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Calculations at the Command

Line

MATLAB as a calculator
» -5/(4.8+5.32) 2
ans =

-0.0488
D (3+41) *(3-44)
ans =

25

» cos(pi/2)
ans =

6.1230e-017
» exp(acos(0.3))

ans =
3.5470

A Noteabout Worksy

Assigning Variables

» a=2;
» b =05;
» a*b
ans =
32
» x = 5/2%pi;
» ¥ = sin(x)
y =
1

z
1.5708

» z = asin(y) —|

Semicolon
suppresses
screen output

{~ Results
assigned to
“ans* if name
not specified

() parentheses for

— function inputs

Numbers stored in double-precision floating point format

General Functions

O whos: List current variables

O clear: Clear variables and functions
from memory

O cd: Change current working
directory

O Is: List files in directory




Getting help

CDhelp command
Olookfor command

OPrintable Documents
B “Matlabrootihelp\pdf_doc\”

(>>help)

(>>1ookfor)

Matrices

Entering and Generating Matrices
Subscripts

Scalar Expansion

Concatenation

Deleting Rows and Columns
Array Extraction

Matrix and Array Multiplication

Ooooooono

Entering Numeric Arrays

1 2 » a=[1 2;3 4]&_1\‘_
[3 4] = Use square
1 2 brackets []
3 4

Row separator » b=[-2.8, sqrt(-7), (3+5+6)*3/4]
semicolon (;) b =

-2.8000 0 + 2.64581 10.5000
Column separator| B(2,5) = 23

space / comma (,)

-2.8000 0O + 2.6458i 10.5000 0 a
0 0 0 0 23.0000

* Any MATLAB expression can be entered as a matrix
element

+ Matrices must be rectangular. (Set undefined slements to zero)

The Matrix in MATLAB

Columns
(n)
1 2 3 4 &
A= - 41 108 11\ ﬁm 221 A(2,4)
2
Rows(m) 3| 1:2° 9 ° 7% 1%011% A(17)

4 0+ 05 4+ 5% 56=

5237 83"/ 13" 07 107 Rectangular Matrix:
Scalar: 1-by-1 array
Vector: m-by-1 array

t=by=nrarray
Matrix: m-by-n array

Entering Numeric Arrays

Scalar expansion —={ » w=[1 2;3 4] + 5

6 7
8 ]
Creating sequences: |» x = 1:5
colon operator (:)— x =
1 2 3 1 5
» y = 2:-0.5:0
y =
2.0000 1.5000 1.0000 0.5000 @

» z = rand(2,4
Utility functions for = = xand 4

creating matrices.

0.9501 0.6068 0.8913 0.4565
0.2311 0.4860 0.7621 0.0185

Numerical Array
Concatenation

Use [] to combine | > a=[1 2;3 4]-\____‘

existing arraysas |a =
matrix “elements”

Use square
brackets [ ]
3 4

» cat_a=[a, 2%a; 3*a, 4%*a; 5*a, 6%a]
Row separator: -

= cat a =
semicolon (;) -

1 2 2 4
3 4 6 8
Column separator: 3 [ -A 3 4*a
space | comma (.) 9 12 12 16
5 10 3 12
15 20 18 24
Note:

The resulting matrix must be rectangular




Deleting Rows and Columns

» A=[1 5 9;4 3 2.5; 0.1 10 3i+1]
a-=

1.0000 5.0000 9.0000

4.0000 3.0000 2.5000

0.1000 10.0000 1.000043.0000i
» A(:,2)=[]
a-

1.0000 9.0000

4.0000 2.5000

0.1000 1.0000 + 3.0000%
» B(2,2)=[]
2?7 Indexed empty matrix assigmment is not allowed.

Array Subscripting / Indexing

1 2 3 4 5
4 10° 1" 62"

A

8:12 0a° 47| 252
A(1:5,5) A(1:end.end|
IT.Z“ 5° 7" 1" 115 A(:5) A(.end)

A(21:25) A(21:end)

= 1

Z

3
A(3.1)/4( 0 4105 4] 5~ 56«
A(3) s
5 23°| 83" 13°| 07} 107

—1—1— A(4:52:3)

A([9 14;10 15])

Matrix Multiplication

wa=1[1234;5678]; [2x4]
» b = ones(4,3); [4x3]
» o= ab [254] [4x3— [2x3]

o=
0 10 10
26 26 (26) ~————— a(2nd row).b(3rd column)

Array Multiplication

»a=1[1234;5678];
» b o= [1:4; 1:4];
» ¢ = a.*b
c=
1 4 3 16

5 12 21 32

c[2,4) = a(24yb(24) |—

Matrix Manipulation Functions

% Zeros: Create an array of all zeros

* ones: Create an array of all ones

* eye: Identity Matrix

* rand: Uniformly distributed random numbers

* diag: Diagonal matrices and diagonal of a matrix
* size: Return array dimensions

® repmat: Replicate and tile a matrix

Matrix Manipulation Functions

* det: Matrix determinant

* inv: Matrix inverse

* eig: Evaluate eigenvalues and eigenvectors
* rank: Rank of matrix

Elementary Math

CLogical Operators
OMath Functions

OPolynomial and

Interpolation




Logical Operations

==equal to

> greater than

< less than

>= Greater or equal
<= less or equal

~ not

& and

Elementary Math Function

» Mass = [-2 10 NaN 30 -11 Inf 31];
» each pos = Mass>=0
each_pos =

0 1 [ 1 0 1 1
» all pos = all (Mass>=0)
all pos =

0
» all pos = any (Mass>=0)
all_pos =
1
» pos_fin = (Mass>=0) & (isfinite (Mass))

pos_fin =
| er o 1 o 1 0 ] 1
isfinite(), etc. . ..

allf), any() Note:

. * 1 =TRIUE

find +0=FALSE

* abs, sign: Absolute value and Signum
Function

* sin, cos, asin, acos...: Triangular functions

* exp, log, logl0: Exponential, Natural and
Common (base 10) logarithim

¢ ceil, floor: Round toward infinities
* fix: Round toward zero

Elementary Math Function

Elementary Math Funection

O round: Round to the nearest integer
O sqrt: Square root function
O real, imag: Real and Image part of

complex

O rem: Remainder after division

* nax, min: Maximum and Minimum of arrays
* mean, median: Average and Median of arrays
¢ std, var: Standard deviation and variance

* sort: Sort elements in ascending order

* sum, prod: Summation & Product of Elements
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