeiV isouyeiV kampoleV. P.c

gr = ContourPlot@Sin@x"~2 -y~2D,
8x, -1, 3<, 8y, -2, 2<, PlotPoints - 30D;
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Mporoovme epishV na zhtrisoume perissotereV isouyeiV(kai ara perissétereV apocraoseiV) megaldnontaV
thn proepilegménh timn tou Contours pou einai 10(M akribéstera 10+1 6pwV proanajérame). P.c
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grl = Show@gr, Contours - 20D;
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Proséxte oti auxanontaV to plngoV twn Contours canetai h akribeia sto scediasmé twn isouyan!!! Ara
ga prépei na auxnsoume xand ta PlotPoints gia na petocoume thn akribeia ston scediasmo! An tora
géloume mono tiV diabagmiseiV cwriV tiV isouyeiV ga gréjame ContourLines->False p.c
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gr2 = Show@grl, ContourLines - FalseD;
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Sigoura polv pio katanohto apotélesma! MerikéV joréVv den maV endiajéroun téso oi apocroseiV 6so oi
idieV oi isouyeiV! Parakatw dinoume éna tétoio paradeigma. Me ContourShading->False exajanizoume tiV
apocoseiV end me ContourStyle->({RGBColor[#,0,0]}&)/@Range[0,0.95,.05] dinoume 20 diajoretikeV
apocronseiV(ésa einai kai ta Contours) tou kokkinou stiV antistoiceV isouyeiV kampvleV.
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gr3 = Show@grl, ContourShading —> False,
ContourStyle - H8RGBColor@#, 0, OD< &L é@ Range@0, 0.95, .05DD;
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Ed® me éntono kokkino einai oi isouyeiV pou briskontai pio yhld apo tiV alleV. Qa mporovsame tora na
emjanisoume kai ta isouyn epipeda me diabagmiseiV tou kitrinou-kokkinou(me thn bongeia thV Color-
Functiond(RGBColor[1,#,0]&) ) kai tiV ContourLines kokkineV kai diakekomméneV p.c

A
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gr4 = Show@grl, ContourShading - True,
ColorFunction - HRGBColor@1, #, OD &L,
ContourStyle - H8RGBColor@#, 0, OD, Dashing@®80.0015, 0.005<D< &L é@
Range@0, 0.95, .05DD;
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Den prépei na xecasoume na anajéroume thn Contours->{z1,z2,z3,...} me thn opoia epilégoume na mpoovn
isouyeiV méno stiV sugkekrimméneV timéV tou z. P.c ga prospagnisoume na diereunisoume thn f kontd sto
shmeio  (0,0) meletontaV moéno kapoieV getikéV isouyeiv me timéV kontd sto flx,y]=0 p.c
:Contours@84 107™°, 91077, 2 107 %<Gia akribeia megal®noume kai to pligoV twn deigmatoleiptikén
shmeiwn(PlotPoints@40)
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grs =
ContourPlot@Sin@x”2 -y~2D, 8x, —0.001, 0.002<, 8y, —0.002, 0.002<,
Contours - 84107°, 91077, 210°%<, PlotPoints - 40, ContourStyle -
88RGBColor@1l, 0, OD<, 8RGBColor@0, 1, OD<, 8RGBColor@0, O, 1D<<D;
0.002f;
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Me mavro croma einai 6leV oi timé&V thV sunarthshV <4 107°, me endiameso gkri oi timéV metaxo
4107° kot 9 10 'k.0.k

H DensityPlot den prospagei na scediasei kapoieV isouyeiV kampoleV opwV h ContourPlot. AplaV paragei
éna plégma(mesh)kai kapoieV apocroseiV mésa se autd. H proepilegméneV apocraseiV einai tou gkri.
Skoteina gkri crhsimopoioontai gia bagoulomata thV f[x,y] dhl. gia mikréV timéV kai anoikta gkri gia
megaleV timéVv. P.c
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DensityPlot@Sin@x”~2 -y~2D, 8x, -1, 3<, 8y, -2, 2<D;
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OpwV blépoume crhsimopoiovntai 15 PlotPoints se kage éna apo ta diastimata twn x kai y antistoica. Gia
megalvterh akribeia sta cromata mporoome na baloume megaltterh timg p.c PlotPoints->{25,50}
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grl =DensityPlot@Sin@x"2-y~2D,
8x, -1, 3<, 8y, -2, 2<, PlotPoints - 825, 50<D;
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OpwV blépoume den ginetai kammia prospageia na schmatistoon kapoia isouyn epipeda AplaoV se kage
deigmatolhptiké shmeio apo ta 25 50 upologizetai h antistoich timj thV f kai sthn sunéceia autn
metatrépetai se mia apocrwsh tou gkri. Me Mesh->False mporoome na exajanisoume to plégma kai na meinei
méno h apocrwsh:
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gr2 = Show@grl, Mesh - FalseD;
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Me thn ColorFunction mporovome na al Iaxoume katd bovlhsh tiV apocroseiV:
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gr3 = Show@gr2, ColorFunction - HRGBColor@1, #, OD &LD;

o[

An géloume na emjanizontai oposdrpote kai to plégma ga fitan skopimo na dialégame me thn borgeia thv
MeshStyle éna diajoretiké croma grammon plégmatoV 1 pio leptéV gramméV plégmatoV 1 diakekomméneV 7
kapoia apo ta prohgovmena:
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grd =
Show@grl, MeshStyle - 8GraylLevel@0.9D, Dashing®80.005, 0.005<D<,
ColorFunction - HRGBColor@1, #, OD &LD;
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Genika h DensityPlot maV scedidzei mia epijaneia tou corou 6pwV ga thn éblepe énaV parathrhtiqV pou
briskétan akribéV apo panw thv!

TswV ga anarwtiéste giati na crhsimopoinsoume thn DensityPlot ajov uparcei h ContourPlot. H apanthsh
einai oti uparcoun kakéV periptoseiV pou h ContourPlot sthn prospageia thV na zwgrajisei ta isouyn
epipeda den bgazei kapoia kéapoio xatavonto grajhma dhl. maV epistréjei anakribév grajhma. Genikd ga
prépei na eimaste se gésh na pairnoume 6leV tiV plhrojorieV pou maV creigzontar sthn meléth mav
kanontaV katal lhlo sunduasmé 6lwn twn dunatotrtwn p.c

Askhsh: Na meletrisoume thn sumperijord thv 2 xA2 + 3 y*2 gia {x,-4,4} kai {y,-4,4}.
Lvsh:Crhsimopoiovme thn Plot3D se sunduasmoé me thn ContourPlot:
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Plot3D@2 x~2+3y~2, 8x, -4, 4<, 8y, -4, 4<D;

Blépoume oti upércei éna bagovlwma alld den xéroume pou akrib@V. H ContourPlot ga bohgrisei ston

entopismo tou:

ContourPlot@2 x~"2+3y~2, 8x, -4, 4<,
8y, -4, 4<, ColorFunction - HRGBColor@1, #, OD &L,
Contours - 30, PlotPoints - 30D;
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Dhl. einai to shmeio (0,0)! Qa mporobsame na crhsimopoihsoume kai thn ContourPlot Se sunduasmé me thn
DensityPlot WV exnV: @étovpe v DensityPlot kétm amo v ContourPlot kot oty npdtn Palovue Mesh@False
eved otV devtepn ContourShading@False(ylo vor eupovicTodv LOVO 01 IGOVYEIG KOUTVUAES)

cg = ContourPlot@2 x"2+3y~"2 ,
8x, -4, 4<, 8y, -4, 4<, ContourShading - False,
DisplayFunction - ldentity, PlotPoints - 30, Contours - 30D;
dg = DensityPlot@2 x~"2+3y~2, 8x, -4, 4<, 8y, -4, 4<,
PlotPoints - 30, Mesh - False, DisplayFunction - ldentity,
ColorFunction - HGrayLevel@l f@0.5+#>1, 1, 0.5 +#DD &LD;
Show@dg, cg, DisplayFunction - $DisplayFunctionD;
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Me If]0.5+#>1,1,0.5+#] jwtisame katd 0.5 perissotero ta skoteing merh tou DensityPlot gia na écoume
perissoterh jwteindthta sta shmeia gorw apo to (0,0).



