
Κεφάλαιο 9ο: Γραφικές 
Παραστάσεις
9.1 ∆ιδιάστατες Γραφικές Παραστάσεις

9.1.1 GrajikέV parastάseiV kampulώn.
Όtan  qέloume  na  kάnoume  thn  grajikή  parάstash  miaV  kampύlhV  c   prέpei  kat'  arcήn  na  doύme  me  poiό
trόpo perigrάjetai h c. PeriptώseiV:
1.  H  kampύlh  dίnetai  wV  grάjhma  miaV  sunάrthshV  f   tou  x.  P.c  f[x]=Cos[x].  Tόte  mporoύme  na
crhsimopoiήsoume thn Plot:

Plot@Sin@3 xD, 8x, −3 Piê2, 5 Pi<, AspectRatio → AutomaticD;
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Scόlia:  PatώntaV  pάnw  sto  grajikό  me  to  pontίki  o  deίkthV  se  rόmbo  pou  έcei  ena  staurό  mέsa  kai

emjanίzetai  έna  plaίsio   me  labέV.  Me  to  aristerό  plήktro  tou  pontikioύ  mporoύme  na  metakinήsoume  to
grajikό.  Me  tiV  "labέV"   mporoύme  na  allάxoume  tiV  diastάseiV  tou  grajikoύ,  surontάV  thV  se  diάjoreV
kateuqύnseiV. 
An qέloume  na  "zoumάroume" se kάpoio  kommάti tou  grajήmatoV qa mporoύsame na sύroume katάllhla  tiV
labέV patώntaV tautόcrona to Ctrl. 
PatώntaV pάnw sto grάjhma kai sth sunέceia to  Ctrl(sunecόmena)kai pάli klίk sto grάjhma mporoύme na
doύme  na  schmatίzetai  έna  staurόV  kai  tiV  suntetagmέneV  opoiodήpote  shmeίou  (ekeίnou  pou  shmadeύei  to
kέntro tou stauroύ) kάtw aristerά sto  parάquro. 
H  Plot  paίrnei   kάpoia  shmeίa  tou  x  sto  doqέn  diάsthma  (p.c  {x,-3  Pi/2,5   Pi})kai  crhsimopoiώntaV  ta,
upologίzei thn sunάrthsh y  (edώ Sin[3 x]) kai me ta zeύgh (x,y)  kάnei thn grajikή parάstash. Ta shmέia x
pou  epilέgontai  lέgontai  PlotPoints  kai  eίnai  lίga.  Gia  autό  upάrcoun  kai  oi  atέleiV  ston  scediasmό  thV
kampύlhV. Prosέxte tiV atέleieV gia parάdeigma ston scediasmό thV Sin[3 x] όtan megenqύnete trabώntaV
apo tiV labέV. ΌmwV me PlotPoints->40 gia parάdeigma, mporeίtai na έcete έna kalύtero apotέlesma.

Άskhsh:  Mάqete  perissόtera  gia  tiV  epilogέV  Compiled,  MaxBend,  PlotPoints  kai  PlotDivision  kai
prospaqeίste  na  tiV  ejarmόsete  sto  scediasmό  thV  Sin[3  x]  me  {x,0,4  Pi}.  Gia  na  deίte  kalύtera  to
problhma  sto  scediasmό  qέste  sthn  Plot  to  AspectRatio->Automatic  kai  koitάxte  thn  kampύlh  p.c  sta
baqoulώmata  .  Den  eίnai  tόso  omalή  όso  se  άlla  shmeίa  thV.  Gia  thn  AspectRatio  qa  milήsoume  amέswV
parakάtw. 

2. Όtan h kampύlh  den eίnai grάjhma sunάrthshV(p.c όtan h kampύlh eίnai έnaV kύkloV) tόte den mporoύme

na crhsimopoiήsoume thn Plot.  AV upoqέsoume loipόn  όti h kampύlh  orίzetai me parametrikέV exisώseiV.
P. c oi parametrikέV exisώseiV enόV kύklou me aktίna ίsh me r eίnai x=r Cos[t], y=r Sin[t], me parάmetro t sto
diάsthma [0,2 p]. Se tέtoieV periptώseiV crhsimopoioύme thn entolή ParametricPlot

DidiastataGrafhmata.nb 1



ParametricPlot@82 Cos@tD, 2 Sin@tD<, 8t, 0, 2 Pi<D;
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Scόlio:  To  scήma  pou  proέkuye  moiάzei  me  έlleiyh  kai  όci  me  kύklo!  Autό  wjeίletai  sto  gegonόV  όti

autόmata kaqorίzetai  (apo thn Plot) o lόgoV tou ύyouV tou plaisίou(pou peribάllei to grάjhma)  proV to
plάtoV tou plaisίou na eίnai 1 allά 1/ Crusή Tomή dhl. perίpou 61.8034 % eίnai mikrόtero to ύyoV  apo to
plάtoV! An qέloume na emjanίsoume to scήma όpwV pragmatikά eίnai den έcoume para na qέsoume AspectRa-
tio->1(uyoV  dia  plάtoV=1  dhl.  tetrάgwno  plaίsio)  ή  kalύtera  AspectRatio->Automatic  (dhl.  h  monάda
mέtrhshV mήkouV ston Ox =monάda mέtrhshV ston Oy):

ParametricPlot@82 Cos@tD, 2 Sin@tD<,
8t, 0, 2 Pi<, AspectRatio → AutomaticD;
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To  AspectRatioØAutomatic  eίnai  stiV  perissόtereV  periptώseiV  arketά  kalό  diόti  den   paramorjώnei  thn
kampύlh.  Se  me  rikέV  όmwV  peritώseiV  όtan  gia  parάdeigma  όtan  έcoume  megάlei  dusanalogίa  tou  mήkouV
tou  pedίou  tou  x(pedίo  orismoύ)  proV  to  mήkoV  tou  pedίou  tou  y(pedίo  timώn)   crhsimopoioύme  mia
sugkekrimmέnh timή tou AspectRatio ώste na έcoume έna katanohtό grάjhma.

Άskhsh.  Scediάste  thn  kampύlh  1/x gia  {x,-,1,1} kai AspectRatio-> Automatic. Ti  parathreίte;. Allάxte to
AspectRatio p.c se 1/2 ή kάti άllo ή ajairέste to AspectRatio gia na beltiώsete to grάjhma.

Scόlio:  KaqώV  to  t megalώnei  apo  0 proV  to  2 p  όlo  kai  megalύtero  mέroV  tou  kύklou  scediάzetai.  Gia  na
doύme tiV diadocikέV "jάseiV" mporoύme na crhsimopoiήsoume thn entolή Show se sunduasmό me thn entolή
GraphicsArray p.c

akoloythia = Table@ParametricPlot@82 Cos@tD, 2 Sin@tD<, 8t, 0, n Pi<,
DisplayFunction → Identity, Ticks → None, AspectRatio → 1,
AxesOrigin → 80, 0<, PlotRange → 88−2, 2<, 8−2, 2<<, AxesStyle →

8RGBColor@1, 0, 0D, Dashing@8.1, .05<D<D, 8n, 1ê9, 2, 1ê9<D;
kommatia = Partition@akoloythia, 6D;
Show@GraphicsArray@kommatiaDD;

H  epilogή  DisplayFunctionØIdentity anagkάzei thn  ParametricPlot na  mhn  scediάsei.  H akoloythia periέcei 18
grajikέV parastάseiV sth seirά kai h Partition kόbei thn akoloythia se kommάtia twn 6 grajhmatwn. Opόte
sta  kommatia qa  έcoume  3  grammέV  epi  6  grajήmata  to  kaqέna.  H  GraphicsArray  topoqeteί  ta  grajήmata
tou  pίnaka  sth  seirά(karέ  -  karέ)  se  όmoia  plaίsia  kai  h  Show  emjanίzei  telikά  to  apotέlesma!  Gia  tiV
epilogέV  pou  upάrcoun  mέsa  sto  ParametricPlot  όpwV  gia  parάdeigma  PlotRangeØ{{-2,2},{-2,2}}  έcoun
basikό  skopό  na  kάnoun  pio  katanohtά  kai  elkustikά  ta  grajikά.   Me  thn  PlotRange  lέme  poiά  shmeίa
epiqumoύme na emjanίzontai sthn eikόna. Me PlotRange-> All emjanίzontai όla ta shmeίa thV kampύlhV.

Άskhsh:  Mάqete  perissόtera  gia  tiV  parapάnw  epilogέV  thV  ParametricPlot  mesw  tou  Help  kai
prospaqήsete na peiramatisteίte me autέV. 
Άskhsh:  Scediάsete  thn  3-x2

gia  {x,-5,5}  dialέgontaV  diajoretikά  PlotRange  kai  AspectRatio.  P.c  qέste
PlorRange->All,  PlotRange->{{-1,1},All},  PlotRange->{All,{-1,.02}},PlotRange->{-4,1},  PlotRange-
>{{2,10},{0,.02}} k.o.k. kai diάjoreV epilogέV gia  AspectRatio p.c Automatic, 1/2 k.o.k

3. H kampύlh dίnetai wV grάjhma miaV sunάrthshV, pou orίzetai peplegmέna dhl. mέsw exίswshV.
P.c  gia  na  kάnoume  thn  grajikή  parάstash  thV  parabolήV  x^2+3 y==5 sto  diάsthma  [-3,3]  qa  prέpei  na
lύsoume wV proV y (y=Sqrt[5- x^2]/3)kai metά na crhsimopoiήsoume thn Plot. Kalύtera όmwV gia qa ήtan na
kalέsoume thn entolή ImplicitPlot cwrίV na creiasteί na kάnoume parapάnw douleiά:
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ImplicitPlot@x^2 + 3 y m 5, 8x, −3, 3<D

ImplicitPlot@x2 + 3 y == 5, 8x, −3, 3<D

DustucώV den maV έbgale tίpota! AV doύme to lόgo. An patήsoume F1 kai dώsoume thn lέxh ImplicitPlot qa

diapistώsoume  όti  autή  brίsketai  sto  pakέto  Graphics`ImplicitPlot`.  To  Graphics  eίnai  h  dieύqunsh

(folder)mέsa  sto  opoίo  brίsketai  to  pakέto  ImplicitPlot.  Mέsa  sto  pakέto  autό  έcei  orisqeί  h  sunάrthsh

ImplicitPlot.  Pakέto  lέme  έna  arceίo  me  touV  orismoύV  kάpoiwn  sunartήsewn  pou  έcoun  skopό  na  kάnoun
mia  eidikή  ergasίa  p.c  na  scediάsoun  mia  sunάrthsh  όtan  autή  dίnetai  se  polikέV  suntetagmέneV  k.o.k.
Apo thn stigmή pou  kaloύme έna pakέto  den  creiάzetai na to xanakalέsoume parakάtw gia deύterh jorά!
Έna  pakέto  to   kaloύme  me  thn  entolή  Needs  P.c  Needs["Graphics`ImplicitPlot`"].  Pio  aplά  sunήqwV
grάjoume to diplό << sthn qέsh tou   Needs p.c.

<< Graphics`ImplicitPlot`

— ImplicitPlot::shdw :  Symbol ImplicitPlot appears in multiple
contexts 8Graphics`ImplicitPlot ,̀ Global`<; definitions in context
Graphics`ImplicitPlot` may shadow or be shadowed by other definitions.

Prosέxte  amέswV  maV  έbgale  έna  mήnuma  pou  lέei  όti  sunάnthse  thn  lέxh  ImplicitPlot se  dύo  diajoretikά
context sto Global kai sto Graphics`ImplicitPlot`. To context eίnai to όnoma tou pakέtou. To  Global eίnai έna

genikό pakέto kai anoίgei autόmata  kάqe jorά pou anoίgoume to Mathematica. Eίnai "o cώroV upodocήV" se
όpoion  mpaίnei  sto  Mathematica.  Gia  parάdeigma  kάqe  jorά  pou  grάjome  mia  lέxh(p.c  ImplicitPlot)  ή  έna
sύmbolo miaV metablhtήV, apoqhkeύetai sto Global ektόV kai an emeiV tou zhtήsoume na to apoqhkeύsei se

άllo  arceίo.  DustucώV  h  lέxh  ImplicitPlot  den  ecei  orisqeί  sto  Global  me  kάpoio  trόpo.   Den  upάrcei  oύte

sto  paketo  tou  sustήmatoV  dhl.  to  System  (  sto  System   brίskontai  oi  orismoί  twn  pio  basikώn

sunartήsewn όpwV p.c thV prόsqeshV, thV Plot k.o.k).  Έtsi to Mathematica qewreί thn ImplicitPlot san kάti

nέo  kai  den  έcei  idέa  peri  tίnoV  prόkeitai  ή  poia  sunάrthsh  paristάnei!    Όtan  kalέsoume  to  pakέto
<<Graphics`ImplicitPlot`  tόte  to  Mathematica  anakalύptei  mέsa  s'  autό  xanά  th   sunάrthsh  ImplicitPlot
gi'autό  paraponiέtai!!!  H  ImplicitPlot  paramέnei  mia  sunάrthsh  tou  Global  epeidή  to  Global  episkiάzei  to
(eidikό)  pakέto  Graphics`ImplicitPlot`   Έtsi  loipόn  oύte  tώra   qa  maV   doulέyei  h  ImplicitPlot  parόlo  pou
anoίxame to swstό pakέto 

ImplicitPlot@x^2 + 3 y m 5, 8x, −3, 3<D

ImplicitPlot@x2 + 3 y == 5, 8x, −3, 3<D

Qa prέpei na diagrάyoume thn ImplicitPlot  apo to trέcon arceίo(edώ to Global)  grάjontaV:

Remove@ImplicitPlotD

AV rwtήsoume tώra poieV sunartήseiV kai poia sύmbola  brίskontai akόma mέsa sto Global
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?Global`*

Global`
akoloythia kommatia n t x y

ΌpwV blέpoume den upάrcei poiά h ImplicitPlot sto Global opόte aV thn kalέsoume xanά 

ImplicitPlot@x^2 + 3 y m 5, 8x, −3, 3<D;
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h Graphics h

Blέpoume loipόn όti epeidή den brέqhke h ImplicitPlot sto Global, to Mathematica  anagkάsthke  na yάxei (me

kάpoia  sugkekrimmέnh  seirά  -autήn  pou  upάrcei  mέsa  sto  $ContextPath ) sta άlla  pakέta pou ήdh  έcoun

anoicteί  dhl.  to  System  kai  to  Graphics`ImplicitPlot`  kai   jusikά  brήke  sto  deύtero  pakέto  thn  swstή
sunάrthsh  kai thn ejάrmose! 
Scόlio:  gia  merikέV  entolέV  den  creiάzetai  na  kalέsoume  kάpoio  eidikό  pakέto  gia  na  ektelestoύn  diόti
brίskontai  sto  System.  Edώ   mέsa  brίskontai  όleV  oi  gnwstέV  sunartήseiV  tou  Kernel tou  Mathematica.
GrάjontaV  $Packages mporoύme na doύme poiά  pakέta έcoun  jortwqeί mέcri tώra. Me thn entolή Context[f]
paίrnoume  to  όnoma  tou   pakέtou  pou  periέcei  thn  sunάrthsh  f  enώ  me  $Context  brίskoume  to  Context  sto
opoίo briskόmaste autή thn stigmή. Me $ContextPath paίrnoume thn seirά proteraiόthtoV pou qa prέpei na
yάxei to  Mathematica  gia  na  breί  touV  orismoύV  twn  sumbόlwn  kai  twn  sunartήsewn.  Aristerόtera  eίnai
ekeίno  pou  anoίcqhke  teleutaίo  (  apo  emάV  me  to   <<    ή  ίswV  kai   apo   to  Mathematica  cwrίV  na  to
antilhjqoύme ) p.c

$Packages

8Utilities`FilterOptions`, Graphics`ImplicitPlot`, Global`, System`<
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Context@PlotD
Context@PlusD
Context@ImplicitPlotD
$Context
$ContextPath

System`

System`

Graphics`ImplicitPlot`

Global`

8Graphics`ImplicitPlot`, Utilities`FilterOptions`, Global`, System`<

4.  H  kampύlh  dίnetai  wV  grάjhma  miaV  sunάrthshV,  pou  orίzetai  se  polikέV  suntetagmέneV.  To  pakέto
Graphics`Graphics` prέpei na anoicqeί kάqe jorά pou creiazόmaste thn PolarPlot.

<< Graphics`Graphics`
PolarPlot@Cos@2 tD, 8t, 0, 2 Pi<, Background → RGBColor@0, 0, .5D,
PlotStyle → 8RGBColor@1, 0, 0D, Thickness@.01D<D;

 Me  PlotStyle  kaqorίzoume  pwV  qέloume  na  scediasteί  h  grajikή  parάstash  enώ  me  BackgroundØ-
RGBColor[0,0,.5] epilέxame έna baqύ mplέ gia jόnto. To R(=0) sth lέxh RGBColor eίnai to kόkkino to G(=0)
to  prάsino  kai  to  B(=.5)  eίnai  to  mplέ.  AV  parathrήsoume  όti  autόmata  epilέcqhke  έna  kitrinwpό  crώma
gia  touV  άxoneV  gia lόgouV  antίqeshV.  An den  maV  arέsei to  crώma  autό,  tόte me AxesStyle->.....  mporoύme
na to allάxoume.
An tώra qέloume na doύme tiV diadocikέV jάseiV scediasmoύ thV kampύlhV se kίnhsh qa grάyoume

pinakas = Table@PolarPlot@Cos@2 tD, 8t, 0, n Pi<D, 8n, 0.1, 2, 0.1<D;

An kάnoume diplό klίk pάnw se mia apo tiV parapάnw graj. parastά seiV qa doύme tiV jάseiV scediasmoύ!
Epeidή ta scήmata den bgήkan όpwV akribώV perimέname aV kάnoume kάpoieV allagέV stouV axoneV 

Clear@pinakasD
pinakas = Table@PolarPlot@Cos@2 tD, 8t, 0, n Pi<,

PlotRange → 88−1, 1<, 8−1, 1<<, Ticks → NoneD, 8n, 0.1, 2, 0.1<D;

To  ίdio  apotέlesma  me  to  parapάnw  qa  pέrname  me  thn  Do  cwrίV  thn  crήsh  thV  Table.  Dokimάste  to
parakάtw
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Do@PolarPlot@Cos@2 tD, 8t, 0, n Pi<,
PlotRange → 88−1, 1<, 8−1, 1<<D, 8n, 0.1, 2, 0.1<D

Άn  mikrάnoume   to  bήma  0.1  sto  {n,0.1,2,0.1}qa  έcoume  perissόtera  karέ  kai  άra  pio  argή  kίnhsh.  pc
mporeίte na  antikatastήsete {n,0.1,2,0.01}sto Do kai na  dokimάsete  xanά!
 Άskhsh:  H  parametrikή  exίswsh  thV  prohgoύmenhV  kampύlhV  eίnai  x[t]=Cos[2  t]  Cos[t]  kai  y[t]=Cos[2  t]
Sint[t].  Prospaqeίste  na  pάrete  tiV  diadocikέV  jάseiV  crhsimopoiώntaV  thn  ParametricPlot  antί  thV  Polar-
Plot kai tiV parametrikέV exisώseiV anti tiV polikέV.

5.  H  kampύlh  dίnetai  wV  έna  peperasmέno  sύnolo  shmeίwn  data  pou  έcoun  prokύyei  apo  metrήseiV  p.c
qermokrasίaV ή pίeshV k.o.k p.c

data = TableA9x, 1
cccc
x
=, 8x, 1, 10<E

synarthsh = Interpolation@dataD
Plot@synarthsh@xD, 8x, 1, 10<,
PlotRange → Automatic, AxesOrigin → 80, 0<D;

981, 1<, 92, 1
cccc
2
=, 93, 1

cccc
3
=, 94, 1

cccc
4
=, 95, 1

cccc
5
=,

96, 1
cccc
6
=, 97, 1

cccc
7
=, 98, 1

cccc
8
=, 99, 1

cccc
9
=, 910, 1

ccccccc
10

==

InterpolatingFunction@881, 10<<, <>D

H  sunάrthsh  Interpolation  kάnei  parembolή  sta  shmeίa  twn  data  kai  epistrέjei  mia  omalή  kampύlh  pou
pernaei apo ta shmeίa autά.

Mporoύme  na  crhsimopoiήsoume  kai  thn  ListPlot  kai  na  enώsoume  ta  shmeίa  twn  data  me  euqύgramma
tmήmata allά to apotέlesma den eίnai tόso ikanopoihtikό:

ListPlot@data, PlotJoined → True,
PlotRange → Automatic, AxesOrigin → 80, 0<D;

 H  epilogή  PlotJoinedØTrue  anagkάzei  thn  ListPlot  na  enώnei  me  euqύgramma  tmήmata  ta  shmeίa  pou

scediάzei! Eίnai polύ crήsimh sthn perίptwsh pou ta data maV den paristάnoun shmeίa  miaV sunάrthshV.
P.c me thn ListPlot  mporoύme na zwgrajίsoume asteίeV jatsoύleV:

koryfes =

880, 0<, 80.5, 1<, 80.7, 0.5<, 80.5, 0.3<, 80.6, 0.2<, 8.3, 0<<;
fatsoyla = ListPlot@koryfes, PlotJoined → True, PlotRange → Automatic,

AxesOrigin → 80, 0<, DisplayFunction → IdentityD;
mati = Graphics@8PointSize@0.03D, RGBColor@1, 0, 0D,

Point@80.54, 0.72<D<D;
Show@fatsoyla, mati, DisplayFunction → $DisplayFunctionD
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Me  thn  Show  mporoύme   na  doύme   pollά  grajήmata  mazί.  Qa  milήsoume  xana  gia  autήn  parakάtw.  Me

DisplayFunctionÆIdentity  apojύgame  na  scediάsoume  to  perίgramma  tou  kejalioύ  enώ  me  Display-
FunctionØ$DisplayFunction epanajέrame thn dunatόthta sto Show na maV emjanίsei thn jatsoύla mazί me
to  kόkkino  mάti.  Me  thn  Graphics  mporoύme  na  scediάsoume  shmeίa,  dίskouV,euqύgramma  tmήmata,
polύgwna,na prosqέtoume keίmeno kai pollά άlla. Έna koίtagma sto Help tou Graphics qa saV peίsei...
Άskhsh:  CrhsimopoiώntaV  thn  sunάrthsh  Polygon  gia  tiV  koryfes  na  zwgrajίsete  xanά  thn  jatsoύla
allά me to eswterikό tou kejalioύ na eίnai mplέ (kai to mάti kόkkino).

6.  An  h  kampύlh  dίnetai  wV  h  sunάrthsh  pou  ikanopoieί  kάpoia  diajorikή  exίswsh  qa  prέpei  prώta  na
lύsoume thn diajorikή exίswsh. P.c

eqn = y''@xD + 5 Log@y@xDD m 0
soll = NDSolve@8eqn, y'@0D m 1, y@0D m 1<, y@xD, 8x, 0, 4<D
Plot@y@xD ê. soll, 8x, 0, 4<, PlotStyle → RGBColor@1, 0, 0DD;

5 Log@y@xDD + y��@xD == 0

88y@xD → InterpolatingFunction@880., 4.<<, <>D@xD<<

9.1.2 ScediάzontaV mia lίsta apo kampύleV
Me  thn  entolή  Show  mporoύme  na  sunduάsoume  grajikέV  parastάseiV  pou  έcoun  gίnei  me  diajoretikά
pakέta:

trigX@x_D := 88x, −0.03<, 8x, 0.03<, 8x + 0.03, 0<<
trigY@y_D := 88−0.03, y<, 80.03, y<, 80, y + 0.03<<
g1 = Graphics@8RGBColor@1, 0, 0D, Polygon@trigX@1.5DD,

Polygon@trigY@1DD<, DisplayFunction → IdentityD;
g2 = Plot@Sin@3 xD, 8x, −Piê6, Piê6<, DisplayFunction → IdentityD;
g3 = PolarPlot@Cos@2 tD, 8t, 0, 2 Pi<, DisplayFunction → IdentityD;
Show@g1, g2, g3, Axes → True, PlotRange → 88−1, 1.53<, 8−1, 1.03<<,
DisplayFunction → $DisplayFunctionD;

Me thn boήqeia thV Polygon thV Graphics scediάzoume duo trigwnάkia έna sto shmeίo x tou άxona Ox kai έna
sto  shmeίo  y  tou  άxona  Oy  antίstoica.Oi  suntetagmέneV  touV  eίnai   trigX[x]  kai  trigY[y]  antίstoica.  H
Show sunduάzei όleV autέV mazί tiV  grajikέV parastάseiV.
An  bέbaia  eίcame  grajikέV  parastάseiV pou  scediάzontai  me thn  ίdia  entolή  tόte jusikά  den  eίnai anάgkh
na crhsimopoiήsoume thn Show.
AV kάnoume  gia parάdeigma tiV grajikέV parastάseiV twn Sin[n x] gia {n,-6,6,2} dhl. gia n=-6,-4,-2,0,2,4,6
me thn Show kai cwrίV autήn
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grafika = Table@Plot@Sin@n xD,
8x, −Piê6, Piê6<, DisplayFunction → Identity, PlotStyle →

RGBColor@Random@ D, Random@ D, Random@DDD, 8n, −6, 6, 2<D;
Show@grafika, DisplayFunction → $DisplayFunctionD;

-0.4 -0.2 0.2 0.4

-1

-0.5

0.5

1

Dώsame έna  tucaίo  crώma  se kάqe  grajikή  parάstash gia  na pάroume  έna  apotέlesma pio elkustikό. To
Random[ ] na upenqumήsoume epistέjei έna tucaίo pragmatikό metaxύ 0 kai 1 opόte me RGBColor[Random[ ],-
Random[ ],Random[]] dώsame έna entelώV tucaίo crώma sthn kampύlh maV Sin[n x]. 
ΆlloV trόpoV cwrίV thn Show:
Prώta  qa   mazeyoume   ta  hmίtona  se  έna  pίnaka  kai  metά  qa  kάnoume  thn  grajikή  parάstash  tou  pίnaka
autoύ me thn Plot:

Remove@pinakasD
pinakas = Table@Sin@n xD, 8n, −6, 6, 2<D
Head@pinakasD
style =

Table@8RGBColor@Random@ D, Random@ D, Random@DD<, 8n, −6, 6, 2<D;
Plot@pinakas, 8x, −Piê6, Piê6<, PlotStyle → styleD;

8−Sin@6 xD, −Sin@4 xD, −Sin@2 xD, 0, Sin@2 xD, Sin@4 xD, Sin@6 xD<

List

— Plot::plnr :  pinakas is not a machine−size real number at x = −0.523599.

— Plot::plnr :  pinakas is not a machine−size real number at x = −0.481117.

— Plot::plnr :  pinakas is not a machine−size real number at x = −0.434787.

— General::stop :  
Further output of Plot::plnr will be suppressed during this calculation.
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Blέpoume autό den apέdwse! O lόgoV eίnai όti h Plot den mporeί na scediάsei mia lίsta apo sunartήseiV! 
Άra qa prέpei me kάpoio trόpo na upologίsoume  prώta tiV sunartήseiV  tou pinakas gia όleV tiV timέV tou
{n,-6,6,2}, mia mia xecwristά,  kai metά na analάbei h Plot na  zwgrajίsei me thn seirά,  kάqe mia ap' autέV.
Autό akribώV kάnei h Evaluate. Allάzei thn seirά twn entolώn(twn energeiώn). Parakάtw kalέsame kai to

paketo Graphics`Legend` giatί qέloume na eisάgoume kai έna pίnaka me epexhghmatikέV etikέteV: 

<< Graphics`Legend`
etiketes = Table@ToString@Sin@n xDD, 8n, −6, 6, 2<D;
Plot@Evaluate@pinakasD, 8x, −Piê6, Piê6<, PlotStyle → style,
PlotRange → 88−0.6, 0.6<, 8−1, 1<<, PlotLegend → etiketes,
LegendShadow → 80, 0<, LegendSize → 8.6, .5<,
LegendPosition → 80.8, −.6<, LegendBackground → GrayLevel@0.8DD;

Scόlia: 
a)Prosέxte  mέsa  sto  style  qa  prέpei  na  upάrcoun  7  akribώV  perigrajέV  όseV  kai  oi  sunartήseiV  pou
upάrcoun sto pinakas. An upήrce mόno mίa p.c PlotStyleØRGBColor[1,0,0] tόte qa bgaίnane όleV kόkkineV!An
upήrcan  dύo  perigrajέV  p.c  PlotStyleØ{RGBColor[1,0,0],RGBColor[0,1,0]}  tόte  qa  bgάlei  tiV  "misέV"  me
prάsino kai tiV άlleV me kόkkino!! Genikά mporeίte na jtiάxete to style όpwV eseίV qέlete. P.c me 
PlotStyleØ{{RGBColor[1,0,0],  Dashing[{.05,.02}]},  {GrayLevel[0.5]},{Hue[.03]},....}  qa  pάroume  thn  prώth
kόkkinh  kai  diakekkomέnh  thn  deύterh  sunάrthsh  mia  apόcrwsh  tou  gkrίzou,  thn  trίth  mia  apόcrwsh  tou
Hue k.o.k
b)An den  qέlete ton pίnaka diagrάyte όti carakthristikό periέcei thn lέxh Legend. An όmwV saV endiajέrei
ti  akribώV  kάnei  tόte  peiramatisteίte  me  ta  diάjora  carakthristikά  thV  Legend kai  pάrte  boήqeia  apo  to
Help!  H  entolή  ToString[Sin[n  x]]  epistrέjei  thn  lέxh  "Sin[n  x]"  .  ΌmwV  epeidή  p.c  Sin[-6  x]  eίnai  ίso  me
-Sin[6 x] gia  autό  epistrέjei  autά  pou  blέpete  sth  pinakίda.  Dokimάste  ToString[Sin[ToString[n  x]] an  den
saV arέsei to parapάnw  apotέlesma.
Άskhsh:  Dίnetai  h   έlleiyh  x^2+5  y^2==9,  kai  h  kampύlh  pou  έcei  parametrikή  exίswsh  x[t_]:=Sin[t]  kai
y[t_]:=Sin[2 t] gia t sto diάsthma {t,-4,4}. Na scediάsete thn έlleiyh se kόkkino crώma me thn ImplicitPlot,
thn  parametrikή  exίswsh  me  thn  ParametricPlot  kai  me  diakekommέnh  grammή  (p.c   qέste  PlotStyle-
>Dushing[{.1,.05}])  kai  me  thn  Show  zwgrajίste  autέV  apo  koinoύ.  Qέste  epίshV  sthn  Show  Background-
>GrayLevel[.4]
Άskhsh:  Prospaqeίste  na  scediάsete  thn  parάgwgo  (D[x  Cos[x],x])  thV  x  Cos[x]  gia  x  apo  0  mέcri  10.
Prosέxte  na  crhsimopoiήsete  prώta  thn  Evaluate!  AlliώV  qa  έcete  prόblhma.  H  Plot  den  xέrei  pwV  na
zwgrajίzei thn parάgwgo miaV sunάrthshV!

 9.1.3 Oi epilogέV twn didiάstatwn grajikώn.
Me  Options[ ] mporoύme na doύme tiV epilogέV miaV  opiasdήpote sunartήshV. P.c 
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Options@PlotD

9AspectRatio →
1

ccccccccccccccccccccccccccccccccc
GoldenRatio

, Axes → Automatic,

AxesLabel → None, AxesOrigin → Automatic, AxesStyle → Automatic,
Background → Automatic, ColorOutput → Automatic, Compiled → True,
DefaultColor → Automatic, Epilog → 8<, Frame → False,
FrameLabel → None, FrameStyle → Automatic, FrameTicks → Automatic,
GridLines → None, ImageSize → Automatic, MaxBend → 10.,
PlotDivision → 30., PlotLabel → None, PlotPoints → 25,
PlotRange → Automatic, PlotRegion → Automatic, PlotStyle → Automatic,
Prolog → 8<, RotateLabel → True, Ticks → Automatic,
DefaultFont � $DefaultFont, DisplayFunction � $DisplayFunction,
FormatType � $FormatType, TextStyle � $TextStyle=

Edώ  emjanίzontai  oi  proepilegmέneV  timέV  stie  epilogέV.  P.c  h  preoep.  timή  thV   AspectRatio  eίnai
AspectRatio → 1ccccccccccccccccccccccccGoldenRatio  ,  twn  axόnwn  eίnai  AxesØAutomatic  k.o.k  Creiazόmaste  έna  biblίo   gia  na
analύsoume  diexodikά  kάqe  mia  apo  tiV  parapάnw  epilogέV.  Qa  anajerqoύme  me  suntomίa  se  kάpoieV
ap'autέV pou den έcoume deί έwV tώra.
a) EpigrajέV(Labels): Mporoύme na prosqέsoume kάpoia epigrajή me thn PlotLabel 

synhmitono = Plot@Sin@3 xD,
8x, −3 Piê2, 5 Pi<, PlotLabel −> "H συνάρτηση Sin@3 xD"D;

-5 5 10 15

-1

-0.5

0.5

1
H συνάρτηση Sin@3 xD

b) Epilog. Mporoύme na crhsimopoiήsoume kai thn FrameLabel ή thn AxesLabel(lίgo parakάtw qa tiV doύme

perissόtero analutikά) ή thn Epilog  gia ton ίdio skopό. H Epilog eίnai o "epίlogoV" sto grάjhmά maV dhl.
kάpoia  stoiceίa  (p.c  keίmeno,etikέta,epiplέon  shmeίa) pou  qέloume  na  mpoun  ajόtou  oloklhrwqeί  h  grajikή
parάstash.  Sto  epόmeno  parάdeigma  qέsame  ta  keίmena  "y=x","y=tetr.rίza  tou  x",  kaqώV  kai  tiV
diakekommέneV proV touV axoneV apo to shmeίo (1,1)  
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Plot@ 8 x, Sqrt@xD <, 8x, 0, 4<,
AspectRatio −> Automatic,
PlotRange −> 880, 4<, 80, 2.5<<,
Epilog −> 8 Text@ "y = x", 82, 2<, 81.3, −1< D,

Text@
"y = τετραγ.ρ\\@SZDζα του x", 82, Sqrt@2D<, 8−1, 1.4< D,

Dashing@ 80.03< D, Line@ 880, 1<, 81, 1<< D,
Dashing@ 80.03< D, Line@ 881, 1<, 81, 0<< D <D;

0.5 1 1.5 2 2.5 3 3.5 4

0.5

1

1.5

2

2.5

y = x

y = τετραγ.ρ\[SZ]ζα του

g)Ticks.  Mporoύme  na  bάloume   Ticks  sta  shmeίa  pou  emeίV  qέloume.  Parakάtw  bάzoume  ston  άxona  Ox
Ticks  sta  shmeίa  apo  -3  Pi/2  έwV  5  Pi   me  bήma  Pi/2.  To TicksØ{units,Automatic} shmaίnei  όti  ston  Oy qa
akolouqhqeί h proepilegmέnh akolouqίa(h Automatic tou  Mathematica) twn Ticks enώ ston Ox kata thn dikiά
maV units

units = Range@−3 Piê2, 5 Pi, Piê2D;
Show@synhmitono, Ticks → 8units, Automatic<D;

−
3 π
cccccccc
2

−π −
π
cccc
2

π
cccc
2

π 3 π
cccccccc
2

2 π 5 π
cccccccc
2

3 π 7 π
cccccccc
2

4 π 9 π
cccccccc
2

5 π
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1
H συνάρτηση Sin@3 xD
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δ)PlotRange.  Με  PlotRenge->Automatic καθορίζεται  αυτόµατα  απο  το  Mathematica  ποιές  τιµές  y της  καµπύλης
θα  εµφανιστούν  στο  τελικό  γράφηµα.  Σε  µερικές  περιπτώσεις  αυτό  δεν  πετυχαίνει  µε  αποτέλεσµα  να  χάνουµε
σηµαντικές πληροφορίες. Π.χ

Plot@3−x^2, 8x, −5, 5<D;

-4 -2 2 4

0.025

0.05

0.075

0.1

0.125

0.15

Το σχήµα έχει αποκοπεί στην γειτονιά του 0. Σε τέτοιες περιπτώσεις καλό είναι να βάζουµε PlotRenge->All  έτσι
ώστε  να  εµφανίζονται  όλες  οι  τιµές  της  καµπύλης.  Αν  πάλι  δεν  έχουµε  το  επιθυµητό  αποτέλεσµα  ή  θέλουµε  να
εµφανίζονται  κάποιες  συγκεκριµµένες  τιµές  του  y,  θα  µπορούσαµε  να  βάλουµε  ένα  συγκεκριµµένο  διάστηµα
PlotRenge->{ymin,ymax}π.χ

gr1 = Plot@3−x^2, 8x, −5, 5<,
PlotRange → All, DisplayFunction → IdentityD;

gr2 = Plot@3−x^2, 8x, −5, 5<, DisplayFunction → Identity,
PlotRange → 80, 0.04<D;

Show@GraphicsArray@8gr1, gr2<DD;
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0.025
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ε).Me  PlotRegion  mporoύme  na  qέsoume  periqώria  gύrw  apo  έna  grάjhma.  Me  katάllhleV  arnhtikέV  timέV
sto PlotRegion mporoύme na zoumάroume p.c
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Plot@Sin@3 xD, 8x, −3 Piê2, 5 Pi<,
Frame → True, PlotRegion → 88−0.5, 3<, 8−1.7, 0.8<<D

0.5

1

h Graphics h

Άskhsh:   Allάxte  tiV  timέV  tou  PlotRegion  (protimήsete  timέV  metaxύ  0  kai  1  p.c  Plot-
RegionØ{{0.5,1},{0,0.5}} Deίte to apotέlesma. Ajairέste to  όlo to PlotRegion  kai deίte to apotέlesma!
To  {0.5,1}sto  PlotRegionØ{{0.5,1},{0,0.5}}shmaίnei  όti  to  grάjhma  qa  katalάbei  to  diάsthma  50%  έwV
100% sth orizόntia kateύqunsh  tou plaisίou(dhl. to ήmisu dexiό) enώ to {0,0.5} shmaίnei  όti to grάjhma
qa katalάbei to diάsthma 0% έwV 50% sth kάqeth kateύqunsh tou plaisίou(dhl. to kάtw ήmisu)
Mporoύme kai na zoumάroume qέtontaV  pio mikrό PlotRange. To PlotRange έcei scέsh na kάnei  me ta shmeia

(x,y)  thV kampύlhV, pou epiqumoύme na emjanίzontai sto grάjhma. To  PlotRegion έcei scέsh me thn telikή
qέsh  kai emjάnish tou grajήmatoV mέsa sto  plaίsio( pou qa emjanίzetai  sthn oqόnh maV όtan kάnoume
klίk sto grάjhma)

Plot@Sin@3 xD, 8x, −3 Piê2, 5 Pi<,
PlotRange → 88−4.3, 4<, 80.45, 1<<, Axes −> 8False, True<D;
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Gia  na  zoumάroume  akόma  perissόtero   mporoύme  na  trabήxoume  proV  ta  έxw  tiV  labέV  ή  na  qέsoume  mia
megάlh timή sto ImageSize p.c ImageSizeØ400

Plot@Sin@3 xD, 8x, −3 Piê2, 5 Pi<, PlotRange → 88−4.3, 4<, 80.45, 1<<,
Axes −> 8False, True<, ImageSize → 400D;
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στ)  ΆxoneV.  Me  Axes->{False,True}  anagkάsame  na  mhn  scediasteί  o  άxonaV  Ox.  Mporoύme  na  bάloume
etikέteV stouV άxoneV

Plot@Sin@3 xD, 8x, −3 Piê2, 5 Pi<,
AxesLabel → 8"x value", " Sin@3 xD"<D

-5 5 10 15
x value

-1

-0.5

0.5

1

Sin@3 xD

h Graphics h
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ζ)  Frames  kai  GridLines.  Mporoύme  na  bάloume  plaίsia  gύrw  apo  thn  kampύlh.  H  basikή  entolή  eίnai
Frame->True.  Me  FrameStyle,  FrameLabel,  FrameTicks RotatedLabel  kai  GridLines  mporoύme  na  prosqέsoume
kάpoia eidiaίtera carakthristikά sto telikό plaίsio. P.c 

gr1 = Plot@ 100êP, 8P, 10, 200<, AxesLabel −> 8"Πίεση", "Όγκος"<,
Background −> GrayLevel@3ê4D, DisplayFunction −> Identity D;

gr2 = Show@ gr1, Frame −> 8True, True, False, False<,
FrameLabel −> 8"Πίεση", "Όγκος"< D;

gr3 = Show@ gr2, RotateLabel −> FalseD;
Show@GraphicsArray@8 gr1, gr2, gr3 <DD;

50100150200Πίεση24
68
10
Όγκος

050100150200
Πίεση

02
46
810

Ό
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γ

050100150200
Πίεση

02
46
810Όγκος

Null4

(Trabήxte  proV  ta  έxw   apό  tiV  labέV  an  creiasteί  na  megenqύnete)  Me  Frame->{True,True,False,False}
bάlame  plaίsio  mόno  aristerά  kai  kάtw.   Me  RotateLabel->False  strίyame  thn  etikέta  orizόntia  me
apotέlesma na έcoume ceirόterh emjάnish  sto grάjhma gr3 ap' όti sto gr2  sto opoίo h proepilegmέnh timή
tou  RotateLabel eίnai    RotateLabel->True.  Me  GridLines mporoύme  na  prosqέsoume  plέgma  sta  shmeίa  pou
qέloume ( me proepilegmέnh  timή GridLinesØAutomatic, to plέgma  topoqeteίtai automata apo to Mathemat-
ica me kάpoio eswterikό algόriqmo) p.c

units = Range@ 0 Degree, 360 Degree, 60 DegreeD;
PlotASin@xD, 8x, 0, 2 Pi<, Ticks → 8units, Automatic<,

GridLines → 99 Pi
ccccccc
2

, Pi,
3 Pi
ccccccccccc
2

, 2 Pi,
5 Pi
ccccccccccc
2

=, Automatic=E;

60 ° 120 ° 180 ° 240 ° 300 ° 360 °
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9.1.4 ΆlleV dunatόthteV twn didiάstatwn grajikώn
Mporoύme me FilledPlot  tou pakέtou Graphics`FilledPlot` na gemίsoume me έna crώma to cώro pou brίsketai
metaxύ duo ή parapάnw kampulώn kampulώn ή metaxύ miaV kampύlhV kai έna άxona.  Έtsi gia  parάdeigma h
FilledPlot[f[x],g[x],{x,xin,xmax}] gemίzei  me  crώma  ton  cώro  metaxύ  thV  f[x],   kai  g[x] gia  {x,xin,xmax}, enώ
me  sketo  FilledPlot[f[x],{x,xin,xmax}]  ή  me  FilledPlot[f[x],0,{x,xin,xmax}]  gemίzetai  o  cώroV  metaxύ  thV  f[x]
kai tou Ox. P.c

<< Graphics`FilledPlot`
FilledPlot@Sin@xD, 8x, 0, 2 Pi<, Fills → 8RGBColor@1, 0, 0D<D

1 2 3 4 5 6
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h Graphics h

Sto epόmeno parάdeigma bάlame crώma metaxύ  thV f[x]=Sin[x] kai thV euqeίaV g[x]=1kai mόno sto diάsthma
[0.Pi/2].  Anagkastήkame  na  orίsoume  thn  g[x]=1  gia  to  diάsthma  [0,Pi/2]  kai  f[x]  sto  upόloipo  diάsthma
έtsi ώste na bgeί to epiqumhtό apotέlesma   

FilledPlot[ { Sin[x], If[x<=Pi/2&&x>=0,1,Sin[x]]},  
{x, 0, Pi},  Curves -> Front];
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Me   PlotVectorField  tou  pakέtou   Graphics`Plotfield`   paίrnoume  thn  grajikh  parάstash  enόV
dianusmatikoύ pedίou  enώ  me  CartesianMap kai PolarMap tou pakέtou Graphics`ComplexMap` , scediάzoume

migadikέV  sunartήseiV.  Me  PlotGradientField[f[x,y],{x,xmin,xmax},{y,ymin,ymax}]  tou  pakέtou  Graphics`-
PlotField`  paίrnoume  thn  kateύqunsh  kata  thn  opoίa  h  sunάrthsh  maV  f[x,y]  auxάnetai  me  ton  tacύtero

ruqmό apo to shmeίo {x,y}.  Den prέpei na xecάsoume kai thn Animate  tou pakέtou Graphics`Animation` pou
maV  dίnei  thn  dunatόthta  thV  kinoύmenhV  eikόnaV  lίsteV  shmeίwn  ή  lίsta  sunartήsewn.  Parakάtw
blέpoume  thn  kataskeuή  miaV  akolouqίaV  όrwn  crhsimopoiώntaV  thn  parάdeigma  ListPlot,  Arrow
<<Graphics`Arrow`,  

<< Graphics`Animation`
<< Graphics`Graphics`

AnimateAListPlotATableA 1
cccc
n

+ SinA n π
ccccccccc
2

E + CosA n π
ccccccccc
2

E, 8n, m<E,

PlotRange → 880, 20<, 8−1.5, 1.5<<, AxesOrigin → 80, 0<,
PlotStyle → 8PointSize@0.02D, Hue@.6D<E, 8m, 1, 20, 1<E

PatώntaV  diplό  klίk  se  έna  apo  ta  parapάnw  grajήmata  έcoume  thn  zhtoύmenh  Animation.  Prosέxte
kalέsame  dύo  diajoretikά  pakέta  gia  dύo  diajoretikoύV  skopoύV.  Kalέsame  to  Graphics`Graphics`  gia  thn
ListPlot  kai  to  <<Graphics`Animation`  gia  to  Animate.  Apo  thn  kataskeuή  lέpoume  όti  h  akolouqίa  maV
1ccccn + Sin@ n πcccccc2 D + Cos@ n πcccccc2 Dέcei duo sugklίnouseV upakolouqίeV.

Tελος  µε  Arrow[{x0,y0},{x1,y1}]  µπορούµε  να  σχεδιάσουµε  ένα  βέλος  απο  το  σηµείο  Α0 Hx0, y0Lστο
Α1 Hx1, y1L. Είναι χρήσιµο όταν θέλουµε να σχεδιάσουµε βέλη ή προσανατολισµένους άξονες ή όταν θέλουµε
να τονίσουµε ένα τµήµα του γραφήµατος. Η Arrow απαιτει το πακέτο Graphics`Arrow` π.χ µε την βοήθεια 

<< Graphics`Arrow`
Plot@Sin@xD, 8x, 0, 2 Pi<,
Epilog → 88RGBColor@1, 0, 0D, Arrow@84, .25<, 8Piê2, 1<D<,
Text@"Εδώ \nκοίταξε!", 84, .15<, 8−1, 0<D<D;
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Εδώ
κοίταξε!

Με το \n µπορούµε να αλλάξουµε γραµµή στο κείµενό µας!

DidiastataGrafhmata.nb 18


