
Eisagwg  sthn Epist mh twn Upologist¸n - Tm ma (a)SÔntome
 odhg�e
 gia th qr sh tou programmatistikoÔ pakètou MATLAB(Leitourgikì sÔsthma Linux)Gia na ano�xoume to MATLAB phga�noume sto k�tw aristerì �kro th
 ojình
 kai pièzoume to Ei-kon�dio Ekk�nhsh
 (èna kapèlo), kai epilègoume to menoÔ Mathematics kai apì eke� epilègoume
MATLAB gia na ano�xei to prìgramma.Gia na p�roume k�poio �meso apotèlesma mporoÔme apl� na plhktrolog soume thn entol  sto par�-juro entol¸n (commander window). AkoloujoÔn k�poia parade�gmata:a. Gia na broÔme to hm�tono th
 gwn�a
 me ant�stoiqo tìxo 3.14159 plhktrologoÔme thn entol (ìpw
 sto FORTRAN):

>>sin(3.14159) 
>>sin(pi)pat�me enter kai pa�rnoume to apotèlesma. 'Omoia qrhsimopoioÔme ti
 sunart sei
 cos, tan giato sunhm�no kai thn efaptomènh ant�stoiqa.b. Me ton �dio trìpo qrhsimopoioÔntai oi sunart sei
 abs (apìluth tim ), log (fusikì
 log�rij-mo
), log10 (dekadikì
 log�rijmo
) sqrt (tetragwnik  r�za), ktl.g. Gia na jèsoume se mia metablht  mia arijmhtik  tim  gr�foume (ìpw
 sto FORTRAN):
>>x = 3pat�me enter kai pa�rnoume to apotèlesma. Apì th stigm  pou jèsame sth metablht  x thn tim 3 aut  ja diathrhje� èw
 ìtou kle�soume to prìgramma,   an th
 all�xoume thn tim , p.q. anjèsoume ek nèou x = 5.PROSOQH: 'Ena KEFALAIO gr�mma jewre�tai diaforetik  metablht  apì to ant�stoiqoPEZO, apì to MATLAB. P.q. to y kai to Y e�nai duo diaforetikè
 metablhtè
. 'Omoia kai oi

Row, row, ROw, rOw ktl.d. Gia na upolog�sw thn tim  mia
 sun�rthsh
, p.q. th
 f = x2−|x|, se èna shme�o x k�nw ta ex 
:
i. An èqw  dh anajèsei tim  sthn metablht  x tìte mpor¸ na gr�yw

>>f = x^2 - abs(x)kai na p�rw thn tim  th
 sun�rthsh
.PROSOQH: An den èqw d¸sei tim  sto x to MATLAB ja bg�lei m numa l�jou
.
ii. Mpor¸ na fti�xw mia sun�rthsh qrhsimopoi¸nta
 thn entol  inline:

>>f = inline(’x^2 - abs(x)’)T¸ra sthn metablht  f èqei sundeje� èna alfarijmhtikì pou antistoiqe� o tÔpo
 th
 su-n�rthsh
. Gia na upolog�soume thn tim  th
 sto 3 gr�foume apl�
>>f(3)kai pat�me enter   1



>>x=3 (pat�me enter)
>>f(x) (pat�me enter)e. Gia na sqedi�soume mia sun�rthsh qrhsimopoioÔme thn entol  fplot w
 akoloÔjw
:

fplot(sun�rthsh, ped�o orismoÔ)p.q. h entol  fplot(’x^2’,[1,2]) shma�nei ìti ja sqediaste� h grafik  par�stash th
sun�rthsh
 x2 sto di�sthma [1,2℄.E�n èqoume  dh anajèsei se k�poia metablht  ton tÔpo mia
 sun�rthsh
, mporoÔme na b�loumeeke�nh th metablht  ant� tou tÔpou. P.q. gia to sqediasmì th
 sun�rthsh
 f = x2 − |x| stoped�o orismoÔ [1,5℄ gr�foume:
>>f = inline(’x^2 - abs(x)’) (pat�me enter)
>>fplot(f,[1,5]) (pat�me enter)st. Gia na fti�xoume ènan p�naka akoloujoÔme ta parak�tw 3 b mata:1. Mia arister  agkÔlh: → [, gia na ano�xei o p�naka
.2. Sth sunèqeia, plhktrologoÔme ta stoiqe�a tou p�naka kat� gramm , me èna kenì   èna kìmmametaxÔ tou
. An jèloume na metaboÔme sthn epìmenh gramm  pat�me enter,   b�zoume todiaqwristikì gramm¸n (?).3. Mìli
 oloklhr¸soume th diadikas�a eggraf 
 twn stoiqe�wn tou p�naka gr�foume mia dexi�agkÔlh → ℄ kai pat�me enter gia na kle�sei o p�naka
.P.q. H entol 

>>A = [1 2 3 (pat�me enter)
2 5 23 (pat�me enter)
11 1 23] (pat�me enter) 
>>A = [1,2,3;2,5,23;11,1,23] (enter)fti�qnei ton p�naka

A =





1 2 3
2 5 23

11 1 23



 ,en¸ h entol  gia ta dianÔsmata ja e�nai:
>>a = [ 2 (pat�me enter)
4 (pat�me enter)
5] (pat�me enter) 
>>a = [ 2;4;5] (enter)fti�qnei to di�nusma:

a =





2
4
5



 .
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Er¸thsh: P¸
 ja fti�xete to [1, 2, 3, 4, 5]?To MATLAB ektì
 apì to par�juro entol¸n parèqei kai dunatìthta suggraf 
 programm�-twn, ìpou k�je for� ektele�tai mia om�da apì entolè
 me skopì p.q. thn ep�lush enì
 grammikoÔsust mato
   mia
 mh grammik 
 ex�swsh
,   enì
 neurwnikoÔ diktÔou ktl. H suggraf  aut g�netai mèsw tou editor tou MATLAB , pou lègetai m-editor.A
 doÔme b ma b ma me th morf  paradeigm�twn, th suggraf  tri¸n programm�twn:EÔresh
 th
 tim 
 enì
 oloklhr¸mato
. S' autì to par�deigma ja broÔme thn tim  touoloklhr¸mato
 ∫

2

0
x2dx k�nonta
 qr sh th
 biblioj kh tou MATLAB kai ja ektup¸soume ta apote-lèsmata se èna arqe�o ìnoma result.txt.(D�pla se k�je entol  ja up�rqei epex ghsh me th morf  sqol�ou. Gia na eis�goume èna sqìlio, arke�na gr�youme to sÔmbolo % kai dexi� tou na eis�goume to sqìliì ma
).B ma 1. PlhktrologoÔme sto par�juro entol¸n thn entol  edit gia na ano�xei o m-editor.B ma 2. PlhktrologoÔme ti
 akìlouje
 entolè
:

fid = fopen(’results.txt’,’w’); % Ano�goume èna arqe�o me ìnoma result.txt gia na% gr�youme s' autì (mode: write)
f = inline(’x.^2)’); % Kataskeu�zoume sumbolik� th sun�rths  ma
% qrhsimopoi¸nta
 thn entol  inline

s = quadl(f,0,2); % KaloÔme th sun�rthsh quadl gia na% upolog�soume to olokl rwma
fprintf(fid,’Integral s= %f’,s); % Ektup¸noume to apotèlesma qrhsimopoi¸nta
% autìmath morfopo�hsh (%f) sto arqe�o me arijmì fid.
fclose(’all’); % Kle�noume ìla ta arqe�a tou progr�mmato
B ma 3. ApojhkeÔoume to arqe�o d�nonta
 èna ìnoma, p.q. integral. Autìmata to arqe�o pa�rneithn kat�lhxh m (integral.m) dhl¸nonta
 ìti e�nai arqe�o tou MATLAB.B ma 4. Apì to par�juro entol¸n plhktrologoÔme to ìnoma tou arqe�ou, qwr�
 thn kat�lhxh, kaiano�gonta
 to arqe�o pou dhmiourg jhke blèpoume ta apotelèsmata mèsa s' autì.Shme�wsh 1: To erwthmatikì sto tèlo
 twn entol¸n to b�zoume gia na mhn emfan�zontai taapotelèsmata sto par�juro entol¸n.Shme�wsh 2: An jèloume ta apotelèsmat� ma
 na ektupwjoÔn sthn ojình qwr�
 morfopo�hsh,apl� parablèpoume ti
 grammè
 1,4 kai 5 tou progr�mmato
, kai afairoÔme to erwthmatikìapì thn gramm  4. An jèloume na ektupwjoÔn sthn ojình me morfopo�hsh, qrhsimopoioÔmethn entol  fprintf ìpw
 aut  perigr�fetai sthn 4h gramm , qwr�
 na prosdior�soume ton kwdikìarijmì tou arqe�ou (fid):

fprintf(’Integral s= %f’,s);EÔresh
 twn riz¸n mia
 algebrik 
 ex�swsh
. 'Estw ìti jèloume na broÔme ti
 ìle
 ti
r�ze
 th
 algebrik 
 ex�swsh
:
f(x) = x5 − 2x4 + 4x3 − 3x2 + x − 1,k�nonta
 qr sh th
 biblioj kh tou MATLAB kai ja ektup¸soume ta apotelèsmata sthn ojình qwr�
morfopo�hsh. To akìloujo prìgramma br�skei ti
 r�ze
 th
 f(x) = 0:3



a = [1,-2,4,-3,1,-1]; % Anajètoume tou
 suntelestè
 th
 ex�swsh
 se èna di�nusma% xekin¸nta
 apì to suntelest  tou megistob�jmiou ìrou.
r = roots(a) % KaloÔme th sun�rthsh roots gia na upolog�soume ti
 r�ze
% th
 ex�swsh
Ep�lush Grammik¸n Susthm�twn. 'Estw ìti jèloume na broÔme thn lÔsh tou grammikoÔsust mato
:

4x1 + 2x2 − 3x3 = 1
3x1 + x2 + 4x3 = 11
2x1 − 4x2 + 11x3 = 28k�nonta
 qr sh th
 biblioj kh tou MATLAB. Ta apotelèsmata ja ektupwjoÔn sthn ojình me mor-fopo�hsh:

A = [4,2,-3;3,1,4;2,-4,11]; % Sqhmat�zoume ton p�naka twn suntelest¸n.
b = [1;11;28]; % Sqhmat�zoume to di�nusma twn stajer¸n ìrwn.
x = A\b; % QrhsimopoioÔme ton telest  \ gia na lÔsoume to sÔsthma.
fprintf(’%8.3f\n’,x); % EktÔpwsh twn apotelesm�twn sthn ojình me morfopo�hsh.Shme�wsh: O telest 
 \ e�nai isodÔnamo
 me th mèjodo apaloif 
 Gauss (Gaussian Elimination).Enallaktik� ja mporoÔsame na broÔme ton ant�strofo tou p�naka A kai na ton pollaplasi�soume tostajerì di�nusma kai na broÔme ti
 lÔsei
 tou sust mato
 (den sun�statai genik� autì
 o trìpo
):

x = inv(A)*b.Pollaplasiasmì
 kai Dia�resh PoluwnÔmwn. Gia na k�noume ton pollaplasiasmì dÔopoluwnÔmwn qrhsimopoioÔme thn entol  conv1. 'Estw loipìn ìti jèloume na pollaplasi�soume topolu¸numo P1(x) = x3 + 2x2 + 3x− 1 me to polu¸numo P2(x) = x2 − 1. To prìgramma se MATLABe�nai to akìloujo:
p1 = [1,2,3,-1]; % Sqhmat�zoume ton di�nusma twn suntelest¸n tou P1.
p2 = [1,0,-1]; % Sqhmat�zoume ton di�nusma twn suntelest¸n tou P2.
p3 = conv(p1,p2); % Me thn entol  conv br�skoume to ginìmeno P3 twn poluwnÔmwn P1 kai P2Gia thn ant�stoiqh dia�resh twn poluwnÔmwn, p.q. P4(x) = P1(x)/P2(x) qrhsimopoioÔme thn entol 
deconv2, ìpw
 fa�netai sto akìloujo prìgramma:
p1 = [1,2,3,-1]; % Sqhmat�zoume ton di�nusma twn suntelest¸n tou P1.
p2 = [1,0,-1]; % Sqhmat�zoume ton di�nusma twn suntelest¸n tou P2.
[p3,q3] = deconv(p1,p2); % Me thn entol  deconv br�skoume to phl�ko P3 twn poluwnÔmwn% P1 kai P2, kaj¸
 kai to upìloipo Q3EÔresh PoluwnÔmou apì ti
 r�ze
. An gnwr�zoume ti
 r�ze
 enì
 poluwnÔmou, mporoÔmena broÔme tou
 suntelestè
 tou ant�stoiqou poluwnÔmou qrhsimopoi¸nta
 thn entol  poly. 'Estw,loipìn, oi r�ze
 r1 = 1 kai r2 = 2. To ant�stoiqo polu¸numo P (x) ja e�nai:
r = [1,2]; % Sqhmat�zoume ton di�nusma twn riz¸n tou P .
p = poly(r) % Qrhsimopoi¸nta
 thn entol  poly br�skoume to di�nusma p twn suntelest¸n tou'Askhsh: Na breje� h algebrik  ex�swsh me r�ze
 ta xk = −k, k = 1, 2, . . . , 20.Tèlo
, gia na kle�soume to MATLAB ft�nei na plhktrolog soume exit sthn gramm  entol¸n.1apì to convolution-sunèlixh2apì to deconvolution 4


