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1 Programmatismìc me to MATLAB:

sunart seic kai m-files

1.1 Sunart seic

Up�rqoun dÔo eÐdh sunart sewn sto MATLAB. Oi sunart seic me sugkekrimèno
ìnoma kai oi an¸numec sunart seic, oi opoÐec èqoun anaptuqjeÐ stic teleutaÐec
ekdìseic tou MATLAB.

1.1.1 Ep¸numec sunart seic

H genik  morf  miac ep¸numhc sun�rthshc, dhl. mÐac sun�rthshc pou mporoÔme
na thn kalèsoume apì opoiod pote k¸dika MATLAB, eÐnai h akìloujh:

function [out1, out2, ...] = name-of-the-function(in1, in2, ...)

Gr�foume tic entolèc mac eÐte me ton epexergast  editor tou MATLAB, eÐte me
opoiond pote �llo epexergast  keimènou o opoÐoc mporeÐ na s¸zei to arqeÐo se
opoiond pote tÔpo, p.q. me to shmeiwmat�rio twn Windows, kai to s¸zoume me
kat�lhxh name-of-the-function.m.
Epibebai¸noume apì thn gramm  plo ghshc tou MATLAB ìti ergazìmaste ston
f�kello ston opoÐo èqoume apojhkeÔsei to anwtèrw arqeÐo.
'Otan katìpin eÐte sto par�juro entol¸n Command Window eÐte mèsa se k�poio
�llo arqeÐo gr�youme:

[out1, out2, ...]=name-of-the-function(in1, in2, ...)

tìte ja prokÔyei h ap�nthsh:

out1=...

out2=...

...

Par�deigma 1.1. Na grafeÐ kat�llhlh sun�rthsh tou MATLAB h opoÐa na
dèqetai san ìrisma touc suntelestèc α, β, γ tou triwnÔmou αx2 + β x+ γ = 0 kai
na epistrèfei tic rÐzec tou triwnÔmou, an up�rqoun.

Gr�foume ton ex c k¸dika gia thn lÔsh prwtob�jmiac exÐswshc kai ton s¸-
zoume me to ìnoma arqeÐou solve1.m:

function r=solve1(a, b)

%Solve equation: ax+b=0

%Call: r=solve1(a,b)

if a~=0

r=-b/a;
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elseif b~=0

r=NaN;

disp(’no solution’)

else r=NaN;

disp(’undefined solution’)

end

Katìpin gr�foume ton akìloujo k¸dika kai ton s¸zoume me to ìnoma arqeÐou so-
lve2.m:

function [r1,r2,det] = solve2(a,b,c)

%Solution of a polynomial of first or second degree

%Calls: r = solve2(a,b), (ax+b=0)

% [r1,r2] = solve2(a,b,c), (ax^2+bx+c=0)

% [r1,r2,det] = solve2(a,b,c), det=determinant

if nargin==2

r1=solve1(a,b);

%1st degree, number of input parameters=2

else

if a==0

%1st degree

disp(’1st degree’)

r1=solve1(b,c);

r2=NaN;

det=NaN;

else

%2nd degree, number of input parameters=3

d=b^2-4*a*c;

if d==0

r1=-b/(2*a);

r2=r1;

disp(’double root’);

else

r1=(-b+sqrt(d))/(2*a);

r2=(-b-sqrt(d))/(2*a);

end;

%if output parameters = 3,then export also the determinant

if nargout==3

det=d;

end

end

end

Sto par�juro entol¸n gr�foume di�forec peript¸seic triwnÔmwn kai paÐrnoume
tic apant seic:
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>> r=solve2(3,12)

r =

-4

>> r=solve2(0,12)

no solution

r =

NaN

>> r=solve2(0,0)

undefined solution

r =

NaN

>> [r1,r2]=solve2(1,-5,6)

r1 =

3

r2 =

2

>> [r1,r2,det]=solve2(1,-5,6)

r1 =

3

r2 =

2

det =

1

>> [r1,r2]=solve2(0,-5,6)

1st degree

r1 =

1.200000000000000e+000

r2 =

NaN

>> [r1,r2,det]=solve2(0,-5,6)

1st degree

r1 =

1.200000000000000e+000

r2 =

NaN

det =

NaN

>> [r1,r2,det]=solve2(0,0,6)

1st degree

no solution

r1 =

NaN

r2 =
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NaN

det =

NaN

>> [r1,r2,det]=solve2(0,0,0)

1st degree

undefined solution

r1 =

NaN

r2 =

NaN

det =

NaN

Blepoume ìti gia opoiond pote sunduasmì tim¸n dÐnei thn swst  ap�nthsh kai
ìtan den ufÐstatai k�poia metablht  exìdou tìte t c dÐnei thn tim  NaN=Not a
Number. EpÐshc èqoume  dh dhmiourg sei bo jeia gia thn sun�rths  mac:

>> help solve2

Solution of a polynomial of first or second degree

Calls: r = solve2(a,b), (ax+b=0)

[r1,r2] = solve2(a,b,c), (ax^2+bx+c=0)

[r1,r2,det] = solve2(a,b,c), det=determinant

H entol  nargin = number of arguments input dÐnei ton arijmì twn orism�twn
eisìdou, ¸ste na katalabaÐnei h sun�rthsh e�n èqoume polu¸numo pr¸tou   deu-
tèrou bajmoÔ.
H entol  nargout = number of arguments output dÐnei ton arijmì twn orism�twn
exìdou, ¸ste na katalabaÐnei h sun�rthsh e�n jèloume mìnon tic dÔo rÐzec   e�n
jèloume kai thn diakrÐnousa tou triwnÔmou.
Otid pote arqÐzei me % jewreÐtai sqìlio.
EÐnai polÔ shmantikì na tonÐsoume ìti h opoiad pote ep¸numh sun�rthsh ja ekte-
lesteÐ mìnon ìtan o trèqwn f�kelloc ergasÐac (Current Folder) perièqei aut n
thn sun�rthsh.

1.1.2 An¸numec sunart seic

Stic teleutaÐec ekdìseic tou MATLAB mporoÔme na orÐsoume mÐa an¸numh sun�r-
thsh, me thn ènnoia ìti den ja dhmiourg soume k�poio antÐstoiqo m-file, opoted -
pote thn qreiastoÔme kai thn kaloÔme apì opoud pote.

Par�deigma 1.2. Na grafeÐ kat�llhlh an¸numh sun�rthsh tou MATLAB h
opoÐa na dèqetai san ìrisma touc suntelestèc α, β, γ tou triwnÔmou αx2+β x+γ =

0 kai na epistrèfei tic rÐzec ρ1,2 = −β±
√

∆
2α

.
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OrÐzoume sto par�juro entol¸n thn ex c sun�rthsh kai èqoume ta akìlouja
apotelèsmata apì thn kl sh thc:

>> sol2=@(a,b,c)[(-b+sqrt(b^2-4*a*c))/(2*a),(-b-sqrt(b^2-4*a*c))/(2*a)]

sol2 =

@(a,b,c)[(-b+sqrt(b^2-4*a*c))/(2*a),(-b-sqrt(b^2-4*a*c))/(2*a)]

>> sol2(1,-5,6)

ans =

3 2

>> sol2(1,-2,1)

ans =

1 1

>> sol2(0,0,1)

ans =

NaN NaN

>> sol2(0,0,0)

ans =

NaN NaN

Prosèxte pìso ligìterec grammèc k¸dika qrei�sthke na gr�youme gia na epitÔqou-
me ousiastik� ta Ðdia apotelèsmata me ton ogkwdèstato k¸diak tou ParadeÐgmatosn
ton lìgo protim�me p�ntote tic an¸numec sunart seic gia k�ti sqetik� aplì.

EÐnai autonìhto ìti den mporoÔme na èqoume pollèc epilogèc ìtan orÐzoume
mÐa an¸numh sun�rthsh, gi' autì kai den mporoÔme na tic qrhsimopoi soume gia
proqwrhmènec programmatistik� ergasÐec. MporoÔme ìmwc �neta na tic qrhsimo-
poi soume gia opoiond pote aplì orismì majhmatik c sun�rthshc qreiastoÔme.

1.1.3 Grafikèc parast�seic

MporoÔme na orÐsoume an¸numec sunart seic kai na k�noume thn grafik  touc pa-
r�stash me to MATLAB, me thn aparaÐthth proôpìjesh ìti orÐzoume tic pr�xeic
dianusmatik�, dhl. me qr sh thc telÐtsac. 'Estw h sun�rthsh:

f(x) = x3 − 7x2 + 4x+ 12 (1)

Gr�foume tic entolèc:

>> f=@(x)x.^3-7*x.^2+4*x+12

f =

@(x)x.^3-7*x.^2+4*x+12

>> x=linspace(-5,10);

>> plot(x,f(x),’-’)

set(gca,’XTick’,-5:10)
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xlabel(’x’)

ylabel(’{x}^{3}-7{x}^{2}+4x+12’)

title(’f(x)={x}^{3}-7{x}^{2}+4x+12’)

grid(’on’)

H grafik  par�stash pou prokÔptei eÐnai:

Sq ma 1: Gr�fhma thc an¸numhc sun�rthshc 1 me to MATLAB

MporoÔme na k�noume grafik  par�stash sun�rthshc dÔo metablht¸n, ìpwc
h akìloujh:

f(x, y) =
sin (x2 + y2)

x2 + y2
(2)

Gr�foume tic entolèc:

>> f=@(x,y)sin(x.^2+y.^2)./(x.^2+y.^2)

f =

@(x,y)sin(x.^2+y.^2)./(x.^2+y.^2)

>> ezsurf(f)

kai prokÔptei h grafik  par�stash:
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Sq ma 2: Gr�fhma thc an¸numhc sun�rthshc 2 me to MATLAB

Gia thn Ðdia sun�rthsh mporoÔme na k�noume gr�fhma isoôy¸n kampul¸n sto
xy epÐpedo:

>> ezcontourf(f),colorbar

Sq ma 3: Gr�fhma isoôy¸n kampul¸n sto xy epÐpedo thc 2 me to MATLAB

'Estw h sun�rthsh paragwg c Cobb-Douglas:

Q(K,L) = 100K
3
5L

2
5 (3)

Ja k�noume grafik  par�stash twn isoôy¸n kampul¸n aut c (twn kampul¸n
iso-paragwg c):
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>> Q=@(K,L)100*K.^(3/5).*L.^(2/5)

Q =

@(K,L)100*K.^(3/5).*L.^(2/5)

>> [K,L] = meshgrid(0:1:20,0:1:20);

>> Qp=Q(K,L);

>> contour(Qp)

>> xlabel(’L’),ylabel(’K’),title(’Q(K,L)’)

Sq ma 4: Gr�fhma kampul¸n iso-paragwg c thc Cobb-Douglas 3 me to MATLAB

EpÐshc mporoÔme na èqoume thn grafik  par�stash thc sun�rthshc paragwg c
kai tic isoôyeÐc kampÔlec thc tautìqrona me tic epiplèon entolèc:

>> close

>> surfc(Qp)

>> xlabel(’L’),ylabel(’K’),title(’Q(K,L)’)
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Sq ma 5: Sunduasmèno gr�fhma thc Cobb-Douglas 3 me to MATLAB

1.2 M-files: h kardi� tou MATLAB

PÐsw apì opoiad pote ergasÐa, apotèlesma   grafikì tou MATLAB brÐsketai,
èstw ki an den faÐnetai �mesa, èna m-file, dhl. èna arqeÐo me entolèc pou anti-
lamb�netai to MATLAB. MporoÔme na poÔme ìti to sÔnolo aut¸n twn entol¸n
sunjètoun kat� k�poio trìpo mÐa gl¸ssa programmatismoÔ h opoÐa èqei poll� koi-
n� stoiqeÐa me thn FORTRAN kai thn C. Tic basikèc programmatistikèc entolèc
aut c thc gl¸ssac ja doÔme sunoptik� akoloÔjwc.

1.2.1 Entolèc sugkrÐsewn

'Olec oi majhmatikèc isìthtec, anisìthtec kai arn seic aut¸n mporoÔn na grafoÔn
me sÔmbola parìmoia me ta majhmatik� sÔmbola, ìpwc faÐnetai ston PÐnaka 1 .

Majhmatikì sÔmbolo MATLAB

= ==

6= ∼=

> >

≥ >=

≤ <=

PÐnakac 1: SÔmbola majhmatik¸n sugkrÐsewn sto MATLAB.
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E�n gr�youme sto par�juro entol¸n l.q. mÐa sÔgkrish arijm¸n to MATLAB
ja �apant sei� me 1 e�n eÐnai swst  kai me 0 e�n eÐnai l�joc autì pou gr�yame:

>> 5==5

ans =

1

>> 5==6

ans =

0

>> 5>4

ans =

1

>> 5>7

ans =

0

>> 8~=9

ans =

1

To Ðdio mporeÐ na k�nei kai gia dÔo pÐnakec, dhl. exet�zei stoiqeÐo proc stoiqeÐo
e�n isqÔei h sÔgkrish pou b�lame kai bg�zei san apotèlesma 1(isqÔei) h 0(den
isqÔei):

>> A=[1,2,3;6,5,4;9,8,7]

A =

1 2 3

6 5 4

9 8 7

>> B=[1,-2,3;-6,5,-4;9,-8,-7]

B =

1 -2 3

-6 5 -4

9 -8 -7

>> A==B

ans =

1 0 1

0 1 0

1 0 0

1.2.2 H entol  for

H for lèei sto MATLAB na k�nei k�poiec enèrgeiec pou èqoun na k�noun me ènan
deÐkth, p.q. i, o opoÐoc paÐrnei timèc se sugkekrimèno eÔroc akeraÐwn arijm¸n. Ac
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upojèsoume ìti jèloume na upologÐsoume sto MATLAB to merikì �jroisma:

Sn =
n∑
i=1

1

i2
(4)

gia n = 100. Tìte arkeÐ na gr�youme ton akìloujo k¸dika kai ja èqoume to
apotèlesma pou anafèretai katwtèrw:

>> s=0;for i=1:100 s=s+1/i^2;end

>> s

s =

1.6350

MporoÔme bèbaia na fti�xoume mÐa mikr  sun�rthsh me ìrisma to n kai mÐa an¸-
numh sun�rthsh, f(i) = 1

i2
sthn prokeimènh perÐptwsh, ¸ste na upologÐzoume ta

ajroÐsmata gia opoiod pote n jel soume:

function sn=san(n,f)

%Calculates the sum(f(i),i=1..n)

%for a given anonymous function f(n)

%Call: s=san(n,f)

format long

sn=0;

for i=1:n

sn=sn+f(i);

end

T¸ra èqoume ta ex c gia thn an¸numh sun�rthsh:

>> f=@(i)1/i^2

f =

@(i)1/i^2

>> san(100,f)

ans =

1.634983900184892

>> san(1000,f)

ans =

1.643934566681562

>> tic;san(10^6,f),toc

ans =

1.644933066848770

Elapsed time is 1.193813 seconds.

MporoÔme epÐshc na k�noume grafik  par�stash twn merik¸n ajroism�twn Sn:
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nn=[100:100:10000];sn=[];for i=1:size(nn,2) sn=[sn;sanf(nn(i),f)];end

plot(nn,sn)

xlabel(’n’)

ylabel(’S_{n}’)

title(’S_{n}=Sum(f(i),i=1..n)’)

grid(’on’)

Sq ma 6: Gr�fhma twn merik¸n ajroism�twn thc 4 me to MATLAB

Blèpoume ìti ìso aux�noume ton arijmì twn prosjetèwn n sto �jroisma 4 tìso
h tim  tou ajroÐsmatoc deÐqnei na sugklÐnei se mÐa sugkekrimènh tim . Autì eÐnai
anamenìmeno gia thn sun�rthsh ζ(2) tou Riemann gia thn opoÐa gnwrÐzoume1 ìti
èqei thn tim :

∞∑
i=1

1

i2
= ζ(2) =

π2

6
= 1.644934066848226 (5)

Me autìn ton trìpo �rage èqoume brei mÐa mèjodo gia na exet�zoume e�n mÐa seir�
sugklÐnei; MporeÐte na breÐte mÐa seir� pou akìma kai me to MATLAB na mhn eÐnai
dunatìn na doÔme an sugklÐnei; E�n nai, tìte epikoinwn ste me ton gr�fonta2 tic
shmei¸seic autèc.

1
Βλέπετε λ.χ. εδώ.

2
Δημήτριος Θ. Χριστόπουλος, dchristop@econ.uoa.gr
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1.2.3 H entol  if

EÐnai mÐa apì tic basikìterec entolèc giatÐ mac dÐnei th dunatìthta na elègqoume
k�je for� an èqei epiteuqjeÐ o stìqoc mac   apl� mac dÐnei th dunatìthta na
k�noume poll� pr�gmata upì sunj khn. H genik  morf  thc entol c if eÐnai:

if expression

statement1

statement2

...

elseif expression

statement1

statement2

...

else

statement1

statement2

...

end

Exart�tai k�je for� apì thn poluplokìthta tou probl matoc to pìsa elseif ja
qrhsimopoi soume. Ac upojèsoume ìti jèloume na upologÐsoume to ginìmeno:

10∏
i=1,i 6=3

(xi − x3)2 (6)

ArkeÐ gi' autìn ton skopì h qr sh enìc aploÔ if mèsa se èna aplì for:

>> p=1;

for i=1:10

if i~= 3

p=p*(x(i)-x(3))^2;

end

end

>> p

p =

101606400000000000000000000

1.2.4 H entol  while

'Otan den gnwrÐzoume pìsa b mata ja apaithjoÔn gia thn lÔsh enìc probl matoc,
tìte qrhsimopoioÔme thn entol  while. H genik  morf  thc entol c eÐnai:

while expression

15



statement1

statement2

...

end

Ac upojèsoume ìti jèloume na doÔme gia poia tim  tou n to n! gÐnetai megalÔtero
apì 10100. Tìte arkeÐ mÐa entol  while kai el�qistoc k¸dikac:

>> p=10^100;i=1;while factorial(i)<p i=i+1; end

>> i

i =

70

>> factorial(i-1)-p,factorial(i)-p

ans =

-9.828877547571859e+099

ans =

1.978571669969890e+099

ìpou k�name kai thn epal jeus  mac.
Shmantik  parat rhsh: mporoÔme p�nta na diakìyoume thn ektèlesh tou progr�m-
matoc plhktrolog¸ntac CONTROL + C.

1.2.5 H entol  switch

H entol  aut  eÐnai jumÐzei arket� thn entol  GO TO thc gl¸ssac programma-
tismoÔ FORTRTAN, apl� dèqetai san ìrisma ìqi mìnon arijmoÔc ìpwc h entol 
GO TO, all� kai metablhtèc qarakt rwn. H genik  morf  thc entol c eÐnai:

switch key

case {for execution if key=key_1}

statement1

statement2

...

case {key_1, key_2, key_3,...}

statement1

statement2

...

otherwise,

statement1

statement2

...

end

Sn par�deigma ja dhmiourg soume ènan metatropèa jermokrasi¸n apì bajmoÔc
Celsius, Fahrenheit, Kelvin se opoiad pote apì tic treic klÐmakec. Ja dÐnoume mÐa
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jermokrasÐa kai ja mac thn metatrèpei stic upìloipec dÔo klÐmakec jermokrasi¸n.
ApojhkeÔoume ton k¸dika me to ìnoma alltemps.m.

format short

T=input(’Give the temperature: ’);

deg=input(’Give scale in quotes: C(Celsius), F(Fahrenheit), K(Kelvin): ’)

switch deg

case {’C’}

F=9/5*T+32;

disp(’In Fahrenheit scale (F) it is:’)

disp(F)

disp(’ ’)

K=T+273.15;

disp(’In Kelvin scale (K) it is:’)

disp(K)

case {’F’}

C=(T-32)*5/9;

disp(’In Celsius scale (C) it is:’)

disp(C)

disp(’ ’)

K=(T+459.67)*5/9;

disp(’In Kelvin scale (K) it is:’)

disp(K)

case {’K’}

C=T-273.15;

disp(’In Celsius scale (C) it is:’)

disp(C)

disp(’ ’)

F=T*9/5-459.67;

disp(’In Fahrenheit scale (F) it is:’)

disp(F)

otherwise

disp(’ ’)

disp([’unknown scale: ’ deg])

end

Trèqoume t¸ra ton k¸dika gia thn mhdenik  jermokrasÐa kai èqoume:

>> alltemps

Give the temperature: 0

Give scale (in quotes): C(Celsius),F(Fahrenheit),K(Kelvin): ’C’

deg =

C

In Fahrenheit scale (F) it is:
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32

In Kelvin scale (K) it is:

273.1500

>> alltemps

Give the temperature: 0

Give scale in quotes: C(Celsius), F(Fahrenheit), K(Kelvin): ’F’

deg =

F

In Celsius scale (C) it is:

-17.7778

In Kelvin scale (K) it is:

255.3722

>> alltemps

Give the temperature: 0

Give scale in quotes: C(Celsius), F(Fahrenheit), K(Kelvin): ’K’

deg =

K

In Celsius scale (C) it is:

-273.1500

In Fahrenheit scale (F) it is:

-459.6700

>> alltemps

Give the temperature: 0

Give scale in quotes: C(Celsius), F(Fahrenheit), K(Kelvin): ’R’

deg =

R

unknown scale: R

Den enswmat¸same thn klÐmaka jermokrasi¸n Rankine.
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1.3 Ask seic

1. Na dhmiourg sete me qr sh thc entol c for touc pÐnakec kai na touc emfa-
nÐsete ìpwc paratÐjentai akoloÔjwc:

A =



1 1
2

1
3

1
4

1
5

2 1 2
3

1
2

2
5

3 3
2

1 3
4

3
5

4 2 4
3

1 4
5

5 5
2

5
3

5
4

1


, B =



1
3

1
5

1
7

1
9

1
11

2
5

2
7

2
9

2
11

2
13

3
7

1
3

3
11

3
13

1
5

4
9

4
11

4
13

4
15

4
17

5
11

5
13

1
3

5
17

5
19


2. Na upologÐsete me thn entol  for to �jroisma:

20∑
n=1

(−1)n
xn

n!

gia thn tim  x = 5. MporeÐte na anagnwrÐsete thn sun�rthsh pou krÔbetai
pÐsw apì to �jroisma autì ; Poiì eÐnai to apìluto sf�lma thc prosèggishc
pou br kame ;

3. Na breÐte pìsouc ìrouc N prèpei na p�roume ¸ste to akìloujo �jroisma:

N∑
k=1

1

k

na gÐnei megalÔtero apì 10.

4. Na dhmiourg sete k¸dika sto MATLAB o opoÐoc ìtan plhktrologreÐte to
ìnom� tou sto par�juro entol¸n na k�nei ta akìlouja:

(aþ) Na diab�zei mÐa apìstash se qiliìmetra   mÐlia   nautik� mÐlia

(bþ) Na metatrèpei thn apìstash stic �llec dÔo mon�dec kai na emfanÐzei ta
apotelèsmata sthn ojình.
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