
Κεφάλαιο 8ο: 
∆ιαφορικές εξισώσεις 

8.1 H entolή DSolve
Se  autό  to  kejάlaio  qa  ascolhqoύme  me  thn  lύsh  diajorikώn  exisώsewn  dhl.   exisώsewn  me
paragώgouV  stiV  opoίeV  eίnai  άgnwsth  mia  ή  perissόtereV  sunartήseiV  y[x]kai  pou  h  parάgwgoV
touV y'[x]  ikanopoieί  tiV exisώseiV.  P.c x^2 y'[x]-y[x]==0 (άgnwsth h y[x]) kai to sύsthma y'[x]+y[x]-
z[x]==Sin[x],z'[x]+y[x]+z[x]==Cos[x]  me  άgnwsteV  sunartήseiV  tiV  y[x],z[x].  Duo  eίnai  oi  basikέV
sunartήseiV  h  DSolve kai  h  NDSolve.   H deύterh  maV  parέcei  thn  dunatόthta  ariqmhtikήV  epίlushV
diajorikώn  exisώsewn  kai  susthmάtwn  kai  crhsimopoieί  proseggistikέV  meqόdouV  enώ  h  prώth

prospaqeί na breί mia akribή lύsh twn exisώsewn. 

? DSolve

DSolve@eqn, y, xD solves a differential equation for
the function y, with independent variable x. DSolve@
8eqn1, eqn2, ... <, 8y1, y2, ... <, xD solves a
list of differential equations. DSolve@eqn, y, 8x1,
x2, ... <D solves a partial differential equation. More…

dhl.  h  DSolve[eqn,  y, x]  lύnei  thn  diajorikή  exίswsh  eqn kai  brίskei  thn  sunάrthsh   y, h  opoίa  έcei
anexάrthth  metablhtή  thn  x.  H  DSolve[{eqn1,  eqn2,  ...   },  {y1,  y2,  ...   },  x]  lύnei  to  sύsthma  eqn1,
eqn2, ... apo diajorikέV exisώseiV me άgnwsteV tiV sunartήseiV y1, y2, ...  pou eίnai  sunartήseiV thV
x. TέloV h  DSolve[eqn, y, {x1, x2, ... }] lύnei thn exίswsh merikώn paragώgwn eqn wV proV  thn y pou
eίnai  sunάrthsh  twn  metablhtώn  x1, x2, ...  Akolouqoύn  arketά  paradeίgmata  (gia   didaktikoύV
lόgouV grάyame katά "lάqoV" DSolve[eqn,y[x],x] antί tou swstoύ DSolve[eqn,y,x])

Remove@eqn, y, xD
eqn = x^2 y'@xD − y@xD m 0;
DSolve@eqn, y@xD, xD

88y@xD → Æ−1êx C@1D<<

Blέpoume όti h  genikή  lύsh periέcei  mia staqerά C[1]. An perilambάnontai kai άlleV staqerέV sthn
lύsh  autέV  qa  apariqmoύntai  wV  C[1],[2],....Mporoύme  na  allάxoume  ton  sumbolismό  twn  staqerώn
όpwV maV arέsei p.c to C me sta8era  me thn entolή DSolveConstants->sta8era  p.c
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soll = DSolve@eqn, y@xD, x, DSolveConstants → sta8eraD

88y@xD → Æ−1êx sta8era@1D<<

Prosέxte  όti  h  lύsh  y[x]  den  dίnetai  apeuqeίaV  allά  mέsa  se  {{}}!!!  dhl.  mέsa  se  dύo  lίsteV  όpwV
jaίnetai kai apo thn FullForm:

FullForm@sollD

List@List@Rule@y@xD,
Times@Power@E, Times@−1, Power@x, −1DDD, sta8era@1DDDDD

PwV  όmwV  qa mporέsome na  "xetrupώsoume" thn  y[x]] apo  kei mέsa  gia  na broύme  gia  parάdeigma  to
tetrάgwnό thV; Qa anajέroume dύo trόpouV: 
PrώtoV trόpoV crhsimopoiώntaV thn Last ή isodύnama paίrnontaV to stoiceίo 2o thV soll[[1,1]] dhl.
to soll[[1,1]][[2]] pou grάjetai aploύstera soll[[1,1,2]]

soll@@1, 1, 2DD
Last@soll@@1, 1DDD

Æ−1êx sta8era@1D

Æ−1êx sta8era@1D

Æ−1êx sta8era@1D

DeύteroV trόpoV: crhsimopoiώntaV to sύmbolo /. thV antikatάstashV:

expr /. rules ejarmόzei touV kanόneV pou brίskontai sta rules gia na metaschmatίsei kάqe tmήma thV

expr. 

y@xD ê. soll

8Æ−1êx sta8era@1D<

Epeidή  όmwV upάrcoun pάli ta {} qa prέpei kalύtera na grάyoume 
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y@xD ê. soll@@1, 1DD

Æ−1êx sta8era@1D

ή isodύnama 

y@xD ê. soll@@1DD

Æ−1êx sta8era@1D

(To y[x]/.soll[[1]] aplά shmaίnei όti brίskoume prώta to y[x]/.soll dhl. th lίsta 8Æ−1êx sta8era@1D<
kai metά brίskoume to 1o stoiceίo thV lίstaV dhl. to Æ−1êx sta8era@1D(=y[x]/.soll[[1]] ). )
Tώra  apo  thn  stigmή  pou  έcoume  ton  tύpo  thV  y[x]  mporoύme  na  kάnoume  dokimή  an  dhl.  prάgmati
ikanopoieίtai h arcikή maV diajorikή exίswsh:

lysh = soll@@1, 1DD
eqn ê. lysh

y@xD → Æ−1êx sta8era@1D

−Æ−1êx sta8era@1D + x2 y�@xD == 0

DustucώV  den  apέdwse  h  antikatάstash  y@xD → Æ−1êx sta8era@1Dmέsa  sthn  eqn(den  pήrame

True  )  .Autό  sumbaίnei  diόti  gίnetai  antikatάstash  thV  sunάrthshV  y[x]  allά  όci  kai  thV

paragώgou thV y'[x] mέsa sthn eqn!!! Me  y@xD → Æ−1êx sta8era@1Dennooύme antikatάstash tou

y[x]  me  Æ−1êx sta8era@1Dkai  tίpota  parapάnw.  Me  authn  thn  antikatάstash  den  mporeί  na

katalάbei to Mathematica  όti me  y[x] ennooύme  sunάrthsh tou x !!! Opόte den έcei kammiά idέa gia to
pwV qa breί  mia timή  thV  y  ή  pwV qa paragwgίsei thn y. To mόno  pou xέrei eίnai h timή thV y[ ] όtan

έcoume  qέsei  to  grάmma  x.  Opόte  qa  prέpei  prώta  na  kάnoume  thn  antikάtάstash     thV   y[x]me
y[x]/.soll[[1,1]] kai tou  x me 3, gia na upologίsoume gia parάdeigma to y[3] kai prέpei na  broύme  thn

parάgwgo  y1  thV  y  kai  metά  na  antikatastήsoume  sthn  eqn  sugcrόnwV  tiV  antikatastrάtieV  twn
y[x],y'[x] gia na kάnoume thn dokimή. Thn parάgwgo (se morjή kanόna) thn brίskoume me D[soll,x][[1,1]]
kai se morjή sunάrthshV me D[y[x]/.soll[[1,1]],x]. AV doύme ta parakάtw apotelέsmata
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y@3D = y@xD ê. soll@@1DD ê. x → 3
paragwgoslyshs = D@soll, xD@@1, 1DD
y1@xD = D@Hy@xD ê. soll@@1, 1DDL, xD
eqn ê. 8lysh, y'@xD → y1@xD<
eqn ê. 8lysh, paragwgoslyshs<

sta8era@1D
cccccccccccccccccccccccccccccc

Æ1ê3

y�@xD →
Æ−1êx sta8era@1D
cccccccccccccccccccccccccccccccccccccccccc

x2

Æ−1êx sta8era@1D
cccccccccccccccccccccccccccccccccccccccccc

x2

True

True

To  /.{lysh, y'[x]Øy1[x]} shmaίnei   όti sugcrόnwV  antikaqistoύme thn  y[x] me Æ−1êx sta8era@1D  kai
thn  y'[x]  me  y1[x]  mέsa  sthn  eqn.  AV  kάnoume  kai   έna  aplό  parάdeigma  gia  na  katalάboume  thn
diajorά:

8a, b, c< ê. a → b ê. b → d

8d, d, c<

8a, b, c< ê. 8a → b, b → d<

8b, d, c<

Sto  1o  parάdeigma  antikatastήsame  diadocikά  enώ  sto  2o  kάname  mia  antikatάstash  sugcrόnwV!
Giautό exάllou proέkuyan kai diajoretikά apotelέsmata!
Gia  na  katalάbei  to  Mathematica  όti  me  y[x]  ennooύme  mia  sunάrthsh  tou  x  qa  mporoύsame  gia
parάdeigma na orίsoume sth qέsh thV y thn f[z_]:=y[x]/.soll[[1]]/.xØz kai sth sunέceia όpou upάrcei h
y na th antikaqistoύme me thn f :
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f@z_D := y@xD ê. soll@@1DD ê. x → z
f'@zD
eqn ê. y → f

Æ−1êz sta8era@1D
cccccccccccccccccccccccccccccccccccccccccc

z2

True

Scόlio:  An  antί  y[x]  qέsoume  aplά  y  mέsa  sthn   DSolve  tόte  ta  prάgmata  aplousteύontai.
Prosέxte prosektikά ta apotelέsmata parakάtw:
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y@xD ê. soll@@1, 1DD
D@y@xD ê. soll@@1, 1DD, xD
y@zD ê. soll@@1, 1DD
D@y@zD ê. soll@@1, 1DD, zD
Clear@yD
soll0 = DSolve@eqn, y, xD
y@3D ê. soll0@@1, 1DD
y@zD ê. soll0@@1, 1DD
D@y@zD ê. soll0@@1, 1DD, zD

Æ−1êx sta8era@1D

Æ−1êx sta8era@1D
cccccccccccccccccccccccccccccccccccccccccc

x2

y@zD

y�@zD

88y → Function@8x<, Æ−1êx C@1DD<<

C@1D
ccccccccccccc
Æ1ê3

Æ−1êz C@1D

Æ−1êz C@1D
ccccccccccccccccccccccccc

z2

prosocή  άllo  apotέlesma  me  thn   DSolve[eqn,y,x]  kai  άllo   DSolve[eqn,y[x],x].  H  DSolve[eqn,y,x]
eίnai  polύ  crήsimh  diόti  maV  dίnei   to  y  na  eίnai  sunάrthsh  tou  x  kai  o  tύpoV  thV  y  eίnai
y[x]/soll0[[1,1]]  dhl.  =Æ−1êx C@1D.  ¨Etsi  gia  parάdeigma  to  y[z]  eίnai  ίso  me  y[z]/.soll0[[1,1]]  dhl.
Æ−1êz C@1Dkai h parάgwgoV wV proV z eίnai D[y[z]/.soll0[[1,1]], z] dhl. Æ−1êz C@1Dccccccccccccccccccz2  . Parathreίste όti to
Mathematica  gia  thn   antίstoich  apάnthsh  pou  dίnei  h  DSolve[eqn,y[x],x]  ,  mporeί  na  breί  thn

parάgwgo  wV  proV  x  allά  den  gnwrίzei  pwV  na  brei  to  y[z]  oύte  thn  parάgwgo  wV  proV  z(όpwV  ήdh
proanajέrame)!!! 

To pleonέkthma eίnai janerό:   mporoύme me thn lύsh gia thn άgnwsth y pou dίnei h DSolve[eqn,y,x] na
kάnoume eύkola thn dokimή:
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lysh1 = soll0@@1, 1DD
eqn ê. lysh1

y → Function@8x<, Æ−1êx C@1DD

True

8.2 Oi dunatόthteV thV DSolve
Genikά  gia  thn  DSolve  prέpei  na  xέroume  όti  epilύei  1)  όleV  tiV  gram.  exisώseiV  me  staqeroύV
suntelestέV  poiasdήpote  tάxhV  2)έna  eurύ  jάsma  grammikώn  exisώsewn  me  mh  staqeroύV
suntelestέV  mέcri  2hV  tάxhV  kai  3)  έna  eurύ  jάsma  mh  grammikώn  diajorikώn  exisώsewn.  Mporeί
epίshV  na  epilύsei  diajorikέV  exisώseiV  me  merikέV  paragώgouV  arkei  na  dώsoume  tiV  anexάrthteV
metablhtέV  apo  tiV  opoίeV  exartάtai  h  zhtoύmenh  sunάrthsh,  upό  morjή  lίstaV.  Akolouqoύn
paradeίgmata:

Grammikή diajorikή exίswsh 1hV tάxhV 

eqn1 = y'@xD + y@xD ê x +
Cos@xD − E^x
ccccccccccccccccccccccccccccccccc

x
m 0

soll1 = DSolve@eqn1, y, xD

−Æx + Cos@xD
cccccccccccccccccccccccccccccccc

x
+

y@xD
ccccccccccccc

x
+ y�@xD == 0

99y → FunctionA8x<,
C@1D
ccccccccccccc

x
+

Æx − Sin@xD
ccccccccccccccccccccccccccccc

x
E==

Eύresh miaV timήV thV y p.c thV y[3]

y@3D ê. soll1@@1, 1DD

C@1D
ccccccccccccc

3
+

1
cccc
3
HÆ3 − Sin@3DL

Όtan  upάrcoun  arcikέV  sunqήkeV  tiV  anagrάjoume  mέsa  sthn  entolή  DSolve  me  morjή  lίstaV  sth
morjή:

DSolve[{eqn, sunqήkeV},y,x]

 P. c gia na luqeί h eqn1 me thn arcikή sunqήkh y[2]==1 tόte qa grάyoume:
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DSolve@8eqn1, y@2D m 1<, y, xD

99y → FunctionA8x<,
2 − Æ2 + Æx + Sin@2D − Sin@xD
ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc

x
E==

Grammikή diajorikή exίswsh 2hV tάxhV me staqeroύV suntelestέV

eqn2 = y''@xD − 2 y'@xD + y@xD m 0
soll1 = DSolve@eqn2, y, xD

y@xD − 2 y�@xD + y��@xD == 0

88y → Function@8x<, Æx C@1D + Æx x C@2DD<<

Edώ  emjanίzontai  dύo  staqerέV  sthn  lύsh.  Gia  na  exajanίsoume  thn  mia  apo  tiV  dύo  qa  prέpei  na
dώsoume  kάpoieV  arcikέV  sunqήkeV  sthn  y  ή  sthn  parάgwgo  y'.  An  dώsoume  arcikέV  sunqήkeV
sugcrόnwV kai stiV dύo tόte paίrnoume mia lύsh y cwrίV staqerέV:

DSolve@8eqn2, y@0D m 1<, y, xD
DSolve@8eqn2, y'@1D m 0<, y, xD
DSolve@8eqn2, y@0D m 1, y'@1D m 0<, y, xD

88y → Function@8x<, Æx H1 + x C@2DLD<<

88y → Function@8x<, Æx H−2 + xL C@2DD<<

99y → FunctionA8x<, −
1
cccc
2

Æx H−2 + xLE==

Grammikή diajorikή exίswsh 2hV tάxhV me mh staqeroύV suntelestέV

eqn3 = x y''@xD − H2 x + 1L y'@xD + Hx + 1L y@xD m x
è!!!!

x E^x
DSolve@eqn3, y, xD

H1 + xL y@xD − H1 + 2 xL y�@xD + x y��@xD == Æx x3ê2

99y → FunctionA8x<,
4
cccc
5

Æx x5ê2 + Æx C@1D +
1
cccc
2

Æx x2 C@2DE==
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Exίswsh me merikέV paragώgouV wV proV  x kai y kai άgnwsth sunάrthsh thn z[x,y]

eqn4 = x D@z@x, yD, xD + y D@z@x, yD, yD m z@x, yD
soll4 = DSolve@eqn4, z, 8x, y<D

y zH0,1L@x, yD + x zH1,0L@x, yD == z@x, yD

99z → FunctionA8x, y<, x C@1DA y
cccc
x
EE==

Prosocή edώ me C@1D@ yccccx Dennooύme mia sunάrthsh C[1] miaV metablhtήV έstw t sthn opoίa έcoume
antikatastήsei thn metablhtή t me to lόgo y/x. AV kάnoume kai dokimή 

soll4@@1, 1DD
eqn4 ê. soll4@@1, 1DD
eqn4 ê. soll4@@1, 1DD êê Simplify

z → FunctionA8x, y<, x C@1DA y
cccc
x
EE

y C@1D�A y
cccc
x
E + x i

k
jjC@1DA y

cccc
x
E −

y C@1D�@ yccccx Dccccccccccccccccccccccccccccc
x

y
{
zz == x C@1DA y

cccc
x
E

True

H Simplify kάnei touV apaitoύmenouV upologismoύV kai aplopoieί thn parάstash

OmogenήV  grammikή  exίswsh  2hV  tάxhV  (me  staqeroύV  suntelestέV  kai)me  merikέV  paragώgouV  kai
άgnwsth sunάrthsh thn z[x,y]

eqn5 =

D@z@x, yD, 8x, 2<D − 5 D@z@x, yD, x, yD + 6 D@z@x, yD, 8y, 2<D m 0
soll5 = DSolve@eqn5, z, 8x, y<D

6 zH0,2L@x, yD − 5 zH1,1L@x, yD + zH2,0L@x, yD == 0

88z → Function@8x, y<, C@1D@3 x + yD + C@2D@2 x + yDD<<

Edώ  blέpoume  όti  h  genikή  lύsh  periέcei  duo  sunartήseiV  C[1]  kai  C[2]  stiV  opoίeV  έcoume
antikatastήsei thn metablhtή touV me 3 x+y kai me 2 x+y antίstoica. H dokimή gίnetai eύkola:
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soll5@@1, 1DD
eqn5 ê. soll5@@1, 1DD
eqn5 ê. soll5@@1, 1DD êê Simplify

z → Function@8x, y<, C@1D@3 x + yD + C@2D@2 x + yDD

9 C@1D��@3 x + yD + 4 C@2D��@2 x + yD + 6 HC@1D��@3 x + yD + C@2D��@2 x + yDL −

5 H3 C@1D��@3 x + yD + 2 C@2D��@2 x + yDL == 0

True

8.3 Sustήmata diajorikώn exisώsewn kai h entolή 
FullSimplify
Me  thnDSolve  mporoύme  na  epilύsoume  kai  sustήmata  diajorikώn  exisώsewn,  aplά  qa  prosέxoume
na  dώsoume  mazί  me  tiV  diajorikέV  exisώseiV  kai  tiV  arcikέV  ή  oriakέV  sunqήkeV  mέsa  se  mia  lίsta
kai tiV άgnwsteV sunartήseiV mέsa se άllh lίsta.P.c 

system6 =

8y'@xD + y@xD − z@xD m Sin@xD, z'@xD + y@xD + z@xD m Cos@xD<;
agnwstesSynarthseis6 = 8y@xD, z@xD<;
soll6 = DSolve@system6, agnwstesSynarthseis6, xD
soll6 êê Simplify
soll6 êê FullSimplify

88y@xD → Æ−x C@1D Cos@xD + Æ−x C@2D Sin@xD +

Æ−x Sin@xD HÆx Cos@xD2 + Æx Sin@xD2L, z@xD → Æ−x C@2D Cos@xD −

Æ−x C@1D Sin@xD + Æ−x Cos@xD HÆx Cos@xD2 + Æx Sin@xD2L<<

88y@xD → Æ−x HC@1D Cos@xD + HÆx + C@2DL Sin@xDL,
z@xD → Æ−x HHÆx + C@2DL Cos@xD − C@1D Sin@xDL<<

88y@xD → Sin@xD + Æ−x HC@1D Cos@xD + C@2D Sin@xDL,
z@xD → Cos@xD + Æ−x HC@2D Cos@xD − C@1D Sin@xDL<<

Edώ  crhsimopoiήsame kai  thn  sunάrthsh  FullSimplify gia   na  kάnoume  όso  to  dunatόn  perissόtereV
aplopoiήseiV. AlliώV h lush όpwV blέpoume έcei perίplokh morjή. To ίdio qa kάnoume όpou creiάzetai
kai  parakάtw.  Gia  thn  dokimή  qa  prέpei  na  broύme  kai  tiV  paragώgouV  y'[x]  kai  z'[x]  kai  na
antikatastήsoume:
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system6 ê. soll6@@1DD ê. D@soll6@@1DD, xD
system6 ê. soll6@@1DD ê. D@soll6@@1DD, xD êê Simplify

8Æ−x Sin@xD HÆx Cos@xD2 + Æx Sin@xD2L == Sin@xD,
Æ−x Cos@xD HÆx Cos@xD2 + Æx Sin@xD2L == Cos@xD<

8True, True<

Scόlio  An  eίcame  qέsei  parapάnw  agnwstesSynarthseis6={y,  z}  antί  agnwstesSynarthseis6={y[x],z[x]}
qa eίcame apojύgei na broύme kai tiV paragώgouV twn y kai z gia na kάnoume thn dokimή . Autό όmwV
den to kάname  diόti h apάnthsh pou qa maV dinόtan qa perieίce  wV gnwstό, ta yØFunction[{x},... kai

zØFunction[{x},...kai dustucώV tόte  to Mathematica adunateί na kάnei Simplify ή FullSimplify!!!!

An  sto  parapάnw  sύsthma  έcoume  kai  arcikέV  sunqήkeV  p.c  y[p/2]=1  kai  z[p/2]=0  tόte  autέV
prostίqontai polύ aplά sto sύsthma:

DSolve@8system6, y@Pi ê 2D m 1, z@Pi ê 2D m 0<,
agnwstesSynarthseis6, xD êê FullSimplify

88y@xD → Sin@xD, z@xD → Cos@xD<<

8.4 H entolή NDSolve
Kleίnoume  to  kejάlaio  me  thn  NDSolve  h  opoίa  parέcei  th  dunatόthta  ariqmhtikήV  epίlushV
diajorikώn exisώsewn kai susthmάtwn. SunήqwV crhsimopoioύme thn NDSolve όpou mia akribή lύsh
den mporeί na breqeί me thn DSolve. P.c

Clear@eqn, sollD
eqn = y''@xD + 5 Log@y@xDD m 0;
soll m DSolve@8eqn, y'@0D m 1, y@0D m 1<, y@xD, xD

— DSolve::bvimp :  
General solution contains implicit solutions. In the boundary value problem

these solutions will be ignored, so some of the solutions will be lost.

soll == 8<

DSolve::bvimp: General solution contains implicit solutions. In the boundary value problem these solutions
will be ignored, so some of the solutions will be lost.

soll=={}

H sύntaxh thV entolήV eίnai 
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NDSolve[diajorikέV exisώseiV,y[x],{x,xmin,xmax}]

An  upάrcoun  perissόtereV  apo  mia  diaj.  exisώseiV  mpaίnoun  se  lίsta  mazί  me  tiV  arcikέV  sunqήkeV
an  autέV  bέbaia  upάrcoun.  Anti  y[x]  mporoύme  na  grάyoume  pio  aplά  y.  Fusikά  όpwV  ήdh  xέroume
sthn deύterh perίptwsh qa pάroume thn y wV sunάrthsh tou x enώ sthn prώth perίptwsh qa pάroume
thn timή y[x] thV y se morjή kanόna. Sto tέloV prέpei na dhlώsoume kai to diάsthma {x,xmin,xmax},
mέsa sto opoίo qέloume na doqeί h (proseggistikή) lύsh. P.c

Clear@sollD
soll = NDSolve@8eqn, y'@0D m 1, y@0D m 1<, y, 8x, 0, 4<D
soll1 = NDSolve@8eqn, y'@0D m 1, y@0D m 1<, y@xD, 8x, 0, 4<D

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

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

H  NDSolve  energeί  wV  exήV:  Upologίzei  th  lύsh  y,  proseggistikά,  prώta  gia  έna  mikrό  plήqoV
shmeίwn  tou  diastήmatoV  {xmin,xmax}. Autά  ta  shmeίa  mazί  me tiV prokύptouseV  timέV   ta bάzei  se
mia  lίsta  pou  thn  onomάzei  gia  suntomίa  <>.  Sth  sunέceia  kάnei  katάllhlh  parembolή  stiV
parapάnw timέV thV lίstaV <> gia na mporέsei na breί thn timή thV y[x] gia opoiodήpote άllo shmeίo
x tou  diastήmatoV.   Gia  autό  άllwste  sthn  apάnthsh  h  sunάrthsh  y  anajέretai  wV  Interpolating-
Function  dhladή  mia  sunάrthsh  pou  oi  timέV  thV  y[x]  upologίzontai  me  thn  mέqodo  parembolήV.  An
qέloume na broύme gia parάdeigma thn timή y[0.02] qa grάyoume έna apo ta parakάtw

Hy ê. soll@@1, 1DDL@0.02D
soll@@1, 1, 2DD@0.02D
y@xD ê. soll1 ê. x → 0.02

1.01999

1.01999

81.01999<

Prosocή  den  grάyame  skέta  y/.soll[[1,1]][0.02]  ή  y/.soll[[1]]/.x->0.02  diόti  den  qa  doulέyei!  Genikά  me

InterpolatingFunction[  …  ][x]  brίskoume  thn  timή  thV  sunάrthshV  parembolήV  y  sto  x.
EpίshV mporoύme na broύme kai όseV άlleV timέV qάloume kai na kάnoume kai grajikή parάstash thV
(proseggistikήV)  lύshV  thV  diajorikήV  exίswshV.  P.c  an  qeloume  na  broύme  tiV  timέs  y[x]  gia  x=0,
0.08, 2 0.08, 3 0.08, ... qa grάyoume
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pinakas1 = Table@y@xD ê. soll1, 8x, 0, 4, .08<D
pinakas = Table@soll@@1, 1, 2DD@xD, 8x, 0, 4, .08<D

881.<, 81.07958<, 81.15673<, 81.22925<, 81.29518<, 81.35286<,
81.40089<, 81.43816<, 81.46382<, 81.47731<, 81.47834<,
81.46688<, 81.44318<, 81.40776<, 81.36143<, 81.30524<,
81.24056<, 81.169<, 81.09246<, 81.01311<, 80.933368<,
80.855841<, 80.783302<, 80.718571<, 80.664395<, 80.623265<,
80.597208<, 80.587575<, 80.594882<, 80.618737<, 80.657895<,
80.710411<, 80.773845<, 80.845475<, 80.92248<, 81.00208<,
81.08163<, 81.15869<, 81.23106<, 81.2968<, 81.35424<,
81.40201<, 81.43898<, 81.46433<, 81.4775<, 81.4782<,
81.46642<, 81.44241<, 81.4067<, 81.3601<, 81.30367<<

81., 1.07958, 1.15673, 1.22925, 1.29518, 1.35286, 1.40089,
1.43816, 1.46382, 1.47731, 1.47834, 1.46688, 1.44318,
1.40776, 1.36143, 1.30524, 1.24056, 1.169, 1.09246, 1.01311,
0.933368, 0.855841, 0.783302, 0.718571, 0.664395, 0.623265,
0.597208, 0.587575, 0.594882, 0.618737, 0.657895, 0.710411,
0.773845, 0.845475, 0.92248, 1.00208, 1.08163, 1.15869,
1.23106, 1.2968, 1.35424, 1.40201, 1.43898, 1.46433,
1.4775, 1.4782, 1.46642, 1.44241, 1.4067, 1.3601, 1.30367<

Oi  timέV  den  diajέroun  se  kάqe  perίptwsh  aplώV  ston  prώto  pίnaka  emjanίzontai  me  thn  morjή
lίstaV. Me thn Plot mporoύme na kάnoume thn grajikh thV parάstash:

Plot@y@xD ê. soll1, 8x, 0, 4<, PlotStyle → RGBColor@1, 0, 0DD

1 2 3 4

0.6

0.8

1.2

1.4

h Graphics h

Fusikά gia thn deύterh perίptwsh qa mporoύsame na grάyoume 
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Plot@soll@@1, 1, 2DD@xD, 8x, 0, 4<, PlotStyle → RGBColor@0, 1, 0DD

1 2 3 4

0.6

0.8

1.2

1.4

h Graphics h

An  tώra  kάnoume  klίk  pάnw  sto  scήma  kai  sthn  sunέceia  patήsoume  sunecώV  to  plήktro   Alt
mporoύme na doύme sthn aristerή gwnίa thV oqόnhV maV tiV suntetagmέneV twn shmeίwn thV kampύlhV
maV. H entolή NDSolve ejarmόzetai exίsou apotelesmatikά kai se sustήmata diajorikώn exisώsewn.

Άskhsh:  Na  luqeί  ariqmhtikά  to  sύsthma  twn  diajorikώn  exisώsewn  y'[x]==Log[z[x]]+y[x],z'[x]==-
Log[y[x]]-2  z[x]me  arcikέV  sunqήkeV  y[2]==z[2]==1  sto  diάsthma  [2,5].  Na  breqoύn  oi  timέV  twn
sunartήsewn y[x] kai z[x] sta shmeίa x=2,2.5,3,3.5,...,5 kai na gίnoun oi grajikέV touV parastάseiV.
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