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: Arithmetics Operations 4xluall cilleal) 2

Operation Symbol Example
Addition + 5+3
Subtraction - 5-3
Multiplication * 5%3

Right division / 5/3

Left division \ 5V3=3/5
Exponentiation n 573 (means 5° = 125)

Rule of Precedence 4du) a8 3
Crn 98] (83 g sl Cilileall aad 31361 Y o e sac Wl atiy P
omad) Al bl ey D
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Apigall J) s 4
Function Description Example
sgrt (x) Square root. >> sgrt(81)
ans =
9
nthroot (%, n) Real »nth root of a real number x. | >> nthroot(80,5)
(If x 1s negative n must be an | @ns =
odd integer.) 2.4022
exp (x) Exponential (e*). >> exp (5)
ans =
148.4132
abs (x) Absolute value. >> abs (-24)
ans =
24
log(x) Natural logarithm. >> log (1000)
Base e logarithm (In). .
6.9078
logl0 (x) Base 10 logarithm. >> 1logl0(1000)
ans =
3.0000
factorial (%) The factonal function x! >> factorial (5)
(x must be a positive integer.) anslzn
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Akl JIall 13 Jsaa

Function Description Example
sin (%) Sime of angle x (x in radians). >> sin(pi/6)
sind(x Sine of angle x (x 1n degrees). ang =
(x) gle x ( grees) 5 5000
cos (x) Cosme of angle x (x 1n radians). >> cosd(30)
cosd (x) Cosme of angle x (x 1n degrees). ang =
0.8660
tan (x) Tangent of angle x (x in radians). >> tan(pi/6)
tand (x) Tangent of angle x (x in degrees). L
0.5774
cot (x) Cotangent of angle x (x in radians). | >> cotd(30)
cotd (x) Cotangent of angle x (x in degrees). | &% =
1.7321
cuall J g4 Jaa
Function Description Example
round (x) Round to the nearest integer. >> round(17/5)
ans =
3
fix(x) Round toward zero. >> £ix(13/5)
ans =
2
cell (x) Round toward infinity. >> ceil (11/5)
ans =
3
floor (x) Round toward minus infinity. >> floor(-9/4)
ans =
-3
rem(x,y) Returns the remainder after x1s | >> rem(13,5)
divided by y. ans =3
sign (x) Signum function. Returns 1 1f >> sign(5)
x>0,-11fx<0,and 01f SR
1
x = 0.
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: Variables Scalar 4l < yaial) -5

Crand 3 yaan g Al dpad ) A (et oy (W1 5) il B2 (e de gana ) i (g0 (058 anl g aial)
alls by @l Ay sl by byl Gl el b Lgaladiad Sy priall daae dagd
MATLAB

Aalise apadi MATLAB a5 e e Ciy 2 oy Ladie (513 SIAN a8 50 and a8l 5l & g jaciall
Gt a3 1) 40 jA]) ULl aladtia) b juatall aladiul die | juadell daga (A3 o Cua dalie 3 SID
(AU il AUST Akl drpall (659 3 SIAN A8 ga & Al S o) gine B paaiall Baaa dad

Variable name = A numerical value, or a computable expression

&) prdial) glaw) aladia) Jea cUaada

Underscore () dedle llaS 6 )l e (5 giny o S Tl a8 5 fag Y o) Gy an) o o) -1
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ALY
>> x=15 [ The number 15 is assigned to the vanable x. ]
it MATLAB displays the variable

15 and its assigned value.

>> x=3%x-12 - -
A new value is assigned to x. The

new value 1s 3 times the previous
value of x minus 12.

X =
33
>>
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>> a=12; The variables a, B, and C are defined
>> B=4; but are not displayed since a semicolon
>> C=(a-B)+40-a/B+*10; 1s typed at the end of each statement.

> C 3
= The value of the vanable C is displayed
18 by typing the name of the vanable.

>> a=12, B=4; C=(a-B)+40-a/B*10

a =

” - [The vanable B is not displayed because a semu-

colon 1s typed at the end of the assignment.

18

e (G all deliday Ll 68 &5 String as variables 4 el &l il A ddiadle
-oLaal (ULl s LS B3 yia il

>> a="FRty 8’

ada =

FRty 8

>> B="My name is John Smith'
B =

My name is John Smith
>>

Script file aill ilall -6

e ot )l Sle Enter zlie e Jaxaall vic Wi 2y el s¥13380 3 el Y aes 4US Cuad Gaus Lash
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MATLAB 4 2 13l aul1 0¥ o
underscore plaiul (Saa Lai) g1 8 AL s Y o
+¢ - & F &hﬁ)ﬁ)&ﬁy\g)ﬁ:ﬂYi e
1 Editor - E:\MATLAB Book 4th Ed\Chapter 1\ProgramExample.m =Jo Eﬂ
File Edit Text Go Cel Tools Debug Desktop Window Help ¥ X
NSH $RR20 o9 - Aesf k-8B B0E BB | sex - S O~
BB -0 [+ |+ 11 x| B0,
1 * Example aof a script file. U
2 % This program caleunlates the roots of a quadratic equatdpn:
3 t a*x"2 +b*x +c =20
4
5 - a=4; b=-%: o=-17.3; -«—| Define thr [ : ]
6 — DIS==zqrt (b™2-4*%a*c); © . © ce nlﬁ Rl."l 1con.
il = x1=(-b+DI3)/ (2*a) variables. =

a- x2=(-b-DI3)/ (2*a) \ =

Calculating the two roots_} | Comments |

script ln 1 Co 1 |'-"
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gﬁl\ Juadll
Arrays < giaal)
Baeel 5/ 5 Casha 84 e ol YL A 8 dasiadl O
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48 UaMATLAB (58 <l siaall ¢ 5S35 0 Sy ¢ ol ) (e 43 sSall cld siaall ) dilayl O
duju»wj‘s.\“j‘uﬁ{yh

(Cilgasiall) 2l sala) 48 ghiaa sLid) -1
T Al ol 831 Jals (ALY ealindl AU 4l L] oy
variable name = [ type vector elements ]
Ay yall Gl BY) Jal Jaly peaie G Alals of Al & jualiall (iS5 b 4aia oL

J\Mﬂ\w\jﬁ\ﬂdsu;&jﬁﬁsjju}\}w%gﬂud\gﬁu\cgqﬁg@;m\g}
ol S) W jeaie JS asBnter lie e Jaaal s jeabiall Jaof 28] el asall o sil) S
oY) eaill e [Gal) g all

>> yr=[1984 1986 1988 1990 1992 1994 1996]

[ The list of years 1s assigned to a row vector named vyr. ]

yr =
1984 1986 1988 1990 1992 1994 1996

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

The population data 1s assigned
pop = to a column vector named pop.

127
130
136
145
158
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178
211
>> pntAH=[2, 4, 5] The coordinates of point 4
pntAH = are assigned to a row vector
2 4 B called pntAH.
>> pntAvV=[2 - 5
4 The coordinates of point A4 are assigned
5] to a column vector called pntAV.
pRtAv = (The Enter key 1s pressed after each
2 element is typed.)
4
5

>>

v = aaidl 8¢ JUall due o it sa jualiall (L0 ()5S0 ¢ Sl 2ol <l Cilgaid) &
«q s 22l Sty am sV peaiall 4 () hdnte 2 a pealiall Guaelill (i 2468 10
S 5ok e a3l ol Cusosan s Y suaially

variable name = [m:q:n]

variable name = m:q:n

>> x=[1:2:13] [ First element 1. spacing 2. last element 13. J
x =

1 3 5 T 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 1s 1.
z —
-3 -2 -1 0 1 2 3 4 5 6
?
>> xa=[21:-3:6] | First element 21, spacing 3. last term 6. |
Xa =
21 18 15 12 9 6
>>
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(Array(Matrix)) S 44U 48 giuas sLid) -2

S‘)‘)\A}\MWL\)&\Q‘A\WP]}WU...\.\M)L_i.\aduum6)AM\LUSJ&J(J:'A
Ado e dlals ATy Cia (G daaly s [] Ara_e (sl 81 Jaly ¢ (L)

Variable name = [1st row elements; 2nd row elements; 3rd row elements; ... ;
last row elements]

disp(v) Sl aladinly SV 2008 4 shaall 5 aaiall delih Loay) ISV

> a=[5 35 43; 4 76 81; 21 32 40]

5 B5 43 A semicolon 1s typed before

4 76 81 a new line 1s entered.
21 32 40

> b =1[7 2 76 33 8 ————
1 98 6 25 6 The Enter Le}. 15 PIESSEd
5 54 68 9 0] before a new line is entered. |

b =
7 2 76 33 8
4 98 6 25 6
5 54 68 9 0
>> cd=6; e=3; h=4; <&———{ Three variables are defined. |

>> Mat=[e, ed*h, cos(pi/3); h”*2, sqgrt(h*h/cd), 14]
Mat =
3.0000 24.0000 0.5000
16.0000 1.6330 14.0000
>>

Elements are defined
by mathematical
expressions.

(Augdll) 4 ghunal) Aigic -3

(252l 5f) Caall 8 Az g 5 )LEY) 8 A8 ghiaa ) dade b jeaic Ol sic

10
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>> VCT=[35 46 78 23 5 14 81 3 55] <« Define a vector. |
VCT =

35 46 78 23 5 14 Bl 3 55
>> VCT (4) - ' Display the fourth elemem.]
ans : 3 Assign a new value to

a— | thesixth element.
>> VCT (6)=273

VCT = [ The whole vector 1s displayed.]
35 46 78 23 5 273 81 3 5

>> VCT (2)+VCT(8)
ans = Use the vector elements 1n
49 mathematical expressions.

>> VCT (5) ~VCT (8) +sqrt (VCT (7))

ans =
134
>>

>> MAT=[3 11 6 5; 4 7 10 2; 13 9 0 8] {Createa 3x411mt1‘1':-;.}
MAT =

3 11 6 5
4 7 10 2
13 9 0 8
>> MAT (3,1)=20 [Assign a new value to the (3,1) element. }
MAT =
3 11 6 5
4 7 10 2
20 9 0 8
>> MAT (2,4)-MAT(1,2) Use elements i a mathematical expression. }
ans =
-9

11
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: Saalatial) Cpikadil) aladivd -4

hM}imgﬁwika&MEMM\UﬁM\e\m\M

) Taoall

V aaidl palic e ‘;\ P V() Aaiall

n ' m adsall e Vaniall jalie I s | V(min) | Vactor

A%M\wnaﬁ\u}&a@ﬂhﬂ\@m&\ﬁ A(:,n) 48 gdinall

A dsiadl gep caall baee) G paliall pes N wd | A(ny) Array

A 4 siadl fen Jim (e eV Caghia 8 jaliall e S A(:,m:n)

A 4 iadl fen Jdim (e < siall Baac] < palial) aen AN A(m:n,:)

qé\pm'&m‘ﬂjné\mwd)@\éhﬁﬂ\ palial) A(m:n,p:q)

>> A=l 3 597 9 11> 2 41678 1O 12316 9 1235 384 8 12 16
20 24; 5 10 15 20 25 30]

Define a matrix A with
S rows and 6 columns.

A =
= 3 5 7 9 11
2 4 6 8 10 12
i g 13 12 ;g ;2 Define a column
vector from the
5 10 15 20 25 30 or B from

elements in all of the

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

B =
5
S
=]
12
15 l Define a row vector ¢ from the
>> C=A(2, :) =t elements 1n all of the colunns of
o= l row 2 in matrix A.
2 <3 6 8 10 i2
>> E=A(2:4,:) it | Define a matrix E from the ele-
> ments in rows 2 through 4 and all
i > a & e 10 12 the colummns in matrix A.
3 S S 12 is is =
L 8 iz2 16 20 24
>> F=A(1:3,2:4) Create a matrix ¥ from the elements
F = m rows 1 through 3 and columms 2
3 s - through 4 in matrix A.
4a (3 8 )
() = i2
>>

12



Nsn 5530 3/ 460 ¢ /el 3l push foslal TS /5 o) s

aliad) CAdall [ ] aladicd -5
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A0 ey Jaay

>> kt=[2 8 40 65 3 55 23 15 75 80] Define a vector

kt = with 10 elements.
2 8 40 65 3 55 23 15 75 80
>> kt(6)=[] - { Eliminate the 6th element. |
ke = The vector now
2 8 40 65 3 23 15 75 80 1€ vector no
has 9 elements.
>> kt(3:6)=[] -€ [ Eliminate elements 3 through 6. |
kt =

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

“ Define a 3 x 5 matrix. ]

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

13
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donldl) b ghuaal) -6

il S
4 jhia A8 ghuas LSS zeros(m,n)
dudal g 48 gheas LAS ones(m,n)
1 jualic JS day ja 48 giian ) Baagl) 48 ghan LED eve(n)
() g sbon uasi ) il pualic sl Jika
150 Om 4l pde 48 ghias LSS rand(m.n)

43 ghiaal) €455 Bals) -7

Gistall de em @ A dbsiiadl JS5 s o) JSES e Y reshape(A,m,n) Ola¥! alasiul 2
4d ghiadll yualic sae o Lliall aesaeeY) 20 o

/G

N=[3 5 45 6 2;7 8 1,8 0 14]

N:
3 5 4
5 6 2
7 8 1
8 0 14 ALt 48 ghaal (e bayaal) Ab ghaall b jualind) i 3 A Y
reshape(N,3,4)
ans =
3 8 8 2
5 5 0 1
7 6 4 14
reshape(N,2,6)
ans =
3 7 5 8 4 1
5 8 6 0 2 14

14
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Lgaaa g 4 shuaall S5k -8

Jiay 53l 5A 4 siiaall ana Ll [ength(A) alaiuly elld a5 Waleal 81 Jixy AZS sieadl 8 Jshll
size(A) Vb ¢ sSad aalay)

Jlia
N=[354;562;781;8014] X=-3:3
N= X=
3 5 4 3 -2 -1 0 1 2 3
5 6 2
7 8 1 length(X)
g8 0 14
ans =
length(N)
7
ans =
4
size(N) size(X)
ans = ans =
4 3 1 7

15
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&M\J}M_Q

3aa) 5 Ll Aadle US55k e @lld iy maa (Sl gBaae | ) Cstall ) sy a i 438 A8 ghine
oLl ALY) 8 LS s 5l pall pusiiall 2y

>> aa=[3 8 1] Define a row vector aa.}
aa =
3 8 1 Define a column vector bb as
>> bb=aa' the transpose of vector aa.
bb =
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 =
2 55 14 8
21 5 32 11
41 64 9 1
>> D=C'

Define a matrix D as the

- transpose of matrix C. (D has
& a8 . 4 rows and 3 columns.)
55 5 64
14 32 9
8 11 1
>>

Mathematical Operations with Arrays 48 siaall e 4l ) cllaad) -10

Gl Laly g glocta (i shanl) ana 5% o) (A-B) zoklls (ATB) aeall ke (B L il
A*B Aglea) 285 (S M ¢l ghian By A culS 1) 4dl iy 138 Jhadll juallac) a1 (68 5 218 (A*B)

16
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led 4 ghae & Al y B A8 sheaal) A igiuall 238 (5 gy A 48 sl B BaacY) s S 13 Y)
B Jicsae Y dae udig A Jie i giall (e anll b

>> A=[1 4 2; 57 3; 91 6; 4 2 8]

A= [ Define a 4 x 3 matrix A. J
1 4 2
5 7 3
9 1 6
4 2 8
>> B=[6 1; 2 5; 7 3] Define a 3 x 2 matrix B.
B =
6 1
2 5
7 3
>> C=A*B Multiply matrix A by matrix B and assign
Cc = the result to vanable C.
28 27
65 49
98 32
84 38 Trying t Itipl b
ing to multiply B by 2
] rymg ply B by A,

B*A, gives an error since
the number of columns n
B 1s 2 and the number of
rows in & 1s 4.

??7? Error using ==> ¥
Inner matrix dimensions must agree.

>> F=[1 3; 5 7]
F =

1 3
5 7

>> G=[4 2; 1 6]

Define two 2 x 2 matrices F and G.

17



G =
4

1

>> F*G
ans =
7

27

>> G*F
ans =
14

31

>> AV=[2 5 1]

AV =

2
>> BV=[3;
BV =

3

1

4
>> AV*BV
ans =

15
>> BV*AV
ans =

6

2

8
>>

20
52

26
45
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| Multiply F*G |

| Multiply G*F |

Note that the answer for G*F 1s not the
same as the answer for F*G.

[ Define a three-element row vector AV. ]

5 1
1; 4] [ Define a three-element column vector BV. ]
Multiply AV by BV. The answer 1s a scalar.
(Dot product of two vectors.)
Multiply BV by 2V. The
answer 1s a 3 x 3 matrix.
15 3
5 1
20 4

u}&u\ua.a”j)acJJMJMBJQ\‘;\@J}\M‘}‘Q_%)A@AQc\}‘u&d\w/&;m

(%, /) Al Aleall Ll dot () s aan s a5 (s slniia (43 siaaal)

18
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Inverse of a matrix 48 siaall (u sS2a -11
O s g K2 A B 5 A dan yall 48 ghiaal) Liad IS AT Sall ALE Led a0 38 sindll

AB=BA=1
dry yall A 4 siadl (Sal inv(A) e aladiul (Say s sas 5l 4 ghian o |
>> A=[2 1 4; 41 8; 2 -1 3] [ Creating the matrix A_J
A =
2 1 4
4 1 8
2 -1 3
>> B=inv (R) Use the inv function to find the
B = inverse of A and assign it to B.
5.5000 -3.5000 2.0000
2.0000 -1.0000 0
-3.0000 2.0000 -1.0000
>> A*B Multiplication of 2 and B gives the identity matrix.]
ans =
1 0 0
0 1 0
0 0 1
>> A*A"-1 Use the power —1 to find the inverse of A.
ans = Multiplying it by A gives the identity matrix.
1 0 0
0 1 0
0 0 1

19



