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r,=2i+4j+3k /
>w

Year 1984 1986 1988 1990 1992 1994 1996

Population 127 130 136 145 158 178 211
(millions)
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>> yr=[1984 1986 1988 1990 1992 15994 1996]

[ The list of years is assigned to a row vector named yr. J

yr =
1984 1986 1988 1990 1992 1994
1996

>> pop=1[127; 130; 136; 145; 158; 178; 211]

The population data is assigned
pop = to a column vector named pop.
120

130
136
145
158
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>> pntAH=[2, 4, 5] The coordinates of point 4

are assigned to a row vector

ntAH =
- 2 4 . called pntAH.
>> pntAvV=[2 . .
4 The coordinates of point A are assigned
5] to a column vector called pnt AV.
DREtAV = (The Enter key is pressed after each
5 element 1s typed.)
4
5
>>
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[Variable_name = [m:g:n] or [ variable name = m:q:n ]

(The brackets are optional.)
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>> x=[1:2:13] { First element 1, spacing 2, last element 13.}
X =
1 3 5 7 9 11 13

>> y=[1.5:0.1:2.1] [ First element 1.5, spacing 0.1, last element 2.1. ]

y =

1.5000 1.6000 1.7000 1.8000 1.9000 2.0000

2.1000
>> z=[-3:7] First element -3, last term 7.

If spacing is omitted, the default is 1.

Z =

-3 -2 -1 0 1 2 3 4 5 6
7
>> xa=[21:-3:6] [ First element 21, spacing —3, last term 6.]

© y
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[variable_name = linspace (xi,xf,n)
4 |
First [ ast Number ot
element element elements
>> va=linspace(0,8,6) | 6 elements, first element 0, last element 8. ]
va =
0 1.6000 3.2000 4.8000 6.4000 8.0000

>> vb=linspace (30,10, 11)[ 11 elements, first element 30, last element 10. ]

vb =
30 28 26 24 22 20 18 16 14 12 10

>> u=linspace(49.5,0.5) [Fhstdenmnt495*hwtdﬂnmntﬂjf

When the number of elements is

v o= omitted, the default 1s 100.
Columns 1 through 10

49.5000 49.0051 48.5101 48.0152 47 .5202 47.0253
46.5303 46.0354 45.5404 45.0455
"""""" [ 100 elements are displayed. J
Columns 91 through 100
4.9545 4.,4596 3.9646 3.4697 2.9747 2.47958
1.9848 1.4859 0.9949 0.5000
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variable name = [ type vector elements ]
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variable name=[lst row elements; 2nd row elements; 3rd
row elements; ... ; last rowelements]




>> a=[5 35
a =
5 35
4 76
21 32
>> b = [7 2
1 98 6 25
5 54 68 9
b =
7 2
1 98
5 54
>> cd=6; e=3;
Mat =
3.0000
16.0000
>>

>> Mat=[e, cd*h, cos(pi/3); h"2,

43
81
40

76
6
0]

76
6
68

h=4;

24.0

1.6330

4 76 81; 21 32 40]
A semicolon is typed before
a new line 1s entered.
33 8 44— :
The Enter key 1s pressed
before a new line is entered.
33 8
25 6
S

0
"‘—[ Three variables are defined. ]

sgrt(h*h/cd), 14]

Elements are defined
by mathematical
eXpressions.

0.5000
14.0000

000




~

.mpgu&ﬁp%pwupﬂm;ww;qugﬂ-

>> A=[1:2:11; 0:5:25; linspace(10,60,6); 67 2 43 68 4 13]
A =

1 3 5 7 9 11
0 5 10 15 20 25
10 20 30 40 50 60
67 2 43 68 4 13

>>
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Table 2-1 MATLAB Functions Useful for Initializing Variables

Function

Purpose

Zeros (n)

Zeros (m,n)
zaeros(size(arr))
ones (n)

ones (m, n)
ones(size(arr))
eye (n)

eye(m,n)
length(arr)

size(arr)

Generates an n x n matrix of zeros.
Generates an m x n matrix of zeros.
Generates a matrix of zeros of the same size as arr.
Generates an n ¥ n matrix of ones.
Generates an m * n matrix of ones.
Generates a matrix of ones of the same size as arr.
Generates an n1 X n identity matrix.
Generates an m % n identity matrix.

Returns the length of a vector, or the longest dimension of a 2-D array.

Returns two values specifying the number of rows and columns in arr.

~




zeros(3,4)

=>=> ZT

Zr

ones (4,3)

=>> ne=

ne

Lo I e B B o |

~ - -

1
eye (5)

L T o B IO o |

>> idn

idn
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>> aa=[3 8 1] ‘ Define a row vector aa.} - D 9
aa =

3 8 1
o HEe Define a column vector bb as

the transpose of vector aa.

bbb =
3
8 Define a matrix C
1 with 3 rows and 4
>> C=[2 55 14 8; 21 5 32 11; 41 64 9 1] columns.
C =
. 55 14 8
i 5 32 i 1 |
41 64 S ik
— T
il Define a matrix D as the
D = transpose of matrix C. (D
E - 41 has 4 rows and 3 columns.)
55 5 64
14 32 9
8 11 i1
>>
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>> VCT= [35 46 78 23 5 14 81 3 55] -‘ l. Dehne a vector., ] .}).3)
VCT =

35 46 78 23 5 14 81 3 55
>> VCT (4) - i Display the fourth element. ]

ans = :
23 Assign a new value to

the sixth element.
>> VCT (6)=273

VCT =
35 46 78 23 5 273 81 3 55

[ The whole vector 1s clisplayed‘]

>> VCT(2) +VCT(8)
ans = Use the vector elements 1n ]

49 mathematical expressions.

>> VCT (5) “VCT (8) +sqrt (VCT (7))

ans =
134
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>> MAT=[3 11 6 5; 4 7 10 2; 13 9 0 8] [CE&HEH szlnunﬁxj
MAT =

3 11 6 5

4 7 10 2

13 9 0 8

>> MAT(3,1)=20

MAT =
3 11 6
4 7 10
20 | 0

>> MAT(2,4)-MAT(1,2)

ans =
-9

@ B W

Assign a new value to the (3,1) element.

Use elements in a mathematical expression.

~
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>> v=[4 15 8 12 34 2 50 23 11] {A vector v is createcl.J
v =

4 15 8 12 34 2 50 23 11
>> u=v(3:7) A vector u is created from the ele-
u = ments 3 through 7 of vector v.

8 12 34 2 50

© y
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>> A=[1 357 9 11; 2 4 6 8 10 12; 3 6 9 12 15 18; 4 8 12 16
20 24; 5 10 15 20 25 30]

Define a matrix A with
5 rows and 6 columns.

A =

1 3 5 7 9 11

2 4 6 8 10 12 i

3 . 5 19 iy 18 Define a :fgwlumn

4 8 12 16 20 24 vector B i_mm the

c 10 15 20 o5 30 elements in all of

- the rows of column

>> B=A(:,3) 3 in matrix A.

~
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15

>> C=A(2,:)
C =

2 4
>> E=A(2:4,
E =

2 4

3 6

4 8

=]

6
2
12

>> F=A(1:3,2:4)

F =

N

>>

()

12

Define a row vector C from the

- elements in all of the columns of
row 2 1n matrix A.
g 10 12 .
. Define a matrix E from the ele-
ments in rows 2 through 4 and
all the columns 1in matrix A.
8 10 12 |
12 15 18
16 20 24
i Create a matrix F from the ele-

ments in rows 1 through 3 and col-
umns 2 through 4 1in matrix A.




>> v=4:3:34 [ Create a vector v with 11 elements.]
VvV o=
4 7 10 13 16 19 22 25 28 31 34
>> u=v([3, 5, 7:10]) Create a vector u from the 3rd. the 5th,
and the 7th through 10th elements of v.

10 16 22 25 28 31
>> A=[10:-1:4; ones(1l,7); 2:2:14; zeros(1l,7)]

A = { Create a 4 x 7 matrix I—k.}
10 9 8 7 6 5 4 ;

1 1 1 1 1 1 1 Create a matrix B from

2 4 6 8 10 12 14 the 1st and 3rd rows, and

0 0 0 0 0 0 0 Ist, 3rd, and the 5th
>> B = A([1,31,[1,3,5:7]1) through 7th columns of A.
Hr=

10 8 6 5 4

2 6 L0 12 14

~




=>>

DF

>>

DF

==

=>>

>>

AR

=>>

DF(5:10)=10:5:35

DF=1:4
1 2
1 2
AD=[5 7
5 7
AD(8) =4
5 7
AR (5) =24
0 0

2

9> g0 gkid 4 QNS 4O 5 43l h

.JJJ; s |8 el osls U,UJT O s slac] @

[ Define vector DF with 4 elements. ]

3 4

[ Adding 6 elements starting with the 5th. ]

3 4 10 15 20 25 30 35
2] [ Define vector AD with 3 elements. J
2

[ Assign a value to the 8th element.]
MATLARB assigns zeros to
0 0 0 0 4 | the 4th through 7th elements.

| Assign a value to the Sth element of a new vector. |

MATLARB assigns zeros to the
st through 4th elements.

0 0 24
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>> E=[1 2 3 4; 5 6 7 8] [Deﬁnea 2 x4 matrix E. ]
E =

1 2 3 4

5 6 7 8
>> E(3,:)=[10:4:22] Add the vector 10 14 18 22

as the third row of E.

E =

1 2 3 4

5 6 7 8

10 14 18 22
>> K=eye(3) { Define a 3 x3 matrix K]
K =

1 0 0

0 1 0

0 0 1

Append matrix K to matrix E. The num-
bers of rows in E and K must be the same.

G =
1 2 3 4 1 0 0
5 6 7 8 0 1 0
10 14 18 22 0 0 1
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AW

==

AW

==

BG

>>

AW=[3 6 9; 8 5 11]

Define a 2 x3 matrix. J

[ Assign a value to the (4.5) element. ]

o O O O
o o O

MATLAB changes the matrix size

to 4 x5, and assigns zeros to the

new elements.

[ Assign a value to the (3,4) element of a new matrix.]

o

MATLAB creates a 3 x4 matrix

and assigns zeros to all the ele-

ments except BG(3.4).




» arrd = [1 2 3 4; 5 6 7 8; 9 10 11 12]
arrd =

1 2 3 4

5 6 7 8

9 10 11 12 _
ol 031> S pslie badd 398 0sls o wlyl s polie ST @

g A P sE
» arrd(1:2,[1 4]) = [20 21; 22 23]
arrd =

2 3
6 7
9 10 11 12
M@MQUT%;L&@L«S4>}iao>\scﬁ?.wd¢i|JT¢gL5x>Lb;|'

» arrd = [20 21; 22 23]
arrd =

20 21

22 23

~
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>> kt=[2 8 40 65 3 55 23 15 75 80] []Deﬂneavemnr

.J :0
kt = with 10 elements. >

2 8 40 65 3 55 23 15 75 80

>> kt(6)=[] - [ Eliminate the 6th element.]
kt =
2 8 40 65 3 23 15 75 80 The vector now
has 9 elements.
>> kt(3:6) =[] - i Eliminate elements 3 through 6.J
kt =

2 8 15 75 80 [The vector now has 5 elements.}
=>> mtr=[5 78 4 24 9; 4 0 36 60 12; 56 13 5 89 3]

[ Define a 3 x5 matnx. |

mtr =
B 78 4 24 9
4 0 36 60 12
56 13 5 89 3
>> mtr(:,2:4) =[] i | Eliminate all the rows of
mtr = columns 2 through 4.
5 9
4 12
56 3
==

~
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>> a='FRty 8'

a =
FRty 8

>> B="My name is John Smith’'

B =
My name is John Smith
>>

uﬁoxsbomosbg:\,@«i\ﬂ');(;\xd%fo)«Lpléb“)):fb\fﬂ'
>> B(4) e

ans =
I

>> B(12)

ans =
J

o
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>> B(12:15)="'Bill"
Using a colon to assign new char-

B = '
My name is Bill Smith acters to elements 12 through 15 1n
the vector B.

2>

~
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variable name = expression;

ii = ii + 1;

bl Doy T (25 L 1) ool Slles Matlab Jgens j5b 4 @
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Operation MATLAB Form  Comments

Array Addition a + b Array addition and matrix addition are identical.

Array Subtraction a - b Array subtraction and matrix subtraction are identical.
Array Multiplication a .* b Element-by-element multiplication of a and b. Both arrays

must be the same shape. or one of them must be a scalar.

Matrix Multiplication a * b Matrix multiplication of a and b. The number of columns in
a must equal the number of rows in b.

Array Right Division a ./ b Element-by-element divisionofaand b: a (i, 3) /
b(i,7j). Both arrays must be the same shape, or one of
them must be a scalar.

Array Left Division a .\ b Element-by-element division of a and b, but with b in the
numerator: b(i,3) / al(i,3j). Both arrays must be the
same shape. or one of them must be a scalar.

Matrix Right Division a / b Matrix division defined by a * inwv (b), where inv (b) is
the inverse of matrix b.

Matrix Left Division a \ b Matrix division defined by inv (a) * b, where inv(a) is
the inverse of matrix a.

Array Exponentiation a .~ b Element-by-element exponentiation of a and b: a (i, 3j) *

b (i, j). Both arrays must be the same shape, or one of
them must be a scalar.

@ y




Example 2.1—Array and Matrix Operations

Assume that a, b. ¢, and d are defined as follows:

10] b_[—1 2]
2 1 0 1
} d=>5
5 5

What is the result of each of the following expressions?

(a)
(b)
(c)
(d)

a
a
el
a

+ b () a + cC
.* b (f) a + d
* b (g) a .* d
* C (h) a * d
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apxy + apxy + apx; = by 3503 o3l
ayxy + axpxy + anxy = by
ayx) + aypx; + apxy = by
Ax =D
_ﬂ’ll a2 313_ _"51_ _Il_
where A = | a3y a» an |.b=|b |[,andX = | 1,
| d31 d3p di3 | | by ] | X3

x = A b

A\Db 15 defined to be inv(4A) * b,

~
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==

>

M o w

[11;
inv(

-2.0000
3.0000

[2 5; 3

-12];
A) * Db

I
|
)

-21]1;




4x =2y +62=8
2x+8y+2z=4
bx +10y+3z=0
4 -2 6|[x] |8
2 8 2|V =4
6 10 3([Z] |0
>> A=[4 -2 6; 2 8 2; 6 10 3]; Solving the form AX = B.
>> B=[8; 4; 0];
>> X=A\B [ Solving by using left division: X = 4\ B. |
X = J
-1.8049
0.2927
2.6341

>> Xb=inv (A) *B

Xb =
-1.8049
0.2927
2.6341

[ Solving by using the inverse of A X=41B ]

L
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Function Description Example
mean (A) If & 1s a vector, returns the | >> A=[5 9 2 4];
mean value of the elements | >> mean (A)
of the vector. ans =
5
C=max (A) If & 1s a vector, C 1s the >> A=[5 9 2 4 11 6 11
largest element in A. If A1s | 11;
a matrix, C is a row vector | >> C=max(A)
containing the largest ele- - =
11

[d, n] =max (&)

ment of each column of A.

If A 1s a vector, d is the
largest element in A, and n
1s the position of the ele-
ment (the first if several
have the max value).

>> [d,n]=max(A)
d =
11

min (A)

[d,n] =min (&)

The same as max (&) . but
for the smallest element.

The same as [d,n] =
max (A) . but for the small-
est element.

>> A=[5 9 2 4];
>> min(A)
ans =

2

~




sum (A) If A 1s a vector, returns the | >> A=[5 9 2 4];
sum of the elements of the | >> sum(Aa)
vector. ans =
20
sort (A) If A is a vector, arranges >> A=[5 9 2 4];

the elements of the vector
in ascending order.

=> sort (i)
ans =
2 4 5 S

median (&)

If A i1s a vector, returns the
median value of the ele-

== A=[5 9 2 4]:
== median (A4)

ments of the vector. ans =
4.5000
std (A) If A is a vector, returns the | >> A=[5 9 2 4];
standard deviation of the >> std(a)
elements of the vector. ans =
2.9439
det (A) Returns the determinantof | >> A=[2 4; 3 5];
a square matrix A. >> det (A)
ans =
-2
dot (a,b) Calculates the scalar (dot) | >> a=[1 2 3];

product of two vectors a
and b. The vectors can
each be row or column vec-
tors.

>> b=[3 4 5];
>> dot(a,b)
ans =

26




cross (a,b)

Calculates the cross prod-
uct of two vectors a and b,
(axb). The two vectors
must have each three ele-
ments.

>> a=[1 3 2]1;
>> b=[2 4 1];
=>> cross(a,b)
ans =
-5 3 -2

inv (A)

Returns the inverse of a
square matrix A.

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

>> inv(A)
ans =
0.2000 0.2000

0

-1.6000 0.4000
1.0000

-2.6000 0.4000
2.0000
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F,=500 N

F, =400 N

F = Fli+Fj= FcosOi+ Fsin8j= F(cos0i + sin0j)

F = ﬂ('Fi.+Ff, and ran® = 2

==

=




% Sample Problem 3-2 solution (script file)
clear

F1M=400; F2M=500; F3M=700;

Define variables with the
magnitude of each vector.

Thl=-20; Th2=30; Th3=143;
[ Define variables with the angle of each vector.J

F1=F1M* [cosd (Thl) sind(Thl)]

F2=F2M* [cosd (Th2) sind (Th2)] 4_[ Define the three vectors. |
F3=F3M* [cosd (Th3) sind(Th3)] d
Ftot=F1+F2+F3 [ Calculate the total force vector. |

FtotM=sqrt (Ftot (1) "2+Ftot (2) "2) --w——
Th=atand (Ftot (2) /Ftot (1))

Calculate the magnitude
of the total force vector.

\[ Calculate the angle of the total force vector. ]

o

/
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Friction w = F/(mg) (g=9.81m/s?).
Test 1 2 3 4 5 6
Mass m (kg) 2 4 5 10 20 50
Force F (N) 12.5 23.5 30 61 117 294




>> m=[2 4 5 10 20 50]; [Enter the values of m in a vector. ]
>> F=[12.5 23.5 30 61 117 254]; [Enter the values of Fin a vector.]
>> mu=F./(m*9.81) - - -

A value for mu 1s calculated for each test,
mu = using element-by-element calculations.

0.6371 0.5989 0.6116 0.6218 0.5963 0.5994

>> mu_ ave=mean (mu)

mu ave = is determined by using the function mean.

The average of the elements in the vector mu ]
0.6109
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W= F-d
\

~_ l'f

F=10i—-4jN d= 5im.

£
-

W=F-d=(10i —4j)(5i) = 501
» [10 -4];
[5 0];

dot (F,d)

>

>

W

I = & H
nu nu

L
-




4 X X . o g aga )
(26 @ 0) 3990 y90 59 yobws (Jw

A

R4

-,

Note: The z axis is positive
out of the page.

The torque on an object is a product of the force applied to the object and the
perpendicular distance between the line of the force and the point of rotation.

T=rFsin@




T =rXF

P
.%&.{w\.xﬁr)‘bﬁjﬁjgjbﬁL‘Jﬁ..f&‘bl.g‘)objbjjw.

r=08661i—05jmandF =5]N.

» r =
» B =
» tau
tau =

[0.866 -0.5 0];
[0 5 0];

cross(r,F)

0 0 4.3300




title ('Plot
¥xlabel ('x"):
yvlabel ('vyv');
grid on;

. RN
SIS 519 909 oy o)

5}2@0>L&w‘p10t 5w Sl ls g6l - Sln @
x = 0:1:10;
Yy = x.72 - 10.*x + 15;
plot (x,V¥) ;

3,5 sbml b ysome 5 Jlsged gl 25 Olg (0

of v = x.72 - 10.*x + 15");
« ) Figure 1 ] ;IEIEI

Ae Edit %iew Ims=rt Tock Window Hep

DEEE KRN E(E 0B/ 0O
Flotoly =x% -10.% + 15

15

A0 i i i i
a 2 4 f B 10
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f(x) = sin 2x

d
flx) = Esin 2x = 2cos 2x

X = 0:p1/100:2%p1i;

vl = sin(2*x);

va = 2*cos(2*=x);

plot(x,vl,x,v¥v2):
_ =10l x|

Fle Edt vew Dert Teok Desetop Window Help
Deda i Radyg w08 »
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Color Marker Style Line Style
vy yellow . point - solid
m  magenta o] circle : dotted
C  cyan X x-mark -. dash-dot
r red + plus - dashed
g  green * star <none= no lines
b blue = square
w  white d diamond
k  black v triangle (down)

- triangle (up)

triangle (left)

> triangle (right)
P pentagram

h hexagram
<none> no marker

° >> pIOt(Xaya 'y"')
e >> plot(x,y, 'mo:")
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legend('stringl', 'string2', . . ., pos)

¥ = 0:p1/100:2%pi;

vl = sin(2*x);

V2 = 2¥cos(2*X);

plot(x,vl, 'k-',xX,v2, 'b—--");

title ('Plot of f(x) = sin(2x) and 1its derivative');

xlabel ('x');

ylabel ('yv'): - Fiouo

legend ('f(x)','d/dx £(x)','tl") gejg"f;" ;"=E;gd;gm§ Eﬁ’ﬁ =

grid on; Plot af i) = sin[2) and s derivativa
T :r:gﬁxwm 5 f{ \\ é 5 :
s

1

05
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» inl = input('Enter data: ');
Enter data: 1.23

» in2 = input('Enter data: ', & gl

Enter data: 1.23

~




: . e oag e )
disp ygawd b (2995 wilos

.J}.ﬁ»@osu.‘;»\ Sl 9 gode pslaa &Lu Sln @

[ disp(name of a variable) or disp(‘text as string’)

>>abc =[5 9 1; 7 2 4][A 2 x3 array is assigned to variable abc,}

>> disp (abc) [ The disp command is used to display the abc array. ]

5 9 1
7 2 4

[ The array is displayed without its 1’1&11’11&}

>> disp('The problem has no solution.' ) :
P - : The disp command is used

to display a message.

The problem has no solution.
>>

© y
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yr=[1984 1986 1988 1990 1992 1994 1996]; {The population data is ]
pop=[127 130 136 145 158 178 211]; entered 1n two row vectors.

tableYP(:,1)=yr’ [ yr is entered as the first column in the array table‘fP.]

tableYP(:,2)=pop'; pop is entered as the second column in the array tab 1eYP.}

disp (" YEAR POPULATION') [ Display heading (first line).]
disp (' (MILLIONS) ') [ Display heading (second line)]
disp(' ') [ Display an empty line.)
disp (tableYP) ( Display the array tableYP. |
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str = ['The value of pli = ' num2str(pil)];
disp (str);

the walue of pi = 3.1416
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+ 273.15

S
‘TK = [EIT; - 32.0}
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disp([ num2str(temp f) ‘degrees Fahrenheit =
\ J

-

temp_f

~

s gla (39,5 <3 ) (Jsl o5 @

= linput('Enter the temperature in degrees Fahrenheit:');

temp_k = (5/9) *

(Cemp_£ — 32)

CJLwB:ﬁ r\:u‘ (r)) r.ﬁ ®

+ 273.15;
@ el (pm 8 @
ole ol ol ol
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T
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num2str(temp k) ‘kelvin’);

she s
4 kS e

....J
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% Script file: temp_conversion

%

% Purpose:

% To convert an input temperature from degrees Fahrenhelt to
% an output temperature in kelvin.

%

% Record of revisions:

% Date Engineer Description of change
2 ——== S — ————————————————————=
% 01/03/10 S. J. Chapman Original code

%

% Define variables:

% temp_f —-—- Temperature 1n degrees Fahrenheilt

% temp_k —— Temperature 1in kelvin

%

Prompt the user for the input temperature.
temp_f = input('Enter the temperature 1in degrees Fahrenheit:');

% Convert to kelvin.
temp_k = (5/9) * (temp_f — 32) + 273.15;

% Write out the result.

(4

disp([ num2str(temp f) ‘degrees Fahrenheit=°‘ num2str(temp k) ‘kelvin’);

© y




L &b » (Debugging) (b wus

L 0T & LU sl 55 dems s 03101 8 L ol anl,y S IS oaels S @
3,8 dalgss J8 S s Ol

:ngcﬁuult;3¢w °
Lk MATLAB @lle s b= (g, sws k) Syntax error .1
35 0355 GVl S i
x = (y + 3) / 2);

» test
?2?? x = (y + 3) / 2)

Missing operator, comma, or semi-colon.
St 2l e S el (Ll o s W) Run-time error .2
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Special Symbols

[ ] Array constructor.
() Forms subscripts.
v Marks the limits of a character string.
, 1. Separates subscripts or matrix elements.

2. Separates assignment statements on a line.
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L]

Separates subscripts or matrix elements.
I. Suppresses echoing in Command Window.
2. Separates matrix rows.
3. Separates assignment statements on a line.
Marks the beginning of a comment.
Colon operator, used to create shorthand lists.
Array and matrix addition.
Array and matrix subtraction.
Array multiplication.
Matrix multiplication.
Array right division.
Array left division.
Matrix right division.
Matrix left division.
Array exponentiation.

Transpose operator.
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Commands and Functions

abs (x)
ans
acos (x)

asin(x)
atan(x)
atan?2 (v, x)
ceil (x)
char

clock
cos (x)
cross

date

o

Continues a MATLAB statement on the following line.

Calculates the absolute value of x.

Default variable used to store the result of expressions not assigned to another variable.
Calculates the inverse cosine of x. The resulting angle is in radians between 0 and 7.

Calculates the inverse sine of x. The resulting angle is in radians between —m/2
and /2.

Calculates the inverse tangent of x. The resulting angle is in radians between —m/2 and
2.

Calculates the inverse tangent of wx, valid over the entire circle. The resulting angle 1s
in radians between —m and 1.

Rounds x to the nearest integer towards positive infinity @21l (3. 1)= 4and
ceil (-3.1)= -3

Converts a matrix of numbers into a character string. For ASCII characters, the matrix
should contain numbers = 127.

Current time.
(Calculates cosine of x, where x is in radians.
Calculates the cross product of two vectors.

Current date.




disp
doc
dot
double
eps

exp (x)

eye (m,n)

fix(x)

floor (x)

format
format
format
format
format
format
format
format
format
format
format

format

+
bank
compact
hex
long
long e
long g
loose
rat
short
short e

short g

Displays data in Command Window.

Open HTML Help Desk directly at a particular function description.

Calculates the dot product of two vectors.

Converts a character string into a matrix of numbers.

Represents machine precision.

Calculates ¢

Generates an identity matrix.

Rounds x to the nearest integer towards zero: £ix(3.1) =3 and fix(-3.1) = -3.

Rounds x to the nearest integer towards minus infinity: floor (3.1) =3 and
floor(-3.1) =-4.

Print + and — signs only.

Print in “dollars and cents™ format.

Suppress extra linefeeds in output.

Print hexadecimal display of bits.

Print with 14 digits after the decimal.

Print with 15 digits plus exponent.

Print with 15 digits with or without exponent.
Print with extra linefeeds in output.

Print as an approximate ratio of small integers.
Print with 4 digits after the decimal.

Print with 5 digits plus exponent.

Print with 5 digits with or without exponent.
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fprintf
grid

i

Inf
input
int2str
J
legend
length(arr)
load
log (x)
loglog
lookfor

max (x)

-

Print formatted information.

Add or remove a grid from a plot.

/=T

Represents machine infinity ().

Writes a prompt and reads a value from the keyboard.

Converts x into an integer character string

/T

Adds a legend to a plot.

Returns the length of a vector or the longest dimension of a two-dimensional array.
Load data from a file.

Calculates the natural logarithm of x.

Generates a log-log plot.

Looks for a matching term in the one-line MATLAB function descriptions.

Returns the maximum value in vector x, and optionally the location of that value.




min(x)
mod (m, n)
NalN
numZ2str (x)
ones (m,n)
pi

plot
print
round (x)
save
semilogx
semilogy
sin(x)
size
sgrt
strZnum
tan (x)
title

2eros

-

Returns the minimum value in vector x, and optionally the location of that value.

Remainder or modulo function.
Represents not-a-number.
Converts x into a character string.
Generates an array of ones.
Represents the number .
Generates a linear xy plot.

Prints a Figure Window.

Rounds x to the nearest integer.
Saves data from workspace into a file.
Generates a log-linear plot.
Generates a linear-log plot.

Calculates sine of x, where x 1s in radians.

Get number of rows and columns in an array.

Calculates the square root of a number.

Converts a character string into a number.

Calculates tangent of x, where x is in radians.

Adds a title to a plot.

Generates an array of zeros.
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