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Kef�laio 1

Eisagwg  sto MATLAB

1.1 Basik� stoiqeÐa tou MATLAB

H onomasÐa MATLAB proèrqetai apì ta arqik� twn lèxewn MATrix LABoratory (Er-
gast rio Pin�kwn). To MATLAB eÐnai èna dialogikì upologistikì sÔsthma sqediasmè-
no ètsi ¸ste na dieukolÔnei touc upologismoÔc pin�kwn pou apaitoÔntai gia thn epÐlush
basik¸n episthmonik¸n kai teqnologik¸n problhm�twn.

To MATLAB perièqei progr�mmata gia ìlouc touc basikoÔc upologismoÔc pin�kwn, ìpwc
eÐnai:

1. H epÐlush grammik¸n susthm�twn

2. Sqetik� probl mata me thn epÐlush enìc sust matoc

(i) h antistrof  enìc pÐnaka

(ii) o upologismìc thc orÐzousac enìc pÐnaka

(iii) o upologismìc thc t�xhc (rank) enìc pÐnaka

3. Probl mata ElaqÐstwn Tetrag¸nwn

4. Upologismìc Idiotim¸n kai Idiodianusm�twn enìc pÐnaka

To MATLAB eÐnai èna exairetik� qr simo kai polÔtimo pakèto logismikoÔ gia ton pei-
ramatikì èlegqo kai thn didaktik  efarmog  twn algorÐjmwn thc Arijmhtik c Grammik c
Algebrac kai ìqi mìno. Ena akìmh axioshmeÐwto qarakthristikì thc eÐnai oi dunatìthtec
twn grafik¸n thc ston dudi�stato kai trisdi�stato q¸ro.

1.1.1 Perib�llon tou MATLAB

To perib�llon MATLAB mporeÐ na qrhsimopoihjeÐ me dÔo diaforetikoÔc trìpouc:

1. 'Amesa sto par�juro entol¸n Command Window(me anagnwristikì sÔmbolo
>>) me plhktrolìghsh mi�c   perissotèrwn entol¸n tou. H k�je mÐa entol 
ekteleÐtai qwrist� pat¸ntac to pl ktro Enter   Return.

2. 'Emmesa ìpwc sumbaÐnei se mia opoiad pote gl¸ssa ProgrammatismoÔ(p.q. sth C,
C++ ) me th dhmiourgÐa kai qr sh enìc   perissotèrwn arqeÐwn m-arqeÐwn pou
dhl¸nontai me to ìnoma touc kai upoqrewtik� me th kat�lhxh .m.
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1.2 Par�juro Entol¸n (Command Window)

1.2.1 Autìmath dhmiourgÐa enìc monodi�statou pÐnaka(dianÔsmatoc
st lh)

H qr sh thc entol c thc morf c A=[arq  : b ma : tèloc] èqei san apotèlesma th
dhmiourgÐa enìc monodi�statou pÐnaka A.

Par�deigma

>> A=[0:10:50]

Apotèlesma

A = 0 10 20 30 40 50

1.2.2 Eisagwg  enìc m× n pÐnaka

H qr sh thc entol c thc morf c

A = [ a(1, 1) a(1, 2) · · · a(1, n);
a(2, 1) a(2, 2) · · · a(2, n);
...

... · · ·
...;

a(m, 1) a(m, 2) · · · a(m,n) ]

èqei san apotèlesma thn eisagwg  kai kataq¸rhsh enìc m× n pÐnaka A.

Par�deigma

>> A=[1 2 3; -2 0 8]

Apotèlesma

A =
1 2 3

−2 0 8

1.2.3 Entolèc gia Di�basma apì arqeÐo kai Gr�yimo se arqeÐo

load : Di�basma pin�kwn

Me thn entol  load diab�zontai dedomèna(stoiqeÐa) apì èna arqeÐo me thn proôpìjesh
ìti ta aut� eÐnai eÐnai diatagmèna se morf  pÐnaka. Ta stoiqeÐa apì to arqeÐo apojhkeÔ-
ontai se mia metablht  thc opoÐac to ìnoma eÐnai to Ðdio me to ìnoma tou arqeÐou(qwrÐc
thn proèktash).

Par�deigma

>> pinakas.dat

>> A = pinakas

Apotèlesma

A =
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5 −1 2
2 6 3

imread : Di�basma eikìnwn

Me thn entol  imread diab�zontai eikìnec.

fopen : 'Anoigma arqeÐwn

Me thn entol  fopen anoÐgetai èna arqeÐo me prokajorismèno skopì (  dikaÐwma) qr shc.

Par�deigma

1. >> fid = fopen(’pinakas.dat’, ’r’)

2. >> fid1 = fopen(’apotel1.dat’, ’w’)

3. >> fid2 = fopen(’apotel2.dat’, ’a’)

Apotèlesma

Me thn 1h entol  anoÐgetai to arqeÐo pinakas mìno gia di�basma. An to �noigma tou
arqeÐou eÐnai epituqèc tìte to fid eÐnai ènac akèraioc pou antistoiqeÐ sto sugkekrimèno
arqeÐo kai me th bo jeia tou opoÐou anaferìmaste sto arqeÐo.

Me thn 2h entol  anoÐgetai to arqeÐo pinakas gia gr�yimo se autì. An to arqeÐo den
up�rqei tìte dhmiourgeÐtai autìmata.

Me thn 3h entol  prostÐjentai ta nèa dedomèna sto tèloc tou arqeÐou apotel2.

1.2.4 'Allec entolèc eisìdou kai exìdou se arqeÐa

fread : Di�basma apì arqeÐo

sprintf : Gr�yimo keimènou se arqeÐo

fprintf : Gr�yimo morfopoihmènwn dedomènwn se arqeÐo

print : Gr�yimo graf matoc se arqeÐo

fread : Apoj keush tim¸n metablht¸n sto dÐsko

diary : FÔlaxh twn entol¸n miac ergasÐac sto MATLAB

1.2.5 Entolèc help kai demo

Me thn entol  help emfanÐzetai ènac kat�logoc pou perièqei ìlec tic sunart seic kaj¸c
epÐshc kai tic �llec dunatot tec pou diajètei to MATLAB. Eidikìtera an d¸soume thn
entol  help akoloujoÔmenh apì to ìnoma miac sun�rthshc tou katalìgou thc MATLAB
ja p�roume pio safeÐc plhroforÐec gia th sugkekrimènh sun�rthsh pou epilèxame.
Me thn entol  demo majaÐneic pwc na qrhsimopoieÐc tic sunart seic tou MATLAB
kaj¸c epÐshc pwc na eis�geic timèc se èna pÐnaka, pwc na brÐskeic ton an�strofì tou,
thn t�xh tou kai �lla.
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Par�deigma 1

>> help norm

NORM Matrix or vector norm
For matrices..

NORM(X) is the largest singular value of X, max(svd(X)).
NORM(X,2) is the same as NORM(X).
NORM(X,1) is the 1-norm of X, the largest column sum, = max(sum(abs((X)))).
NORM(X,inf) is the infinity of X, the largest row sum, = max(sum(abs((X

′
)))).

NORM(X,
′
inf

′
) is same as NORM(X,inf).

NORM(X,
′
fro

′
) is the F-norm, = sqrt(sum(diag(X

′ ∗X))).
NORM(X,P) is available for matrix X only if P is 1, 2, inf or

′
fro

′
.

For vectors..
NORM(V,P) = sum(abs(V) P̂ ) (̂1/P) .
NORM(V) = norm(V,2).
NORM(V, inf) = max(abs(V)).
NORM(V, -inf) = min(abs(V)).

Par�deigma 2

>> help lu

LU Factors from Gaussian Elimination.

[L,U] = LU(X) stores an upper triangular matrix in U and a ”psychologically
lower triangular matrix”, i.e., a product of lower triangular and permutation
matrices, in L, so that X = L*U.

[L,U,P] = LU(X) returns lower triangular matrix L, upper triangular matrix U,
and permutation matrix P so that P*X=L*U.

1.2.6 Oi pio suqn� qrhsimopoioÔmenec Pr�xeic kai Sunart seic

Basikèc Pr�xeic Pin�kwn

SÔmbolo Pr�xh

+ Prìsjesh
- AfaÐresh
∗ Pollaplasiasmìc
∗ Pol/smìc dianÔsmatoc
∧ DÔnamh
\ Arister  DiaÐresh ( A\B = A−1 ∗B)
/ Dexi� DiaÐresh ( A/B = A ∗B−1 )
sqrt Tetragwnik  rÐza
abs Apìluth tim 
& Logikì KAI
| Logikì H
∼ Logikì OQI
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Sunart seic PÐnaka : Arijmhtik  Grammik  'Algebra

An�lush PÐnaka

Sun�rthsh Apotèlesma

cond arijmìc sunj khc pÐnaka
norm norm pÐnaka   dianÔsmatoc
norm(A,1) 1-norm tou pÐnaka A
norm(A,2) 2-norm tou pÐnaka A
size(A) h di�stash tou pÐnaka A
size(A,1) to pl joc twn gramm¸n tou pÐnaka A
size(A,2) to pl joc twn sthl¸n tou pÐnaka A
diag to diag¸nio tm ma pÐnaka
triu to �nw trigwnikì tm ma pÐnaka
tril to k�tw trigwnikì tm ma pÐnaka
rank to pl joc twn grammik¸c anexart twn gramm¸n   sthl¸n ( t�xh pÐnaka)
det OrÐzousa
trace �jroisma twn diagwnÐwn stoiqeÐwn (  Ðqnoc pÐnaka)
null mhdenikìc q¸roc
orth orjogwnopoÐhsh
rref anagwg  se klimakwtì kat� grammèc
zeros(n) dhmiourgÐa enìc n× n mhdenikoÔ pÐnaka
eyes(n) dhmiourgÐa enìc n× n monadiaÐou pÐnaka
ones(n) dhmiourgÐa enìc n× n pÐnaka me ìla ta stoiqeÐa = 1
rand(n) dhmiourgÐa enìc tuqaÐou n× n pÐnaka

Grammikèc Exis¸seic

Sun�rthsh Apotèlesma

\ and / LÔsh grammik c exÐswshc ( blèpe �help slash")
chol ParagontopoÐhsh(  di�spash) Cholesky
lu Par�gontec apì thn apaloif  tou Gauss
inv AntÐstrofoc pÐnaka
qr Orjog¸nia-trigwnik  di�spash
qrdelete Diagraf  miac st lhc apì thn QR paragontopoÐhsh
qrinsert Eisagwg  miac st lhc sthn QR paragontopoÐhsh

Idiotimèc kai Idi�zousec timèc

Sun�rthsh Apotèlesma

eig Idiotimèc kai IdiodianÔsmata (E = eig(A)   [V,D] = eig(A))
poly Qarakthristikì Polu¸numo
hess Morf  Hessenberg ([P,H] = hess(A) ⇔ A = P ∗H ∗PT kai PT ∗P = I)
svd Di�spash se idi�zousec timèc ( [U,S,V] = svd(X) ⇔ X = U ∗ S ∗VT,

S diag¸nioc, U,V monadiaÐoi(unitary), U ∗VT = I )
qz Genikeumènec Idiotimèc
rsf2csf Pragmatik  block diag¸nia morf  se migadik  diag¸nia morf 
cdf2rdf Migadik  diag¸nia morf  se pragmatik  block diag¸nia morf 
schur Di�spash Schur ( [U,T] = schur(X) ⇔ X = U ∗T ∗UT kai UT ∗U = I)
balance Diag¸nio scaling gia beltÐwsh thc akrÐbeiac thc idiotim c

([T,B] = balance(A) ⇔ B = T−1 ∗A ∗T)
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1.2.7 Sunart seic

Sto perib�llon MATLAB parèqetai h dunatìthta ston qr sth eÐte na efarmìsei tic
ètoimec sunart seic biblioj khc, eÐte na kataskeu�sei nèec dikèc tou sunart seic.

MÐa sun�rthsh orÐzetai genik� wc ex c :

function[output 1, output 2, ... , output m] = fun name(input 1, input 2, ... , input n).

1.2.8 Arijmhtik� ParadeÐgmata

1. Upologismìc tou arijmoÔ eps = εmhqan c

>> eps

Apotèlesma: 2.2204e− 16

2. Eisagwg  enìc pÐnaka kai sqhmatismìc upopin�kwn

% Eisagwg  enìc pÐnaka A

A = [1 2 3 4 5; 6 7 8 9 10; 11 12 13 14 15; 16 17 18 19 20]

% Epilog  gramm¸n tou A

L1 = A(1, :)

L2 = A(2, :)

L3 = A(3, :)

L4 = A(4, :)

% Epilog  sthl¸n tou A

C1 = A(:, 1)

C3 = A(:, 3)

% Epilog  stoiqeiwn apì mia gramm  tou A

E = A(2, 1 : 2 : 5)

% Sqhmatismìc Upopin�kwn tou A
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B1=A([2 4], :)

B2=A([3 2], [5 4])

B3=A(4: -1:1, 5:-1:1)

Apotèlesma:

A =
1 2 3 4 5
6 7 8 9 10

11 12 13 14 15
16 17 18 19 20

L1 =
1 2 3 4 5

L2 =
6 7 8 9 10

L3 =
11 12 13 14 15

L4 =
16 17 18 19 20

C1 =
1
6

11
16

C3 =
3
8

13
18

E =
6 8 10

B1 =
6 7 8 9 10

16 17 18 19 20

B2 =
15 14
10 9

B3 =
20 19 18 17 16
15 14 13 12 11
10 9 8 7 6
5 4 3 2 1
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3. Eisagwg  enìc dianÔsmatoc

>> b = [1 0 0 0]
′

Apotèlesma:

b =
1
0
0
0

4. EpÐlush tou grammikoÔ sust matoc Ax=b

A =
5 7 6 5
7 10 8 7
6 8 10 9
5 7 9 10

>> x = A\b

Apotèlesma:

x =
68

−41
−17

10

5. EÔresh tou antistrìfou tou pÐnaka A

>> inv(A)

Apotèlesma:

ans =
68 −41 −17 10

−41 25 10 −6
−17 10 5 −3

10 −6 −3 2

6. Upologismìc twn Idiotim¸n tou pÐnaka A

>> eig(A)

Apotèlesma:

ans =
0.0102
0.8431
3.8581

30.2887
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7. LU paragontopoÐhsh tou pÐnaka A me merik  od ghsh (PA = LU

>> [L,U, P ] = lu(A)

Apotèlesma:

L =
1.0000 0 0 0
0.8571 1.0000 0 0
0.7143 0.2500 1.0000 0
0.7143 0.2500 −0.2000 1.0000

U =
7.0000 10.0000 8.0000 7.0000

0 −0.5714 3.1429 3.0000
0 0 2.5000 4.2500
0 0 0 0.1000

P =
0 1 0 0
0 0 1 0
0 0 0 1
1 0 0 0

1.3 m-arqeÐa(files)

1.3.1 DhmiourgÐa m−arqeÐou

Sto perib�llon Matlab mporoÔme na dhmiourg soume èna m−arqeÐo(  phgaÐo prìgram-
ma) akolouj¸ntac thn diadrom  epilog¸n File → New → M-File kai dÐnontac èna
ìnoma upoqrewtik� me proèktash .m. Gia na ektelèsete èna prìgramma plhktrologeÐte
to ìnom� tou qwrÐc thn proèktash .m dhlad  >> ìnoma .

1.3.2 Ektèlesh kai epexergasÐa m−arqeÐwn

'Ena prìgramma gia na ektelesteÐ mporeÐ na qrei�zetai na apokt sei plhroforÐec apì
perissìtera tou enìc m-arqeÐa. Sunep¸c, ìla ta arqeÐa pou sqetÐzontai me to prìgramma
pou jèloume na ektelèsoume prèpei na topojethjoÔn ston Ðdio f�kelo.

'Ena m−arqeÐo mporeÐ na perièqei eÐte mia om�da entol¸n pou ja pragmatopoioÔn
mia sugkekrimènh ergasÐa (script arqeÐo)   mia sun�rthsh(upoprìgramma) (function ar-
qeÐo) me kat�llhlo ìnoma kai antÐstoiqec tupikèc metablhtèc eisìdou kai exìdou. H
basik  diafor� stouc dÔo tÔpouc m−arqeÐwn eÐnai ìti se èna script arqeÐo ìlec oi
metablhtèc eÐnai kajolikèc en¸ se èna function arqeÐo eÐnai ìlec topikèc. Gia na e-
ktelèsoume èna m−arqeÐo pou perièqei mìno entolèc, plhktrologoÔme sto par�juro
entol¸n(Command Window) tou MATLAB mìno to ìnoma tou arqeÐou, dhl. gia to
m−arqeÐo mywork.m plhktrologoÔme th lèxh mywork. Gia na ektelèsoume ìmwc è-
na m-arqeÐo sto opoÐo perièqetai mÐa sun�rthsh (function) prèpei na plhktrolog soume
to ìnoma tou m-arqeÐou kai upoqrewtik� ta antÐstoiqa pragmatik� orÐsmata, ìpwc aut�
orÐzontai sth function. H genik  morf  enìc function arqeÐou eÐnai

function [output1, output2, · · · , outputn] = program name (input1, input2, · · · , inputm)

P.q. gia na ektelesteÐ to m-arqeÐo mywork.m ìtan mèsa se autì perièqetai to upo-
prìgramma function = fun(x,y), plhktrologoÔme mywork(3,5) gia na upologisteÐ h
tim  fun(2,3) thc sun�rthshc gia x = 2, y = 3.
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'Otan jèloume na epexergastoÔme èna m-arqeÐo, all� den èqoume egkatast sei to
prìgramma tou MATLAB, dhlad  den èqoume sth di�jes  mac ton m-file editor, tìte
mporoÔme na qrhsimopoi soume ènan opoiod pote �llo editor, ìpwc oi WinEdt, Word-
Pad, NotePad gia na epexergastoÔme ton phgaÐo k¸dika.

1.3.3 Basikèc Entolèc

1. H entol  for

for metablht  = arqik  tim  metablht c : telik  tim  metablht c

entolèc

...

end;

2. H entol  while

while sunj kh

entolèc

...

end;

3. H entol  if

if sunj kh

entolèc

...

else

entolèc

...

end ;

1.4 Apl� Progr�mmata se MATLAB

Prìgramma 1.

To akìloujo prìgramma upologÐzei ton arijmì e = εmhqan c.

% eps.m : Upologismìc tou εmhqan c.
e = 1.0;
while 1.0 + e > 1.0

e = e/2.0
end
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e = 2.0 ∗ e

Prìgramma 2.

To akìloujo prìgramma dhmiourgeÐ èna tuqaÐo 4× 4 pÐnaka A kai mhdenÐzei ìla ta stoi-
qeÐa tou k�tw apì th kÔria diag¸nio.

% tyx pin.m : DhmiourgÐa tuqaÐou pÐnaka .
A=rand(4,4)
for i = 1:4

for j=1:4
if i > j

A(i,j)=0;
end;

end;
end;

Prìgramma 3.

To akìloujo prìgramma eÐnai mia sun�rthsh(function) pou dèqetai wc eÐsodo dÔo �nw
trigwnikoÔc pÐnakec U kai V kai dÐnei ¸c èxodo to ginìmenì touc C = U ∗ V

function C = matmat(U,V)
[n,m] = size(U)
C = zeros(n,n)
for i = 1:n

for j = i:n
for k = i:j

C(i,j) = C(i,j) + U(i,k) * V(k,j);
end;

end;
end;

end;

Prìgramma 4.

To akìloujo prìgramma eÐnai mia sun�rthsh(function) pou dèqetai wc eÐsodo èna di�nu-
sma x kai dÐnei ¸c èxodo th 2-norm tou x.

% norm 2.m : Upologismìc thc 2-norm enìc dianÔsmatoc x
function nrm = twonorm(x)
[n,m] = size(x);
d=max(abs(x));
y = x/d;
s = 0;
for i=1:n

s = s + y(i)∧2;
end;
nrm=d∗s∧0.5;
end;
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