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1.  INTRODUCERE  ÎN  MATLAB

1.1.  Introducere

0$7/$%� HVWH� XQ� SDFKHW� GH� SURJUDPH� GHGLFDW� FDOFXOXL� QXPHULF� úL
UHSUH]HQW ULORU�JUDILFH��(OHPHQWXO�GH�ED] �FX�FDUH�RSHUHD] �HVWH�PDWULFHD��GH�DLFL
SURYHQLQG� úL� QXPHOH� V X�� 0$7UL[� /$%RUDWRU\�� 5HVXUVHOH� VDOH� GH� FDOFXO� úL
UHSUH]HQWDUH� JUDILF � VXQW� ERJDWH�� SHUPL kQG� RSHUD LL�PDWHPDWLFH� IXQGDPHQWDOH�
DQDOL]D�GDWHORU��SURJUDPDUH��UHSUH]HQW UL�JUDILFH��'�úL��'��UHDOL]DUHD�GH�LQWHUIH H
JUDILFH� HWF�� 'LQ� SXQFW� GH� YHGHUH� DO� FRQVWUXF LHL� VDOH�� 0$7/$%� HVWH� DOF WXLW
GLQWU�XQ�QXFOHX�GH�ED] � vQ� MXUXO�F UXLD� VXQW�JUXSDWH�722/%2;�XULOH��$FHVWHD
UHSUH]LQW � QLúWH� DSOLFD LL� VSHFLILFH�� ILLQG� GH� IDSW� FROHF LL� H[WLQVH� GH� IXQF LL
0$7/$%�FDUH�GH]YROW �PHGLXO�GH�SURJUDPDUH�GH�OD�R�YHUVLXQH�OD�DOWD��SHQWUX�D
UH]ROYD�SUREOHPH�GLQ�GLYHUVH�GRPHQLL��ÌQ�SUHOXFUDUHD�QXPHULF �D�VHPQDOHORU�FHO
mai des utilizat este toolbox-ul SIGNAL PROCESSING.

������'HVI úXUDUHD�OXFU ULL

0$7/$%�RSHUHD] �FX�GRX �WLSXUL�GH�IHUHVWUH�
1. fereastra de comenzi;
2. IHUHDVWUD�SHQWUX�UHSUH]HQW UL�JUDILFH�
/D� GHVFKLGHUHD� SURJUDPXOXL� 0$7/$%� YD� DS UHD� SH� HFUDQXO� FDOFXODWRUXOXL
IHUHDVWUD�GH�FRPHQ]L��DYkQG�vQ�SDUWHD�GH�VXV�EDUD�GH�PHQLXUL�DIHUHQW ��6LPEROXO
“>>´� UHSUH]LQW � SURPSWHUXO�0$7/$%� úL� VH� DIO � OD� vQFHSXWXO� ILHF UHL� OLQLL� GH
FRPDQG � GLQ� IHUHDVWUD� GH� FRPHQ]L�� )HUHVWUHOH� SHQWUX� UHSUH]HQW UL� JUDILFH� YRU
DS UHD�DWXQFL�FkQG�VH�YD�FHUH�SULQ�FRPHQ]L�VSHFLILFH�DILúDUHD�XQRU�JUDILFH�

$WHQ LH: &RPHQ]LOH� LQWURGXVH�DQWHULRU�SRW� IL� UHDGXVH� vQ� OLQLD�GH�FRPDQG �SULQ
IRORVLUHD�V JH LORU ↑ úL ↓ (F XWDUHD�VH�IDFH�FD�vQWU�R�³OLVW ´).
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��������)XQF LL�0$7/$%�GH�LQWHUHV�JHQHUDO

• help ±�IXUQL]HD] �LQIRUPD LL�GHVSUH�0$7/$%�úL�IXF LLOH�DFHVWXLD�
6LQWD[ :
help nume� ±� IXUQL]HD] � LQIRUPD LL� GHVSUH� nume (poate fi un nume de
IXQF LH�VDX�XQ�QXPH�GH�GLUHFWRU��
Exemplu:
help fft�±�IXUQL]HD] �LQIRUPD LL�GHVSUH�WUDQVIRUPDWD�)RXULHU�GLVFUHW �

• who�±�OLVWHD] �QXPHOH�YDULDELOHORU�GLQ�VSD LXO�GH�OXFUX�

• whos� ±� IXUQL]HD] � LQIRUPD LL� VXSOLPHQWDUH� UHIHULWRDUH� OD� YDULDELOHOH� GLQ
VSD LXO�GH�OXFUX��QXPH��GLPHQVLXQH�HWF���

• format�±�VWDELOHúWH�IRUPDWXO�H[WHUQ�GH�DILúDUH�DO�QXPHUHORU�SH�HFUDQ�
Sintaxa:
IRUPDW�RS LXQH – parametrul RS LXQH poate fi:

- short – 5 cifre // formatul implicit
- long – 15 cifre
- short e – 5 cifre + exp (puteri ale lui 10)
- long e – 15 cifre + exp (puteri ale lui 10)
- hex – hexazecimal
- bank – exprimare cu 2 zecimale
- rat�±�H[SULPDUH�UD LRQDO

etc.
3HQWUX�PDL�PXOWH�LQIRUPD LL�WDVWD L�help format.
Exemple:
format short
x=pi → x =
    3.1416
format long
x → x =
   3.14159265358979
6 �VH�YHULILFH�úL�FHOHODOWH�WLSXUL�GH�IRUPDW�IRORVLQG�DFHHDúL�YDORDUH�x.

• clear�±�úWHUJH�GLQ�PHPRULH�XQD�VDX�PDL�PXOWH�YDULDELOH�
Sintaxe:
clear v�±�úWHUJH�GLQ�PHPRULH�YDULDELOD�v.
clear v1 v2� ±� úWHUJH� GLQ� PHPRULH� YDULDELOHOH� v1� úL� v2 (sintaxa e
YDODELO �SHQWUX�RULFkWH�YDULDELOH��
clear�±�úWHUJH�GLQ�PHPRULH�WRDWH�YDULDELOHOH�GHILQLWH�SkQ �vQ�DFHO�PRPHQW�
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• lookfor�±�OLVWHD] �WRDWH�QXPHOH�GH�ILúLHUH�FDUH�DX�vQ�SULPD�OLQLH�D�KHOS�XOXL
FXYLQWHOH�PHQ LRQDWH�FD�DUJXPHQW��SUHFXP�úL�SULPD�OLQLH�GLQ�KHOS�
6LQWD[ :
lookfor cuvânt �±� OLVWHD] � WRDWH�QXPHOH�GH� ILúLHUH�FDUH�FRQ LQ� vQ�SULPD
linie a help-ului cuvânt ��SUHFXP�úL�SULPD�OLQLH�GLQ�KHOS�
Exemplu:
lookfor ifft �±�OLVWHD] �WRDWH�QXPHOH�GH�ILúLHUH�FDUH�FRQ LQ�vQ�SULPD�OLQLH
a help-ului ifft ��SUHFXP�úL�SULPD�OLQLH�GLQ�KHOS�

• dir�±�DILúHD] �QXPHOH�WXWXURU�ILúLHUHORU�GLQ�GLUHFWRUXO�FXUHQW�VDX�GLQ�RULFH�DOW
director precizat ca argument.
Sintaxe:
dir �±�DILúHD] �QXPHOH�WXWXURU�ILúLHUHORU�GLQ�GLUHFWRUXO�FXUHQW�
dir nume �±�DILúHD] �QXPHOH�WXWXURU�ILúLHUHORU�GLQ�GLUHFWRUXO�nume.

• cd�±�UHWXUQHD] �QXPHOH�GLUHFWRUXOXL�FXUHQW�VDX�VFKLPE �GLUHFWRUXO�GH�OXFUX�
Sintaxe:
cd ±�UHWXUQHD] �QXPHOH�GLUHFWRUXOXL�FXUHQW�
cd c:\matlab\nume_director � ±� VFKLPE � GLUHFWRUXO� GH� OXFUX� vQ
nume_director ��SUHVXSXQkQG�F �0$7/$%�HVWH�LQVWDODW�SH�c:\ ).

$WHQ LH: Un anumit program MATLAB aflat într-un anumit director nu poate fi
UXODW�GHFkW�GDF �GLUHFWRUXO�UHVSHFWLY�HVWH�GLUHFWRUXO�GH�OXFUX.

��������9DULDELOH�úL�FRQVWDQWH�VSHFLDOH�vQ�0$7/$%

• ans� ±� YDULDELO � FUHDW � DXWRPDW� vQ� FDUH� HVWH� UHWXUQDW� UH]XOWDWXO� XQXL� FDOFXO�
atunci când expresia nu a avut asignat un nume.
Exemplu (se va tasta direct în fereastra de comenzi):
3 → ans = // nu s-a alocat nici un nume

   3
x=2 → x = // s-a alocat numele x

         2
• pi – valoarea π.

• Inf – reprezentarea lui +∞.
Exemplu:
y=1/0 → Warning: Divide by zero

y =
    Inf ��DYHUWL]HD] �DVXSUD�vPS U LULL�OD��
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• NaN – reprezentarea lui 0/0 sau ∞/∞.
Exemplu:
z=0/0 → Warning: Divide by zero

y =
    NaN ��DYHUWL]HD] �DVXSUD�vPS U LULL�OD��

• i sau j – folosite reprezentarea numerelor complexe.
Exemplu:
a=2+4*i → a=
      2.0000+4.0000i

$WHQ LH:
- GDF �GXS �R�OLQLH�GH�FRPDQG �XUPHD] �VHPQXO “ ; ”  atunci rezultatul nu va

PDL�IL�DILúDW (H[FHS LH�IDF�FRPHQ]LOH�JUDILFH);
- GDF � vQ� ID D� XQHL� OLQLL� GH� FRPDQG � VH� SXQH� VHPQXO� ³�% ” atunci se face

DEVWUDF LH�GH�OLQLD�UHVSHFWLY  (HVWH�LQWHUSUHW �FD�R�OLQLH�GH�FRPHQWDULX);
- GDF �VH�GRUHúWH�FRQWLQXDUHD�XQHL�LQVWUXF LXQL�SH�OLQLD�XUP WRDUH�VH�IRORVHVF

“ …”  urmate de enter;

9HULILFD L�XUP WRDUHOH exemple (se va tasta direct în fereastra de comenzi):
p=pi; ���QX�VH�YD�DILúD�YDORDUHD�p��GDU�H[LVW �vQ�PHPRULH�
q=pi/2 ���YD�DILúD�YDORDUHD�q
%r=pi/4 ���QX�VH�LD�vQ�FRQVLGHUDUH�DFHDVW �OLQLH
v=r/2 ���YD�UH]XOWD�R�HURDUH�GHRDUHFH�QX�vO�FXQRDúWH�SH�r
s=1+2+3... enter
4+5+6 ���LQVWUXF LXQHD�VH�FRQWLQX �úL�SH�OLQLD�XUP WRDUH

��������0DWULFHD�±�HOHPHQW�GH�ED] �vQ�0$7/$%

0$7/$%� OXFUHD] �QXPDL� FX�XQ� VLQJXU� WLS� GH�RELHFWH� úL� DQXPH�PDWULFH
QXPHULFH�� DYkQG� HOHPHQWH� UHDOH� VDX� FRPSOH[H�� $VWIHO� VFDODULL� VXQW� SULYL L� FD
PDWULFH�GH�GLPHQVLXQH���[����LDU�YHFWRULL�FD�PDWULFH�GH�GLPHQVLXQH���[�Q��GDF
HVWH�YHFWRU�OLQLH��VDX�Q�[����GDF �HVWH�YHFWRU�FRORDQ ��
Reguli privind modul de definire a matricelor:
- elementele matricei sunt cuprinse între paranteze drepte [ ]
- HOHPHQWHOH�XQHL�OLQLL�VH�VHSDU �SULQ�SDX] ��EODQF��VDX�YLUJXO
- OLQLLOH�PDWULFHL�VH�VHSDU �SULQ�����VDX�enter.

Exemplu: Fie matricea 





=

654

321
A �úL�YHFWRULL� ( )987=B , 





−
−

=
2

1
C
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A=[1,2,3;4,5,6] → A =
     1     2     3
     4     5     6

A=[1 2 3;4 5 6] → A =
     1     2     3
     4     5     6

A=[1 2 3 enter
4 5 6] → A =

     1     2     3
     4     5     6

B=[7 8 9] → B =
 7     8     9

C=[-1;-2] → C =
     -1
     -2

Pentru o matrice M:
- M(i,j)� UHSUH]LQW � HOHPHQWXO� GLQ� PDWULFHD� 0� FRUHVSXQ] WRU� OLQLHL� L� úL

coloanei j
- M(i)�UHSUH]LQW �HOHPHQWXO�L�GLQ�PDWULFH��QXP UDUHD�HOHPHQWHORU�I FkQGX�VH

pe coloane.
Pentru un vector v:
- v(i)�UHSUH]LQW �HOHPHQWXO�GH�SH�SR]L LD�i din vector.
Exemplu��3HQWUX�$��%��&�GHILQLWH�DQWHULRU�YHULILFD L�
A(2,3) → ans =

 6
A(4) → ans =
  5
B(2) → ans =
      8
C(2) → ans =

-2
'DF � GRULP� V � VFKLPE P� HOHPHQWHOH� XQHL� PDWULFH� VDX� V � PDL� DG XJ P� DOWH
HOHPHQWH��I U �D�PDL�UHVFULH�vQWUHDJD�PDWULFH��SURFHG P�FD�vQ�H[HPSOXO�XUP WRU�
A(2,3)=0 → A =

     1     2     3
     4     5     0

A(3,3)=-3 → A =
     1     2     3
     4     5     0
     0     0    -3
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C(3)=6 → C =
    -1
    -2
     6

Se pot construi matrice de dimensiuni mai mari pornind de la matrice de
GLPHQVLXQL�PDL�UHGXVH��3HQWUX�H[HPSOLILFDUH�YRP�IRORVL�PDWULFHD�$�úL�YHFWRULL�%
úL�&�vQ�XOWLPD�ORU�IRUP ��$�±���[����%�±���[����&�±���[����
D=[A;B] → D =

     1     2     3
     4     5     0
     0     0    -3
     7     8     9

���V�D��FRQVWUXLW�PDWULFHD�'�GH�GLPHQVLXQH���[����SULQ�DG XJDUHD�YHFWRUXOXL�%�OD
PDWULFHD�$��FD�XOWLP �OLQLH��
$WHQ LH: $�úL�%�DX�DFHODúL�QXP U�GH�FRORDQH�(3) SHQWUX�D�IL�SRVLELO �FRQVWUXF LD�

E=[A,C] → E =
    1     2     3    -1

         4     5     0    -2
                                  0     0    -3     6
���V�D��FRQVWUXLW�PDWULFHD�(�GH�GLPHQVLXQH���[����SULQ�DG XJDUHD�YHFWRUXOXL�&�OD
PDWULFHD�$��FD�XOWLP �FRORDQ ��
$WHQ LH: $�úL�&�DX�DFHODúL�QXP U�GH�OLQLL�(3) SHQWUX�D�IL�SRVLELO �FRQVWUXF LD�

'DF �Y�HVWH�XQ�vector atunci:
• v(i:k)� ±� VHOHFWHD] � HOHPHQWHOH� GH� SH� SR]L LLOH� L�� L� �� ��� L� �� ���«� �� N� DOH

YHFWRUXOXL� Y�� GDF � L� !� N� DWXQFL� YHFWRUXO� UH]XOWDW� HVWH� JRO� �QX� DUH� QLFL� XQ
element).

• v(i:j:k)�±�VHOHFWHD] �HOHPHQWHOH�GH�SH�SR]L LLOH�L��L���M��L����M��«�SkQ �OD
N��DOH�YHFWRUXOXL�Y��VHOHFWHD] �FX�SDVXO�M���GDF �M�!���úL�L�!�N�VDX�M�����úL�L���N
atunci vectorul rezultat este gol.

• v([i,j,k])�±�VHOHFWHD] �HOHPHQWHOH�GH�SH�SR]L LLOH�L��M�úL�N�
• v(:)�±�GDF �YHFWRUXO�HVWH�OLQLH�DWXQFL�HO�GHYLQH�FRORDQ ��GDF �YHFWRUXO�HVWH

FRORDQ �DWXQFL�HO�U PkQH�QHPRGLILFDW�

'DF �0�HVWH�R�matrice atunci:
• M(:,j)�±�VHOHFWHD] �FRORDQD�M�D�PDWULFHL�0�
• M(i,:)�±�VHOHFWHD] �OLQLD�L�D�PDWULFHL�0�
• M(:,i:j)�±�VHOHFWHD] �FRORDQHOH�GH�OD�L�OD�M�DOH�PDWULFHL�0�
• M(i:j,:)�±�VHOHFWHD] �OLQLLOH�GH�OD�L�OD�M�DOH�PDWULFHL�0�
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• M(:,i:j:k)�±�VHOHFWHD] �FRORDQHOH�L��L���M��L����M���«�SkQ �OD�N�DOH�PDWULFHL
0��VHOHFWHD] �FX�SDVXO�M��

• M(i:j:k,:)�±�VHOHFWHD] �OLQLLOH�L��L���M��L����M���«�SkQ �OD�N�DOH�PDWULFHL�0�
• M(i:j,k:l)� ±� H[WUDJH� VXEPDWULFHD� IRUPDW � FX� HOHPHQWHOH� DIODWH� OD

LQWHUVHF LD�OLQLLORU�GH�OD�L�OD�M�úL�FRORDQHORU�GH�OD�N�OD�O�DOH�PDWULFHL�0�
• M(:,[i,j,k])�±�VHOHFWHD] �FRORDQHOH�L��M�úL�N�DOH�PDWULFHL�0�
• M([i,j,k],:)�±�VHOHFWHD] �OLQLLOH�L��M�úL�N�DOH�PDWULFHL�0�
• M([i,j,k],[l,m,n])� ±� H[WUDJH� VXEPDWULFHD� IRUPDW � FX� HOHPHQWHOH

DIODWH�OD�LQWHUVHF LD�OLQLLORU�L��M�úL�N�úL�FRORDQHORU�O��P�úL�Q�DOH�PDWULFHL�0�
• M(:,:)�±�VHOHFWHD] �vQWUHDJD�PDWULFH�0�
• M(i:j)�±�VHOHFWHD] �HOHPHQWHOH�GH�L�OD�M�DOH�PDWULFHL�0�úL�OH�SXQH�VXE�IRUPD

XQXL�YHFWRU�OLQLH��HOHPHQWHOH�vQWU�R�PDWULFH�VH�QXP U �SH�FRORDQH��
• M(:)� ±� VHOHFWHD] � WRDWH� HOHPHQWHOH�PDWULFHL�0� úL� OH� SXQH� VXE� IRUPD� XQXL

YHFWRU� FRORDQ � �SXQH� FRORDQHOH� PDWULFHL� 0� XQD� VXE� DOWD�� VXE� IRUPD� XQXL
YHFWRU�FRORDQ ��

9HULILFD L� VLQWD[HOH� GH� PDL� VXV� IRORVLQG� PDWULFHD� $� úL� YHFWRULL� %� úL� &� GLQ
H[HPSOHOH�DQWHULRDUH�VDX�FRQVWUXLQG�DOWH�PDWULFH�úL�YHFWRUL�

��������9HFWRUL�úL�PDWULFH�X]XDOH

• Generarea vectorilor cu pas liniar
Sintaxe:
- Y LQL LDO�SDV�ILQDO�±� VH�JHQHUHD] �XQ�YHFWRU� OLQLH�v cu elementele

începând de la LQL LDO la final, cu pasul egal cu pas��SDVXO�SRDWH�IL�úL
QHJDWLY� GDU� DWXQFL� YDORDUHD� LQL LDO � WUHEXLH� V � ILH� PDL� PDUH� GHFkW� YDORDUHD
ILQDO ��

- Y LQL LDO�ILQDO� ±� VH� JHQHUHD] � XQ� YHFWRU� OLQLH� v cu elementele
începând de la LQL LDO la final, cu pasul egal cu 1.

- Y OLQVSDFH�PLQLP�PD[LP�QXP UBGHBHOHPHQWH�� ±� VH� JHQHUHD]
un vector linie v cu elementele începând de la minim la maxim, cu pas
FRQVWDQW�úL�DYkQG�XQ�QXP U�GH�HOHPHQWH�HJDO�FX�QXP UBGHBHOHPHQWH.

9HULILFD L�XUP WRDUHOH exemple:
v=3:7:40   
u=5:10   
d=17:-3:4
l=linspace(17,58,4)
p=linspace(-pi,pi,6)
q=linspace(pi,-pi,6)
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• Generarea vectorilor cu pas logaritmic
Sintaxe:
- v=logspace(minim,maxim)�±�VH��JHQHUHD] �XQ�YHFWRU�OLQLH�v având 50

de elemente distribuite logaritmic între minim10 úL� maxim10 .
- Y ORJVSDFH�PLQLP�PD[LP�QXP UBGHBHOHPHQWH�� ±� VH� JHQHUHD]

un vector linie v având QXP UBGHBHOHPHQWH elemente distribuite

logaritmic între minim10 úL� maxim10 .
$WHQ LH: 'DF  maxim=pi atunci elementele vor fi distribuite logaritmic între

minim10 úL π.

9HULILFD L�XUP WRDUHOH exemple:
g=logspace(1,2)
r=logspace(1,pi)
h=logspace(1,2,5)
k=logspace(0,pi,5)

• 0DWULFHD�JRDO
Sintaxa:
- x=[]�±�JHQHUHD] �R�PDWULFH�JRDO ��I U �QLFL�XQ�HOHPHQW�

Exemplu:
x=[] →   x =

    []

• ones - Matricea unitate
Sintaxe:
- ones(n)� ±� UHWXUQHD] �R�PDWULFH�GH�GLPHQVLXQH�Q�[�Q� FX� WRDWH� HOHPHQWHOH

egale cu 1.
- ones(m,n)� ±� UHWXUQHD] � R� PDWULFH� GH� GLPHQVLXQH� P� [� Q� FX� WRDWH

elementele egale cu 1.
- ones(size(M))� ±� UHWXUQHD] � R� PDWULFH� GH� GLPHQVLXQHD� PDWULFHL� 0� FX

toate elementele egale cu 1.

9HULILFD L�XUP WRDUHOH exemple:
ones(3)
ones(3,3)
ones(1,5)
ones(5,1)
ones(3,2)
ones(size(D)) ������XQGH�'�HVWH�PDWULFHD�GHILQLW �DQWHULRU��YH]L�SDJ����
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• zeros - Matricea zero
Sintaxe:
- zeros(n)�±�UHWXUQHD] �R�PDWULFH�GH�GLPHQVLXQH�Q�[�Q�FX�WRDWH�HOHPHQWHOH

egale cu 0.
- zeros(m,n)� ±� UHWXUQHD] � R� PDWULFH� GH� GLPHQVLXQH� P� [� Q� FX� WRDWH

elementele egale cu 0.
- zeros(size(M))� ±� UHWXUQHD] � R�PDWULFH� GH� GLPHQVLXQHD�PDWULFHL�0� FX

toate elementele egale cu 0.

9HULILFD L�XUP WRDUHOH exemple:
zeros(3)
zeros(3,3)
zeros(1,5)
zeros(5,1)
zeros(3,2)
zeros(size(D)) ������XQGH�'�HVWH�PDWULFHD�GHILQLW �DQWHULRU��YH]L�SDJ����

• eye - Matricea identitate
Sintaxe:
- eye(n)�±�UHWXUQHD] �R�PDWULFH�LGHQWLWDWH�GH�GLPHQVLXQH�Q�[�Q�
- eye(m,n)� ±� UHWXUQHD] �R�PDWULFH�GH�GLPHQVLXQH�P�[�Q� DYkQG� HOHPHQWHOH

primei diagonale egale cu 1 iar restul elementelor egale cu 0.
- eye(size(M))� ±� UHWXUQHD] � R� PDWULFH� GH� GLPHQVLXQH� HJDO � FX

dimensiunea matricei M, având elementele primei diagonale egale cu 1 iar
restul elementelor egale cu 0.

9HULILFD L�XUP WRDUHOH exemple:
eye(3)
eye(3,3)
eye(1,5)
eye(5,1)
eye(3,2)
eye(size(D))   ����XQGH�'�HVWH�PDWULFHD�GHILQLW �DQWHULRU��YH]L�SDJ����

• rand���0DWULFHD�FX�QXPHUH�DOHDWRDUH�FX�GLVWULEX LH�XQLIRUP
Sintaxe:
- rand(n)�±�UHWXUQHD] �R�PDWULFH�GH�GLPHQVLXQH�Q�[�Q�DYkQG�GUHSW�HOHPHQWH

QXPHUH�DOHDWRDUH�FX�GLVWULEX LH�XQLIRUP �vQWUH���úL���
- rand(m,n)� ±� UHWXUQHD] � R� PDWULFH� GH� GLPHQVLXQH� P� [� Q� DYkQG� GUHSW

HOHPHQWH�QXPHUH�DOHDWRDUH�FX�GLVWULEX LH�XQLIRUP �vQWUH���úL���
- rand(size(M))�±�UHWXUQHD] �R�PDWULFH�GH�GLPHQVLXQHD�PDWULFHL�0�DYkQG

GUHSW�HOHPHQWH�QXPHUH�DOHDWRDUH�FX�GLVWULEX LH�XQLIRUP �vQWUH���úL���
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9HULILFD L�XUP WRDUHOH exemple:
rand(3)
rand(3,3)
rand(1,5)
rand(5,1)
rand(3,2)
rand(size(D))    // unde D este maWULFHD�GHILQLW �DQWHULRU��YH]L�SDJ����

• randn���0DWULFHD�FX�QXPHUH�DOHDWRDUH�FX�GLVWULEX LH�QRUPDO �(JDXVVLDQ )
Sintaxe:
- randn(n)�±�UHWXUQHD] �R�PDWULFH�GH�GLPHQVLXQH�Q�[�Q�DYkQG�GUHSW�HOHPHQWH

QXPHUH�DOHDWRDUH�FX�GLVWULEX LH�QRUPDO ��JDXVVLDQ ��GH�PHGLH�QXO �úL�YDULDQ D
XQLWDU �

- randn(m,n)� ±� UHWXUQHD] � R� PDWULFH� GH� GLPHQVLXQH� P� [� Q� DYkQG� GUHSW
HOHPHQWH�QXPHUH�DOHDWRDUH� FX�GLVWULEX LH�QRUPDO �GH�PHGLH�QXO � úL�YDULDQ D
XQLWDU �

- randn(size(M))� ±� UHWXUQHD] � R� PDWULFH� GH� GLPHQVLXQHD� PDWULFHL� 0
DYkQG�GUHSW�HOHPHQWH�QXPHUH�DOHDWRDUH�FX�GLVWULEX LH�QRUPDO ��JDXVVLDQ ��GH
PHGLH�QXO �úL�YDULDQ D�XQLWDU �

9HULILFD L�XUP WRDUHOH exemple:
randn(3)
randn(3,3)
randn(1,5)
randn(5,1)
randn(3,2)
randn(size(D)) ������XQGH�'�HVWH�PDWULFHD�GHILQLW �DQWHULRU��YH]L�SDJ����

• diag ��0DWULFHD�GLDJRQDO
Sintaxe:
'DF �Y�HVWH�XQ�vector��OLQLH�VDX�FRORDQ ��DWXQFL
- diag(v)�±�UHWXUQHD] �R�PDWULFH�S WUDW �GLDJRQDO ��FX�HOHPHQWHOH�YHFWRUXOXL

Y�SH�GLDJRQDOD�SULQFLSDO �
- diag(v,k)� ±� UHWXUQHD] � R�PDWULFH� S WUDW � FX� HOHPHQWHOH� YHFWRUXOXL� Y� SH

GLDJRQDOD�N�GHDVXSUD�FHOHL�SULQFLSDOH��GDF �N�!����VDX�VXE�FHD�SULQFLSDO �GDF
k < 0; restul elementelor sunt 0.

�'DF �0�HVWH�R�matrice atunci
- diag(M)� ±� UHWXUQHD] � XQ� YHFWRU� FRORDQ � FH� FRQ LQH� HOHPHQWHOH� GH� SH

GLDJRQDOD�SULQFLSDO �D�PDWULFHL�0�
- diag(M,k)� ±� UHWXUQHD] � XQ� YHFWRU� FRORDQ � FH� FRQ LQH� HOHPHQWHOH� GLQ

PDWULFHD�0�GH�SH�GLDJRQDOD�N�GHDVXSUD�FHOHL�SULQFLSDOH��GDF �N�!����VDX�VXE
FHD�SULQFLSDO ��GDF �N�����
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Se va defini un vector linie a�úL�R�PDWULFH�A:
a=randn(1,5)
A=randn(5)
9HULILFD L�XUP WRDUHOH�exemple:
diag(a)
diag(a,1)
diag(a,-1)
diag(a,2)
diag(a,-2)
diag(A)
diag(A,2)
diag(A,-2)
diag(diag(A))

• tril ��0DWULFHD�LQIHULRU�WULXQJKLXODU
Sintaxe:
- tril(M)�±�H[WUDJH�PDWULFHD�LQIHULRU�WULXQJKLXODU �GLQ�PDWULFHD�0��DQXOHD]

toate elementele matricei M de deasupra diagonalei principale).
- tril(M,k)� ±� vQORFXLHúWH� FX� �� WRDWH� HOHPHQWHOH� GH� GHDVXSUD� GLDJRQDOHL� N

GLQ�PDWULFHD�0��UDSRUWDUHD�VH�IDFH�OD�GLDJRQDOD�SULQFLSDO �±�YH]L�VLQWD[D�GH�OD
diag).

Pentru matricea A�GHILQLW �DQWHULRU�YHULILFD L�XUP WRDUHOH�exemple:
tril(A)
tril(A,1)
tril(A,-1)

• triu ��0DWULFHD�VXSHULRU�WULXQJKLXODU
Sintaxe:
- triu(M��±�H[WUDJH�PDWULFHD�VXSHULRU�WULXQJKLXODU �GLQ�PDWULFHD�0��DQXOHD]

WRDWH�HOHPHQWHOH�PDWULFHL�0�GH�VXE�GLDJRQDOD�SULQFLSDO �
- triu(M,k)� ±� vQORFXLHúWH� FX� �� WRDWH� HOHPHQWHOH� GH� VXE� GLDJRQDOD� N� GLQ

PDWULFHD�0� �UDSRUWDUHD� VH� IDFH� OD� GLDJRQDOD� SULQFLSDO � ±� YH]L� VLQWD[D� GH� OD
diag).

Pentru matricea A�GHILQLW �DQWHULRU�YHULILFD L�XUP WRDUHOH�exemple:
triu(A)
triu(A,1)
triu(A,-1)
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��������'LPHQVLXQHD�XQHL�PDWULFH��'HWHUPLQDQWXO�úL�LQYHUVD�XQHL�PDWULFH

• length,size – Determinarea dimensiunii variabilelor
Sintaxe:
'DF �Y�HVWH�XQ�YHFWRU�úL�0�HVWH�R�PDWULFH�P�[�Q�DWXQFL
- length(v)�±�UHWXUQHD] �QXP UXO�GH�HOHPHQWH��OXQJLPHD��YHFWRUXOXL�Y�
- length(M)� ±� UHWXUQHD] � PD[LPXO� GLQWUH� QXP UXO� GH� OLQLL� úL� QXP UXO� GH

FRORDQH�DO�PDWULFHL�0��PD[LPXO�GLQWUH�P�úL�Q��
- [l,c]=size(M)�±�UHWXUQHD] �QXP UXO�GH� OLQLL� �l��úL�QXP UXO�GH�FRORDQH

(c) pentru matricea M.
- [l,c]=size(v)�±�vQ�DFHVW�FD]�XQD�GLQWUH�GLPHQVLXQL�YD�IL�HJDO �FX����GDF

v este un vector linie atunci l� ����LDU�GDF �HVWH�FRORDQ �DWXQFL�c = 1.

Se va defini un vector linie a��XQ�YHFWRU�FRORDQ �b�úL�R�PDWULFH�C:
a=randn(1,5)
b=randn(5,1)
C=randn(3,4)
9HULILFD L�XUP WRDUHOH�exemple:
length(a)
length(b)
length(C)
size(a)
size(b)
size(C)

• det – Determinantul unei matrice
6LQWD[ :
'DF �0�HVWH�R�PDWULFH�S WUDWLF ��QXP UXO�GH�OLQLL� �QXP UXO�GH�FRORDQH��DWXQFL
- det(M)�±�FDOFXOHD] �GHWHUPLQDQWXO�PDWULFHL�0�

6H�YRU�GHILQL�GRX �PDWULFH�
M=randn(4)
N=randn(4,3)
9HULILFD L�XUP WRDUHOH�exemple:
det(M)
det(N)

• inv – Inversa unei matrice
6LQWD[ :
'DF �0�HVWH�R�PDWULFH�S WUDWLF �FX�GHWHUPLQDQWXO�GLIHULW�GH�]HUR�DWXQFL
- inv(M)�±�FDOFXOHD] �LQYHUVD�PDWULFHL�0�
9HULILFD L�IRORVLQG�PDWULFHOH�0�úL�1�GHILQLWH�OD�SXQFWXO�SUHFHGHQW�
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��������,QVWUXF LXQL�GH�FRQWURO�ORJLF��2SHUDWRUL�UHOD LRQDOL�úL�RSHUDWRUL�ORJLFL

• if,else,elseif – ([HFX LD�FRQGL LRQDW
Sintaxe:
- if expresie

LQVWUXF LXQL
end
���GDF �expresie�HVWH�DGHY UDW �VH�H[HFXW �LQVWUXF LXQL;
���GDF �expresie�HVWH�IDOV �VH�WUHFH�GXS �end.

- if expresie
LQVWUXF LXQLB�

else
LQVWUXF LXQLB�

end
���GDF �expresie�HVWH�DGHY UDW �VH�H[HFXW �LQVWUXF LXQLB�;
���GDF �expresie�HVWH�IDOV �VH�H[HFXW �LQVWUXF LXQLB�.

- if expresie_1
LQVWUXF LXQLB�

elseif expresie_2
LQVWUXF LXQLB�

end
���GDF �expresie_1�HVWH�DGHY UDW �VH�H[HFXW �LQVWUXF LXQLB�;
���GDF �expresie_1�HVWH�IDOV �úL�expresie_2�HVWH�DGHY UDW �VH�H[HFXW
   LQVWUXF LXQLB�.

• for – 5HSHWDUHD�XQXL�QXP U�GH�LQVWUXF LXQL�GH�XQ�DQXPLW�QXP U�GH�RUL
6LQWD[ :
- IRU�LQGH[ LQL LDO�SDV�ILQDO

LQVWUXF LXQL
  end
     // pentru index parcurgând intervalul de la LQL LDO la final cu pasul
        pas�VH�H[HFXW �LQVWUXF LXQL.

• while – 5HSHWDUHD�XQXL�QXP U�GH� LQVWUXF LXQL�DWkWD� WLPS�FkW�R� FRQGL LH
VSHFLILFDW �HVWH�DGHY UDW

6LQWD[ :
- while expresie

LQVWUXF LXQL
  end
    // cât timp expresie�HVWH�DGHY UDW �VH�H[HFXW �LQVWUXF LXQL.
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• 2SHUDWRUL�UHOD LRQDOL
- < - mai mic
- <= - mai mic sau egal
- > - mai mare
- >= - mai mare sau egal
- == - identic
- ~= - diferit

• Operatori logici
- & ��RSHUDWRUXO�ù,�ORJLF
- | - operatorul SAU logic
- ~ - operatorul NU logic

��������&UHDUHD�SURJUDPHORU�0$7/$%��FUHDUHD�ILúLHUHORU�GH�FRPHQ]L�
�P�

3HQWUX� VHFYHQ H� OXQJL� GH� FRPHQ]L� VH� UHFRPDQG � FUHDUHD� úL� ODQVDUHD� vQ
H[HFX LH�D�XQXL�SURJUDP�0$7/$%��$FHVWD�HVWH�XQ�ILúLHU�³WH[W´�DYkQG�H[WHQVLD
�P�úL�FRQ LQkQG�VXFFHVLXQHD�GRULW �GH�FRPHQ]L�0$7/$%��'XS �FUHDUH��ILúLHUXO
GHYLQH�R�QRX �FRPDQG �H[WHUQ �0$7/$%��FDUH�SRDWH�IL�ODQVDW �vQ�H[HFX LH�SULQ
VLPSOD�LQWURGXFHUH�GH�OD�WDVWDWXU �D�QXPHOXL�ILúLHUXOXL��I U �H[WHQVLD��P��
3HQWUX�FUHDUHD�XQXL�DVWIHO�GH�ILúLHU�VH�SDUFXUJ�XUP WRULL�SDúL:
- vQ�EDUD�GH�PHQLXUL�D�IHUHVWUHL�GH�FRPHQ]L�VH�VHOHFWHD] �File, iar în interiorul

acesteia New��XUPDW �GH�M-file��6H�YD�GHVFKLGH�DVWIHO�R�QRX �IHUHDVWU ��VHVLXQH
GH�HGLWDUH�FX�HGLWRUXO�127(3$'��FX�EDU �GH�PHQLXUL�SURSULH�úL�FX�QXPHOH
Untitled��ÌQ�DFHVW�ILúLHU�VH�VFULH�SURJUDPXO�0$7/$%�GRULW�

- SHQWUX�D�VDOYD�ILúLHUXO�DVWIHO�FUHDW�VXE�XQ�DOW�QXPH�VH�VHOHFWHD] �GLQ�EDUD�GH
meniuri a noii ferestre comanda File��XUPDW �GH�Save As…��YD�DS UHD�R�QRX
IHUHDVWU �GH�GLDORJ� vQ�FDUH�YRP�SUHFL]D�QXPHOH�ILúLHUXOXL� �File name:�� vQVR LW
GH�H[WHQVLD��P�úL�ORFXO�XQGH�GRULP�V �vO�VDOY P��Save in:).

$WHQ LH:
- pentru a rula un program MATLAB trebuie ca directorul în care a fost salvat

V �ILH�GLUHFWRUXO�GH�OXFUX�(vezi comanda cd, pagina 3).
- SHQWUX� D� IL� OXDWH� vQ� FRQVLGHUDUH� HYHQWXDOHOH� PRGLILF UL� I FXW � vQWU�XQ

SURJUDP� 0$7/$%�� vQDLQWH� GH� R� QRX � UXODUH�� ILúLHUXO� WUHEXLH� VDOYDW (File,
urmat de Save).

E1. ([HUFL LX:
)RORVLQG�VLQWD[HOH�úL�LQGLFD LLOH�GLQ�VHF LXQLOH��������úL��������UHDOL]D L�XQ�SURJUDP
0$7/$%� FDUH� V � FLWHDVF � HOHPHQWHOH� XQXL� YHFWRU� FX� HOHPHQWH� DOHDWRDUH� FX
GLVWULEX LH�QRUPDO ��JDXVVLDQ ��úL�V �DILúH]H�ILHFDUH�HOHPHQW�QHJDWLY�vQWkOQLW�
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��������&UHDUHD�IXQF LLORU�0$7/$%��FUHDUHD�ILúLHUHORU�IXQF LH�

'DF �SULPD�OLQLH�D�XQXL�ILúLHU�0$7/$%��
�P��FRQ LQH�OD�vQFHSXW�FXYântul
function� DWXQFL� ILúLHUXO� UHVSHFWLY� H� GHFODUDW� FD� ILúLHU� IXQF LH��$FHVWH� ILúLHUH
SRW� IL� DG XJDWH� FD� IXQF LL�QRL� vQ� VWUXFWXUD�0$7/$%��)RUPD�JHQHUDO � D�SULPHL
OLQLL�D�XQXL�ILúLHU�IXQF LH�HVWH�

IXQFWLRQ�>SDUDPHWULLBLHúLUH@ QXPH�SDUDPHWULLBLQWUDUH�

FX�XUP WRDUHOH�VHPQLILFD LL�
- function�±�FXYkQW�FKHLH�FDUH�GHFODU �ILúLHUXO�FD�ILúLHU�IXQF LH�
- nume�±�QXPHOH�IXQF LHL�� UHSUH]LQW �QXPHOH�VXE�FDUH�VH�VDOYHD] � ILúLHUXO� �P

(extensia .m nu face parte din nume); acest nume nu poate fi identic cu cel al
XQXL�ILúLHU��P�GHMD�H[LVWHQW�

- SDUDPHWULLBLHúLUH�±�UHSUH]LQW �SDUDPHWULL�GH�LHúLUH�DL�IXQF LHL��WUHEXLH
VHSDUD L�SULQ�YLUJXO �úL�FXSULQúL�vQWUH�SDUDQWH]H�GUHSWH�

- parametrii_intrare� ±� UHSUH]LQW � SDUDPHWULL� GH� LQWUDUH� DL� IXQF LHL�
WUHEXLH�VHSDUD L�SULQ�YLUJXO �úL�FXSULQúL�vQWUH�SDUDQWH]H�URWXQGH�

$WHQ LH: 6LQWD[D� GH� PDL� VXV� VH� VLPSOLILF � vQ� FD]XO� vQ� FDUH� IXQF LD� DUH� GRDU
SDUDPHWULL�GH�LQWUDUH�VDX�GRDU�SDUDPHWULL�GH�LHúLUH�(dispar parantezele drepte,
respectiv parantezele rotunde).

�������2SHUD LL�DULWPHWLFH��2SHUD LL�DVXSUD�QXPHUHORU�FRPSOH[H

• Operatori aritmetici
- + - adunare
- - ��VF GHUH
- * ��vQPXO LUH
- .* ��vQPXO LUH�vQWUH�GRX �PDWULFH��VDX�YHFWRUL��HOHPHQW�FX�HOHPHQW
- / ��vPS U LUH
- ./ ��vPS U LUH�vQWUH�GRX �PDWULFH��VDX�YHFWRUL��HOHPHQW�FX�HOHPHQW
- ^ - ridicare la putere
- .^ - ridicare la putere a unei matrice (sau vector) element cu element
- ‘ ��WUDQVSXQHUH�úL�FRQMXJDUH
- .‘ - transpunere

6 �VH�GHILQHDVF �XUP WRDUHOH�HOHPHQWH�
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9HULILFD L�úL�H[SOLFD L�XUP WRDUHOH�exemple:
A+B , A+3 , B-2 , B-i , a+a , A*B , A.*B , A*B.’ , a.*a ,
a*a , A*a , A*a’ , A*a.’ , A’*b , B’ , B.’ , A’ , A.’ , A^2 ,
A.^2 , 1-b , b’*b , b*b , b.*b , b^3 , b.^3 , 2/A , 2./A ,
2/b , 2./b .

• 2SHUD LL�DVXSUD�QXPHUHORU�FRPSOH[H
- abs �±�FDOFXOHD] �YDORDUHD�DEVROXW ��PRGXOXO��
- angle �±�FDOFXOHD] �ID]D�
- conj �±�FDOFXOHD] �FRPSOH[�FRQMXJDWXO�
- real �±�H[WUDJH�SDUWHD�UHDO �
- imag �±�H[WUDJH�SDUWHD�LPDJLQDU �
9HULILFD L�FRPHQ]LOH�XWLOL]kQG�GUHSW�DUJXPHQWH�HOHPHQWHOH�$��%��D�úL�E�GHILQLWH
anterior.

E2. ([HUFL LX:
)RORVLQG�VLQWD[HOH�úL� LQGLFD LLOH�GLQ�VHF LXQLOH�������� úL�������� UHDOL]D L�R� IXQF LH
MATLAB care având drept parametrii de intrare un vector linie cu elemente
FRPSOH[H�UHWXUQHD] �FD�SDUDPHWULL�GH�LHúLUH�
- PHGLD�DULWPHWLF �D�S U LORU�UHDOH�DOH�HOHPHQWHORU�YHFWRUXOXL�
- XQ�YHFWRU�FH�FRQ LQH�HOHPHQWHOH�YHFWRUXOXL�LQL LDO�ULGLFDWH�OD�S WUDW�
- R�PDWULFH�RE LQXW �GLQ�vQPXO LUHD�YHFWRUXOXL�LQL LDO�FX�WUDQVSXVXO�V X�

���������)XQ LL�PDWHPDWLFH�X]XDOH

• )XQF LLOH�UDGLFDO��H[SRQHQ LDO �úL�ORJDULWP
- sqrt�±�H[WUDJHUH�UDGLFDO�GH�RUGLQXO����U G FLQD�S WUDW ��
- exp�±�FDOFXOHD] �H[SRQH LDOD��SXWHUL�DOH�QXP UXOXL�e).
- log�±�FDOFXOHD] �ORJDULWPXO�QDWXUDO��ORJDULWP�vQ�ED]D�e).
- log2�±�FDOFXOHD] �ORJDULWPXO�vQ�ED] ���
- log10�±�FDOFXOHD] �ORJDULWPXO�]HFLPDO��ORJDULWP�vQ�ED]D�����
- pow2�±�FDOFXOHD] �SXWHUL�DOH�OXL���

• )XQF LLOH�WULJRQRPHWULFH�GLUHFWH
- sin�±�FDOFXOHD] �VLQXVXO
- cos�±�FDOFXOHD] �FRVLQXVXO
- tan�±�FDOFXOHD] �WDQJHWD
- cot�±�FDOFXOHD] �FRWDQJHQWD
- sec�±�FDOFXOHD] �VHFDQWD
- csc�±�FDOFXOHD] �FRVHFDQWD
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• )XQF LLOH�WULJRQRPHWULFH�LQYHUVH
- asin�±�FDOFXOHD] �DUFVLQXV
- acos�±�FDOFXOHD] �DUFFRVLQXV
- atan�±�FDOFXOHD] �DUFWDQJHQWD
- atan2�±�FDOFXOHD] �DUFWDQJHQWD�GDF �DUJXPHQWXO�HVWH�FRPSOH[
- acot�±�FDOFXOHD] �DUFFRWDQJHQWD
- asec�±�FDOFXOHD] �DUFVHFDQWD
- acsc�±�FDOFXOHD] �DUFFRVHFDQWD

• )XQF LLOH�KLSHUEROLFH�GLUHFWH
- sinh�±�FDOFXOHD] �VLQXVXO�KLSHUEROLF
- cosh�±�FDOFXOHD] �FRVLQXVXO�KLSHUEROLF
- tanh�±�FDOFXOHD] �WDQJHWD�KLSHUEROLF
- coth�±�FDOFXOHD] �FRWDQJHQWD�KLSHUEROLF
- sech�±�FDOFXOHD] �VHFDQWD�KLSHUEROLF
- csch�±�FDOFXOHD] �FRVHFDQWD�KLSHUEROLF

• )XQF LLOH�KLSHUEROLFH�LQYHUVH
- asinh�±�FDOFXOHD] �DUFVLQXV�KLSHUEROLF
- acosh�±�FDOFXOHD] �DUFFRVLQXV�KLSHUEROLF
- atanh�±�FDOFXOHD] �DUFWDQJHQWD�KLSHUEROLF
- acoth�±�FDOFXOHD] �DUFRWDQJHQWD�KLSHUEROLF
- asech�±�FDOFXOHD] �DUFVHFDQWD�KLSHUEROLF
- acsch�±�FDOFXOHD] �DUFFRVHFDQWD�KLSHUEROLF

3HQWUX�LQIRUPD LL�GHVSUH�PRGXO�GH�XWLOL]DUH�DO�DFHVWRU�IXQF LL�IRORVL L�FRPDQGD
help�vQVR LW �GH�QXPHOH�IXQF LHL�GRULWH��YH]L�VLQWD[D�GH�OD�SDJLQD����

���������)XQ LL�GHVWLQDWH�DQDOL]HL�GH�GDWH

• sum,prod – 6XPD�úL�SURGXVXO
Sintaxe:
'DF �Y�HVWH�XQ�YHFWRU�úL�0�HVWH�R�PDWULFH�DWXQFL
- sum(v)�±�FDOFXOHD] �VXPD�HOHPHQWHORU�YHFWRUXOXL�Y�
- prod(v)�±�FDOFXOHD] �SURGXVXO�HOHPHQWHORU�YHFWRUXOXL�Y�
- sum(M)� ±� UHWXUQHD] � XQ� YHFWRU� OLQLH� DYkQG� FD� HOHPHQWH� VXPD� HOHPHQWHORU

ILHF UHL�FRORDQH�GLQ�PDWULFHL�0�
- prod(M)� ±� UHWXUQHD] � XQ� YHFWRU� OLQLH� DYkQG� FD� HOHPHQWH� SURGXVXO

HOHPHQWHORU�ILHF UHL�FRORDQH�GLQ�PDWULFHL�0�
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6H�YRU�GHILQL�XUP WRDUHOH�HOHPHQWH�� 





=

654

321
A , ( )831=a

6 �VH�YHULILFH�XUP WRDUHOH�exemple:
sum(a)
sum(A)
sum(sum(A))
prod(a)
prod(A)
prod(prod(A))

• max,min – 0D[LPXO�úL�PLQLPXO
Sintaxe:
'DF �Y�HVWH�XQ�YHFWRU�úL�0�HVWH�R�PDWULFH�DWXQFL
- max(v)�±�UHWXUQHD] �HOHPHQWXO�PD[LP�DO�YHFWRUXOXL�Y�
- min(v)�±�UHWXUQHD] �HOHPHQWXO�PLQLP�DO�YHFWRUXOXL�Y�
- [m,p]=max(v)�±�UHWXUQHD] �HOHPHQWXO�PD[LP�DO�YHFWRUXOXL��m��SUHFXP�úL

indicele elementului maxim (p���GDF �H[LVW �PD[LPH�PXOWLSOH� VH� UHWXUQHD]
indicele primului dintre ele.

- [m,p]=min(v)�±�UHWXUQHD] �HOHPHQWXO�PLQLP�DO�YHFWRUXOXL��m��SUHFXP�úL
indicele elementului minim (p��� GDF � H[LVW �PLQLPH�PXOWLSOH� VH� UHWXUQHD]
indicele primului dintre ele.

- max(M)� ±� UHWXUQHD] � XQ� YHFWRU� OLQLH� DYkQG� FD� HOHPHQWH� PD[LPXO
HOHPHQWHORU�GLQ�ILHFDUH�FRORDQ �D�PDWULFHL�0�

- min(M)�±�UHWXUQHD] �XQ�YHFWRU�OLQLH�DYkQG�FD�HOHPHQWH�PLQLPXO�HOHPHQWHORU
GLQ�ILHFDUH�FRORDQ �D�PDWULFHL�0�

- [m,p]=max(M)�±�UHWXUQHD] �XQ�YHFWRU�OLQLH�m având ca elemente maximul
HOHPHQWHORU�GLQ�ILHFDUH�FRORDQ �D�PDWULFHL�0�SUHFXP�úL�XQ�YHFWRU�OLQLH�p ce
FRQ LQH�SR]L LD�PD[LPXOXL�UHVSHFWLY�vQ�FDGUXO�ILHF UHL�FRORDQH�

- [m,p]=min(M)�±�UHWXUQHD] �XQ�YHFWRU�OLQLH�m având ca elemente minimul
HOHPHQWHORU�GLQ�ILHFDUH�FRORDQ �D�PDWULFHL�0�SUHFXP�úL�XQ�YHFWRU�OLQLH�p ce
FRQ LQH�SR]L LD�PLQLPXOXL�UHVSHFWLY�vQ�FDGUXO�ILHF UHL�FRORDQH�

9HULILFD L�VLQWD[HOH�DQWHULRDUH�IRORVLQG�PDWULFHD�$�úL�YHFWRUXO�D�GHILQLWH�PDL�VXV�

• mean – 0HGLD�DULWPHWLF
Sintaxe:
'DF �Y�HVWH�XQ�YHFWRU�úL�0�HVWH�R�PDWULFH�DWXQFL
- mean(v)�±�FDOFXOHD] �PHGLD�DULWPHWLF �D�HOHPHQWHORU�YHFWRUXOXL�Y�
- mean(M)�±�UHWXUQHD] �XQ�YHFWRU�OLQLH�DYkQG�FD�HOHPHQWH�PHGLD�DULWPHWLF �D

HOHPHQWHORU�ILHF UHL�FRORDQH�GLQ�PDWULFHL�0�
9HULILFD L�VLQWD[HOH�DQWHULRDUH�IRORVLQG�PDWULFHD�$�úL�YHFWRUXO�D�GHILQLWH�PDL�VXV�
E3. 5HOXD L�H[HUFL LXO�GH�OD�SDJLQD����IRORVLQG�IXQF LD�mean.
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���������5HSUH]HQW UL�JUDILFH

• plot,stem – 5HSUH]HQW UL�JUDILFH�vQ�FRRUGRQDWH�OLQLDUH
Sintaxe:
'DF �Y�HVWH�XQ�YHFWRU�úL�0�HVWH�R�PDWULFH�DWXQFL
- plot(v)�±�GDF �Y�HVWH�XQ�YHFWRU�FX�elemente reale se vor reprezenta grafic

HOHPHQWHOH�VDOH�vQ�IXQF LH�GH�LQGLFL��SULPXO�LQGLFH�HVWH����XOWLPXO�LQGLFH�HVWH
HJDO� FX� OXQJLPHD� YHFWRUXOXL��� GDF � Y� HVWH� XQ� YHFWRU� FX� elemente complexe
DWXQFL�UHSUH]HQWDUHD�VD�VH�YD�IDFH�vQ�IXQF LH�GH�SDUWHD�UHDO ��SH�DEVFLV ��úL�GH
SDUWHD�LPDJLQDU ��SH�RUGRQDW ��D�HOHPHQWHORU�VDOH�

- plot(M)�±�VH�YRU�UHSUH]HQWD�SH�DFHODúL�JUDILF�FRORDQHOH�PDWULFHL�0��ILHFDUH
GLQ� FRORDQHOH�PDWULFHL� HVWH� SULYLW � FD� XQ� YHFWRU� úL� UHSUH]HQWDW� FD� vQ� VLQWD[D
SUHFHGHQW ��

'DF �[�úL�\�VXQW�GRL�YHFWRUL�GH�DFHHDúL� OXQJLPH�úL�1�HVWH�R�PDWULFH�GH�DFHHDúL
dimensiune cu matricea M atunci
- plot(x,y)�±�VH�YRU�UHSUH]HQWD�JUDILF�HOHPHQWHOH�YHFWRUXOXL�\�vQ�IXQF LH�GH

elementele vectorului x;� GDF � OXQJLPHD� YHFWRUXOXL� x� QX� HVWH� HJDO � FX
lungimea vectorului y�UHSUH]HQWDUHD�QX�HVWH�SRVLELO .

- plot(x,M)�±�GDF � OXQJLPHD�YHFWRUXOXL�[�HVWH�HJDO� FX�QXP UXO�GH� OLQLL� DO
PDWULFHL�0�DWXQFL�VH�YRU�UHSUH]HQWD�SH�DFHODúL�JUDILF�FRORDQHOH�PDWULFHL�0�vQ
IXQF LH�GH�HOHPHQWHOH�YHFWRUXOXL�[��GDF � OXQJLPHD�YHFWRUXOXL�[�HVWH�HJDO� FX
QXP UXO�GH�FRORDQH�DO�PDWULFHL�0�DWXQFL�VH�YRU�UHSUH]HQWD�SH�DFHODúL�JUDILF
OLQLLOH� PDWULFHL� 0� vQ� IXQF LH� GH� HOHPHQWHOH� YHFWRUXOXL� [�� GDF � OXQJLPHD
vectorului x� QX� HVWH� HJDO � FX� XQD� GLQ� GLPHQVLXQLOH� PDWULFHL� M atunci
UHSUH]HQWDUHD�QX�HVWH�SRVLELO .

- plot(M,N)� ±� VH� YRU� UHSUH]HQWD� SH� DFHODúL� JUDILF� FRORDQHOH�PDWULFHL�1� vQ
IXQF LH�GH�FRORDQHOH�PDWULFHL�0��FRORDQD�N�GLQ�PDWULFHD�1�YD�IL�UHSUH]HQWDW
IXQF LH�GH�FRORDQD�N�GLQ�PDWULFHD�0��XQGH�N� �������«���QXP UXO�GH�FRORDQH��
GDF � FHOH� GRX �PDWULFH� QX� DX� DFHHDúL� GLPHQVLXQH� DWXQFL� UHSUH]HQWDUHD� QX
HVWH�SRVLELO �

3HQWUX�UHSUH]HQWDUHD�PDL�PXOWRU�JUDILFH�vQ�DFHHDúL�IHUHDVWU �JUDILF ��XWLOL]kQG�R
VLQJXU �FRPDQG ��IRORVLP
- plot(x1,y1,x2,y2,…,xn,yn) ���VH�YRU�UHSUH]HQWD�SH�DFHODúL�JUDILF�\�

vQ�IXQF LH�GH�[���\��vQ�IXQF LH�GH�[���«��\Q�vQ�IXQF LH�GH�[Q��SRW�IL�YHFWRUL�VDX
PDWULFH��� U PkQ� YDODELOH� FRQVLGHUHQWHOH� I FXWH� vQ� VLQWD[HOH� DQWHULRDUH�
referitor la cazurile când avem vectori sau matrice; GDF  x1, y1, x2, y2, …,
xn, yn QX�DX�DFHHDúL�GLPHQVLXQH�DWXQFL�UHSUH]HQWDUHD�QX�HVWH�SRVLELO .

$WHQ LH:
6H�SRW� IRORVL�GLYHUVH� OLQLL��PDUNHUH�úL� FXORUL�GH�UHSUH]HQWDUH�D�JUDILFHORU��9H]L
help plot.
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)XQF LD� stem� UHDOL]HD] � R� UHSUH]HQWDUH� vQ� IRUP � ³GLVFUHW ´� D� GDWHORU�
Pentru variantele de MATLAB 5 se pot folosi oricare din sintaxele prezentate la
plot��H[FHSWkQG�XOWLPD�VLQWD[ ��3HQWUX�YDULDQWHOH�GH�0$7/$%���DUJXPHQWHOH
GH�LQWUDUH�DOH�IXQF LHL�stem�QX�SRW�IL�GHFkW�YHFWRUL��LDU�UHSUH]HQWDUHD�JUDILF �QX
VH�SRDWH�IDFH�GHFkW�FX�R�VLQJXU �FXORDUH��VH�SRW�IRORVL� vQV �PDL�PXOWH� WLSXUL�GH
OLQLL�úL�PDUNHUH��
Vezi help stem.

• loglog,semilogx,semilogy – 5HSUH]HQW UL� JUDILFH� vQ� FRRUGRQDWH
logaritmice

3HQWUX�DFHVW�WLS�GH�UHSUH]HQW UL�VH�IRORVHVF�IXQF LLOH�loglog, semilogx
úL�semilogy��6LQWD[HOH�U PkQ�DFHOHDúL�FD� OD� IXQF LD�plot, singura deosebire
ILLQG�PRGXO� GH� VFDODUH� DO� D[HORU��$VWIHO� IXQF LD�loglog� VFDOHD] � DPEHOH� D[H
�DEVFLVD�úL�RUGRQDWD��IRORVLQG�ORJDULWPXO�vQ�ED] �����GHFL�SH�D[H�YRP�DYHD�SXWHUL
DOH� OXL� ���� )XQF LD�semilogx� UHDOL]HD] � DFHODúL� WLS� GH� VFDODUH� vQV � QXPDL� SH
DEVFLV � LDU� IXQF LD� semilogy� SURFHGHD] � vQ� DFHODúL� PRG� vQV � QXPDL� SH
RUGRQDW �

• subplot – Divizarea ferestrei grafice
'DF �GRULP�FD�IHUHDVWUD�JUDILF �V �FRQ LQ �PDL�PXOWH�UHSUH]HQW UL�JUDILFH

VH� SRDWH� IRORVL� IXQF LD�subplot� FDUH� vPSDUWH� IHUHDVWUD� JUDILF � vQ� PDL� PXOWH
“miniferestre”, în fiecare dintre acestea putând fi plasat câte un grafic. Fereastra
JUDILF �HVWH�DVWIHO�SULYLW �VXE�IRUPD�XQHL�PDWULFH�FX�P�OLQLL�úL�Q�FRORDQH��GHFL�vQ
total m⋅Q�³PLQLIHUHVWUH´��1XP UDUHD� DFHVWRU� ³PLQLIHUHVWUH´� VH� IDFH�SH� OLQLL��'H
H[HPSOX��GDF �YUHP�V �vPS U LP�IHUHDVWUD�JUDILF �vQ��⋅3 = 9 ”miniferestre” vom
DYHD�XUP WRDUHD�RUGLQH�

1 2 3
4 5 6
7 8 9

Sintaxa:
- subplot(m,n,p)� ±� vPSDUWH� IHUHDVWUD� JUDILF � vQWU�R�PDWULFH�P� [� Q� �P⋅n

³PLQLIHUHVWUH´��� LDU� S� UHSUH]LQW � QXP UXO� ILHF UHL� ³PLQLIHUHVWUH´� vQ�PDWULFHD
JUDILF �UHVSHFWLY ��QXP UDUHD�VH�IDFH�SH�OLQLL���VLQWD[D�UHVSHFWLY �HVWH�XUPDW
GH�FRPDQGD�SURSULX�]LV �GH�DILúDUH�D�JUDILFXOXL��FDUH�SRDWH�IL�RULFDUH�GLQ�FHOH
SUH]HQWDWH�SkQ �DFXP��stem, plot, loglog, semilogx, semilogy).

• axis – Schimbarea limitelor axelor
'DF � VH� GRUHúWH� YL]XDOL]DUHD� QXPDL� D� XQHL� DQXPLWH� SRU LXQL� GLQWU�XQ

JUDILF�� FRUHVSXQ] WRDUH� XQRU� DQXPLWH� LQWHUYDOH� SH� DEVFLV � úL� RUGRQDW �� VH� YD
folosi comanda axis.
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Sintaxa:
- axis([x0 x1 y0 y1]) –�SH�DEVFLVD�VH�YD�YL]XDOL]D� vQWUH�YDORULOH�[��úL

[��LDU�SH�RUGRQDW �vQWUH�\��úL�\���DFHDVW �VLQWD[ �VH�SODVHD] �GXS �FRPDQGD
GH�UHSUH]HQWDUH�JUDILF �

• title,xlabel,ylabel,gtext,grid – Precizarea titlului graficului
úL�D�HWLFKHWHORU�D[HORU��7UDVDUHD�XQHL�UH HOH�SH�JUDILF��3ODVDUHD�XQXL�WH[W�SH
grafic.

Sintaxe:
- title(‘text’) �±�SODVHD] �GHDVXSUD�JUDILFXOXL��FD�WLWOX��WH[WXO�text .
- xlabel(‘text’)  – textul text�GHYLQH�HWLFKHWD�GH�SH�DEVFLV �
- ylabel(‘text’)  – textul text�GHYLQH�HWLFKHWD�GH�SH�RUGRQDW �
- grid�±�WUDVHD] �SH�JUDILF�R�UH HD�GH�OLQLL��vQOHVQLQG�DVWIHO�FLWLUHD�JUDILFXOXL�
- gtext(‘text’) �±�SODVHD] �SH�JUDILF�WH[WXO�text  (folosind mouse-ul).
7RDWH�DFHVWH�VLQWD[H�XUPHD] �GXS �FRPDQGD�GH�UHSUH]HQWDUH�JUDILF �

• hold – 6XSUDSXQHUHD�VXFFHVLY �D�JUDILFHORU
'DF �GRULP�V �UH LQHP�JUDILFXO�FXUHQW�úL�V �DG XJ P�vQ�DFHHDúL�IHUHDVWU

JUDILF �XUP WRDUHOH�UHSUH]HQW UL�JUDILFH�VH�SRDWH�IRORVL�IXQF LD�hold.
Sintaxa:
- hold on� ±� UH LQH� JUDILFXO� FXUHQW� úL� DGDXJ � vQ� DFHHDúL� IHUHDVWU � JUDILF

XUP WRDUHOH�UHSUH]HQW UL�JUDILFH�
- hold off�±�GDF �VH�GRUHúWH�vQ�FRQWLQXDUH�UHSUH]HQWDUHD�vQ�IHUHVWUH�JUDILFH

VHSDUDWH��GH]DFWLYHD] �FRPDQGD�hold on).

$WHQ LH:
'DF � VH� GRUHúWH� vQ� FDGUXO� XQXL� SURJUDP� UHSUH]HQWDUHD�PDL�PXOWRU� JUDILFH� vQ
IHUHVWUH� VHSDUDWH�� ILHFDUH� FRPDQG � JUDILF � YD� WUHEXL� V � ILH� SUHFHGDW � GH� XQ
nume de forma figure(n), unde n HVWH� QXP UXO� ILJXULL� UHVSHFWLYH. În caz
FRQWUDU��OD�VIkUúLWXO�H[HFX LHL�SURJUDPXOXL�YD�DS UHD�QXPDL�XOWLPD�UHSUH]HQWDUH
JUDILF � �VH� YD� IRORVL� R� VLQJXU � IHUHDVWU � JUDILF � FH� YD� IL� ³úWHDUV ´� GH� ILHFDUH
GDW �OD�vQWkOQLUHD�XQHL�QRL�FRPHQ]L�JUDILFH�.

Exemple: Se vor tasta direct în fereastra de comenzi, explicând rezultatele:
x=0:0.2:2*pi;
size(x)
s=sin(x);
size(s)
plot(s),grid,title(‘sinus’),xlabel(‘n’)
stem(s),grid,title(‘sinus’),xlabel(‘n’)
n=linspace(min(x),max(x),length(x));
size(n)
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plot(n,s,’r*’),grid,title(‘sinus’),xlabel(‘n’)
hold on
stem(n,s),grid,xlabel(‘n’),ylabel(‘amplitudine’)
hold off
figure(1)
plot(n,s),grid,axis([0 pi min(s) max(s)])
figure(2)
plot(n,s,n,s-pi/2),grid
���VH�vQFKLG�DPEHOH�IHUHVWUH�JUDILFH�úL�VH�FRQWLQX �WDVWDUHD�vQ�IHUHDVWUD�GH�FRPHQ]L
c=cos(x);
subplot(2,1,1),stem(n,s),title(‘sinus’),grid
subplot(2,1,2),stem(n,c),title(‘cosinus’),grid
M=[c;s];
plot(n,M),grid
N=[n;n];
plot(N,M),grid
plot(N’,M’),grid
z=1:1000;
p=z.^2;
plot(z,p),grid
loglog(z,p),grid
semilogx(z,p),grid
semilogy(z,p),grid
gtext(‘Ultimul grafic!!!’)
���FX�DMXWRUXO�PRXVH�XOXL�SODVD L�SH�JUDILF�WH[WXO�UHVSHFWLY��vQ�SR]L LD�GRULW �

E4. ([HUFL LX:
5HDOL]D L� XQ� SURJUDP�0$7/$%� FDUH� JHQHUHD] � GRX � VHFYHQ H� ][1 nx � úL� ][2 nx
definite astfel:






= nnx
17

sin][1
π

, pentru   2515 ≤≤− n






= nnx

23
cos][2

π
, pentru        500 ≤≤ n

úL�UHSUH]LQW �FHOH�GRX �VHFYHQ H�vQ�GRX �PRGXUL�
- ILJXUD���±�vQ�DFHODúL�VLVWHP�GH�FRRUGRQDWH��SH�DFHODúL�JUDILF��
- ILJXUD���±�IRORVLQG�GRX �³PLQLIHUHVWUH´�JUDILFH�SODVDWH�XQD�VXE�DOWD�
5HSUH]HQWD L� FHOH� GRX � ILJXUL� IRORVLQG� FRPDQGD� plot � LDU� DSRL� vQFHUFD L
reprezentarea lor folosind comanda stem .


