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Command Window

*» % The Following Command will show up the wvalue of [(pi)
=r pi

anz =
3.1416

> % The following comnand will show up the wlaue of [(2%pi)
Fr 2%pi

anz =
f.2383E

> % the following Comrand will show up the wvalue of square root of pi
>r Bgrt(pi)

ans =

1.7725
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Command Window

> % the following process will show the infinity
> 150
Warning: Diwvide by =zero.
ans =
Int
> % the following compand will show Not A MNuamber
x> 050
Warning: Diwvide by =zero.
ans =

Mall

> % the following comoand will show the complex number
e

ans =

0+ 1.00001

> % the following commmand will show the complex number
=r ]

ans =

0+ 1.00001

S yal) aaal) dad g gd ALY
S eday el V133G & () LS 1) 4l Liala
>» % the following command will show the complex number
=

ans =

0 + 1.00001

:&:ﬂtﬂ\'&)}aaj\)l:.ﬂ ¢ el \J@JM@A}J?}LAQP‘MM@T Aaisl) sda (5 48 UK LSy WS



Command Window
ek
=x i=3;

Froa=1+3%1

1.0000 + 3.00001

a =
10

>> % Notice that the presence of (*) has dealt (1)

»>> % by the user

»> % If the multiplication sign has bheen rewmowved so

Fr» h=1+31

h =

Crrerwriting the complex wvarishle i

not complex but the wvalue

i

represents complex No.

i) g A3 a)) Akl plal)

S Caa8 e e () 53 ¢l Qs 8380 3 Jansd Sl 5 ) gl s Al nl) ol cese LAl (S

LI
{ m s E @ = | Stack:
Mame = | “alue | Class
Ha 10 double
Ho 12 double
He 120 double
< | ¥
Current Directary |W0rk3pace |

A X

= z-- @ 05:33 0z/04/06 —-%
% By defining the inputs
a=10;
b=12;
% By multiplving (&) by (b)
% By denoting the result of mutiplication
c=a*h

a5 ) sall Ll cClear ol alaaiul ally

»» % By defining the inputs
= oa=10;
== h=1z;
¥» % By multiplying (a) by (k)
»» % By denoting the result of mutiplication as (o)
Fr o oo=ath
o =
1z0
. 33 A Ao o) aad g 5 LS

workspace

Clear ol s a (Sl

Yy



LI Sl Command Window

': m Eﬁ % ﬁ @ - | Stack: #x % By defining the inputs
Matne - | Walle | Class eE Ceelp
Fx =12

>» % By multiplying (a) by (b)
>» % By denoting the result of mutiplication as (o)

Fx oc=ath
o =
1z0
> clear
i |
< | >
Currert Directory IWorkSpace |
A X

B %-- o 05:33 D03/04/06 --%

% By defining the inputs

a=10;

h=12;

% By maltiplving (a) by (k)

% By denoting the result of mutiplication
c=a%h

clear

oty Y GOl ) aa Dl e Dlall (s Ledy oty Caad 3l Cig yall (e o a5 aua 50 o8 S

5 gl Hlatl (oY) Lo

Command Window

»» % By defining the inputs

=x oa=10;

=» h=1&;

»» % By maltiplying (a1 by (b))

»» % By denoting the result of mutiplication azs (o)

»x o=a¥h

) S50 (@) A 5 i 23 i)
120 Clear i i

»x oclear

> oA -

27272 Undefined function or wvarisble 'a'.

}}|

&) puiiall g jad) wal) dules

LS GBayha (e ot aal el e Jae (Saall o i egalisall IS IS e dalan o 53 ) Uy (il

Y¢

Ll 3 ) sall S LS (Q) &(b)QANSXHEL'HJ@LJ\J\SA\@Qs):‘&_h]\eu‘\eicmar)‘i



Workspace " x
': - Eﬁ @ | ‘ | - '| Stack: #¥ % By defining the inputs
Mame = I alue |cmee &=10;
= ﬂ}:FlZ;
Ha < " I % B ltiplyi by (b
Eab ‘—— 12 double ¥ By multiplying (a) by (b
EB 120 doubl % By denoting the result of wutiplication as (o)
C F auhle e
.
1z0 I
=
< i | >
Current Directory l'l,-'\l'orkgpace
AU ) seall Hlil daid (@) dad mases o i o
Workspace LI Al Command Window
DEBEES| e B - oo >> $ By defining the inputs
Matne = I Walue I Class Eaie
b 12 dauhle bo1d:
EElC 120 double % By wultiplving (a) by (bl
% By denoting the result of mutiplication as (o)
c=a*h
_ - oyl P .
A (@) Al Aad a5 : sHial Bal, « hik(g), g L
o . 2ails -
(Clear a) - wis 120 Workspace = o (a) ==
>> % By clearing the walus of a
¥r clear a
< Il | === =
BT DiVEdUrYIWDrkS e e efined function or variable 'a'.
Command History A X |os py
B - e 05:43 03/04/06 —-%
% By defining the inputs h =
a=10;
- - — .
b=12; i 52209 (D) el Al O
% By multiplying (a) by (k) (@) el st a2 5 Y i
% By denoting the result of mutiplication||>>
c=a*th
% By clearing the wvalue of a
clear a
a
b
o sl 811 13, Ui i

fae ) 3b JaSii g
eleall oSIL

Yo



4GS pag AT damyg Sndss pMand | \

Al 03 J st s ecadilall by Aaalall el Y1 oany JaSius cal JSU ) 3

Trigonometric functions 4iiall Ji sall

Inverse Trigonometric functions 4wl 4t Ji sall

Hyperbolic Functions . 3l J) sl

Inverse Hyperbolic functions dssall .0 311 J) sall

Built In Function
sin
cos
tan
sec
csc
cot

Trigonometric Functions &kl Jisall ;Y

Trigonometric Function
Sine
Cosine
Tangent
Secant
Cosecant
Cotangent

Radian s sl il b5 50 (s QO o 68y cadasdle

o
el | & m| [ stack
Matng - | Walue | Class
H« 1 double
H « 1 double
Hy 1 double
< | >
Current Dirgctory | Waorkspace |
o

B %-- . 05:50 0&/04/06 --%

Y1

% Defining the Sine funetion
x=3in(pifZ2)

% Defining the Cosine Function
F=CosS (2 %pi)

% Defining the Tangent Function
v=tan(pi/4)

A0 5 geall JanY

> % Defining the 3ine function
> H=sini(pi/Z)

x =
1

¥» % Defining the gosine Function
F> yEcos(2%pi)

-

.- bl AR A (sl

gl Jgll
1

>» % Definiygethe Tangent Function
>» v=tan(pi/4]

w o=

1.0000




Yv

*> % By defining the secant function
>r assec (2%pi)

*» % By defining the cosecant function
> b= ocscipifz)

h =

*>» % By defining the cotangent function
Fr o= oot (pifd)

1.0000



Plotting 2D waball s jall & iSH Jpadilly ¢ jall 138 7 5 sl s

sdpasal) Atal) ) gal

Built In function Inverse Trigonometric
Function

asin Inverse Sine
acos Inverse Cosine
atan Inverse tangent
asec Inverse Secant
acsc Inverse Cosecant
acot Inverse Cotangent

Al A sy #1500 Al Ja to clilal) 4B caa o 1 AW B ) guall da)
>> % By defining the Inwverse sine function
>» asasinil) - . . N .
deadd ala AuliElhals ol dnoSalhdcilially Jhgallds a0 LiiSa,
a = Y, asadh, A5 Jeaad Sine, W hadi 13k Al ol
(Pil2)51: 5708, C.585e 5kl
1.5708
duSal) A0 J) gal) IS ARy el (udly
>> % By defining the Inwverse Cosine Function
>»> h=acaos (1) . el . . . " .
Pig2 _JMLmJImm_h_gl‘Jﬁ -t
b = Inverse Cosine G 13

o q‘i Y, il

> % By defining the Inverzse Tangent function
> o=atan(l)

auallinndall dncdaalhadial 3 Bildallds ol
- gk ) g
0.7854 M pil4= 0.7854

> % By applving the Inverse secant function
»r d=asec (1)

(5. Sk adalitl fl-':|:.‘l Al g )5l Aeasd
- PiF2 5l e 4 2alg

o €

*» % By applvying the Inverse Cosecant function
»r e=acsc (1)

. (5. okt audaldill alal Al Jaas Al A )5l A
Pi2=1.5708 -+

1.5708

YA



> % By applving the Inverzse cotan function
>» L=acot (1)
$ S, bl als Said At )y A 9Ll el
f = T
Pil4=0.7854 ~ =l

0.7354

Hyperbolic functions 43 Ji sl

Built in functions Inverse Hyperbolic functions
sinh Hyperbolic Sine
Cosh Hyperbolic Cosine
Tanh Hyperbolic Tangent
Sech Hyperbolic Secant
Csch Hyperbolic Cosecant
Coth Hyperbolic Cotangent

Agai 31 ) 9all Ay dalgd) cilBdal) (jany
¥ E —=

sinh(z) = E_T

OULall afadiiady Apiil) fpe (anl AN 5 ) gaal) i
*» % Comparing the result of (2inh) and the value of (exp(xl-exp(-=))/ 2
o ox=1

>» a=sinh(x) - " e Ao iA . 3
i Gl I:gr..a A =t U8 el 58, aia
a = -4: 'l b-ll-r # Ih‘j

1.1752
>> b=(expil)-exp(-1))/2

h =

1.1752

4 —Z
£ +e
2
OUlall aladiicdy Aaiil) cpa (@Al AN 5 ) gual) laS]

coshiz) =

Y4



> % Comparing result of
x oH=1
X

> a=coshil)

1.5431

»r b= lexp(x)+exp(-x1", 2

>» % By getting

>» H=1:

>» a=sinh(x)

1.1752

>» % By getting

>» b=cosh(x)

b =
1.5431
> c=alb
o=
0.7al16

>» % By getting

> d=tanh(x]

(cosh) and the valus of (exp(xX)+expi-x)i1/2

sa) uﬂﬂ-‘-' S gl 23 Al 1 BN
el e 305, (b)

sinh(z)

tanh(z) = cosh(z)

[2inh) function

[cosh) function

(dh)-3,(€) 0 38 i sl
ok 5 sSaall ABlall, IS, Ml g

- |

I

[tanh) function



AR

> % By getting [(cosh) function
>r bh=cosh(x)

b =
1.5431

>> o=1/h 13 g {CI*{L& () ot s s

c = sl S5
D.EQBf

> % By getting rgperbolic secant function
»r d=gech(x)

d =
*
0.6451
cach(z) = 1
sinh(z)

*» % By getting (=inh) function
== x=1;
> a~sinh(x)
a =

1.1752
= p=1/a 13&__9 {c) & {d] - ‘P 1="51-';1?_“.1,.. RN

adalo ) A2ball 38

. - abe—h 22l S

0.5509 =

> % By getting hy bholic cogsecant function

> d=oschix)

d =

o.3509



1

»> % By getting (tanh]) function
Fr o®H=1;
>» d=tanh (x)

d =
0.76la
»>> e=1/d o 1385 (B)) & (M)Al s skes Bk
L Enlatl
1.3130

>» % By gettinggfthe hyperbolic cotangent function
>» L=coth(x)

f =
1.3130
duSal) A0 3 J) gl

Built in function Inverse Hyperbolic Functions
Asinh Inverse hyperbolic Sine
Acosh Inverse hyperbolic Cosine
Atanh Inverse hyperbolic tangent
Asec Inverse hyperbolic secant
Acsc Inverse hyperbolic cosecant
Acot Inverse hyperbolic cotangent

Sl 4900 310 ) gall dalgd) ) 6B amy

coth™1(z) = tanh—l[ % j

1
_ 2
sinh 1[2) = log z+(22+1)

1
_ 9
cosh l{z} = log z+(zz—1)

vy



vy

1 1+:z
-1 _ =
tanh—(z) = 2]-::-g[—l —z]

sech~1(z) = cosh‘l( % ]

esch™1(z) = si_nh‘l(l j

z.
400301 Jgall o J pand) daud gal) el aall b (Z2) sidially G gril) A (e DLl a 68y
Asal)
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Matrices <l siadll
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R
%

Enterring the wvalue of matrix in different trends
By defining the Matrix A

> A=[1,3:6,4]

O sl 2 S 30 R

O el ALualdl) aladin) X

x| A=[1 3: & 4]

s lhdualh b alic

ida ghiall Alaldl) JAa) a5 Lag

L =
slbosihciigih.cs ADisk
; i S el a2 JAL 5 Al
> A=[1 3 cadaclili 1G4, s al
6 4] # blaas oy Liails s,
i = 1R ] gil ], e,
1 3
& 4
rr

i il i, sl
1385 Sl deal) a2 A, ENtEr

Gkl s (8 asl s JSEl s i shiaall 4 JASY Basaie bl (5 i LeSi

---d i -



ook e OIS ) oz 5l e Qladl 858 Jshe e e sy (B el o) 3o Al
ale a5 lly g 43) Gl ) Gosaa i) Like ] cctililaiay)

i saall e Apbal) cililaalls Galall ¢ 5all 75 o sl aSae JaSins

el staall o a8 i) Al cllead) o Lad
geall )
z okl Y
Gl Y
sl -
LY A eadl oo

el

(i pan da b S o Yl Gang GO Aok ean g g il o) U8

(8 shiae pas Lo )0
o I 5 () G ghall dae (it A LaadIS (5 5S f Lagaaa Ja i A & B (i shoan Lol o (o iail
N sVl e

3aac Y 5 Caghiall dae udh Plany LY Legran ¢Sy il 8 séonal) SNiad

1 2
a8 s i Lag
A=[3 14 i i,
o piall
5 0 Aok gaal)
- i ghecall Sinl L glows
7 g TG
gl Ad gl 3
E=9 10 Bdac kA SUIC,
11 1250, citshedlls

LS 48 il 3 ol ey Y1 28 saal) i Sia J 331 Ciall J 381 il g gl dulee. o3
A Caall J ) il lnas 38 () 5S5 Juill
Uiras 38 ()5S Ul

1+7=8
hobl Lag (oY) g shiadl & JsY) Caall U juaiall gand 1 S paiall J5Y) Caall gen
Uinen 38 55 Ly 5 Al 46 hndl)

2+8=10
AN 3 ) pall (8 Aleal) (ol (Say g ¢4 hiaall JalS alad] s 1388 paiud

A



yv

1+7 2+8 8 10
A+B=|3+9 4+10| =12 14
5+11 6+12) |16 18)

A PPN

Tl Liala LS (B&A (8 siaall LU Y 5l any
A 5 ) gl il cpand) dplee A5l (4) aand) ey aladiv) o3



YA

*> % Today We're going to discuss the bhasic operation on Matrices

> % By Defining the Matrix A
Fr B=[1 2:3 4:5 0a]

L =

*» % By Defining the matrix B
=» B=[7 8:;9 10:11 1Z2]

B =
7 g
9 10
11 12

*>» % By making addition to both ALE

> % Agsume that the Result of summmation would be denoted as C

*r C=L+F

c o=
=] 10
12 14
1la 15



<8 gdiaall CJJ:

Sl ghuaall 7 sk bl oa Lad
s : . oty eyd 2 e i oan s R
TR gl i Lt gl o Lgman oy (A il ghanal) (19S5 0 Ja il Cun ) Japd Gl A s

Cisiall 3 A m S

Baed) e A duay
A 5y geal) s
1 r ™
_ 5 o g

"xg 8 f@ 5 bl (d

o L-i_v;-hﬂa:l 3_.;& _]ﬁdl _,é_.;.

4 A%
U —]- _n__.;.:...:.".'
E=|3 O o
- - v,
3 7

aB=[4 6| -3 9] =1 -3

“\9 8/’3“2 "\3 ?/’m '\6 1

L gali e e JEall (pudl Jany (¥ kil

) 5 gl i
== % By Defiing the Iatrs A
== A1 24 6.9 8],
== % By Defining the Matnz B
== B=[04,39,37],
== % C=4A-B

?.“*f.l - ’ o _: f.l oy

==_=A_F
C = =f ﬁr& a*
a2 (g 5 Lad
1 2 .ng....h Em1 ‘_].uii h’h
1 -3
& 1

Y4



<8 gliaall o
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VaV din N =L
Sl ghuaal) o puia Ja pi 9 e
40 48 ghuaall B Gigiual) 23 Gglsa N1 A 6Y) 48 ghiaall Bass) 230 (198 o) 98 (i ghuan 5T ua Ja
m2
ALl 5 gual) i

f]_ 2\
=] 4
‘\9 8/,m
0 3 3
B:‘ i
“\4 !
/1 2‘\

C=axB=|4 6| x

“x; 9 o

9 8, x
((1<0)+(2x4)  (1x3)+(2x9)  (1x3)+(2x7))
C=| (40)+(6:4) (43)+H6x9) (43)H+(6x7)

L(940)+(@<4)  (9:3)+8<9)  (93)+@<T)

-]

‘8 21 170
c=|24 66 34
32 99 83}

L e Jiall (i Uil (¥ kil



ALl 5 gual) i

Command Window

== % By defining the Matnx A
= A=[12.4 69 &8];

== % By Defining the Matrs B
== B=[033497],

> % C=4%E
== Cz.l.'lll'a.*B

=
5 21 17

24 66 54
320899 83

==

£
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Aiil Y LK) g B 0Ky daddiiea g 53 92 ga Lga) ARBAY) (<15 (il ghuaall dacdl) AalS 352 g (e amall Ry S8
) O3y GaY Lga 5 Al (Al g ¥ alaall Ja o 581 Aacdl) 03gd (a3 ga o)
3 9aal) 388 cialaall Ja S 7 5 e A Aacdl) Jas AdiS o< 7 a0 of Jidg
I Glililaa Lpal o (i yiad

AX+3F =3
2X+3¥ =1
N (198l Legla Sy lilalacal) LS 5
X=-2
Y=3
elld Aty s
AN JSE 8 LaS 48 ghuna B gua (B (lildlaall g Sy
2 a3 A 3
2 3y ) s Busa A il
A3 ghiaall

Olilateall Jad ksl GliUia o S35 U g
alal) 48, -
8 ghuaal) LawdD-
A 5 guall JlaT ccddad) A8y o lay s JS3Lag

By Multiplym g by {ngQ_RI)

3 3 b's 3
3 3 =3
[(Exz—?‘ (§X3‘3}}(FJ [(Eﬁ_g)]
3 33X (3
[0 1.5][}’}"[4.5]

L 1.5F =45 o
S 28 ghacaall
33X +3¥ =3 '

L 3K +(3x3)=3

L X=-2

cild ghiaal) Lacd o 400 45 ) L
5}33}4@&\ S ugall A agadl

&y



33Xy (3
2 3y s s B CRlalaal

b

Sl gl

L dapall & Lgaald () LiiSay 451 aad

AX =58
@m\ﬁMi@LASB,UJGAM%X"JGJM\J;‘L}A‘;J&MJ
B
x==
A
1
) i A
falae YY) Cud g cild shiaall Lali o 2 fdla oSl g

1

— =invid

y (A)

Where v )15 the iwerse function

Q&M\Mwhih‘g
el 2o (g ghow i ghiall 3o (51 ) Aay e A ghiaall ¢S5 G NV o) die o jidy oSl
byl Al ) oY) b A g Al B guall b Addlaal) gy Bask oo X & Y dad dlag) (S (Al
st shaaal) G pal) dles
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Q) 3 ) gacl) B LaS bl A pilalaal) LS, Liad )38

== % By defining the Coeflicient Terms
== A=[3 3.2 3];
== % By Defining the Absolute Terms

>=> B=[3,3];
> C=inv(A)*B
C= ahs 5k aladiuly Wele Wlaa )

e i |

2% X=-2
L Y=3

==
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Oilgaiall g 8 gimall e ililaall
™,

A= Row Vector

1 2 3 4 5 & 7 &5 % 10

$sac Anial B ) gm0t
== B=(1,2,3:4:5.6.77.8,9,10]

:::::::::

=

Column Vector

e y

o R B T R e N R e
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palc gldi -0
palie A glad -1
2SY) aial) dlay) -V
el paial) say) -A
salial) i Jala sl -4
) O3y Jualilly Lgda JS Jghitia s Bl B daildd) cileal) A o8

2



Glgaial) Jo cllanl)
™

— . - — : e —
VaVdn o N - oW
a s”mmgéusgmwa A A data iy iy g il
Comimand Window

== A=12345678910]

e At iy

'
Comimand Window

== A=[12345678910];
== % It's required to get the length of &

> length(A)

Baga pall palinll a2 g2 length — 2 paialld

a-tls = i Ty a
saliall 2

10 4 L Voo sd el sam ) realg gd Lalg

g dada o Llaadl Gudi Jas (Say
A Adaall ) ¥ S
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AT N =LA

400 3 gaall A LaS codlilall (A (53 gas Ania pula gy a gl
Command Window

== A1, 2, 5,4, 5,6, 7, 8,9, 10]
b=
il ™
1
2
3
4 6 gas Aadia iy
5 :
&
7
Q 9 A
9
10

2l g¥) 3MU L& length a¥) Jany a8 astillg o) ¢ ga Aadiall 134 8 3393 gal) yualiall s (0 il g g LS
Al 5 guall Jlad) cedialall

== A=[1, 2, 3,4, 0, 6,7, 8,9, 10]

A=

e R R o O R N

—
=

== length(A)
ang =

10

A B gaal) i) (B plad) ASLAM AN S (o (3 i Apalad) AGLAL) A VY 2 dBL) i L Jal

¢A
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9 At s All palall dasl
10 — azila)
== A(11)=120«
A=
1
2
3 Aol jadalh s 5 lal
: ey
6
.
8
9
10
120

L) B oSlg wan aB ) A8l Liad 1) M3lad (1 ) AGAN 1) VY a8 ) ABL) cuad bl JU) B 1A
400 3 guall i) (Ll puaie gf ALl aly al AN )Y ASLA) dad (g D3Lad (VY AR
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Command Window

1

2

3

4

5

£

g J-Ifll Vi y.d.u.."' :'I:"P.%\::.'d'l aal
9 VY ,-'l—"_"] dalaa)

10
120

== A713=140

-'-'I:I'-‘-: ¥ ¥
A A8 Gl (L8 s f LaS
1 g ey Y Y ASAD) A
: Ll LAY A (1 a8 )
1 ,:.j.h-"‘—'nl—'h .-h_lgn;,uzf‘ﬁiudﬂ.m
5 R iy LAl a g8y Lgpladsy
6 s s
;
g
9
10
120
0
140
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(Alila yaic (e LS| ddLa)
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X+2Y =5
IX+Y=4

1 2Y(XY) (5
o e
AxZ=B
Z=A"xB

A L) e 3 S Say
B C:\Program Files\MATLAB\R2006a\worklequa... |- |[O1][X|

File Edit Text Go Cell Tools Debug Desktop  Mindow Help
Dl it 2Ro - S Mdeadc | 7
@ BB iB| -[10 |+ | =[11 |x [0,
1 - «cle |
2 - clear
3 - closeal
4 - A=[12.21];
5 - BH54]
f - Z=nw(A)*E;
- XK=,
Bo- Y=2{2)
9
| seript [tLn @ col 1 [OvR

=) Workspace
File Edit Wiew Graphics Debug Desktop  Window  Help

.=i§|)ﬁ|-* S‘tack:

Matme = Yalue Class

[12,21] double

[5:4] double
1 douhble
2 double
[1:2] double
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‘& C:\Program Files\MATLAB\R200 6a\worklequation_solver_1.m* |:

File Edit  Text

OCEexE fBRR o o & M’*Jr_ @ﬁ @%@@@ Stack:l:l

& | "B L8 I8

G0 Cell Tools Debug Desktop  Window  Help

_+ +x 2wt ot | @)

cle

clear

cloze all

equl=mput{Please Enter the 1st equation’,'s",
equ2=mput{ Please Enter the 2nd equation’,'s";

equi=mput{ Please Enter the 2rd equation’,'s";

%o The lst Equation
% The 2nd Equation
% The 3rd Equation

mdl=tnd{equl="="; % for finding the postion of the equal sign at the 1st Equation
md2=find{equ=—"="; % for finding the posthon of the equal sign at the 2nd Equation
md3=tnd{equ3=—"=";, % for finding the postion of the equal sign at the 3rd Equation

varl=equl{l: ind1-1},
vard=equa (1 ind2-1},
vard=equa(l: mnd3-1),
w=1,y=0,2=0,

al 1, N=ewal(varl);
al2, N=ewal(vars);
a3, N=ewval(var3);
=y=1,=0,

¥4 for gething the 1st equation without the absclute value
¥4 for gething the Znd equation without the absclute value
¥4 for gething the 3rd equation without the absolute value
%4 st Condition

By substituting in the fanction (warl) by the 1st Condition
By substituting in the fanction (ward) by the 1st Condition
0By substituting in the fanction (war3) by the 1st Condition
%o Znd Condition

al2, N=ewal(varl);
al2, Dy=eval(vars);
al2, 3=eval(var3);

=,y=0,z=1,

a3, D=eval(varl);
a3, D=eval(vars);
a3, 3=eval(var3);

By substituting in the function (var 1) by the 2nd Condition
By substituting in the function (vard) by the 2nd Condition
By substituting in the function (var3) by the 2nd Condition

% 3rd Condition

%aBy substituting in the function (varl) by the 3rd Condition
%aBy substituting in the function (vard) by the 3rd Condition
%aBy substituting in the fonction (war3) by the 3rd Condition

%o By Getting the Absolute values of the equations

b(1=str2doublefequliindl+1end)), %0 By getting the absolute walue of the 1st equation
b(2i=str2doublelequiiind2+1lend)), % By getting the absolute walue of the Znd equation
b(Z=str2doubleequiiind3+1end)), %0 By getting the absolute walue of the 3rd equation
b=h",

sol=iv(a) ¥,

=sol(1,13; % The walue of X
v=s0l(2, 1}, %% The value of ¥
=sol(3,1); % The walue ofﬂ

script Ln 33 Col 55
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200343167 double
[5:9,3] double
3ty +z=5" char
T+ Ty 407 7=5" char
I +Iy =3 char
10 double
12 douhle
12 douhle
[2.5,06923;-0.4231] double
2Ty 4z char
Tty 407

I3y char
25 douhle
06923 double
-0.4231 douhble
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&|C:\Program Files\MA TLAB\R2006a\work\zero_crossing.m®

File Edit Text

Go el Tools Debug Desktop Window Help

DEE {RBo o~ & e f,

aﬁ|¢..m@*|ﬁack:

@[ BBIB -[o |+ ][0 |x &40

1- ¢l

2 - clear

3 - closeal

4 - =linspace(0,10,100);
5 - y=sin(x);

& - ind=find{y=—0);

T - x_crossing==xind);

% Defining the mputs

% By defining the function

% By zearching the postion of v=0

% By finding the posttion of zero crossing at the - Lsas
% By finding the position of zero crossing at the Y=~

B - v_crossing=y(ind);
9 - plot(zyx crossingy crossing,'ro’),
10 - gnd
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close all
w=linspace(0,10,10);

cle

clear
y=sin(x);
plot(z.y)
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2 C:\Program Files\MATLAB\R2006awork)... [ 31X
File Edit Text Go Cel Tools Debug Deskkop » N

Dl {aRo~ & #dea:c | 7
@ [*BeB 8| - [10]+ | = [11] x | |0,

1 - «clc =y
- clear

- close all

- y=hnspace(0,10,107;
- y=sinfx);

- plotfzy, o

- gﬂ.d
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File

D HE | fRRo o S éadesdf 88 BREEA|[-

\Program, Files\MATLABAR2006a\workizero_crossing3.m |:| |§| E'
.|

Edit Text Go Cell Tools Debug Desktop wWindow Help

G "BiB B - 10 |+ |+ 11 |x 840,

cle

clear

close all

s=hinspace(0,10, 10007, %o By defining the mputs

y=sin(x); %o By defining the function

= 0, ¥(lend-10 T, %0 By makung the shifted backward function
=y *ys, %o By multiplying both functions togethor
ind=find(ym==0; bl b 2oy ALl JlasY ] o mally 9
x_cros=x(ind); Aol ala YTl o Bl 37 a8 e ol 0 un 94
v_cros=yimd); T g glnd 3l T 28 clal ol %

plot(zyx crosy cros,'to, Al aw s e 04

str=["The values of ¥ that give T=0 are', ' [ num2str(x_cros),' ']
title(str);

gnd,

wlabel{ - Awms",

ylabel! T - Axs";

script Lh 13 Col 12
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?\-\iﬁu\..\ dl:u.“ (k'Y gé?‘,ﬁu OS.‘J ‘Jw‘ 9593‘ d;\-‘&eﬂj @M\ aﬁ%hm‘ Jl%.'."ﬁ e‘fﬁueﬁ ‘éy.uJS\
Lad 9 (pad (el
Aaial) cad dalual) sa¥trapz
ANl e daluwad) & JiBSigreq
area ¥ g s agdiug
4 5 gual) Ak s
areal %, ¥ )
Ad)al) Al S f canad) A3 sy L) e Jasay Jlia 3505 a ghiug

B C:\Program Files\MATLABIR200 6atworklarea_under_t... [= |[B][X]
'}

File Edit Text Go Zell Tools Debug Desktop Window Help

DEE 2Ro~ S Aesds B8R |7

7 [*BrBig| -[10 |+ | +[11 |x |20,
cle [ |

clear

close all

w=hinspace(0, 10,1007,
y=sin(x;

areal, ),

gnid

wabel{ 3 - A,
ylabel(' T - Axis")

o R B o A R e N R
|

script Ln 8 Col 15

ALNS Lol pgdiing



Y-Axnig

Yéo

HeAKIS

4 5 ) guall AL Cua ¢ dadall ciad daluall dlag) A aadicud trapz Y ge gady L

trapz{x, ¥ )
cuall A dade cad dalual) ) A Jasen gl Jany agiing

D - [Blx]|
File Edit Text Go Cel Tools Debug Deskhop » oA
DEE i ERa o« & 44 e >
@ |*Big B -[10]+ | = [11]x [% (0O
1- cle =
2 - clear
3 = closeal
4 - z=linspace(0,10,100};
5 - y=sm(x);
6 - r=trapz(xy),;
5
script Ln 7 Cal 1

Workspaces¥l A (e dalual) dad Badiu Al




<. Workspace

Fil= Edit Miew Graphics Debug Deskbop » N

HHEP S| |l sook]o ]

Matne = Yalue
¥ =1#100 double:
¥ =1x100 doubles
Fi 1.83745
Aadall tiadaalol
% | ] >

ulAJi.d! gal.g.\ua.uaﬂl.: ejﬁu?a inputs COA L) Jlaal eﬁ&.ﬂ ol Wy Lgll! GAL'U.\S\ P e o)
uﬂm‘ A u.\uad\ iad daluall a2 g ‘u ‘mﬁ U‘b Cra olikadl) LAl eJM ?-'OUtpUtS
LCnbaiBil s Aalusal) Jallaty 2 glin

& C:\Program Files\MATLAB\R200 6a\work\area_under_the_curve.m

File Edit Text Go Cel Tools Debug Desktop  Window  Help
DE’.|-}E‘."JW Eiase
G| *B8ig| - [0 |+ | =[11 |x |%‘3§%‘3§|ﬂ,
1- clc -y
2 - clear
3 - clogeal
4 - hold on
5 - linspace(0,10,1007; % By defiting the inputs
6 -  y=sin(x); %4 the function to be drawn
T - plotizy) %0 By plotting the function
8- gnd,
9 - [zp vplEonput(2); % By delecting two points from the drawing
10 - ind=find(z==mp(1) & z==mp(2)), % By zelecting the reglon in between the two podnts
11 - z=xiind); %0 By finding the walues of x at that region
12 - v=yiind); % By finding the values of ¥ at that region
15 - arealxy); % By shading that region
14 - z=trapzizy); % By gething the area under the curve
15 = str=['The area under the curve = ' num2str(z)];
16 - title(str);
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The area under the curve = -0.11853
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=) Command Window M=1E3
File Edit Debug Desktop ‘Window Help N

Curve Fittingg s ¢ alSiin oY) Ll
Lg-a Bagas £ i) clllia
1- linear

2- Quadratic
3- Sinusoidal

4- exponential

Js¥ £ 5 Jsliiin o) Ll caal s Js¥) £ sl Jglitinu g
Linear Curve Fitting
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4,00 3 puall A Qs ABdlad) o g (livadd) g o Badaa
Y=KEX+T
Where K & T are constant
AL JSAIL Y Mlaall LS 2 985 LS L) dade cifaleal) Ja die CAIAL 3 SIANG Las 138

ASHBY=C
"Where
A B & C are constant
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A0 Adstaall o Uad S5 Al g X & Y o ABDMa) e s 0 90 Lgda g Y A o J puanlly
T=KH+T
Where K & T are constant

8 9hd 5 ghd COUlal) & el ) AU sl o ghi Y
Yw@kﬂgﬂ\em&)ﬁbxwﬁma&wgmw\@ﬂomeﬂu

E C:\Program Files\MATLAB\R2006a\work\Curve_fitting... [= |[B][X]

File Edit Text Go Cel Tools Debug Desktop  Window Help u
DEHEH 2R | S e s B | 7
Z BB ig| -[10 |+ [ +[1n |x [0,
1 - ¢l | |
2 — clear
2 - clozeal
4 - =[152568] %o By Definng the Inputs
9 - y=exp(0 3%, %o By Defining the Output Eelation
&

=cript Lh B Cal 1

Yiad o S8 o Juanin iy X Aasd cpa ST Ll o o2 idll oY)
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Yi=& X, +T
Y, =& X, +7T
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B C:\Program Files\MATLAB\R2006awork\Curve_fitting.m* M=1E3

File Edit Text Go Cell Tools Debug Deskbop  ‘Window  Help b

D H By~ S heaens | BRBRE: | 7

& |"Big 8| -[10 |+ [=[11 [x[%%]0

1 - «le |

2 - clear

2 = cloge all

4 - =[152268] %o By Defirung the Inputs

5 - vw=exp(0 3%, %o By Defining the Cutpat Eelation

& - = % To convert the Eow WVector to Column Vector

= %0 To convert The Eow YVector To Column YVector

¥ - A=[x, ones(length(z), 11];

N |

£ |
script Lh 9 Cal 1

VS Jal 5900 (185 0 g K & T b Sl Juani a4 Glandl oy 38 0¥
X =mv(A)xB
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AX =58
X=A4\B

SIS G A Jad) 0 Al g
B C:\Program Files\MATLAB\R2006a\work\Curve_fitting.m* M=
File Edit Text Go Cel Tools Debug Desktop  Window Help N

NEE {RRo o« & éhas £ 88 @%BIBI:I »
G[BeBiB| -[10 |+ | =[11 [x |50,

1 - e =
2 - clear
3 - close all
4 - =[132568] %o By Defirung the Inputs
5 - v=expl(l 3%, %o By Defining the Cutput Eelation
6 - == % To convert the Eow Vector to Columnn Vector
T - o=y, %o To convert The Eow Vector To Columnn Vector
B - A=[xz oneslength(z), 10];
9 - zol=Aly,
10 - E=zal{1); %0 The 1st Value
11 - T=zal(2y, %0 The 2nd Value
12 |
script L 12 Cal 1

Lo J8) JalBil) (s g Ay 433 gand) ABLisal) ()9S5 Gy Ul i LEBDIA (e (1) 9 Al Adalacal) 8 L
400 5 guall B S coSay
Y=K¥+T
Where E & T are constant
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& C:\Program Files\MATLAB\R2006a\work\Curve_fitting.m*

File Edit Text Go Cell Tools Debug Desktop  Window Help u

NeE 2Boc | S Aess B0 BREEA| |
G[BiBiB| -[10 [+ | =[11 [x |50,

1 - [
2 = clear
3 - close all
4 - x=[152568] "o By Defining the Inputs
5 - y=expl(l 3%, %o By Defining the Cutput Eelation
& - =ml=" % To convert the Fow WVector to Columnn Vector
T - oyl % To convert The Eow Vector To Colutnn Vector
8 - A=[xzl, ones(lengthizx), 17],
9 - sol=Alwl,

10 - E=zal(1}; % The 1st Value

11 - T=zel(Z); %o The 2nd Value

12 - ZH=inspace(0,10,1000;
12 - Y=E*3+T,

14 - plotizy,'ro' KT,

15 - gnd

16 - zmlabel{ - A",

17 - wlabel('V - As";
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& C:\Program Files\MATLABAR2006a\work\Curve_fitting.m

File Edit Text Go Cell Tools Debug Desktop Window Help

Nl {iaBRo o | S Aesds B0 BREEA|

@ | "BuB 18| - (1o |+ [+[11 |x [«%:%|0,

1 -

2 = clear

3 - close all

4 - x=[152568] "o By Defining the Inputs

S- =0 5%y, %o By Defining the Cutput Eelation

& - =ml=" %0 To convert the Fow Wector to Columnn Vector
T - oyl % To convert The Eow Vector To Colutnn Vector

8 - A=[exp(xl), ones(lengthiz), 17,

9 - sol=Alwl,
10 - E=zal(1}; % The 1st Value
11 - T=z0l(Z); %o The 2nd Value

12 - H=inspace(0,10,1000;
13 - T=K*exp(I0}T,

14 - plotizy,'ro' KT,

15 - gnd

16 - zmlabel{ - A=s",

17 - wlabel('V - A",

IF|
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MATLAB WINGOWS. ..o Ll Aaadiional) 38) oil)

COMMANA WINGOW. ... sl ¥ 338U
e 8L o2¢; ol 1 43S L (S S g il il o Cm MATLABS &l 42080 a5

COMMANG HISLOTY ... ALl el gY)
AGL) el ¥ MATLAB 43 330 ) ) sa g

WOIK SPACE ..o 581N Jand) s
ARl ) patadl (0545 8 MATLAB 4litiy Jleall 3802 0a s 3a 58

D E‘; 3 E a . h o mﬂﬁec!urv::_c:“.k\;ﬁ'{‘l‘.%urk "iD
Woctapace x|
& B | @ 6 st | >> A = pascal{3);
Mame Size Bytes Class
1=
B ETE] 72 double at|
»> A = pascal(3)
= 120 160 double ap
A=
Fl X 1 J Command History
1 2 3 Fie Edit View Web Window FHelp
1 3 & w=rand(l,20) il
yerand(l,20)
>> x=rand(1,20] cfrool
e= T/26/04°12:53 AN --%
% =
a
Columns 1 through 12 3 a
5 6 a
0.9501 D0.2311 D. 6066} 5 0.0185
-- 7/26/04 4:09 AN --%
Calurns 13 through 20 \theta
\theta=2
D.9z218 D.7382 0. 1763 thea=2 0.893¢
& = pascal{3);
i A = pascal(3)
xerandil,20] =
< > (< 4

‘4 start ) MATLAR ) Command Histary IR 49aMATLABS « Mictos. .. |l 44sMATLAB_ploting «..

= - (For] To remove this message, purchase the
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Numbersand Results Representation.........cccceeeeveeeiveeeiivenenns il G2 e daed Jaiad

s=1+2

S =

3

fun = sin(pi/4)
fun =
0.7071
format long
fun

fun =
0.70710678118655
format short

fun
fun =
0. 7071
realmin
ans =
2.2251e-308
i
ans =
0 + 1.0000i
SPECIAI VATTADIES ... dlaa i piia
il 43
pi 3.14159265...
i J-1
j ( i ) GJ:\;ZJ\ 2=l Jia
eps 2% o jsa o
realmin 27107 i 5 dpasny o5 il ‘
realmax (2-€) 7177 i jall dpsny o) S
inf Y L oo
NaN 0.0/0.00r 00 — 00 = i yza i
EXamples of EXDIESSIONS........o.voveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeereeeen, Aae ) Sl LY oy
3 99 0.0001
9.6397238 1.60210e20 6.02252e23
1i 3.14159; 3ebi
Theta = (1+sqrt(5))/2
Theta =
1.6180
a = abs(3+4i)
a=
5
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z = sqrt(besselk(4/3,Theta-i))
Z=

0.3730+ 0.3214i
huge = exp(log(realmax))

huge =

1.7977e+308
toobig = pi*thuge
toobig =

Inf
OPErAION SYMDOIS ...ttt clalaall 594
AGITION F..oeee ettt ettt ettt ettt ettt ettt et ettt ene et e enens el
SUDETACTION ...ttt ettt eee et e s eeeee e e e e e e eee e eseaeeeeaeenene @S2l
MUIIPIICALION ¥ ...ttt et b bbb s ese s e s pall
DIVISION 7 OF Nttt es e s e ena e esnaes dacadl)
Exponentiation N = tOthe POWESN OF .......ooveuiiieiieiiee e oY)

llaad) lany Jo AL

X=47/3
X =
15. 6667
Y =47\3
Y =
0. 0638

X =sin(1) - sin(2) + sin(3) - sin(4) + sin(5) -...
sin(6) + sin(7) - sin(8) + sin(9) - sin(10)

X

0.7744

Vectors, Matrices, Arrays, and Célls........c..cccveueee.. LDIAL) g el il g b ghuaall g cilgatiall
VBCLOIS ...ttt ettt ettt s et ettt ess et s et et ens et eseaene Clgaiall
x=[0,0.1*pi,0.3*pi,0.5*pi,pi]

. 0 0.3142 0.9425 1.5708 3.1416

y=cos(X)

1.0000 0.9511 0.5878 0.0000 -1.0000

x(2)
ans =
0.3142

y(2)
ans =
0.9511
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USING SED.....voveeveciceeeeee A5 8 ghady JULIN) g Al Al g Ayl Adakly 4 ghuaal) o (s
x(1:2:5)
ans =

0 0.9425 3.1416

x(5:-1:2)
ans =
3.1416 1.5708 0.9425 0.3142

z=y([3145])
Z=
0.5878 1.0000 0.0000 -1.0000

What isthedifferencebetween [ ] and ()? ...c.cooveeveeeceeeeieeeeeeee SL19() O @A L

Z(13)
??? Index exceeds matrix dimensions.

x=(1:2:10)
X =
1 3 5 7 9

USING thE SLEP SIZE: ... A B ghidy (230 (i pb 21
x=(2:0.1:2)
X =

Columns 1 through 9

1.0000 1.1000 1.2000 1.3000 1.4000 1.5000 1.6000 1.7000 1.8000
Columns 10 through 11

1.9000 2.0000

x=(0:0.4:2*pi)
X =
Columns 1 through 9
0 0.4000 0.8000 1.2000 1.6000 2.0000 2.4000 2.8000 3.2000
Columns 10 through 16
3.6000 4.0000 4.4000 4.8000 5.2000 5.6000 6.0000

y=cos(x)

Columns 1 through 9

1.0000 0.9211 0.6967 0.3624 -0.0292 -0.4161 -0.7374 -0.9422 -0.9983
Columns 10 through 16

-0.8968 -0.6536 -0.3073 0.0875 0.4685 0.7756 0.9602

x=(0:(2*pi- 0)/9:2*pi)
X =
Columns 1 through 9
0 0.6981 13963 2.0944 2.7925 3.4907 4.1888 4.8869 5.5851
Column 10
6.2832
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................................................................................................. Ll e ol gf Lol cilblsall e
x=linspace(0,2* pi,10)
X =
Columns 1 through 9
0 0.6981 1.3963 20944 27925 3.4907 4.1888 4.8869 5.5851
Column 10

6.2832

x=logspace(0,2,7)

X =

10000 2.1544 4.6416 10.0000 215443 46.4159 100.0000
............................................................. ralis i cilgaiade gana (pa Aadiall (oS gl lgatiall gad
part1=[1,2,3,4,5]
partl =

1 2 3 4 5

part2=[5,4,3,2,1]
part2 =
5 4 3 2 1

x=[partl,6,part2]
X =
1 2 3 45 6 5 4 3 2 1

part3=(1:5)
part3 =
1 2 3 4 5

x=[part3,6,part3(5:-1:1)]

X =

1 2 3 45 6 5 4 3 21
p=(1:2:10)

p:

1 3 5 7 9

0=3"p

3 9 15 21 27

g=p+1
2 4 6 8 10
g=4*p-10/2

q:
-1 7 15 23 31
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a=[1,2,3;4,5,6,7,8,1]

1 2 3
4 5 6
7 8 1

N NI
0 G N
R o w

............................................................................................................... ol 8 48 shuaal) G

4 8 12
16 20 24
28 32 4

a=[1,2;3,4];b=[3,5;2,1];
atb

ans=

4 7

5 5

ab
ans=
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..................................................................................................................... 11190208 ghuan dand

ans =
0.4286 -0.1429
0.7143 0.4286

a*inv(b)

ans=
0.4286 -0.1429
0.7143 0.4286

ab

ans =
-4.0000 -9.0000
3.5000

inv(a)*b

ans=
-4.0000 -9.0000
3.5000

z=[1+i,2-2i;1+sgrt(3)*i,sqrt(7)+4i]

Z=
1.0000 + 1.0000i
1.0000 + 1.7321i
7
ans=
1.0000 - 1.0000i
2.0000 + 2.0000i
z.'
ans=
1.0000 + 1.0000i
2.0000 - 2.0000i

2.0000 - 2.0000i
2.6458 + 4.0000i

1.0000 - 1.7321i.
2.6458 - 4.0000i

1.0000 + 1.7321i
2.6458 + 4.0000i

............................. QS all 20l B LAY o Aiblaa 8 5 5aa

‘,\SJAJ\AM\SJL&)UJ;MIAaaﬁJJM

48 ghaaal) yualic (e cililan) ga Jalaill 48 ghuaall e Jlarin

a=[1,2,3,4,5,6,7,8;9,10,11,12;13,14,15,16]

b=a(1:2,3:4)
b=

3 4
7 8

b=a(3:-1:1,)
b=

9 10 11 12

5 6 7 8
1 2 3 4

This document was created using
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b=a(:,[2,1,2,1])
b=

2 1 2 1
6 5 6 5
10 9 10 9
14 13 14 13

a(2,3)=19
a=
1 2 3 4
5 6 19 8
9 10 11 12
13 14 15 16

a2,)=1
a=
1 2 3 4
9 10 11 12
13 14 15 16

................................................................................................... WSl i g 48 ghuaall aa Jalail
a(:)

ans =
1 9 183 2 10 14 3 11 15 4 12 16

b=reshape(a,2,6)
1 13 10 3 15 12
9 2 14 11 4 16

rot90(a)

ans=
4 12 16
3 11 15
2 10 14
1 9 13

(a+i*b)’
ans =

1.0000 - 1.0000i
2.0000 - 2.0000i
3.0000 - 3.0000i

To remove this message, purchase the
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(a+i*Db).

ans =

1.0000 + 1.0000i
2.0000 + 2.0000i
3.0000 + 3.0000i

-

..................................................................................................................... 48 gluaal) aaa pa

length(b)
ans=

........................................................................................................... cilh ghonal | e (s ) 5
dotprod = a*b

dotprod =
14

outprod = b*a

outprod =
123
246
369

b=[-212];

cp = cross(a,b)

cp=
1-85

R =randn(4,4)

R=

1.0668 0.2944 -0.6918 -1.4410
0.0593 -1.3362 0.8580 0.5711
-0.0956 0.7143 1.2540 -0.3999
-0.8323 1.6236 -1.5937 0.6900

. = —i {Por] To remove this message, purchase the
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p =
[0.4706 0.0882 0.0588 0.3824
0.1471 0.2941 0.3235 0.2353
0.2647 0.1765 0.2059 0.3529
0.1176 0.4412 0.4118 0.0294];,

pr2=

0.2950 0.2465 0.2258 0.2327
0.2258 0.2604 0.2673 0.2465
0.2465 0.2673 0.2604 0.2258
0.2327 0.2258 0.2465 0.2950

Arrays. Just by using dot (.)Before operators (*, /, ™)

34y O Al puda g g cdah A JBUY uainlly juaie IS Alalaa o} 4 5 dalee dlaad) Jaad sl
a5 a0 3 pal) lant)

a=[1,2;3,4];b=[3,5;2,1];

a*b
ans=
3 10
6 4

alb
ans=

0.3333 0.4000
1.5000 4.0000

a’b
ans=
1 32
9 4

A=[123;321];
A*XA
ans=
149

941
A*A

PPPPEITON USING T % oot Und 2 9o gl e
Inner matrix dimensions must agree.

To remove this message, purchase the
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BUIAING TADIES ... Jdolaadl ey
n=(0:9),

pows=[n n/2 2.°n]
pows =

0 1

1 2

4 4

9 8

16 16

25 32

36 64

49 128

64 256

81 512

OCoOo~NOOUIAWNEO

Célls: using{} instead of [ ]
4 ghuaall a9 o W (Sl Canu g8 Cp alind) g gy LD sy ¢Sy LAY

c={1-23}

c=

(1 [-2] [3]

{'How areyou','dll as}

Some of MatriceS OPErationS..........c.ceeeeveveveeeeeeeeeeeeeeeeee e il ghiaall clalas (o
.............................................................................................. 4 ghaall o clplany) (s o)
a=[12-3-951:760]

SOME().. v Baae U dpadlly el puaalind) ot 5
SOMTOWS(B).vve oo rais jualy il cina gl 098 Euny 48 ghuaal) L giua i
SUMI(B) .ottt ettt ettt ettt et s eas st es s s esenesens Aga8 JS pualic £ gana
o 1) OO Al gall g i JS G @AY
IN(B) v s e e e eeeseee s e e s eeseseeees e s e eeeees 2548 JS (A pais i
NBX().. v eeee e ee e ee e eeee s s e e ee e e e ee e 1948 JS (A pais sl
101=10 =101 C:) [OOSR Lo g1)
MEAN(A) ....veveceeeeeeeeeeeeeeee et ee et e st s s e s s ee s ae et et s s sennas (i) Ja giall
(o[ C) OO OO g Jal) il Yy
GHAG(). v i ) ) jualis ledi)

f@? To remove this message, purchase the
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<ld ghiaal) g ) il cililas

X 1 y
2 5
3 6
X' 1 2 3 y' 4 5 6
X+y 5 X—y -3
7 -3
9 -3
X + 2 3 X—2 -1
4 0
5 1
X * y Error X.xy 4
10
18
X'y 32 X' LRy Error
Xy ! 4 5 6 X.xy' Error
8 10 12
12 15 18
X*2 2 X.*2 2
4 4
6 6
x\y 16/7 x.\y 4
5/2
2
2\x 1/2 2./x 2
1 1
3/2 2/3
x/y 0o O 1/6 X./y 1/4
0 O 1/3 2/5
0 0 1/2 1/2
x/2 1/2 X./2 1/2
1 1
3/2 3/2
X"y Error X."y 1
32
729
X2 Error X." 2 1
4
9
27X Error 2.7°X 2
4
8

. = — {Por] To remove this message, purchase the
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OO - ILPOL PE-S TR P POE PR CIN PLEQTLA L JURECH
A=[123,523,6809]

KZINPUECK=") e, oBtall dad AL aaiiciall rracy geabipall Jaag sa¥) 138
B=k*A

a=[123;451+6*;789];

LUz o0, C:) [OOSR (i ) ) yualic £ gana
EFL@),EFU(B) vvoveoveeeeeeee e (otieal) g Lilad) (ytial) (18 ghuaal)
Lin@ar ALGEIaL. .. .....ovoeeeeeeeeeeeeeeeeeeeeee e ) )

% Solve the following equations:
% x+2*y+3*z=14;

% 4* x+5*y+8* z=32;

% 7*x+8*y+z=26;

A=[1,2,3:4,5,6,7,8,1] w.ovoveveeeeeeeeeeeeeeeeeeeeee e Clalaal) 48 ghaa

A

~hp
CRLEN
o w

B=[14;32,26] .....covooveereeeeeeeeereernn, Al ol B3LG 48 phuaal) uilS 1) La Ad jral gl 6B1) 4 ghucaa

b=
14
32
26

det(A) 48 giaall 2ana

ans =
24
x=inv(A)*b
X = Jslall 48 shins
1.0000 -
2.0000 <
3.0000 b/ A=Db*inv(A)
A\b =inv( A)* b
X=A\b 1.0000
X= 2.0000
3.0000

. - —i [Ear] To remove this message, purchase the
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A Ghghua g gt A oY) Baas (18 ghuaal) sl Ble ] ja g Ena 5 AT o 48 ghuan dand L] L) quny

% x = B/A ‘
(g Aad) A o Laguida B O (s
% (wrong division: improper dimensions)

QOINV (A)X B et Jilaall o oy
9%SOL=A\B: % means B divided by A (RIGHT division).

%0 O, TNV (A)¥ B eeeeeeee e (Afiay Lacd) A o Lagudia B of (s

AZGATEIY(B) .ottt dald 4 giaa
% An especia matrix (builtin MATLAB)

A =
-149 -50 -1%4
537 180 546
27 -9 -25

det(A)
ans =
6

Badly Condition Problems (ill CONdition) ............ccooeveurereeereeeeeeeeeeen. Ly yal) 48 ghuaal)
b1=[-711;2535;-120] x=A\bl

bl=
-711
2535
-120

X =
1.0000
2.0000
3.0000

b2=b1+ [1; 1; 0.2], XSAND2 ..o A ghiaal) o ciidh i Glaa)

b2 =
1.0e+003 *
-0.7100
2.5360
-0.1199

X = 99.6667
-312.0667
9.5000

. - —i [Ear] To remove this message, purchase the
This document was created using gENL\}ERTER BRE D product at www.SolldPDF.com




CONA(A ..o 4 siiaall Plis) (uliba
ans =

2.7585e+005
Finding Eigenvalues and Eigenvector .............cc.cccoeevvevveveeennnne. 4002 clgatial) g A5 aldl)

[V, D] = eig(A)

Ve 4511 clgatall
05438  -0.8165  0.1938
-0.7812  -04082 04722
0.3065  0.4082 0.8599

D Sttt s et e e 4513 Al
0.1270 0 0

0 1.0000 0

0 0 7.8730

SPECIAl MAEIICES © oo dLalil) cld giuaal) (ary o AL

A = pascal (3)
111
123
136

B = inv(A)
B =
3-31
-35-2
1-21

A = magic(3);
det(A)

ans=

-360

M=ones(2,3)

P

1 1
1 1
Z=zeros(2,1)
Z =

0
0

S SOoLuD E? To remove this message, purchase the
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MATLAB Programming and StrUCLUIES .......eveeeeeeeeeeeeeeeeeeeeeeereerenns Laa ) s 3

for Loop % doesn’tpreferable M1 ............ccooooiiiiiii LAY (8 digay Ledf ) 4l

Examplel:
a=zeros (1, 10); % open amatrix and store filled by 10 zeros.
for k=1:10
a(1,k)=k"2;
end
disp(‘Programme_Results: ’,num2str(a))=
1 4 9 16 25 36 49 64 81 100
a=(1:10)."2
a=
1 4 9 16 25 36 49 64 81 100

Alal) e Abad) 48y jhal)

Example2:
a=zeros(3);
for k=1:3
for L=1:3
a(L ,k)=1/(k+L-1);
end
end
a=
1.0000 0.5000 0.3333
0.5000 0.3333 0.2500 Hilbert Matrix of Order 3 .hilb(3)
0.3333 0.2500 0.2000

while L oop
while (condition)
statements

end

Example:
Ol 23e il o ) iy <l ghaad) coua Y gana gilil) auday g le Al Sl 230 Guay iy cais]
Ol )l QIS g ) daad 5 giead) gail) Jina 4d pa o faladie) 4 gall oda

format bank

pop_initial=input(Initial Population=");
Gr=input('Growth Rate: *);

year=0;

pop_now=pop_initial;

disp( Year Population’)

while (pop_now<2*pop_initial)

. - —i [Ear] To remove this message, purchase the
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year=year+1;
pop_now=pop_now+Gr* pop_now; JUall A
disp([2005+year, pop_now])
end Year Population
Initial Population= 5000000
Growth Rate: 0.1 2006.00 5500000.00
2007.00 6050000.00
Theif-elseif-else statements 2008.00 6655000.00
2009.00 7320500.00
if (condition 1) 2010.00 8052550.00
statements A 2011.00 8857805.00
elsalf (condition 2) 2012.00 9743585.50
statements B 2013.00 10717944.05
elseif (condition 3)
statements C
else
statement E
end
Examplel:

1 AUIS ¢y 685 JAN Ly pa ) caale 13) JAAN Ala caay Tl cuis]
AT JAN e 9415 s 10000 Cxe SBY Jsaal e 0412 < s 5000 (e B A e %9

Income=input('Enter the total income: *);
if(Income<5000)
Tax=0.09;
el seif(Income<10000)
Tax=0.12;
else
Tax=0.15;
end
disp(['Net income: ',num2str(Income* (1-Tax))])
Enter the total income: 6465
Net income: 5689.2

Example2:

a=input('a=");

b=input('b=");

c=input(‘'c=");

if((b"2-4*a* c==0)& (a~=0))
x=-b/(2* a)

end

f@? To remove this message, purchase the
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POIVNOMIUAIS .......oovieieeeieeeeeeeee ettt nns dgaal) B
POlYNOMI@l SLOFAGE .......cveeivececeeeeeeeeee et 3 gaad) fuae (G jAS
2°-22"+32°+4z-12

z=[1,-2,3,0,4,-12]

ROOLS OF POIYNOMIAI ... agaall By gk
2°-2z"+32°+4z-12=0

Z=

1 -2 3 0 4 -12

soln=roots(z)
soln =

1.1667 + 1.7265i
1.1667 - 1.7265i
-0.8790 + 1.0805i
-0.8790 - 1.0805i

1.4245

Finding the Polynomial from ItSROOES ...........cccoevevvveeieienannn os3ad) a3 gaald) Sae ala)
p=poly(soln)

p:

1 -2 3 0 4 -12

2°-22+322+4z-12

Adding POIYNOMI@IS ...t 3 gaad) Ciladatia pan

Toadd z° —147% + 26z2— 24 to 10z*> +3z-2
71=[1,-14,26,-24],72=[0,10,3,-2]

z1=
1 -14 26 -24
22 =
0 10 3 -2
>>71+72
ans=
1 -4 29 -26
Multiplying Polynomials............cccoeeveviiiieiceieeeeeeeeeeeeeeeee e, gl Cladia Gl
z3=conv(z1,z2)
z3=

0 10 -137 216 -134 -124 48
10z° -1372" + 2167° —1342° 124z + 48

. - —i [Ear] To remove this message, purchase the
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Dividing POIYNOMIAIS .........coooveeveeeeeeeeeeeeeeee e, gaal) Clasia daud
10z° —137z* + 2167° —134z° — 124z + 48

102> +3z-2

z3=[10,-137,216,-134,48],z2=[10,3,-2]
z3 =
10 -137 216 -134 48

72 =
10 3 -2

[g,r]=deconv(z3,z2)
q =
1.0000 -14.0000 26.0000

r=

0 0.0000 0 -240.0000

100.0000

Polynomial DEFVALIVES ..........c.cueeveeieeeeeeeeeeeeeeeeeeeeee e gl Bagae G

di (z4 +272° +127% +11z + 1): 47° +62° + 24z +11
z

z1=[1, 2,12, 11, 1]
z1=
1 2 12 11 1

polyder(z1)
ans=
4 6 24 11

POlynomial EVAIUGLION..............oveeeeeeereeeeeeeeeeeeseeereseeeeeeeessenens Giglaall gUaill A Adal) asd Sy

z=[1,3,-2,1];
z0=linspace(-4,3,100);
value=polyval(z,z0);
plot(zO,vaue);

title('Plot of z\3+322-2z+1")
xlabel('Z')

=l

U+

a0+

Flot of 2243220 2+41

—AS0OLIbD
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Partial Fractions 4sijall gl

2
Z+1_ 2 1,

227 72-1 z

z1=[1,0,1];
z2=[1,-1,0];

[r,p,k]=residue(z1,z2)
r=

2

-1

Create Polynomial Toolsin MATLAB ........ccccooeveveveeeeeeeeeee, 3alall 3gaal) By Bl
Polytool

. = —i {Por] To remove this message, purchase the
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Numerical AnalysisSWith MATLAB .....ooovoiieeeeceeeeeeeeeeeee e @) Jadasl)
Curve Fitting: Least SQUareS.............ooveeveeennen... (s Aal) Slay sall) aladinly clyiaial) diUae
x=linspace(0,2,15);
y=humps(x);
order_2=polyfit(x,y,2);
x_2=linspace(0,2,100); £0
y_2=polyval(order_2,x_2);
order_6=polyfit(x,y,6); B~
X_6=Xx_2; ol , N
y_6=polyval(order_6,x_6); LA
plot(x,y,T0',x_2,y_2,'b:'x_6,y_6,m"; Al ° e,
R
Curve Fitting Tools h
Gliaial) Aalaal 5 jalad) 514Y) Yo%z o1 o5 o8 1 1z 12 1& 10
cftool
100 T T
|
Interpolation .........c.cccocveuee.. Jlasia) o | \
Linear Interpolation ......hal Jusiad R
Linear_x=linspace(0,2,100); / |
Linear_fit=interpl(x,y,Linear_x,linear"); o Y
plot(x,y,'or',Linear_x,Linear_fit,'b’) o N
Spline Interpolation (Cubic Spline) 0 Fo, S
(ahall) Juasin)
Spline_x=|inspace(0,2,100); Y00z s 08 08 1 12 1z 16 13 =
Spline_fit=interpl(x,y,Spline_x,'spline);
plot(x,y,'or',Spline_x,Spline_fit,'b") 0
80 - Il'lf |
Numerical Integration ......s3d) Jalsil) !f 1
B0 - | |
Trapezoidal .................... <l aiall olpdid ) / \
X = 0:pi/100:pi; | 3
y= S| n(X); - ? "-\ AT
z = trapz(x,y) | o_a’ N
Z= Di: ;. = T e ]
1.9998 '
-!UD u] 04 0.6 18 1 1 1.4 1.6 18
Quadrature.........ceeveeveeueennene. Lalaiial)
F =inline("'1./(x."3-2*x-5)");
Q = quad(F,0,2)
-0.4605
= SOoLID #Fﬂl'?? To remove this message, purchase the
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Probability TOOISIN MATLAB ... alaay)
DISHO0! ..o Adlaiay) cilay 3 5ill 3 5akad) 314Y)
FANCEOON .. veeeeeeeeeeeeeeeeee e 43 gadial) cilay 3 g1 3 A1) 1Y)
Adding NEW FUNCHONS ..o B JIgd iy ptg Al
Thegeneral form of afunction file...........c.ccoevvvevvevecceeeene, A iy o5 Cilal dalad) dapall

Function [output variables] =function_name(input variables)
[My output variables|= function_name(input variables)

function f=bell(x,a)
f=exp(-.5*a* (x"2))/sgrt(2* pi);

bell(1,2)
ans =
0.1468

N Bageusl) Jaanil) g i il gheaall g Jalati A1) 028 Jrad Sl

function f=mbell(x,a)
f=exp(-.5*a* (x."2))/sgrt(2* pi);
% To deal with an array instead of amatrix (change x"2 to x."2)
mbell([1 34 5,8]*1e-2,12)
ans=
0.3987 0.3968 0.3951 0.3930 0.3839

Saving and RetrieVing Datal.........c.oveveeeeeeeeeeeeeeeeeeeeeeeseeenn. e la sinl g cila B il Jada
x=[1112 135 9 8 7];

save('abc.mat','x’);

load('abc’)

f@? To remove this message, purchase the
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2-D Graphics ....ccccoeeveueeun.. a4l e g
Using plot command...................... e ) ) aladin)

x=linspace(0,2* pi,30);

6.28 = o455 5 0 = 125 315 30) L 48 sime il (3l V)
y=sin(x);

plot(x,y);

TWO CUIVES.......ooveereeeeereeranen, b Ciada g
Z=cos(X);
plot(x,y,X,2);
Another method.............ccoovcevvveeeenen. s Al @k

Ol (58 shiaall (e Baaal) 48 shiadll (e 48 fhian (5SS
w=[y;z];
plot(x,w);
plot(w,x); ‘

s e aasiis AV e Laaaal Guisiall uadl

plot(x,y,'g:"X,z,'r--",X,y,'bo’,x,z,'c+);

Adding grid, labels and text to the graph

pull o gy cpglis 5 ASud A8l
x=linspace(0,2* pi,60);
y=sin(x);
Z=cos(X);
plot(x,y,X,z);
grid;
title('SINe WaVe); .....oovveeeeeeeieeeecen. ) O 5
xlabel ('Independent variable t [g]'); ied! ) sadl o)) sic
ylabel (‘dependent variable v [V]'); waball saall ) sie

text(2.5,0.7,'SiN(X)"); weovverrreennen. ) (e i ALY
I nteractive commands...................... Aol el 5Y)
gtext('cos(X)');....5 il saaai (2 KA i il pa sl
QiNPUL, ..o eV (Ao Lo iy Flaa) alag
AXiS Properties.......cccceevevevevenennee. s3aall pailad
XIS Off ;... Dslaall laay
grid Off; e Aa) plaay
axisij;

axis('square);

axis('equal’);

axis('xy','normal");

axis([pi 2*pi -1.5 1.9]);

Polar Plot..........cocooveveeieeeeeeeeeeeeeen bl ana )
x=linspace(-pi,pi);y=sinc(x);

polar(x,y);

title('sinc(x)");

28
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Stem plot......ooveee. e Baeef A o ol
g=randn(1,20);................ Lildie G any el 13
stem(g);
Compass plot........ccceveverreeuerernne. ALY an )
Z = eig(randn(20,20)); E
compass(Z) ' 1

|

x=linspace(0,2* pi,50); o5
yl=sin(x); t]
y2=sinc(x); ol
plotyy(x,y1,x,y2,'plot’,'stem’) .

Using plotyy Command......Cse s Cnogaas o) J‘ I, ‘ l e ‘

Ar€aPIOL.......coeeveiveveerrieirieieinianns bl au
Y=[ 1,5342341,32522143] )
area(Y) o

pie plot and creating two figures _
év-u)ﬂu..,\m slediul g g.ﬁl.kﬁ\ kgm\ { n

x=linspace(0,2* pi,20); [ =+

y1=sin(x).* exp(x);

y2=cos(x); Wiy

figure(1) e __

pie3(x,y1) i

figure(2)

stem(x,y2) [ —— —

FDIOE e JIs) an )y al
fplot(‘exp(-x)',[-2 2 0 10] );grid on # "

Subplots.......cc.......... A QU ) Jsddl 6 g 500
x=linspace(-20,20);

y=sin(x);
Z:COS(X); | . : . . ™ ) ,-"
a=2*sin(x).* cos(X); )
b=sin(x)./(cos(x)+eps); »

subplot(2,2,1);
plot(x,y);
subplot(2,2,2);
plot(x,z);
subplot(2,2,3);
plot(x,a);
subplot(2,2,4);
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3-D Graphics......cccoeveevenennn Ala) AENE Cilpa g )

Using plot3 Command.........c=SE aw i sal aladsia)

t = 0:pi/50:10* pi;

plot3(sin(t),cos(t),t)

grid on

axis square

Mesh plot and Contour PIOL.............ccovveeiieieeciieeieeeeeee e
[X,y]=meshgrid(-pi:0.1:pi); ........ Cpang (8 48 gliaa jaa
z=sin(x).*sinc(y);

mesh(2);

figure(2) ;
meshc(z) ;

)
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SUITACE PIOL. ..., zshed) any
x=-75:05:75

y=X;
[X,Y]=meshgrid(x,y);
R=sgrt(X.A2+Y .A2)+eps;
Z=sin(R)./R;
mesh(X,Y,2);
surf(X,Y,2);

shading interp;
%colormap([0.6 0.6 0.6]);
colormap(copper);

Adding Title labels and text to the graph
gl a gead Al g ) glanall Gasaly JSAN iy ) g3 AL

x=linspace(-pi,pi);

y=X;

[X,Y]=meshgrid(x,y);

%A=sinc(X);

%B=sinc(Y); A

%mesh(X); o

%mesh(Y);

%Z=cos(X).*exp(-Y);

Z=sinc(X).*sinc(Y);

mesh(X,Y,Z2);

title('Sinc Function in 3-D")

xlabel ("X axis);

ylabel (Y axis);

zlabel('Z axis);

Motion, view point and camera position............ (Aua) 291 ) ppalsll) adga g il 491 59 AS )

[x,y]=meshgrid(-1:0.05:1);

r=sgrt(x.2+y."2)+eps;

z=sin(pi*r)./(1+r);

%r=2* cos(x).*sin(y);

%z=sinc(r);

mesh(z)

Coordinate System Conversion
Al Alaa) ¢ Jagailh
[THETA,PHI,R] = cart2sph(X,Y,2)

[THETA,RHO,Z] = cart2pol(X,Y,Z)
[THETA,RHO] = cart2pol (X,Y)

[X,Y] = pol2cart(THETA,RHO)
[X,Y,Z] = pol2cart(THETA,RHO,2)
[X,Y,Z] = sph2cart(THETA,PHI,R)
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Control Systems AnalysisUSING MATLAB ....covoveeeeeeeeen 8 shasuad) g aSail) alad Jalas
Building Transfer FUNCHION  ......o.c.oouoviceceece e JUE) Al el

num=[11];
den=[12 3];
sysl=tf(num,den);

OhEr MENOOS eeveveveverererereeeeesesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssnss s Al @b

h=tf([1 0],[1 2 10])
s=tf('s)
H=g/(s"2+2*s+10)

BIOCKS QIagram...........coovieiieeeeececeeeeeeeeeeeee e (sl Jakadial)
UNILY FEEADACK. ... S (9 Apeual) Ayl
G=tf([2 1],[1 O]);

sysl=feedback(G,1,1); .....(-1)<ilS sl qusall g A ga dpaSal) Al 3 ,LE) O Arg A (1) a2

SEFTES CONMECLION ..., o sial) Jag )
sysl=tf([2 1],[1 2])

sys2=tf([-3 1] ,[4 -5 1])

sl=sysl*sys2

Another equivalent Method (SEFieS) ........veveeereeeeeeereeeeeeeeesrnens A gial) 8t ¢ A ARy

sys=series(sysl,sys2)
sys3=tf([-2 1],[1 0 3])

Parallel CONNECHION ....oveeeeeeeeeeeeeeeeeeeee ettt eeee e e e e eneeens 5 giall Jag 1)
T1=Parallel(sysl,sys2)
T2=Parallel(T1,sys3)

Example

disp(‘Title of Program’)
s=tf('s);
sysl=(s"2+2)/(4* $2-3)
G=9(1+s"2)

H=G*sysl

FIL=H+G

Discrete transfer FUNCHON. ..........c..ovivviveeeeeeeeeeeeeeeeee e dakaiiial) Jy gadll A2l
Nums={1[10];[-12] 3}

Ts=0.2

H= tf(Nums,[1 0.3],Ts)

size(H)
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State Variables (State SPace )..........c.cevveeeeeeeeereeeeeeeee. (Al plzd ) Dad) ) pcia
A=[-2-1;1-2];

B=[11;2-1];

C=[10];

D=[0 1];

sys2=ss(A,B,C,D)

sys3=tf(sys2);

size(sys2);

Size(sys3);

o=tf([1,2],[-2,3,4]);

sg=ss(g);

size(g);

g=tf([1 1],[1 2 3],0.1);

h=tf([1 1],[1 2 3],0.1, Variable,'z>-1);

ZEOPOICQAIN........ooveeeeeeeeeeeeeeeeeeee e uasl] g caball g jdaal) (il
sys=zpk(2,-3,4);

Convert from Continuous to Discrete ..........occoeveeee.... ahaiial) ) paiesal) (Glail) Cpa gy gail)
H=tf([1-1],[1 4 5], inputdelay’,0.75);

hd=c2d(H,0.05,'foh’);

step(H,"r',hd,--");

Convert from Discrete to Continuous ...........ccceveeee.... JAlal) ) adaiial) gUaill cra Jygadd
Ts=0.1;

H=zpk(-0.2,-0.5,1, T9)*tf(1,[1 1 0.4],TS)

Hc=d2c(H)

HD=c2d(Hc, Ts)

step(H,-r',Hc,-'\HD,'g:");

Example (step, impulse, root locus, and bode plot)
4300 1) Al g o dal) Jaa g dudaa gl g 5 ghadl) dglaiea) o ALl

k=input('Enter the Gain k:")

G=tf([k],[122])

H=tf([5].[1 5])

sys=Feedback(G,H,-1)

subplot(2,2,1)

step(sys)

subplot(2,2,2)

impulse(sys);

subplot(2,2,3)

rlocus(sys)

subplot(2,2,4)

bode(sys)
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Control Systems Analysis Tool in MATLAB .........ccccccoueeee.... 8 shasaad) g aSadl) alad Julasi 314
sisotool
) SO Desipn for Sitemayitem -
I e xosfimE X N A
Cuarent O 4 I i
MumC [
; Roat Lacus Edioe (€} Gpen-L oap Bade Edéor (T
: o n_gﬁmx = ‘
4} \\ / T 15 B %
g i Freq 0 rmieec \‘\. ‘
04 - o e
} % ot [
= 4 % A |
/,/ \\\ 0P \ !
. PARSERERNE [T T
45 40 : u' 5 10 i Pt
twal Aae Franuency (radize)
1!mpo1|ed madel data Right-chck on the plots for design options: ¥ FieatTime Lpdate

EEE

e orr ABE B

b LTI Niewresr Fior SIS0 0

FOUFEN TraNfOrM ......ooooveiceceeeeeeee e st U gaa
f=sym('t"2+t+3")

F=fourier(f)

SF=simple(F)

symvar('t"2+x"2+s)

s=sym(‘cos(t)’)

F=fourier(s)

SS=simple(F)

Laplace TrANFOIM ...t Y A gaa
symst

y=laplace(t"2+sin(t))

ilaplace(y)

ifourier(F)

f=sym('1);

laplace(f)

s=sym('Heaviside(t)")

laplace(s)

Z TEANFOMIM oot (Z)Hdse

symsn, f=n"4, ztrans(f)
f=n"4

ans =
7% (2"3+11* 2" 2+11* 2+1)/(z-1)"5

= - (For] To remove this message, purchase the
This document was created using E EE?NH!ERTER PDE D product at www.SolldPDF.com




35

SYMBDOLIC EXDIESSIONS - ee s 43300 fmall g el
EXPression Manipulation..............c.ooveeeeeeeeeeeeeeeeeeceeeeeeeeeeee e duall pa Jaladl)
clc

clear

symsxyzabr
(x+4)* (x-4)* (x-6)*x"2

.......................................................................................................... Ledaseusi g J) gl aa Jalatl
expand((x+4)* (x-4)* (x-6)* x"2)

pretty((x+4)/(x-4)* (x-6)* x"2)

simple((x+4)* (x-4)* (x-6)*x"2)

f=simple((x+2)/(x-4)* sin(x)"2-tan(x))

pretty(f)

Symbolic-to-numeric polynomial conversion
................................................................................................ Sall g Abghiaa ) gl Jygad
y=[234-2]

f=poly2sym(y)

pretty(f)

g=sym2pol y(f)

Simple mathematical operations of function......................... I 9all asad) dpdaly ) ilpleal)
............................................................................................................................... Ol pan
symadd('sgrt(x)+cos(x)','1+2* cos(x)-sin(pi/6)")
.............................................................................................................................. Gailla ok
symsub('sgrt(x)+cos(x)',' 1+2* cos(x)-sin(pi/6)")
............................................................................................................................. il daid
symdiv('sgrt(x)+cos(x)’,'1+2* cos(x)-sin(pi/6)")
............................................................................................................................. Gl Qi

symmul ('sgrt(x)+cos(x)’,'1+2* cos(x)-sin(pi/6)")

Summation, Limits, Differentiation and I ntegration of functions

Jlgall Jalsill 5 Jualdil) g il il g £ ganall sl
SUMMIBLION. ...ttt ettt ettt e ee et eae et s eae e et eseeeenenns £ gaaall
symsxyk
symsum(k”2,0,10)
symsum(x”*k/sym('k!"), k, 0,inf)
z=symsum((x+2)*y,'y"',3,10),z=simple(z)

SUDSHULTION. ..t ee e ALl addy Jaalaal) ad o Gy gail
subs(z,a,3)

subs(z,{ax},[3,2])

LIS, ettt senas g
[EMTE(SIN(X)/X) vttt Al A J95 (i 2aad G 9

83 gaaall il

i |m |t(sm(x)/x p|/6) .........................................................................................
limit(1/x,x,0,'1eft")
limit(1/x,x,0,'right")
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DIffErentiation .........cocveieiiiieeeeeee et Jualdil)
diff(sin(x"2))

.................................................................................................................. Sia Gudead) Jucaldat)
diff(t"6,6)

...................................................................... Jida (e SS) e g giad AN paial duilly Jualdnl)
diff(x*y"2,'y',2)

0 11=o | =11 o OO Jualsil)
int(-2*x/(1+x"2))

int(-2*x/(1+x"2)"2)

int(x/(1+z"2),2)

pretty(int(x/(1+z"2),x))
........................................................................................................................... daaall Jalsil)
pretty(int(x/(1+z"2),z,1,3))
........................................................................................................................... (A Jalsal)
symsxyzthab

int(int(y*x”2,x,0,pi),y,0,2* pi)
........................................................................................................................... N Jalsily

int(int(int(y*x"2,x,0,pi),y,0,2* pi),z,0,pi)

3l pasalil) Adle aladiuly dld g < piiall iy pil 5 AT 48,

int(k+2*kA2)

2-D EASY GraDNiCS ..o Sepal) da) A ans )
........................................................................... LGl o)y g dlaia ciliiaie i e 193 auy
symsxy t

ezplot(2* x+sin(x),[0,5* pi]);
ezpolar('sin(t)+exp(t)")
ezpolar(‘sin(t)',[0,.9* pi])
ezmesh('x* exp(-x"2-y"2)")
colormap([1,0.5,0.7])
ezplot(2* x+sin(x));
fplot(yx',[-pi,pi]);

3-D EASY GraDNICS. . veoeeeeeeeeeeeeeeeeeeeeeesee e eeeseese e eesesese e eeeeeees TSNS, (g L PV
ezmesh('x* exp(-x"2-y*2)");
........................................................................................................ Ol (B asasll Al saY)
ezmesh('x* exp(-x"2-y"2)");colormap([.11,.10,.5])

Create Function Calculator ......................... JIsl cliles (B daadival) Lpalal) ATV sle diud

funtool
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Solving SImultaneous EQUALtioNS ...........ccocveeveeiieieeiiecieeeeeeee e AV el Ja
symsxabc

pretty(solve('a* x"2+b* x+c"))

[x,y]=solve('x+y=1','x-11*y=5")

Solving Differential EQUations ................coeveveveeueeeeeeeeeeeesseseesennes Alaalitl) eyalaall da
symsxyfa

y=dsolve('Dy=a*y")

f=dsolve('Df=f+sin(t)")

y=dsolve('Dy=a"y','y(0)=b')

[x,y]=dsolve('Dy-x=exp(t)', Dx+y=exp(-t)",'y(0)=0',x(0)=0)
y=dsolve('D2y=-a*2*y','y(0)=1",'Dy(pi/a)=0")

Ypalall Jall 5 (alal) Jall

y=(dsolve('D2y+6* Dy+13*y=10*sin(5*t)",'y(0)=0",'Dy(0)=0',1"))
pretty(simple(dsolve('D2y+6* Dy+13* y=10*sin(5*t)",'y(0)=0','Dy(0)=0','t")))
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Ao ) g g1 g 51

Sdana all A8, jhS dpa gau 1) g sl ¢ sall) e La

i start

) MATLAB

) IGUT_ Example

Puzh Bution ‘
54533
> Executes on slader movement. ‘
174 function sliderl Callback({htbject, eventdat
175 % hobject handle to slidsrl (=ee GUBO)
176 % eventdats reserved — to be defined inm plek(y.2]
plotdlxy.z)
177] 3 handles structure with handles and use
178
179 % Himts: get[hObjece,'Valus') returns posit L] o _.J ;|
180 % get (hobject, 'Min') ‘ahd get [hdkject
181
182 ” -
183 ~| setihandles.edit?, 'String', numZstr (geH %A\W‘)S‘ qAL’S‘
184|= sct (handles.textl, “SErdng ", (Get (handia oo Eati iy layak ook Help e
. - o
185 D@ $8e o i Do » psasall) ol
188|=| listbox1=findobj(gebf, 'Tag', ‘listhoxl ' m i [ |
187|=| order=iget{listboxl, 'valus'}}:
188 =20 Fush Bufon |
189|-| velue=get (htbject, 'Value'); ® |4
190/~ | x=linspace (0, Valus) ;y=san (x) ; z=exp (x) o (S5
19 |
192|=| xp=valus;yp=sin(xp) ; zp=expixpl; il =
193 j
184|=| af order==1
= NSy i '
12: plot{x,y,xp,yp, 'or', 'linewidth', 4} bt |
pletly,z)
< — — PR3 2 ™
GUI_Bxample f sider! .. L = il L T T -

oy GUT- Micrasoft Weed

D@l iamo- &Ml 8l B |PE RS >
71|=| warargout{l} = handles.output; sin(2"pi*f1 'H+sin(2" pi*f2't)
T2 | | |
;i % &\ \ A

__________________________________________ efr | fi ney axes IT
78 function varargout = plot button Callback(h, - H““"-rf.que Lags 1 |
76 | & hibjec:  handle to bron (see coRd b
77 % eventdata reserved - to lefined in a f Elij= o 2
7a % handles atructure with handles and user] i 120
79
&0 % @sb usmer input from GUI . Frequency | | | | "
81=| f1 = strZdouble(get(handles.fl_input, 'Steing (aharting end)
82|~| f2 = strldouble(get(handles.f2_input, 'String r“-‘—‘-‘“‘*‘*“uunm;a_zs
83|=| t = eval{get(handles.t input,'String'|}; I
= J Signal Analysis
a5 % talculate data o 5 =
BB~ x = sin(2*pi*fl*t) + sin(Z*pi*fi*t); sln(2 pl’ﬁﬂ)"'sm[?pl ’2’1]
87— v = ffti(x,512}; =
88|-| m = y.*conj(y)/51Z; i fl
B3|-| £ = 1000*{0:256) /512;; oxil.. I S T D ]
90 H : '
91 % Creats frequency plot : :
92\=| axes(handles.frequency axes) i1 TR ) ) 2
93-| plot(f,m{1:257)) : 1]
94(=| =et(handles.frequency axes, "EMinorTick GD 100 200 300 400 500
957 | grid on Frequency v
S5 [etartinc:end)
97 i) 0.001:0.25
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Graphical User Interface(GUI):
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File> GUI> Blank GUI (Default)

<} MATLAR

Create New GUI

Open Existing GUI

Previaw
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|4 Modal Question Dislog

[[] 8ave on startup as [N

BLANK
<} GUIDE
GUIDE is initializing, please wait ...
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s Tag slandl Zaalall (e pu )l lgal ol Jlaniad die e oli¥) Giay A ailadll aal (e ¢
A pall dgal sl edgd SR mdlipall Jala e ST 3 5L aasis

S a3l aye palliad 238 5 ¢ Tag: NOZ dsalall sl i€l J¥) 0 patll o e pailaad il
Tag: Resultfualall alal (s g il 5 jaill aye ) Jil s ey ¢ Tag: NO2 Laalal) sl sl
Ll 5 3 G Jil ) sl Sum button U 4 5,1 Auals s g senal) 55 ) oY1 Jil
. Diff_button ) s ity 55,ll i) 53 Cia e Githins 4aile

- GUI_Eist_Example. fig - G
@""" T AT Es Propesty Inspector q“‘ﬁ
= Sl ulcontiol (NOT 0
. Didld| & B E‘ B 9= 03 ListhoxTop 0o
; I — - Max 10
I[Eln B 00
f[g = 5 Position [10.4 20,692 30.2 3.923]
= =2 SelectionHighlight [*]on
(B - _ dafawd . i+ SliderStep 10.010,1)
=] = 0 String 0
|| Ellf= Style [=) et
. potl
| o Tooltipsting
gl -UiContexteny (=] =Mane=
0 j Units u characters
UsarData i3]
Value [El)fo0)
"‘.v i @L <
: g5l
: S

G o ile s pilie Al pelan MW el S ssapdl MATLAB &bl 0S8 Susdl 530 o Ll

AU ) ghaally LS 4l Hlhaul) an Cinaiu 2 i WS gl Jaidy Sy equalipall 345

AL eyl aal Sl emali ) 0585 3280 Al jeliiu axic Save As yialy File ayedl 55 ) Jawl

e R\ I KPS R DV SR ' [ 8 11 PR RPCAP S [ B C1 B T YR PR SR PR

(GUI_First_Example) o< s

Jl s de gana Lo Aasia 48 Jlall 4 A jpediin caali il Jel 8 aga gl £ iya JS3 o jayll il

oda Gua M Jlall G yisall JEi « Sum_Button Callback i) baie il 53 g sall elosiy)

Al Hhau¥) i)y ~laal ) ol o)l — Aladdl e Sl aa L ) JE LA
x1=str2double(get(handles.NO1,'String"));

x2=str2double(get(handles.NO2,'String'));

y=x1+x2;
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set(handles.Result,'string',num2str(y));

48 g ad) J paill 18 Jgag &5 NOT— 4] LA )ﬂ)ﬂ!@)‘ﬁ‘f‘ﬁs‘ﬂuﬂ‘uﬂﬁuﬂJﬁ\ Tl
XL Al e 4534 diiclia.

48 9 a8 J paill 18 Jgag o5 NOZ— 4] il ﬁ)ﬂ!@)‘qj‘f‘fﬁ‘ﬂuﬂ\u&%;}ﬁ” il
- X2 ) e A 433305 dicliae

LY Al e il 3805 opaall gany GIEN el

- Result — 4l S 5 5aill g je (Jammy o cgai Iy pitiall 2ad Jsag @l )l bl

Tag o< dpala s 33k oo S5 IS 55l o LaaY

B C:AMAT LABBpShworkAGLUI_First_ExampleMGUI_First_Example.m

File Edit “iew Test Debug Breakpointz ‘web ‘window Help

0 = S #Ff | 88 13 Stach:|
67 % warargout cell array for[GUI_First Example TARARGOUT] ; £
BE % hibject handle to £iguDiff_button_Callback

69 % ewentdata reserwved - to JGUI_First Example_OpeningFcnfion of MATLAR

70 % handles structure with|GUI_First Example_OutputFen | GUIDATA)

71 MNO1_Callback

72 % Get default command line (NO1_CreateFcon Ee

73|~ | warargout{l} = handles.outpiN0O2_Callback

T4 MOZ_CreateFon

75 Result_Callback

TG % --- Executes on button priResult_CreateFcn

77 function 3um_button_Callbac)E iG] 3 )

78 % hobject handle to Sum button (see GCEO)

78 % ewventdata reserved - to be defined in a future wersion of MATLAR

80 % handles structure with handles and uzer data (Zee GUIDATA)

a1

82|~ | wml=srtrZdouble|get(handles.NOl,'3tring')):

83|-| =2=str2double{get(handles.NOZ,'3tring'));

24| - y=H14x2;

85— set(handles.Result, 'string' ,nunZstriy));

a6

ar % —--- Executes during object creation, after setting all properties.

aa function NOL_CreateFen{hObject, eventdata, handles)

849 % hilbject handle to MOl (zee GCEO)

40 % eventdata reserwved - to be defined in a future wersion of MATLALE

91 % handles eupty - handles not created until after all CreateFons called

92

93 % Hint: edit controls usually hawe a white background on Windowrs. -

GUI_First_ExamplefG.. | Lh 73 Col 31
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L Ao e 4l Jlall 8 el jelbiin il el 8 ogm gl £ Gija JO0 o )l Jaaal 48l iy

Jall & sl Jiis « Diff_Button_Callback yial baic «aalijll & 325 gall eleainll) J) g0 4o gene

Aol o3e Gua

A ) (Sl ~Laual g sl o) pund — ALdal) ye Slud) an Lo )
x1=str2double(get(handles.NO1,'String"));

x2=str2double(get(handles.NO2,'String'));
y=x1-x2;

set(handles.Result,'string',num2str(y));

8 a8, gl 13 Jean o NOI— all HLial yyaill aoye 4 oSl st B i
X Al pRie A 463ag 4 dAdeliag

i 5388 A el 13 Jen o8 NOZ— 4l DLl 5upadll o je J o giSell aill palitig Ja¥ sl
c X2 danl pkie 4533, cdicline

LY el e (B il 03305 Jg¥) 2aad) e (GBI sl £l GIED el

- Result — adll JLiall juadll aje (8 dmiay o cpai Iy ardall Zad Jong a5l Sl

8] CAMATLAB bpSiworkyGUI_First ExamplesGUI_First Example.m

File Edit ‘“iew Test Debug Breakpontz ‘Web ‘Window Help

D= S #Hf | 8R B4 | stasc[pae V]
153 function Resulr_Callback (hOJGLUI_First Example &3
154 % hibject handle to ResuJaljlllqioelyieE=] 114
155 % eventdata reserved - to |GUI_First Example_OpeningFonfion of MATLAR
156 % handles structure with|GUI_Firgt_Example_OutputFon GUIDATA)
187 NO1_Callhack
158 % Hints: get(hObject, 'ScrindMWO1_CreateFn 1t as text
158 % strZdouble (get(hib]MOZ_Callback tents of Result az a double
160 MO2_CreateFen
161 Result_Callback
162 % --- Executes on button priResult CreateFcn
163 function Diff button CallbalSum_button_Callback Lez)
164 % hibject handle to Diff button (see GCEO)
164 % eventdata reserwved - to be defined in a future wersion of MATLAE
166 % handles atructure with handlez and user data (see GUIDATA)
167
168 — xl=str2double({get{handles.N0l, '3tring')):
169 — x2=stradouble({get(handles.N0Z, '3tring'))
170 = | y=xl-x2:
171 — set({handles.Result, 'string' ,nundstriy));
172
173
v

GUI_First_Example/R.. Ln150 Col1
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Subroutinesin MATLAB by functions:....c.cooeeeeennn.igs ) gl gl el (3 J)gall aladicd

U_S )Lua J5|| .Jp)ﬂ\ c.nlu_).ﬂll f;u] oaxy J:Li tll_).h 280 sha O;.Tu} ;fUI]Ction ‘u.ls.; \;s:_)sﬂ C—‘b‘)—‘ll I:..Lu
i ¢ il el s e ) el pal) o Aol il Gy paty T o) a2 ) el ) 13
e a Sl aa el il eleud 4uiay global yeY) Gayh e cleladl 5 @l yuaial 538 iy yai
aie o il mal iyl 1aa 8 L3S d A el ) (e Ao sene 5l el S A S o 5l s )
e il ale il
iyl C__v-n")—_i uly'l »5“ Lone Luatd y el i MATLAB k_,,ﬁé.gc-)&ll C__m'l)_;]'l alasil d_h: JuaS
:\__;i‘.:d‘-s

by g el puaiall Gand A8l a8 axiu 4BIA e (Inifidlization) galeindl o 8 maiy @

(A @l e add Jlaa) iyl
el il & allall e Jsudl g8 (Calculations) @bl o 8 mdiy o
2l ase 4y 5k L aaaia A o A S e i wdi ) 12 (Report) il gadiyy o

% Main Programme
globa K xi yi hfY xii Y_Euler R
Initialization

Calculations
Report

H(oaleia) mali ) JsY) o Sl e il
function Initialization

clear
clc

globa K xiyi hfY xii Y_Euler R
xi=input(‘Initial value of x hint x=0:");;

yi=input('Initial value of y hint y=1: ");
h=0.1;

. = — {Por] To remove this message, purchase the
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Heblwad) mall z) (AU o A mali )
function Calculations

globa K xi yi hfY xii Y_Euler R
for K=1:51

£=0.5*yi; % dy/dx=.5y

Y _Euler=yi+h*f:

Xii=xi+h¢

Y _true=exp(xii/2 *(

R(K,[1:6])=[K-1,xi,yi,f,Y_Euler,Y _true]; % Matrix of Results
%  New Vaues:

X1=Xilt

yi=Y_Eulert
end

:(jﬂ\ &Au‘)&) Y u-ﬁ-_)ﬂll @U_ﬁﬂ
function Report

globa K xiyi hfY xii Y_Euler R

format short

disp('Euler Method Resullts: *)

disp(" )

disp(' K Xi yi  f(xiyi) y(i+1DEul. True(i+l) ")
GSP(|  —mmeemmee e )
disp(R)

plot(R(:,2),R(:,5:6))

grid on

. = —i {Por] To remove this message, purchase the
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Euler Method Results:

1.0000
2.0000
3.0000
4.0000
5.0000
6.0000
7.0000
8.0000
9.0000
10.0000
11.0000
12.0000
13.0000
14.0000
15.0000
16.0000
17.0000
18.0000
19.0000
20.0000
21.0000
22.0000
23.0000
24.0000
25.0000
26.0000
27.0000

0.1000
0.2000
0.3000
0.4000
0.5000
0.6000
0.7000
0.8000
0.9000
1.0000
1.1000
1.2000
1.3000
1.4000
1.5000
1.6000
1.7000
1.8000
1.9000
2.0000
2.1000
2.2000
2.3000
2.4000
2.5000
2.6000
2.7000

f(xiyi) y(i+1D)Eul. True(i+1)
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28.0000 2.8000 3.9201 19601 4.1161 4.2631
29.0000 2.9000 4.1161 2.0581 4.3219 4.4817
30.0000 3.0000 4.3219 2.1610 4.5380 4.7115
31.0000 3.1000 4.5380 2.2690 4.7649 4.9530
32.0000 3.2000 4.7649 2.3825 5.0032 5.2070
33.0000 3.3000 5.0032 2.5016 5.2533 5.4739
34.0000 3.4000 5.2533 2.6267 5.5160 5.7546
35.0000 3.5000 5.5160 2.7580 5.7918 6.0496
36.0000 3.6000 5.7918 2.8959 6.0814 6.3598
37.0000 3.7000 6.0814 3.0407 6.3855 6.6859
38.0000 3.8000 6.3855 3.1927 6.7048 7.0287
39.0000 3.9000 6.7048 3.3524 7.0400 7.3891
40.0000 4.0000 7.0400 3.5200 7.3920 7.7679
41.0000 4.1000 7.3920 3.6960 7.7616 8.1662
42.0000 4.2000 7.7616 3.8808 8.1497 8.5849
43.0000 4.3000 8.1497 4.0748 8.5572 9.0250
44.0000 4.4000 85572 4.2786 8.9850 9.4877
45.0000 4.5000 8.9850 4.4925 9.4343 9.9742
46.0000 4.6000 9.4343 4.7171 9.9060 10.4856
47.0000 4.7000 9.9060 4.9530 10.4013 11.0232
48.0000 4.8000 10.4013 5.2006 10.9213 11.5883
49.0000 4.9000 10.9213 5.4607 11.4674 12.1825
50.0000 5.0000 11.4674 5.7337 12.0408 12.8071
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-} MATLAB
Fie Edi Wew Web Window Help
0= mos K2 OnarﬂDu'edDr\'Z:_C:mTmeurk - [:]
|>> help plot &
PLOT Linear plot.
PLOT (X,Y) plots vector Y versus vector ¥. If X or Y is a matrix,
then the wvector is plotted wersus the rows or columns of the matrix,
whichever line up. If X is a scalar and Y is a vector, length(Y)
disconnected points are plotted.
PLOT(¥) plots the columns of ¥ versus their index.
If ¥ is complex, PLOT(Y) is equivalent to BLOT(real(Y),imag(¥)).
In all other uses of PLOT, the imaginary part is ignored.
Various line types, plot symbols and colors may be obtained with
PLOT(X,Y,8) where 8§ is a character gtring made from one element
from any or all the following 3 columns:
b blue = point - solid
q green o circle = dotted
r red ® x-mark =3 dashdot
& cyan +: plus == dashed
m magenta * atar
¥ yellow S square
k black d diamond
v triangle {(down)
. triangle (up) |

MATLAB Help (search in disk files)............cccoovvvvereennne. 4 A clilall aladialy Basbual)

Fia Edit Wew Go Web ‘Window Help

Help Navigator r = -
& b O & Findinpage: | 6o
Product fiter: (@) a1l () Selacted - = - 1
| Symbolic Math Toolbox symsum v
Contents  boex  Search  Demos  Favorfes — — .
T = Symbolic Math Toolbox [« 3
Searchfor:  =ymaum » Syrnsum
xample: puatiog AND fgures NOT oxgo Symbolic summation
Title Section
T Syntax
Math Toolbox
& v r = symsumis)
4 P o B r = Fymsumis,v)
| 1}
Symbalic Summation Usina the Sym £ o Bl n a5
Function Reference Symbolic Math T £ = symsum(s,v,a,b)
Functions - Alphabetical List Symbolic Math T
Description
=yrawn (=) i the surmmation of the symbolic exprezsion = with respect to ite symbolic vanable k
as determined by £inds=ymfrom 0to k1.
symaum {s,v) 15 the summation of the symbolic expression = with respect to the symbolic vanable
v from o to v-1
symaum (=, a,b) and aymsum (s, v, 8, b) are the definite summations of the symbaolic expression
from w=a lo v=h
Examples
The commands
ayms k n ox
symau (k" 2)
return
| 1/3*k*3-1/2*K 2+1/ 6%k
< v ¥

4 panes contain the word: symsum

* 23 Help - M
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MATLAB Help.

Demonstration Programs Included with MATLAB.

The MathWorks Web Site: http://www.mathworks.com/

MATLAB Central: http://www.mathworks.com/matlabcentral_redirect
MATLAB Tutorials.

Technical Support Knowledge Base: http://www.mathworks.com/support
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Numerical Integration

1- Trapezoidal Rule

f(x)
|
|
Area=/ :
h !
x|=a X=b X
Figure . Trapezoidal rule.

fix)

Figure . Composite trapezoidal rule.

X

The composite trapezoidal rule.
n—1

I=Y " Li=[fla)+2f(x)+2f(x)+-
=1

/
-+2ﬂ%4m+ﬂamé

Example

Suppose we wished to integrate the function trabulated the table

below for f (x):ex over the interval from x=1.8 to x=3.4 using n=8

b 3.4
Am=|[f (x)dx:1 js (e¥)dx

X 1.6 | 1.8 2 22 | 24 | 26 | 2.8 3 32 | 34 | 3.6 | 3.8
f(X) 4.953 6.050 7.389 9.025 11.023 | 13.464 | 16.445 | 20.086 | 24.533 | 29.964 | 36.598 | 44.701
Solution
$---Trapezoidal Rule------—-—-—————--
clc
a=1.8;
b=3.4;
h=0.2;
n=(b-a) /h
£=0;
x=2;
for i=l:n;
%$c=a+(i-1/2) *h;
$f=£f+ (c*2+1) ;
f=(f+exp (x))
x=x+h;
end
Am_approx=h/2* (exp (a) +2*f+exp (b))
syms t

Am exact=int(exp(t),1.8,3.4)
error=Am_exact-Am_approx
E_t=(error/(Am_approx+error))*100




E_a=((Am_approx-Am exact)/Am_approx) *100

2-Simpson’s 1/3 rule

f(x)

Parabola

|

|
|
| ol
—&

h—ei

|
|
X
Xa=D

Figure . Simpson’s 1/3 rule,

Figure. Composite Simpson's 1/3 rule.

The composite Simpson’s 1/3 rule

b /
f fRldx=I=[f(x)+4f(x)+2f06)+4f(xd+ - +2f(x2) + 4 flxn1) + f(xnﬂé

Example

Suppose we wished to integrate the function using Simpson’s 1/3 rule and

Simpson’s 3/8 rule the table below for f ( x): e™ over the interval from x=1.8

to x=3.4 using n=8

b 3.4
Am=|[f (x)a’x:1 js (e¥)dx

1.8

2.2

24

2,6 | 2.8 3 32 | 34 | 3.6 | 3.8

4.953

f(x)

6.050

7.389

9.025

11.023

13.464 | 16.445 | 20.086 | 24.533 | 29.964 | 36.598 | 44.701

Solution

%$---Simpson’s 1/3 rule

clc
a=1.8;
b=3.4;
h=0.2;

n=(b-a) /h

£=0;
m=0;

for x=2: (h+h):3.2;
f=(f+exp(x));

end

for x=2.2: (h+h) :3;
m= (m+exp (x)) ;

end

Am approx=h/3* (exp (a) +4*f£+2*m+exp (b))

syms t

Am exact=int(exp(t),1.8,3.4)
error=Am_exact-Am_approx




E_t=(error/(Am_approx+error))*100
E_a=((Am_approx-Am exact)/Am approx)*100

°

3-Simpson’s 3/8 rule

The composite Simpson’s 3/8 rule

b
fx)dx = I =[f(x)+3 (%) +3f0a)+ 2f (%) + -+ 3 fx—2) + 3 f(x1) + f(xn)l%”

Fm—mmmm - Simpson’s 3/8 rule ---—-—-—-—-—--—--
clc

a=1.8;

b=3.4;

h=0.2;

n=(b-a) /h;

£=0;

m=0;

for x=2:h:2+h;

f=f+exp (x)
end
)
x=x+h;
m=exp (x) ;
G
for x=2.6:h:2.6+h;
f=f+exp (x) ;
end
x=x+h;
m=m+exp (x) ;
x=x+h;
f=f+exp (x) ;
Am_approx=((3*h)/8)*(exp(a)+3*f+2*m+exp(b))
syms t
Am exact=int(exp(t),1.8,3.4)
error=Am_exact-Am_approx
E_t=(error/(Am_approx+error))*100
E_a=((Am_approx-Am exact)/Am_approx) *100



[o)

= —— e m e ——————— Simpson’s 3/8 rule --------------

clc

a=1.8;b=3.4;h=0.2;n=(b-a)/h;£f=0;m=0;

for x=2:h:3.2;
switch x
case {2,2.2}
f=f+exp (x)
case {2.4}
m=exp (x) ;
case {2.6,2.8}
f=f+exp (x) ;
case {3}
m=m+exp (x) ;
otherwise

f=f+exp (x) ;

syms t
Am exact=int(exp(t),1.8,3.4)
pretty (Am_exact)
error=Am exact-Am_approx
pretty (error)
E_t=(error/(Am_approx+error))*100
pretty (E_t)
E a=((Am_approx-Am exact)/Am approx)*100
pretty (E_a)



4-Lagrange Interpolating Polynomial Method

Lagrange’s interpolation method uses the formula

(X-X)(X-X,)...(X-X) (X-Xp)(X-X,)...(X-X _
) f(XD)-I- f[‘{-l)

f(x) =

(X-Xp)(X—Xy)...(X %y )

(Xp—Xg)(Xp—Xp).n (X — Xy 1)

f(x,)

EXAMPLE
Given the data points

X 0 2
V 7 11 28

w

use Lagrange’s method to determine yatx = 1.

Solution
. (Xx—x2)x—=x3) (1-2/0-3) 1
Ty —x)le —xa)  ©0—2)(0-3) 3
2, — (x —x))x—=x3) (1=01-=3) 1
2T Gz —x)xz—x3) (2—-0)(2-3)
o = (x —x)(x—x2)  (1—-—0)(1-2) 1
P Xs—x)x3—x2) (B-01(3-2 3
rd 28
Y= yity + Y22 + yafs = 3+ 11 — 3 = 4

F——————————- Lagrange’s interpolation method ---------

clc

x=1;

$syms x

x1=0;

x2=2;

x3=3;

% ____________________________________________________

y0=7;

yl=11;

y2=28;

10=((x-x2) * (x-x3) )/ ((x1-x2) * (x1-x3))
11=((x-x1) * (x-x3) )/ ((x2-x1) * (x2-x3))
12=((x-x1) * (x-x2) )/ ((x3-x1) * (x3-x2))



Example 2
Construct the polynomial interpolating the data by using

Lagrange polynomials

X 1 1/2 3

F(x) 3 -10 2

10=((x-x%x2) * (x-x3) ) / ((x1-x2) * (x1-x3))
11=((x-x1) * (x-x3) )/ ((x2-x1) * (x2-x3))
12=((x-x%x1) * (x-x2) )/ ((x3-x1) * (x3-x2))

% ____________________________________________________
y=y0*10+yl*11+y2*12;

collect (y)

clc

syms x

p=0;

s=[1 1/2 3];
£f=[3 -10 2];
n=length(s) ;
for i=1l:n;

1=1;

for j=1:n;
if (i~=3);

1=((x-s(3))/(s(i)-s(3))) *1;
end
end
p=1l.*f£(i)+p;
end

p=collect (p)




Example 2
Construct the polynomial interpolating the data by using

Lagrange polynomials

X 1 1/2 3
F(x) 3 -10 2
Solution
F-————mmm - Lagrange's interpolation method--------
clc
x=input (' enter value of x:')
p=0;

s=[1 1/2 3];
£f=[3 -10 2];
n=length (s) ;
for i=l:n;
1=1;
for j=1:n;
if (i~=3);
1=((x-s(3))/(s(i)-s(3))) *1;
end
end
p=1.*f (i) +p;
end
P/
fprintf('\n p(%3.3£f)=%5.4f"',x,p)
syms x
p=0;
for i=l:n;
1=1;
for j=1:n;
if (i~=3);
1=((x-s(3))/(s(i)-s(3)))*1;
end
end
p=l.*£(i)+p;
end
p=collect (p)

p =-283/10 -53/5 *x*2 + 419/10 *x
enter value of x:5
x =5
p(5.000)=-83.8000




Example 3

Find the area by lagrange polynomial using 3 nodes

X 1.8 2.6 3.4

F(x) 6.04964 13.464 29.964

Solution

clc

F0=6.04964;

F1=13.464;

F2=29.964;

% ____________________________________________________
10=((x-x2) * (x-x3) )/ ((x1-x2) * (x1-x3))
AO0=int(10,1.8,3.4)
11=((x-x1) * (x-x3) )/ ((x2-x1) * (x2-x3))
Al=int(11,1.8,3.4)
12=((x-x1) * (x-x2) )/ ((x3-x1) * (x3-x2))
A2=int(12,1.8,3.4)
F=FO0*AO+F1*Al+F2*A2

collect (F)

T T e e T

Fmmmmm———————- Lagrange's interpolation method---
clc
syms x
format long
p=0;
s=[1.8 2.6 3.4];
£f=[6.04964 13.464 29.964];
n=length (s) ;
for i=1:n;
1=1;
for j=1:n;
if (i~=3);
1=((x-s(3))/(s(i)-s(3))) *1;
end
end
A=int(l,s(1),s(n))
p=A*f (i) +p;
end




5-Mid Point Rule

Example

Find the mid point approximation for
b 2

Am={f(x)dx= [(x"2+1)dx
a -1

using n=6

Solution

$---Mid Point Rule---------—-———--

clc

a=-1;

b=2;

n=6;

h=(b-a)/n;

£=0;

for i=1:n;
c=a+(i-1/2) *h;
f=£f+(c*2+1) ;

end

Am=h*f

6- Taylor series

A function f(x) which possesses all derivatives up to order n ata point x = x; can be expanded
in a Taylor series as

. £'(xp) 2
f(x) = f(xg) + P(xp)(x—Xg) + —57 (X —Xg) "+ ... +

f[:n}(XU}

n!

- hi
(x—xp)

If x, = 0, reduces to

! ) f 0) 4
f(x) = f(0)+f‘(0)x+%22t‘+...+ ©




Example

Compute the first three terms of the Taylor series expansion for the function

vy = f(x) = tanx

ata = n/4.
Solution:

The Taylor series expansion about point a is given by

f(x) = f(a)+f‘(a)(x—a)+%(x—a)3+f—g,ﬂ[x—a)3+

and since we are asked to compute the first three terms, we must find the first and second deriva-
fives of f(x) = tanx.

@ tanx = sec x.50 f (x) = secx. To find f'(x) we need to find the first
X

From math tables,

S 2 2 . d
derivative of sec”x, so we let z = sec"x. Then, using o S€CX = seex - tanx, we get

dz

d . 2
= 2secx—secx = Zsecx(secx - tanx) = 2sec X - tanx
dx dx

Next, using the trigonometric identity
sec X = tan X + 1
and by substitution , we get,

dz = "(x) 2{1&112x+ l)tanx

dx

Now, at point a = n/4 we have:

- (o A my .2
al= — = T[7 | -1 = al= | | = :2 ! al= "= =2 =
f(a) f|._4:| tan 7 J 1 f(a) f’,_\ f=1+1 f'(a) f|._4:| (1"+1D)1=4

=15

and by substitution into (6.125),

- (« T) o of _T_T"z
f(x)=1+ 2I|l\x 1) + Hlkx 3 | + ...
We can also obtain a Taylor series expansion with the MATLAB taylor(f,n,a) function where f

is a symbolic expression, n produces the first n terms in the series, and a defines the Taylor
approximation about point a.



The following MATLAB script computes the first 8 terms of the Taylor series
expansion of y = f(x) = tanx about a = n/4.

Fo—mmmm e mm——————— Taylor series --------------
clc

a=pi/4;

sym x

y=tan(x);

z=taylor(y,8,2a);
pretty(z)

Example
Express the function

y = f(t) = e'
in a Maclaurin’s series.

Solution:

A Maclaurin’s series has the form, that is,

' 5 (n)
f(x) = f(0)+f‘r10)X+f‘2;?lx‘+ .+f HEO)XH

For this function, we have f(t) = ¢ and thus £f(0) = 1. Since all derivatives are ¢', then,
f(0) = £'(0) = £"(0) = ... = 1 and therefore,

2 3

_ ot
f(t) = 1+t+E+;+...

MATLAB displays the same result.

G—— e ——— Taylor series —----————-—-———--
clc

syms t

fn=taylor (exp(t));

pretty (£n)




clear

$syms x

$p2=taylor (cos (x) ,7,pi/4)

format long

x=pi/3

true=cos (pi/3)
pl=1/2%24(1/2)-1/2%24 (1/2) * (x-1/4*pi)

et _1=((true-pl)/true)*100
p2=1/2%2~(1/2)-1/2*2~(1/2) * (x-1/4*pi)-1/4*2*~(1/2) * (x-1/4*pi)*2
et 2=((true-p2)/true)*100
p3=1/2%24(1/2)-1/2%24 (1/2) * (x-1/4*pi) -1/4%2* (1/2) * (x-
1/4%pi)~2+1/12%24 (1/2) * (x-1/4%pi)~3

et 3=((true-p3)/true)*100
pd4=1/2%2~(1/2)-1/2*2~(1/2) * (x-1/4*pi)-1/4*2"(1/2) * (x-
1/4*pi)~2+1/12*2~(1/2) *(x-1/4*pi) *3+1/48*2~(1/2) * (x-1/4*pi)~4
et _4=((true-p4)/true)*100
p5=1/2%24(1/2) -1/2%24 (1/2) * (x-1/4*pi) -1/4%2* (1/2) * (x-
1/4*pi)~2+1/12*2~(1/2) * (x-1/4*pi) *3+1/48*2~(1/2) * (x-1/4*pi) ~4-
1/240%2~(1/2) * (x-1/4*pi) "5

et 5=((true-p5)/true)*100
p6=1/2%2~(1/2)-1/2%24 (1/2) * (x-1/4*pi) -1/4%2* (1/2) * (x-
1/4%pi)A2+41/12%24 (1/2) * (x-1/4%pi) ~3+1/48%24 (1/2) * (x-1/4*pi) ~4-
1/240%2~(1/2) * (x-1/4*pi) ~5-1/1440*2~(1/2) *(x-1/4*pi) "6

et 6=((true-p6)/true)*100



1.047197551196598
true =

0.500000000000000

0.521986658763282
et 1 =
-4.397331752656441

0.497754491403425
et 2 =
0.449101719315004
p3 =
0.499869146930044
et 3 =
0.026170613991194

0.500007550810613
et 4 =
-0.001510162122553

0.500000304000373
et 5 =
-6.080007448616696e-005
p6 =
0.499999987798625
et 6 =
2.440274993187329e-006



clear

x=-pi/2:0.1:pi/2;

pl=1/2*%2.4(1/2)-1/2*2.~(1/2) *(x-1/4*pi) ;

p2=1/2%2 .4 (1/2)-1/2%2.~(1/2) *(x-1/4*pi)-1/4*%2 .~ (1/2)* (x-1/4*pi) .*2;
p3=1/2*%2.~(1/2)-1/2*%2.~(1/2) * (x-1/4*pi)-1/4*%2 .~ (1/2) * (x-

1/4*pi) .*241/12*%2 .~ (1/2) * (x-1/4*pi) .*3;

p4=1/2*%2 .~ (1/2)-1/2*2.~(1/2) *(x-1/4*pi)-1/4*2 .~ (1/2) * (x-

1/4*pi) .*241/12*2.~(1/2) *(x-1/4*pi) .~3+1/48*2 .~ (1/2) * (x-1/4*pi) . 4;
p5=1/2%2 .~ (1/2)-1/2%2 .~ (1/2) * (x-1/4*pi)-1/4%2 .~ (1/2) * (x-

1/4*%pi) . ~2+1/12*%2 .~ (1/2) * (x-1/4*pi) .~3+1/48*%2 .~ (1/2)* (x-1/4*pi) .4~
1/240%2.2(1/2)*(x-1/4*pi) .~5;

p6=1/2*%2 ~(1/2)-1/2*2.~(1/2)*(x-1/4*pi)-1/4*2 .~ (1/2) * (x-

1/4*pi) .*241/12*%2.~(1/2) * (x-1/4*pi) .~3+1/48*2 .~ (1/2) * (x-1/4*pi) . 4-
1/240*%2.~(1/2) *(x-1/4*pi) .~5-1/1440*2.~(1/2)* (x-1/4*pi) ."6;
tr=cos (x) ;

plot(x,pl,'y') ,pause (1)

hold on

plot(x,p2,'r') ,pause(1l)

hold on

plot(x,p3,'qg') ,pause (1)

hold on

plot(x,p4,'k') ,pause (1)

hold on

plot(x,p5, 'm') ,pause (1)

hold on

plot(x,p6,'b') ,pause (1)

hold on

plot(x,tr,'c') ,pause (1)

hold on

legend('pl','p2','p3','p4"','p5"','p6"',"'tr")

grid
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clc

clear

x=-pi/2:0.1:pi/2;

pl=1/2*2 .~(1/2)-1/2*2.~(1/2) *(x-1/4*pi) ;
p2=1/2*2.~(1/2)-1/2*2.~(1/2)*(x-1/4*pi)-1/4*2.~(1/2) * (x-1/4*pi) . 2;
p3=1/2*%2.~(1/2)-1/2*%2.~(1/2) * (x-1/4*pi)-1/4%2 .~ (1/2) * (x-
1/4*pi) .*241/12*%2.~(1/2) * (x-1/4*pi) .*3;
p4=1/2*%2.~(1/2)-1/2*2.2(1/2) *(x-1/4*pi)-1/4*2.~(1/2) * (x-
1/4*pi) .*241/12*2 . ~(1/2) *(x-1/4*pi) .~3+1/48*2 .~ (1/2) * (x-1/4*pi) ."4;
p5=1/2%2.7(1/2)-1/2%2.~(1/2) * (x-1/4*pi)-1/4%2.~(1/2) * (x-
1/4*%pi) . ~2+41/12%2 .~ (1/2)* (x-1/4*pi) .~3+1/48*2 .~ (1/2)* (x-1/4*pi) .4~
1/240*%2.2(1/2)*(x-1/4*pi) .~5;

p6=1/2*%2.~(1/2)-1/2*2.2(1/2) *(x-1/4*pi)-1/4*2.~(1/2) * (x-
1/4*pi) .*241/12*%2 . ~(1/2) * (x-1/4*pi) .~3+1/48*2 .~ (1/2) * (x-1/4*pi) . 4~
1/240%2.7(1/2)*(x-1/4*pi) .~5-1/1440*2.~(1/2) * (x-1/4*pi) ."6;
tr=cos (x) ;

subplot (331)

plot(x,pl,'y') ,pause (4)

title('pl"')

grid on

subplot (332)

plot(x,p2,'r') ,pause (4)

title('p2')

grid on

subplot (333)

plot(x,p3,'g") ,pause (4)

title('p3"'")

grid on

subplot (334)

plot(x,p4, 'k') ,pause (4)

title('p4d')

grid on

subplot (335)

plot(x,p5, 'm') ,pause (4)

title('p5"')

grid on

subplot (336)

plot(x,p6,'b') ,pause (4)

title('p6')

grid on

subplot (338)

plot(x,tr,'c")

title('Tr'")

grid on
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Example
Find first and second derivatives for F(x)=x"2+2x+2

Solution

=== To find first and second derivatives of Pn (x)

clc
a=[1 2 3];
syms x
p=a(l);
for i=1;
p=a(i+l)+x*p;
end
disp('First derivative')
p2=p+x*diff (p)
disp('Second derivative')

p22=diff (p2)




First derivative

o)
N
I

242*x

Second derivative

p22 =



Example
P4(x)=3x"4-10x"3-48x"2-2x+12 at r=6 deflate the polynomial
with Horners algorithm Find P3(x).

Solution

o)

= ——————————— Horner alogorithm-------——-—-—-————-—-

clc

a=[3 -10 -48 -2 12];

r=6;

b(1)=a(1);

p=0;

n=length (a) ;

for i=2:n;
b(i)=a(i)+r.*b(i-1);

end

syms x

for i=1l:n;
p=p+b (i) *x* (4-1) ;

end

disp('P3(x)=")

3*x~A3+8*x*2-2




Numerical Differentiation
1-Finite Difference Approximations

The derivation of the finite difference approximations for the

derivatives of f (x)

are based on forward and backward Taylor series expansions of f (x) about x,

such as
flx+h) = f(x)+ hf’ U+ f” + f’” + f""u (a)
N _ _ 1] L " m .1.|
flx—h = flx) hf(x)+2!f( 3,f +4,f (b)
2
flx+2h) = f(x) +2hf'(x) + (2:; ‘? " (x) + (2;‘:) ") (2”) — %) (c)
2 3 4
flx—2h) = f() —2hf'(x) + (22;‘? (x) - (2;” (2;” YW ()
We also record the sums and differences of the series:
fax+h+ flx—=h =2f(x) + R f"(x) + Ef(““(x) + (e)
flx+h) — flx— h) = 2hf'(x) —|— f”’ (f)
flx +2h) + flx—2h) =2 f(x) + 4R f"(x) + Tf(““ (x) + (g)
! 8;13 (1
flx+2h) — flx—2h) = 4hf (JJ+Tf (x)4--- (h)

First Central Difference Approximations

The solution of Eq. (f) for f'(x) is

i _f(x—i_h)_f(x_h] E 1o
= 2h G Fre -
Keeping only the first term on the right-hand side, we have
Flx) = f”mm Jx— N ome

which is called the first central difference approximation for f'(x).

reminds us that the truncation error behaves as h?.
From Eq. (e) we obtain

The term @(h?)

mey . SR =2f0)+ flx=h W 4
[ = = + 5 [P+
or
f”(xj — f(x“_hj —Zf(x) + f(x h) +(_,)(hg)

h2



Central difference approximations for other derivatives can be obtained from
Egs. (a)-(h) in a similar manner. For example, eliminating f'(x) from Eqs. (f) and (h)
and solving for f"(x) vield
flx+2h—-2f(x+h +2f(x—h — flx—2h)

2h3

fx) = + Oh?)

The approximation

f':“:'(x) _ flx+2h) —4af(x+h) + Bj;ix] —4f(x—h+ flx—-2h) + Oh?)

First Noncentral Finite Difference Approximations

These expressions are called forward and backward finite difference
approximations.

Noncentral ﬁnite-differences can also be obtained from Eqs. (aj-(h). Solving
Eq. (a) for f'(x) we get

i _f(x‘l'h:l_f(x:l h Hfn hz " ;13 )[4
fo == g "= T =

Keeping only the first term on the right-hand side leads to the first forward difference
approximation

flx+h) - flx)
h

Similarly, Eq. (b) yields the first backward difference approximation

fx) = flx=h
h

fx)= +O(h)

+ O(h)

fx)=

Note that the truncation error is now @(h), which is not as good as the O(h?) error in
central difference approximations.

We can derive the approximations for higher derivatives in the same manner. For
example, Egs. (a) and (c) vield

Fr(x) = f(x+2h)—2ij;(x+m+f(x) +OMm




Second Noncentral Finite Difference Approximations

Finite difference approximations of @(h) are not popular due to reasons that will be
explained shortly. The common practice is to use expressions of @(h?). To obtain
noncentral difference formulas of this order, we have to retain more terms in the
Taylor series. As an illustration, we will derive the expression for| f'(x). We start with
Egs. (a) and (c), which are

' h,‘! " }33 e hq. (4)
f(x—Ffﬂ:ffX]-I-hffx]-l-?ffx]-I-Ef fx]+§f (x) +---

] 2 £u 4}'13 e 2']'14 (4)
FE+20) = F00) + 21f(0) + 212 7 () + —— () + T fO(0) + -

We eliminate f”(x) by multiplying the first equation by 4 and subtracting it from the
second equation. The result is

Jlx+2h) —4f(x+h) =-3f(x)—2hf'(x) + z'l%f”’(x) + e

Therefore,

Fix) = —f(x+2h)+42j;(x+ h) —3 f(x) i %f’”(x)+---

or

—flx+2m +4f(x+h -3 f(x) i

2] 2
2h o)

fx) =

Thiz Equation is called the second forward finite difference approximation.



EXAMPLE
Use forward difference approximations of oh to estimate the first
% derivative of

fx =-0.1.*x.74-0.15.%x.#3-0.5.%x.72-0.25.%*x+1.2

solution

% Use forward difference approximations to estimate the first

derivative of fx=-0.1.*x.74-0.15.*x.723-0.5.*x.72-0.25.*x+1.2

oo

clc

h=0.5;

x=0.5;

xl=x+h

fxx=[-0.1 -0.15 -0.5 -0.25 1.2]
fx=polyval (f£xx, x)

fxl=polyval (f£xx,6x1)
tr_va=polyval (polyder (fxx),0.5)
fda=(fx1-fx) /h
et=(tr_val-fda)/(tr_val)*100




EXAMPLE
Comparison of numerical derivative for backward difference and central
difference method with true derivative and with standard deviation of 0.025
x = [0:pi/50:pi];
yn = sin(x)+0.025
True derivative=td=cos(x)
solution

% Comparison of numerical derivative algorithms
= [0:pi/50:pil;

= length (x) ;

Sine signal with Gaussian random error
n = sin(x)+0.025*randn(1,n) ;

Derivative of noiseless sine signal
td = cos(x);
% Backward difference estimate noisy sine signal
dynb = diff(yn)./diff (x);

subplot(2,1,1)
plot(x(2:n) ,td(2:n) ,x(2:n) ,dynb, '0")
xlabel ('x"'")
ylabel ('Derivative')

axis ([0 pi -2 2])

legend ('True derivative', 'Backward difference')
% Central difference
dync = (yn(3:n)-yn(l:n-2))./(x(3:n)-x(1:n-2));
subplot(2,1,2)
plot(x(2:n-1) ,td(2:n-1) ,x(2:n-1) ,dync, '0")
xlabel ('x")
ylabel ('Derivative')

axis ([0 pi -2 2])

legend ('True derivative', 'Central difference')
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Figure. Comparison of backward difference and central difference methods



Example

Consider a Divided Difference table for points following

z | 0 0.5 1 1.5
f(x)[0.0000 1.1487 2.7183 4.9811
Solution

rp | flee]  floee, o] floes o Tege]  floe, - 2y
0.0 | 0.0000

2.2974
0.5 1.1487 0.8418

3.1392 0.36306
1.0 ] 2.7183 1.3864

4.5256
1.5 4.9811

plz) flzg) +2- ;Efgf[;lf[),;t‘ﬂ +(z - zp)(z - 24 :Jf[;lf(), ;IT-L,;ITQ] +(z—zg)(z — 21)(2 — 29 }f[;t‘[),;r] L9, ;1:‘3]
0.00+ (2 -0.0)2.2074 + (2 - 0.0)(z - 0.5)0.8418 + (z — 0.0)(z — 0.5)(z — 1.0)0.36306

2.05803z +0.207212% 4 0363062



disp('******** divided difference table ****xxkx%%!')
x=[2 4 6 8 10]
y=[4.077 11.084 30.128 81.897 222.62]
£00=y (1) ;
for i=1:4
£1(i)=(y (i+1)-y(i))/(x(i+1)-x (1))
£01=£1(1);
end
fl=[£f1(1) £1(2) £1(3) £f1(4)]
for i=1:3
£2(1)=(£1(i+1)-£f1(i))/(x(i+2)-x (1))
£02=£2 (1) ;
end
f2=[£f2 (1) £2(2) £2(3)]
for i=1:2
£3(1)=(£2(i+1)-£f2(i))/(x(i+3)-x(1i));
£03=£3(1);
end
£3=[£3(1) £3(2)]
dlsp( Thhkkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkkhkkhkkhkkhkkhkkhkkhkx! )
y=input ('enter value of y:'")
p4x=£00+ ((y-x(1))*£01) + ((y-x(1)) * (y-x(2)) *£02+ ((y-x (1)) * (y-
x(2))*£02))
fprintf ('\np4 (%3.3£f)=%5.4f",y,p4x)
syms y
p4x=£00+ ((y-x(1))*£01) + ((y-x(1)) * (y-x(2)) *£02+ ((y-x (1)) * (y-
x(2))*£02))

f1 = 3.5035 9.5220 25.8845 70.3615

'-h
N
I

1.5046 4.0906 11.1193
£3 = 0.4310 1.1714

p4x = -293/100+7007/2000*y+12037/4000%* (y-2) * (y-4)
enter value of y:8

y = 8

p4(8.000)=97.3200



Example { HW }
Find the divided differences (newten's Interpolating) for the data

and compare with lagrange interpolating.

X 1 1/2 3

F(x) 3 -10 2

Solution

*kkkkkkkkkkk** divided difference table **kxkxkxkkkkkkkkkkkx
fl =

26.000000000000000 4.800000000000000

f2 =

-10.600000000000000

enter value of y:5

p4 (5.000)=-83.8000
px = -283/10-53/5%y~2+419/10*y

enter value of x:5

p(5.000)=-83.8000
p = -283/10-53/5*m”*2+419/10*m




Fmmmm Divided Difference table algorithm-------------
F————m— - { newten's Interpolating }------ - --——--—--—--—--
clc

disp('*******x* divided difference table ****kxxkx%%!')
x=[1 0.5 3];
y=[3 -10 2];

£00=y (1) ;
for i=1:2;
£1(i)=(y(i+1)-y (1)) /(x(i+l)-x(i));
f01=£f1(1) ;
end
f1=[£f1(1) £1(2)]
for i=1;
£2(i)=(£1(i+1)-£1(i))/ (x(i+2)-x(i));
£02=£2 (1) ;
end
£2=£2 (1)
disp('---————"--—---——-- Divided Difference table algorithm----------- ")
disp('------—====—=--- { newtens Interpolating }----------------———- ")

y=input ('enter value of y:');

px=£00+ ((y-x(1))*£01)+ ((y-x(1)) *(y-x(2)) *£02) ;
fprintf ('\npx (%3.3£f)=%5.4f"',y,px)

syms y
px=£00+((y-x(1)) *£01)+ ((y-x(1)) *(y-x(2))*£02) ;
px=collect (px)

Fmmm e compare with -----------—--—--—--— -
Gm——mm— - Lagrange's interpolation method------------------
disp('---------""""-"—"-——"-—--—- compare with ---------—-------————————- ")
disp('------------- Lagranges interpolation method------------------ ")
m=input(' enter value of x:'");

p=0;

s=[1 1/2 3];
f=[3 -10 2];
n=length (s) ;
for i=l:n;
1=1;
for j=1:n;
if (i~=3);
1=((m-s(3))/(s(i)-s(3))) *1;
end
end
p=1.*f£(i)+p;
end
P’
fprintf('\n p(%3.3£f)=%5.4f"',m,p)
syms m
p=0;
for i=l:n;
1=1;
for j=1:n;
if (i~=3);
1=((m-s(j))/(s(i)-s(3)))*1;
end
end
p=1.*f (i) +p;
end
p=collect (p)



Example { HW }
Estimate the In(3) for

Xi 2 4 6

F(x) In(2) In(4) In(6)

a) Linear Interpolation.
B) Quardratic Interpolation
compare between aé&b

Solution

a)Linear Interpolation.
Fl(x)=f(x0)+((£(x1)-£(x0))/(x1-x0)) * (x-x0)
b)Quardratic Interpolation

£f2 (x)=b0+bl* (x-x0) +b2* (x-x0) * (x-x1)

b0= £(x0) = 0.693147180559945;
b1= (f(x1)-f(x0))/(x1-x0) = 0.346573590279973
b2= ((f(x2)-f(x1))/(x2-x1))-b1/(x2-x0) = -0.035960259056473;

fx1 = 0.693147180559945-0.346573590279973 (X-2)
inter value x:3
fx1 = 1.039720770839918

fx2 = 0.346573590279973X+(-0.035960259056473.X+0.071920518112945)*(X-4)
inter wvalue x:3
fx2 = 1.075681029896391

Et2 = 2.087293124994937 %

Quardratic Interpolation is better than Linear Interpolation




%-----———-- Solve H.W

Yo--------- a) Linear Interpolation
Yo--------- b) Quardratic Interpolation
Yo---------- compare between a&b

cle

x=input('inter value x:'");
format long
xi=[2 4 6];
fx=[log(2) log(4) log(6)];

disp('--------- a) Linear Interpolation "
fx1=fx(1)+((fx(2)-fx(1))/(xi(2)-xi(1)))*(x-xi(1))
disp('--------- b) Quardratic Interpolation D)
b0=fx(1);

b1=(fx(2)-fx(1))/(xi(2)-xi(1));
b2=(((fx(3)-fx(2))/(xi(3)-xi(2)))-b1)/(xi(3)-xi(1));
fx2=b0+b1*(x-xi(1))+b2*(x-xi(1))*(x-xi(2));

% pretty(fx2)%expand(fx2)%collect(fx2)

disp('---------- compare between a&b "
Tv=log(3);

disp('--------- a) Linear Interpolation "
Etl=abs((Tv-fx1)/Tv)*100

disp('--------- b) Quardratic Interpolation "
Et2=abs((Tv-fx2)/Tv)*100

if Et1>Et2;

disp('Quardratic Interpolation is better than Linear Interpolation')

else
disp('Linear Interpolation is better than Quardratic Interpolation')

end

syms x
disp('--------- a) Linear Interpolation "
fx1=fx(1)+((fx(2)-fx(1))/(xi(2)-xi(1)))*(x-xi(1))
disp('--------- b) Quardratic Interpolation D)
b0=fx(1);

b1=(fx(2)-fx(1))/(xi(2)-xi(1));
b2=(((fx(3)-fx(2))/(xi(3)-xi(2)))-b1)/(xi(3)-xi(1));
fx2=b0+b1*(x-xi(1))+b2* (x-xi(1))*(x-xi(2))



The Bisection Method for Root Approximation

we can compute the midpoint x,, of the interval x; <x <x, with

X]_ + X5
X, = —
W 2

Knowing x_ , we can find f(x_). Then, the following decisions are made:

L. If f(x,,) and f(x;) have the same sign, their product will be positive, that is, f(x,) - f(x;) > 0.
This indicates that x,, and x, are on the left side of the x—axis crossing as shown in Figure-

In this case, we replace x; with x.

f(x,) and f(x ) are
both positive and thus
their product is positive

){1 xm%

Figure . Sketches to illustrate the bisection method when f(x,) and f(x_) have same sign

f(x;) and f(x ) are
both negative and thus
their product is positive

2. If f(x,)) and f(x,) have opposite signs, their product will be negative, that is, f(x) - f(x,)<0.
This indicates that x and x, are on the right side of the x—axis crossing as in Figure . In

this case, we replace x, with x.

f(x,) and f(x,) have f(x,) and f(x_) have
opposite signs and thus opposite signs and thus
their product 1s negative their product is negative

X1 txm X3 Xl' Xm X5

Figure . Sketches to illustrate the bisection method when £(x,) and £(x,,) have opposite signs

After making the appropriate substitution, the above process is repeated until the root we are
seeking has a specified tolerance. To terminate the iterations, we either:

a. specify a number of iterations

b. specify a tolerance on the error of f(x)



Example
Use the Bisection Method with MATLAB to approximate one of
the roots of

y = f(x) = 3%x —2X" +6x—28

by

a. by specifying 16 iterations, and using a for end loop MATLAB
program

b. by specifying 0.00001 tolerance for f(x), and using a while end loop
MATLAB program

Solution:

function y= funcbisectO1l (x) ;

y=3 .*x ~5-2 .*x ~3+6 .*x - 8;

% We must not forget to type the semicolon at the end of the line
above;

% otherwise our script will fill the screen with values of y

disp('-—--—————————— - )
disp(’ xm fm') % xm is the average of x1 and x2, fm is

disp('---——=—"=—=——=——————————— ") % insert line under xm and

for k=1:16;
fl=funcbisect01l (x1); f2=funcbisect01 (x2) ;
xm=(x1+x2) / 2; fm=funcbisectO0l (xm) ;
fprintf ('%9.6f $13.6f \n', xm,fm) % Prints xm and fm on same
line;
if (£1*£fm<0)
X2=xm;
else
x1=xm;
end
end
disp('--————"""""""""""""-"—-—-—-—- ")
x=1:0.05:2;
y=3 .*x ~5-2 .*x ~3+6 .*x - 8;
plot(x,y)
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function y= funcbisectO01l (x) ;

y=3 .*x ~A5-2 .*x ~3+6 .*x-8;

% We must not forget to type the semicolon at the end of the line
above;

% otherwise our script will fill the screen with values of y

while (abs(xl-x2)>2*tol);
fl=funcbisect01l (x1) ;
f2=funcbisect01 (x2) ;

xm= (x1+x2)/2;

fm=funcbisectO01l (xm) ;
fprintf('%9.6f %13.6f \n', xm,fm);
if (£1*£fm<0) ;

X2=xm;

else

x1l=xm;

end

end

disp('--————"""""""""""""""=-=-—-—- ")
% ____________________________________________________________________
Xm fm
1.500000 17.031250
1.250000 4.749023
1.125000 1.308441
1.062500 0.038318
1.031250 -0.506944
1.046875 -0.241184
1.054688 -0.103195
1.058594 -0.032885
1.060547 0.002604
1.059570 -0.015168
1.060059 -0.006289
1.060303 -0.001844
1.060425 0.000380
1.060364 -0.000732
1.060394 -0.000176
1.060410 0.000102



Example
Use the Bisection Method with MATLAB to approximate one of
the roots of (to find the roots of)
Y=f(x)=x."3-10.%x."2+5;
That lies in the interval ( 0.6,0.8 ) by specifying 0.00001 tolerance
for f(x), and using a while end loop MATLAB program
Solution:

Y e -

function y= funcbisect01 (x) ;
y = x.73-10.*x.12+5;

Q

% We must not forget to type the semicolon at the end of the line
above; (% otherwise our script will fill the screen with values of y)

clc

disp('-————-—""""""""—-——————~ ")
while (abs(x1l-x2)>2*tol);
fl=funcbisect01l (x1) ;
f2=funcbisect01 (x2) ;

xm= (x1+x2)/2;

fm=funcbisectO01 (xm) ;
fprintf('%$9.6f %$13.6f \n', xm,fm);
if (£1*£fm<0);

X2=xm;

else

x1l=xm;

end

end
disp('---------—-—-——————————-—- ")
Xm fm
0.700000  0.443000
0.750000 -0.203125
0.725000 0.124828
0.737500 -0.037932
0.731250  0.043753
0.734375  0.002987
0.735938 -0.017453
0.735156 -0.007228
0.734766 -0.002120
0.734570  0.000434
0.734668 -0.000843
0.734619 -0.000204
0.734595  0.000115
0.734607 -0.000045




Newton-Raphson Method

The Newton—-Raphson formula can be derived from the Taylor series expansion
of f(x) about x:

Fip) = F) + f @) (X1 — %) + O(xiq1 — x)° (@)
If x;y1 is aroot of f(x) =0, Eq. (a) becomes
0= f(x:) + f(x) (Xig1 — %) + O(xip1 — )2 (b)

Assuming that x; is a close to x;,,, we can drop the last term in Eq. (b) and solve for
Xi41. The result is the Newton—Raphson formula

_ S (c)
()
If x denotes the true value of the root, the errorin x; is E; = x — x;. It can be shown
that if x; 4, is computed from Eq. ( ¢ ), the corresponding error is

_ L1
2f(x)
indicating that the Newton-Raphson method converges quadratically (the error is the

square of the error in the previous step). As a consequence, the number of significant
figures is roughly doubled in every iteration, provided that x; is close to the root.

Xiyl = X

Ei1 =

Tangent line __

f(x

I Figure( a ) Graphical interpretation of the Newton-Raphson
: f(x) formula.

|

!
X;

A graphical depiction of the Newton-Raphson formula is shown in Fig.( a ) The for-
mula approximates f(x) by the straight line thatis tangent to the curve at x;. Thus x;4;
is at the intersection of the x-axis and the tangent line.

The algorithm for the Newton-Raphson method is simple: it repeatedly applies
Eq. ( ¢), starting with an initial value xp, until the convergence criterion

|Xip1 —x1| < ¢

isreached, ¢ being the error tolerance. Only the latest value of x has to be stored. Here
is the algorithm:

1. Letx be a guess for the root of f(x) = 0.
2. Compute Ax = — f(x)/f'(x).
3. Letx <« x+ Ax and repeat steps 2-3 until |Ax| < &.



EXAMPLE

A root of f(x) = x3 —10x%2 + 5 =0 lies close to x = 0.7. Compute this root with the
Newton-Raphson method.

Solution

The derivative of the function is f'(x) = 3x% — 20x, so that the Newton—
Raphson formulain Eq. (¢ ) is

f@  x*-10x*45 2x3—10x* -5

AT T T T3xr—20x . x(3x-20)

It takes only two iterations to reach five decimal place accuracy:
2(0.7)* - 10(0.7* - 5
0.713(0.7) — 20]

2(0.73536)% — 10(0.73536)%2 — 5
D
0.735 36 [3(0.735 36) — 20]

=0.73536

=0.73460




Example

Use the Newton—Raphson Method to estimate the root of f(x)=e”*(-x)-x,
employing an initial guess of x0=0

f(x:) r(x:)
Xiyl = Xj — 57— Eiy) = ———— F?
f(x) ol 2 (x)
Solution
————-- Newton-Raphson Method------ - ——-———---———-—-—————
clc
x=[0];

t01=0.0000000007;
format long
for i=1:5;
fx=exp (-x(i))-x(1);
fxx=-exp(-x(i))-1 ;
fxxx=exp (-x(1i));
x(i+l)=x(i) - (fx/£fxx) ;
T.V(i)=(abs ((x(i+1l)-x(i))/x(i+1)))*100;
end
for i=1:5;
e(i)=x(6)-x(i);
fxx=-exp (-x(6))-1 ;
fxxx=exp (-x(6)) ;
e(i+l)=(-fxxx/2*fxx) * (e(i))"*2;
end
if abs(x(i+1l)-x(i))<tol
disp(' enough to here')
disp('--————————---- ")
disp(' X(i+1l) ")
disp('-——-—-——---—- ")




enough to here

0.500000000000000
0.566311003197218
0.567143165034862
0.567143290409781
0.567143290409784

1.0e+002 *

1.000000000000000
0.117092909766624
0.001467287078375
0.000000221063919
0.000000000000005

0.567143290409784
0.067143290409784
0.000832287212566
0.000000125374922
0.000000000000003
0.000000000000000



The secant Formula Method

A popular method of hand computation is the secant formula where the improved
estimate of the root (x;,,) is obtained by linear interpolation based two previous
estimates (x; and x;_):

A — Xi-1

flf).'f] — ﬂ'.t}-_ﬂ ff..l'fJ

Xi+1 = X —

Example

Use the The secant Formula Method to estimate the root of
f(x)=e"(-x)-x, employing an initial guess of x(i-1)=0 & x(0)=0

Xi — Xi-1

Xiy1 = X — : " fU'-rJ
: flx) — flay)
Solution
F—————- The secant Formula Method ----------———---------—-
clc
x=[0 1];

TV=0.567143290409784;

format long

for i=2:6;
fx=exp (-x(i-1))-x(i-1);
fxx=exp (-x(i))-x(1);
x(i+l)=x(i)-((x(i)-x(i-1)) *£fxx)/ (£xx-£x) ;
E T(i)=(abs((TV-x(i+1))/TV))*100;

end




.000000000000000
.612699836780282
.563838389161074
.567170358419745
.567143306604963
.567143290409705

oOo0oOoooRr

.032634281467328
.582727734700312
.004772693324310
.000002855570996
.000000000013997

O O0OOOoOm



Example

Use N.R. Quadratically Method to estimate the multiple root of
f(x)=x"3-5x"2+7x-3, initial guess of x(0)=0

_ _ flx) frix)
Xi41 = Xj — i
frixy— flx) f(a)
Solution
—————- The N.R. Quadratically Method -----------------
clc
TV=1;
x=[0];
format long
for i=1:6;

Fx=x (1) A3-5%x (i) ~2+7*x (i) -3
Fxx=3%x (1) ~2-10*x (i) +7

fxxx=6*x(i)-10
x(i+l)=x(i) - (Ex*fxx)/ ((£xx) *2-fx*fxxx) ;
E_T(i)=(abs((TV—x(i+1))/TV))*100;

end

disp('---—--—----- ")

disp(' X(i+l1l) ')

disp('---—-=-—==-—--- ")

xl

disp('------------ ")

disp (' ET ")

disp('----—--------- ")

E T

disp('---—-------- ")
———-——- Multiple Roots---------
$--fx=(x-3) (x-1) (x-1)-—-——--=-——-
clc

for x=-1:0.01:6;
fx=x.43-5.*x.72+7.*x-3
plot (x, £x)
hold on

end

grid

title(' (x-3) (x-1) (x-1)")

xlabel ('x")

ylabel ('fx')




X(i+1)

0

1.105263157894737
1.003081664098603
1.000002381493816
1.000000000037312
1.000000000074625
1.000000000074625

10.526315789473696
0.308166409860333
0.000238149381548
0.000000003731215
0.000000007462475
0.000000007462475

) Figure 1
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Example

Use the Newton—Raphson Method to estimate the root of
f(x)=x"3-5x"2+7x-3, initial guess of x(0)=4

) __ @)

Xi = X; —
i+1 i f?[ﬁﬁ)

Solution

x=[4];
t0l=0.0007;
TV=3;
format long
for i=1:5;
fx=x (i) *3-5*x(i)*2+7*x(i)-3;
fxx=3*x (i) *2-10*x(i)+7;
x(i+l)=x (i) - (fx/£fxx) ;
E T(i)=(abs((TV-x(i+1))/TV))*100;
end
for i=1:5;
e(i)=x(6)-x(i);
fx=x (i) *3-5*x(i)*2+7*x(1i)-3;
fxx=3*x (i) *2-10*x(1i)+7;
fxxx=6*x(1i)-10;
e(i+l)=(-fxxx/2*fxx)* (e (i))*2;
end
if abs(TV-x(i+l))<tol
disp (' enough to here')
disp('---—--—-=-—---- ")
disp(' X(i+1) ")
disp('---—-—==------ ")




enough to here

.000000000000000
.400000000000000
.100000000000000
.008695652173913
.000074640791192
.000000005570623

.333333333333330
.333333333333322
.289855072463781
.002488026373060
.000000185687436
.000000007462475

.999999994429377
.399999994429377
.099999994429377
.008695646603290
.000074635220569
.000000089144954
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- 81lw punnai gud @ilSo] 5895 WS lpasauai oSou il &gyl wlp=loll gloil (oo dails (sle

Create Mew UL 1 Open Exsting GUI Create Mew GU| | Open Existing GUI
GLIDE templates F rei s Recenty apenad files:
d\l Blank ALl (Defaufy Al < ) Chdemoguidetuntifled fig

<) Gl with Azes and Menu

b U with Uicantrals weliand5] — Update |
P o~ - ;

o Modal Question Dialag

[[] Save on ctartup as:

[ oe [ cance J[ Hem ] [Copen [ canca |[ hep |

eorwiro 2ud 9 sbuiw] 1 p3, 8)5.0ll

8,98l (539 duzo 98 o (sle Ja=is Blank GUI 95 (o 803> Quogww) dp=ly puoai L] aue
8slaiwYly lplyaei zosmol) s Lo 98 9 lolaziw] SVl 9 &undy)l ©lgSall puai dp=>loll .2 03,
bac 1>9i @uogaw,)l p=loll 08 a=lginll GlgSell @loYU o .Lilali aJgall adoVl 6,8l o

Ailslasl go Lowls ST ap=>ly pusai zworwol) zuis low 2olgsVl dde (58 S, 31 wligSe

Drag and drop ‘oMWl 9 cazeand! *
ToolBox :wlgsVI ade ?
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& untitled4.fig
File  Edit WView Layout Tools Help

D@ Be o« B o

rheazures
=
Density(Dy: I 0 Ikdzuin

@ |4
[iat[r‘ Tt olume(y: I 0 cuin
=
)

Unit:

(%) English Uit System
) 51, Unit System

tazs(Dy ) 0 b Calculate | Reset |

HE[E

s

&2

.guide 515V1 12 03, 0.0l

olp>loll punas) oVl ap>loll Oligizo ppal b 891 alioles 9 ppowaill (nd ol Ju
&,olc 9 gl
b LasV sk w Lo g psouad)l Jlo W awidl aponl SVl 9 B,V Jubicwoll duzy v
ap=lol) asnni o JS (58 pSzill @y dlareoll solisll @918 g o ,ailpll ap=lsll
agogull ap=>lol) Lpidlo] Sey csill wlgSoll 05Vl Sl goze v/
ol )5 abluy JSU 9 503Vl Jabiuell v
lpaslas Jasi 9 wligSall puowai 8 @olpdl yoliedl (o dcgoxo 0.0Vl Jubiwoll gosw v/
Dbl (] ol o slai] dll slis O] by lpagaiw o Lpailog o
9 &> 0l WlLgSell ansld (sde e MbYI oSl pavio 98 9 JgVl paiell daun g
ilS O] Al a4y ©LgSoll 5hal o8 "y 8 ke Ld sucl 5 iy dp=loll
b 15] V] ,phi o Lesls “aLgls Jsls da>lgio wolS O] Lol .ap=>lgll (sd lis
8.3Vl 0is wlgizeo
0liyglls O3l Ay, rolic dzpl Seixi s> LIS ainaio 3 08, 800l s =
>l ,ue 5 oliall oda sde Jineill oSey .lp) )il solis)l dcgazs dyl> JS 0 9
(4 03, 8,5.0)]) *pailazdl Lo a5 VI 610> dp=ls 2ud pid 29350)l

.Object Browser : wSl aéaio
.Uipanel :a,yl> *
.Property Inspector : ailazdl élwo °
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. Object Browser E]@El
~

=} Li_‘ figura (untitled)
uicontral fcaleulate "Caloulate™)
uizontral (reset "Rezet’)
= [_Ej uipanel (uipanel1 "Measures")
8T gicontrol (texd] "Densitd D"
HT0 gicontrol (texd2 "Wolum e
[T uicontrol [density "0")

o

=1

[T uicontrol fuolume "0")

TaT gicontrol (mass "0")

TET yicontrol (texd2 "W ass( DV
THT uicontrol ctexdS "IB™)

THT uicontrol (texdd "lbicu.in™) el

wailazdl Cdlio (09 L9900 Lpailog g wlisSell puouai (88 Jrasi o axlizi 38 o JS =

lelasi oSy e ap>lol) 4oVl 8,00l (] a0Vl g0l (08 I aiell Loy =
C> 8>l 8 Gunu iyl Gl & oVl il o 55> sl Lo 09 Lilildaio (899
eleaiw] o Ll g8 65 S, 31 Jlgs sleaiw| e ol 8,uilo Sgw loglasi oSou
.initialize_gui aJluJl

% --- Executes on button press in calcul ate.

function cal cul ate_Cal | back(hObj ect, eventdata, handl es)

% ...

mass = handl es. netri cdata.density * handl es. netri cdat a. vol une;
set (handl es. mass, 'String', nass);

% --- Executes on button press in reset.
function reset Call back(hObj ect, eventdata, handl es)
% .

iniiialize_gui(gcbf, handl es, true);

wailasdl Q8lo (59 L9910 lpailing 9 wlgSall puoai 88 Juasi o axliz 38 o S =

Ei Property Inspector

uicontral (reset "Reset”)
- BackgroundCaolar @ A
BeingDelated
BusyAction E] fqueue
ButtanDownFcn
CData B 11x0 double array]
Callhack untitied{reset_Callback'gcho,[,gu
Clipping [=]an
CreateFcn
DeleteFcn
Enahle [+]on
[+ Extent
FaontAngle E] narmal
FontMame MS Sans Serif
FontSize 8.0
FontUnits (=] naints
Fontiwieight (=] normal
Sibaicciansdialo: [ m— —

woilasdl Llyo 14 08, 8,00l
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Wl g2l .3

ghsl ol Yoog 810Ul pwouai o BV wlp=lol) ooyl punaill (88 o3l 1id (9 2)a60w
matlab U 7.1,lxoYl Gun)l 13 (58 caoaiw] sl lade .8acluoll og.as

S,3 whlao] w8 Gyl 11s (8 @0l wlheadl &, due GBSV az s wsSi lou, 9
2wol,ul oo

ap>I9J)l paouai .1.3
ol Liesa> Lpales Loy, sl @apudl wloladl pasy oo BMl drogun) Qply pronds 1asiw
toleudedl dila
F_Mai nFi gure=figure
ool gl dic 2r%6S 1 @oud slow| piw 9 a8, awgw, dp>ly Moiw aoudedl aila
SoMs o allall i) o 98 b awwss gyl Sl Jlgwdl 9 ,0Ms a0 Sl wga alul s blosiw]
dacluoll Logai 0 Wb Cazeiw Ui . Jpwl dnpoll graiw oMsiell aila Ld,e [3] Loy,d
Jlosiwl
help figure
ola) 18,995 ol elli J5lod duog s, dp>lg puouai &b @9,20) (oS V dacluall pai Ol awl
oMl alps i Yl o clde o JS 15| .aso ]l
Auels 0yl ns 8 Jiow matlab JI laydg) (sl adoll dsegunyl dp>loll s 9 dohs ol
‘Oladeidl 8380 (8 8,ilo adll Oladsil Jxai wy>
F _MainFigure = figure('Color',[0.1 0.2 0.6]), figure
Vsl (sl LpJ el (Lo VIl gl o dp>loll pals o) usi 3 08 8y0a)l (88 oo doeisl]
lod adus=l (s ;figure alall oudsae Lol Wl uedl 1is iy il doudsdl (5o s\ .8,V
) b ool dadll g suzio loil Gupasio Gu

=} Figure 2

File Edit “iew Insert § File Edit View Inserl Tools Deskbo) Windov Help

DeEHE h DS h AR

ap=>loll auals gl usi 11 03, 8,90
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Pl &W o @igSio slaVl @slol adgann w8 Jiow @alsdl e asie) bl doydll
ol o)l 13l Al wwindb BVl g sVl LesV OV Jios @Ml e,V .1 9 0 w a>glyie
Jl ol b bW LSV d sscwed] @ous)l 0sSi Ul s @uadl (sde OlgVl 0id o wg) (sl
lg)VI g0 Joledl (58 RGB” plla snizy matlab

Ua,l oJ I3lo ;8380 JSU o] Wilali sicwl matlab JI ol s\ .1 8, 8,60l sameo il OVl sy
ol bl aw] Jazid ol drogun)l ap=loll Sgizol LiST arwlio VsSi) L W)l sloswl g9
‘el Oladsil W yaiss &Y SolblaeYl o s ue

F _MainFigure = figure('Color',[0.1 0.2 0.6], 'Nane', 'Deno design'), figure

) |Figure 4 Q@EI

File Edit Wiew Insert Tools) Fil Ec Wie Ins To Desh Wi He ~

DFEHE k RYD eS| k(R 7

ap=rloll powl jusi 12 o3, 8,90

dp>lo)l pwl yuzio ladg figure &lal) ulsao @dlol cod Ugh>\ S o dwluwl doudsedl o
il aslalil ool A oo d palzo o) Wl g e JSawll oS .a) daiunll douslly
9 @Jlgoll sglazls i .859>g0l) S35 G @dlo] 9o @ Lwd Lo JS ¢ matlab JI o
I s sl asaldl ol o WS palzadl 00 Jioisw duogw,ll ap>lgl) Lowouai

rOlowdeidl Gld @,z g OV elde b JS .matlab

F_MainFigure = figure('Color',[0.1 0.2 0.6], 'Nane', 'Denp
design',' NunberTitle', 'off'), figure

ol smnstl Baze el o) sl @) oy oS Loy il 2SIl agloll el s 03
Aap>lgll 08, aslalidl asloYl auols Juasi basd

) Figure 2
File Edit Wiew Insert || File Edit Yiew Insert Tools Deskk

DedE K DedES h RAO!

ap>loll pudyi B3> 13 3, 8)9.0]l

Red, Green Blue RGB 7
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,S3V  Jgky figure alodl oMsan aosls Jls V g Jgbi wln il aaluwll 8,66l go wadgis
how oo LiST sde wlowdssd! slao] (sde @VaS ... 50,)l losiw] aslSob
Resize jueio @Slo| oSy Uiy plel) awlidl px> ju axMo Juibeu 6,0l 018 pgdéiw
tody oS |, Ld off aousll slewlg figure allul oMo aoslel
F _Mai nFigure = figure(' Color',[0.1 0.2 0.6], ...
'"Nane', 'Denp design',
'Resize', 'off',...

"NunberTitle', "off")
figure

pAc g dap>lol) @gSall Lolall 595 (sle blaxdl ap=>lgll o> e ©loMo B> o @l
8 3iood] GV UeSs losse JSLiwodl 0id Gazs Ul Sou oS sue 3ls S, o b, lai]
.ScreenSize jusinll @oud 053 Sl ap>lgll px> (e dlsiiuo 9 4l wlgSol)

LA ,> livioww J3>a0l [1a (Position gag pldg uia> jueio a8lol ap>lgl) Lowowai Juolgs
&GgSio sleVl &lsl adgamn £95 o L) daimoll dossll OB Ui lpaz> g dp>loll gpb VKo
Jobll 3oz L)l g Il o @sgosdl o @sdVl uiilasVl oz oldl g JoVI ; olic as)l oo
‘ol WS zuay cladl 59301 13] . 0,9l 9

F_MainFigure = figure('Color',[0.1 0.2 0.6], ...
‘Nanme', 'Deno design', ...
"Position', [10 60 200 200], ...
'Resize', 'off',...
"NunberTitle', 'off')

eV oSl 6 ploall bais Bgd ek Apmloll Jes @x8sSs POSIION susioll dasd Goa>
<} Demo design E|§|

Fil Ed Wie Inse Toc Deskl Wind He
D& K &K 7

ap>lg)l p> 9 VS WA= 15 B, 6,94l

Hlael Gasy il Jla oS pJ aV L asly" asy,lny Position jusioll aous) (guodl il OIS
ScreenSize ju2iodl JMeiw| liSos L@V 1ia 59l 9,3V Lawls o sugiodl slidl px>

SCREENSI ZE = get (0, ' ScreenSi ze')
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aasIl wleaiw] 1ie @gann JSoi d aslidl px> g>w il o matlab JI 6,80 sl
-l

SCREENSI| ZE =
1 1 1440 900

Sag=lo)l puonai Lo S Il 3eS)l WVl Ly

SCREENSI ZE = get (0, "' ScreenSi ze');

F_MainFigure = figure('Color',[0.1 0.2 0.6], ...

‘Nane', 'Deno design', ...

"Position', [SCREENSI ZE(1) SCREENS| ZE(2) SCREENSI ZE(3) SCREENSI ZE(4)], ...
'Resize', 'off',...

"NunberTitle', 'off")

o0 . Olaadaidl oo b e ol due) puowai die lp=lizs loy, 801> @ogles oia Mawladl oo
oumléo (899 8,0l 0dd Sy lylw olus| sl Ol Juai 8 ,pbi ap>lgdl Je=) OVI

a9him] ST au8sS 9 awlall

SCREENSI ZE = get (0, ' ScreenSi ze');
Fi gureSi ze= [ SCREENS| ZE(1) 60* SCREENSI ZE(2) r ound( SCREENSI ZE( 3) / 5)
round( SCREENSI ZE(4)/5)];

F_MainFigure = figure(' Color',[0.1 0.2 0.6], ...
'"Nane', 'Deno design', .
"Position', FigureSize, ...
"Resize', '"off',...
"NunmberTitle', "off')

obla floor @il Jlasiw] Lasl Sou g caeubs 3a2) @omusll 2l Lg=ad round &lul closiwl
Wo > bopiw Gyl @9,e0) . dolall 32y bb s axaidl Wi 9 uililosn jue oLl
ra Ul wlod=idl

floor(5.93), round(5.93)
s 1S3 clols zhsl me dwgwll dplgll (e S5l LMas sac @lo] gholl Sy
Lpio JS Qarog 9 pailazl ailgy el 1 08, Joaxll
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als) Ay
Col or Geal o o8 Jhans
Menubar aleall Loy i Cada f o1y
Nane e sl Al 5l dpans
Nurbertitle dgal sl a5 s
Par ent A1 dgal s aas
Posi ti on oanliall 5 & paas
Resi ze Aala) ana Joad Al
Tag el sy
Tool bar g by 3 i o8y
User dat a il iy
Visibile Teal g clas) el

ag=loll Lailas 1 08, Jgaml

matlab JI (s® duog, dg=ls puouai oo WiSes ol ohlasVl po da> le Eedl as
oo e 9 ol g1Vl @8lol Lol 52l Wl alll sl o] Jsiiow oy ol olaslgall
oyl 0le) (x8L s Lpdyer (sl wligSoll

wleSoll 23l .2.3
i -liowouai (58U Lpude doizw il o uicontrol @l (sd slgodl s53l (58 duns,Jl @l
UA) U85 53 Seizi duogwy ap>ls sl colS  oloVl 638U (58 @il 0id sleaiwl pwoaill 13|
15] .8lS e aln)l 0ia Jlasiw] @uisS Jg> dacluodl yai Isazxo oS oVl Jawll S, oo

Qo9 55 30l 138 Jezd lpdlagiow] 85845 0pd (88 I

8L 9 LIVl ) i o5 dp>lgll By Wsue o Delphi 9 G Jio axol wld) (88l 59
ol ap=loll Byeall pusll J3Is aiyyei s loue wgs dp>le) (saiiy LsSe JS Ul Camy .0 ligSall
ap>lg)l Lass Lo 9 Ssbwll 0id 3>l Lad matlab JI ¢y L) wswin il @p>lgdl s
£33l o) anai 9 ap=>lo)l puoad) lalw LS il 8yall (| 3o i .0gSall Lp) (swaiioll
SENPRVASSV A EN]

SCREENSI ZE = get (0, ' ScreenSi ze');
Fi gureSi ze= [ 5* SCREENSI ZE(1) 70* SCREENSI ZE(2) round( SCREENSI ZE( 3) / 5)
r ound( SCREENSI ZE(4)/6)] ;
F _MainFigure = figure(' Color',[0.8 0.8 0. 8],
'"Nanme', 'Deno design',
'Position', FigureSi ze,
'Resize', 'off',...
"NunberTitle', "off")
b = uicontrol (' Parent', F_MainFi gure)

.6 03, 8,52l (89 w0 98 LS o LY, e sl ap=>lgll (J] 3]l adls] s 138 9
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<) Demo design

File Edit Wiew Insert Tools Deskiop Window Help -~

L

azs N uicontrol @ladl OV "5 e Lose "ueSe” 8)le losinw] aaluwll 8,5l (8 :aka>Mo
e B>V Byeiow L o8 asa Sl ekl gSell o ,Lanl WlgSell 8L Lai] H,3VI lass
lgSell gl aui adlo] (sd alll 0is Jlosinw] duasS
o LS a3l 8500 i) 2dloYl oLlisYl o asgoo wai
b = uicontrol (' Parent', F_MinFigure, ..
' BackgroundCol or',[0. 701961 0.701961 0.701961],
' Cal | back', ' Functionl',
"“Interruptible', "off"', ...
"Position',[222 120 60 20],
"String',' Open')
G JlieS Functionl wusS . ilesiow! 20 wsadl adludl pow] waxi o Callback szl (S
olS 15] Callback awolill @ousS 8, il lowdedl GLS Lol Sou o &Il 0id wa,e unw il

sl &as,bll | 1sgazo wloddsil sac
"Cal | back',"sprintf(''Assal anbu Al aykom wa rahmat ou ALLAH wa

bar aket ouhou' ") ',

losiw| Us,l 5] elUid Uog..a...” Ja=d matlab JI 9 om0 GV U3 ¢ ' 50l LS5 La s\
caliion abw o WM oy S5

ooyl Jube aulSol ,9¢5 a9 ;Interruptible s gadl gl oy, il auldl awolzdl
i e alxo 09 Jomiwo 9 S)opo miell 13 a2 Low] soer S UgSed) dauall
lowws sl dp=loll JSii awar VI Lol 5l .audboo Y gl 8,08 @i 830 wlhi wldoec
T p3, 898l (59 5,00 98 oS Lpil> 500

-} Demo design

File Edit Wiew Insert Tools Deskiop ‘Window Help

T

ans =

hzsalamon Alaykom wa ralmatou allah wa baraketouhou
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elo 1] LpiMsaa) wlizeo e oS) s il @l Lils cas Lo lplosiawinw sl allul
ooy oS Lpbrnin ool 1,05l 8,01

h_f _background = uicontrol (' Parent', F_MinFi gure,
' BackgroundCol or',[0. 701961 0. 701961 0.701961],
"Position',[2 2 215 148],

"Style','frame')

€95 1z o >Vl 04 LuSed .Style s g 3> dwols zhsb oSJ 9 53l 8,8 alin wa,e
matlab Jl (59 liwo @8,20ll puill o dcgaza) (swiii il 9 & 83iomall @ousll (399 WeSall
8 iinll LS a%s 9 ligSall (88l i Jub LYl s o LY @il LSS5I (3 08, Jgaxll)
SlgSall (8L x> wiziiow 9 ,bYI L) (swoiiodl dp>loll saziw @uaSll oigy .ap>lgll dnlzl
S 9 pzzdl 9 wlslasYl L 2o L Jilow 531 9 WbVl 8,60 adlol cand a3Vl lid Jud co

808, 8,9.0) @il

<} Demo design

File Edit Yiew Insert Tools Desktop Window Help =

ap=lol) wllb| aslo] :8 o8, &,5.all

048 9 izl .9 08, 8,0.0) (88 duzxo gale Blaoll &lp w9 JaxV ap=lgll puowai cilolg
S pue ol Lai Jé> ol Lai @dlo] . uwwo pulss Ugs dungaw,)l dp>loll (88 wligSe axlgi &,V
;o .0lgSel) a9,20Jl vicontrol alall style ol e jue WSy

h_f _background = uicontrol (' Parent', F_MinFi gure,
' BackgroundCol or',[1 1 1],
"Position',[2 2 215 148],
"Style' ,'edit', ..
' Cal | back',' Method _To _Call ",
"“String','0", ...)

text ,popupmenu ,edit ,SUl Jorw sle guide 0,9¢ Lo Jslsi 5,51 wligSe dac @dlo] LuSoy

<) Demo design

File Edit Wiew Insert Tools Deskbop Window Help

Pleaze select a way file to analyse:
: -
Filename:
F5:

MEBIT=:

N

alpdl ap=lgll 19 p3, 8,9.0]l
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Qo J| oyl

P 1 4 )

aren A1 Agal gl yans
Backgr oundCol or 2dlall ) aass
Posi ti on Gl 5 S aass
Style oSl aaas
Tag Sigal paas
Stri ng ua.\“ Aaa0
Font Wi ght Ay £ 55 i
Cal | back el
Interruptible sl
Val ue el 0

- SlgSall yailas 2 p8, Jgamdl

chal 9 e &3 oV ,Saasll 8,9,all duc V| da>lg ap>lg 08 WlgSoll adls zl)sL @a‘i \
sl Lo alall OV elitinn] 10 08, dysall Jini ie (i (38 o2 dass lpale craiay 5 ap=lsll
VeSoll g8 wlelzl Jioy Sl WSl ol lale Ap>lgdl 8 o>l S il WlgSoll gao>

.Frame

) Figure 2: Demo GUI |’L||E|[Z|
File Edit  Wiew Insert Tools Deskbop  Window  Help

[ Puzh Button ]

| Ecit Text |

[ ] check Box

() Radio Button

|F‘|:|pLIp ML j [ Toggle Button

J[ | Static Text

a1y ap>l 9 09 WligSell @S 110 8, 8,5.0]1
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1S JSJ style awolzl) aJWl slosw VI sbow] waSy wlgSoll ois zl,sY
Push Button | Radio Button | Slider Check Box | Frane
Static Text PopUp Menu Li st Box | Edit Text Toggl e Button
.obgSollelowl 13 o8, Jgazl

wlgSoll yw Jeladl 3.3
leles e wlp>ly panai) B GligSell 5 asogmll wlp=loll puadi s 0,55 o o JS
olsSall o pudll 5500 8xesS e gazdl g WA . Jitwo gopnireS Wi gliz Lo 1l
o)l Gldos)l axi saalite ol pasinmal) GloWo LiST 4961 lpiy Lowd byl

Gurhaidl ap=ls pasiuall Hlus] cows> dp=loll (e 8500 Hlpbl 8 Jiosy by Jlioy [aw
Ol lale Lo wlw 0,55 pi o LS iy ap>lol ells puoai) 9,11 08, 8,0.0) (59 diuzo
8ysall powly vasundl )3l sde Ll ue 0.0l lpb] 4,808 59 oSy L ol

functi on Show mage( | mageNane)
swi tch | mageNane

case 'caner aman' % ' Showl mage caner anan'
i mshow( ' caneraman. tif');

case ' peppers'’ % ' Showl mage peppers'
i mshow( ' peppers. PNG );

case 'saturn' % ' Showl mage sat urn'

i mshow(' saturn. png');
end

LM Callback duolzd) slow!] (e sl doudll aaludl 8,8l (8 @dlaoll el Jios
3 0.0 A>lgi Hluwoe s 09 bge=xo Jsiwo wlo 9 Showimage dlul w0 du= LS &\l

-} Figure 1: Demo GUI
File Edit Wiew Insett Tools Deskiop Window Help ~

[cameramar‘u] [ peppers ] | aaturn J

SlgSoll o Jeladl 111 08, 6,9.all
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>3 UgSe b wo el 9 UgSe pailas (88 Sl @S LY WU Wbl Bapy
UgSal) ;o e Blic (s 9 ,Tag ol b e LISH wldosll 0is . Jubaeill o JusasllS
111 8,00l (8 dwzo 98 oS LM o aud oSzl Sy

Push the button to add 1

2 [+ J|| | pisabie | [ Enatle |

c (& |
OLgSodl G Jelaidl 112 08, 6,0.0]l

ap>lo)l puoai dic MenuBar awolzl 2,5V seen s g dp=lodl o whlasVl axsV ole s>\
Mai nf i gure=figure(' Col or', Bckgrnd,
I\/EnuBar , Menubar, ...
' Paper Type', ' adletter',
'Resize','o‘f',...
" Posi ti on , [ 150, 150, 100, 70],
' Nane' . Derm [CU R

dous)l Gawl il eJl Bl dabe 9 Jused o OlS) ,)I))I &\ .12 ap>lgll (Sgixi
.aJ asylll Tag awslzlControlTag

function Di sabl e Enabl e(acti on)
switch action
case 'Di sabl e’
set (findobj (' Tag',"' Control Tag'), ' Enable', "' off');
case ' Enabl e’
set (findobj (' Tag',' Control Tag'), ' Enable',' on');
case ' Show
i mshow( ' caneraman. tif');
end

Lo UgSo Las Juasi g 8el,8 @anS) s (0 .12 8,5.a)1) (sJlgal Jlioll
Jass o5 al 1 aslo| ,p08,) lpas Jugss ,alsll &ls gas 8:L9 pa )l (sle paziwoll Hi5 LodS
1 298 ol &Gls wge Ol lode |, lpas

Aiols s g UgSell 1o e el lad 9,331y yol (88 ol Caoaziiw] luwdl Jlodl (s
1 2 ibell 339 Ol bo Gl (s sl dghaxS lpopd i ST HoloVl wly> Jliodl lis (5o
Joasi ol 8518 o aic oS 48 it sbdell aod ilS 9 pladl ol ddoc WSS 13

.set g get ol plaziw] juc anilas> Sas|
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function | ncrenent
handl e = findobj (' Tag','t _2');
i f ~i senpty(handl e)
CurrentVal = str2nun{get(handle, 'String'));
Cur r ent Val =Cur r ent Val +1;
set(handl e,  String' ,int2str(CurrentVal));
end
end

SLVl o ol g9 .popup-menu wgSiodl Caodiw] .12 8,0.a8) (59 Lol Jlnll (s
paziwod) 8,8l 81>ly ,olgaas JSub Wby e aigS) Joledl &l o wogaill Jga>g
aole Olugio plazinw] oSos UsSell 1id go Joledl ywuid oo JSJ @lulioll puill puni sl g
&0, oigy ol 9 dud )l wilog)l aai sl 8lodl 8yaull 9 dp>lgll b8 u &S e

) ablaol dousll 9 pazioll aled Sl sVl w39l i

function PopulMbdi fier
% Shar ed paraneters
gl obal popup_strD;

gl obal popup_strV;

gl obal popupVal ue;

gl obal p_popup;

handl e = findobj (' Tag', ' popup_tag');

i f ~i senpty(handl e)

eval (['g_str = popup_strV'])

ol d g = debl ank(g_str (popupVal ue, :))

Sel ect edl ndex = get (p_popup, ' Val ue')
set(findobj (' Tag', 't _text')," ' String', deblank(g_str(Selectedlndex,:)));
end

.User Interface Control yaill ,laiz] Lpoww| g .uicontrol dwwws,Jl @yl Loasuc] (gaw bo o9
Joazdl (0 lpl> camax adelod] gl Glp=lgll puouas (88 dauan "wlgsl" dac &l oip)

rsJ Bl
>>|s C: \ MATLAB71\ t ool box\ mat | ab\ ui t ool s\ ui *
uitoolbar.m uisetcolor.m uigridcontainer.m | uibuttongroup.m
uitoolfactory.m uisetfont.m uiload.m uiclearmode.m
uitree.m uisetpref.m uiopen.m uicontainer.m
uitreenode.m uistack.m uipanel.m uiflowcontainer.m
uiundo.m uisuspend.m | uipushtool.m uigetdir.m
uiwait.m uitab.m uiputfile.m uigetfile.m
uitoggletool.m uitabgroup.m | uirestore.m uigetpref.m
uisave.m uitable.m uiresume.m uigettool.m
uigettoolbar.m

U 2l o=l pmoai) olgsVl lzo gag a>ly Also 8 dcgomo Jlgal oia s\ LS

Jloall 0id wsilog wlausS| pSJ 5l .matlab
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sacluwoll uoguas 4.3
sloYl sehall Jg=> wlogleo 9 daclune yogai @lo] po 1 M9 (s8Lix] 9 JolSio Bashaidl oS
daclundl yogas a8lo| LiSoy . sl (swiziwod ;1Y gl 28 sl OULLI o &S e g
lo Jeiws abluy JSo ol sacluell yosai @nnso dwgw, lp=ls puoans Ssw Gyb sas
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function [outl, out?2]=DenpHel p(varargin)
% This is a the help text of the nethod DenoHel p. ..

%
% See al so ShowHel p

% 14. 7. 2009
% | Ben Laiid

if nargin < 1

MsgBox (' I nvalid I nput Argunents.','Deno GU Design');
end

% Cont i nue your code here

Bacbuedl yar J31s £, Jhaw i ot bo 8 @aols 0,55 guw Lod duwss oMel Jlall (s
gl 9 &8l LlS Js> wloglee 2oV lls o salei JSis (58 puadd 9 LIS €506 Sl )l LoS
olgV1 8280 (8 Uiy plsll e dacluoll Lai 9 wlogleosll 0id Hplbai ol wes lpulis

>> hel p DenoHel p
This is a the help text of the method DenoHel p

See al so ShowHel p

il dp=lg)l Lsucl ,matlab JI &ay kb saclwoll Logas 2l 9 &gyl Olo=lg)l puowai) e
e ,lpb] alSo] helpwin alul Sos 5lel .aolnll ap=ly Sl o FL 3l (sde sl sic gk
.matlab U sxcluwll Logad &b @l gJ LS
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-} Figure 1: Dem... QI§|@

Fill Ed Wie Inseé Toc Deskl Wind He

TODC: Add wour controls here.

| Hep | [ 2bowt |

Lilw ocly>l walizo i aow Ul @ols 2 uidl wagiu bo Jliodl 1 (58 )1 V

function InterfaceManager

Mai nfi gure=figure(' Color',[0.8 0.8 0.8],
' Paper Type', ' adletter',
'Resize', 'Of',...
"Position',[150,150, 200, 100],...
‘Name', 'Deno GU');
Text =ui control (' Parent', Mainfigure,...
' Backgr oundCol or' , Bckgr nd,
"String', 'TODO Add your controls here.', ...
"Position', [X Pos Y Pos+50 W dth+80 20], ...
"Style', "text');

butt onl=ui control (' Parent', Mainfigure,...
' Backgr oundCol or' , Bckgr nd,
"String', '"Help',...
'"Position', [X Pos Y_Pos Wdth 20], ...
"Style', 'Push Button',...
' Cal | back', 'ShowHelp Help ');
but t on2=ui control (' Parent', Minfigure,...
' Backgr oundCol or' , Bckgr nd,
"String', 'About',...
"Position', [X_ Pos+80 Y _Pos Wdth 20], ...
"Style', 'pushbutton',...
' Cal | back', ' ShowHel p About');
end

ozl plaziow] jue lpiw suodl o 33>l 8,800 w9 dacluodl Joga wlixo go> (Sou
31 8 ad,e0ll Alul pgsi) dacluodl Lai Ulgic Lax g Al slediw] oSy 9 . Ao,
LML 8,80l
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functi on ShowHel p(whi ch_hel p)
swi tch which_hel p

case 'Hel p'

helptitle = ' M/Application: Help';

hel pt ext =[
"This denmo ainms to highlight the way of including a hel p nessage '
"to your Matlab GUI application in a standard way. "1;

case ' About’
helptitle = ' M/Application: About';
hel ptext=[ ...
"Matl ab GUI desi gn. '
"Version: 1.0. '
" Aut hor: BenLai i d. '
' Date: 14/07/2009. "1
end
hel pwi n( hel ptext, helptitle);

Il plss 2u30) dupaidl uss olpg>lgl 0is Jio .15 ¢ 14 8,50l Jio wlp>ly (sle Joaxi Lusl
L @slus] g luass LS ST wlaubs ughid sewlls matlab

EX

File Edit “iew Go Fawvorites Desktop  wWindow  Help

X2 &5 4

CDI’I’EEI’I’ES|Index Search || Demos

Title: | Wy Application: Help v|
-3 Begin Here A
@ Felease Motes = | MyApplication: Help Default Topics
Q Installation

Thizs dewmo aims to highlight the way of including a help wessage
to ywour Matlsh GUI application in a standard way.

SR AMATLAR
. #-@ Getting Started
g Examples
Desktop Toals an

C @B Mathematics
< | >

| £

|
L

Bacluoll yogai ap>lg 114 03, 8,50l

(=13
File Edit Yiew G&Go Fawvorites Deskiop Window  Help '!
X 4mm O S i

CDI"ITEI"ITS|Inde>< Search || Demos

Title: | Wy Application: Abovt v|
- Begin Here ~
@ Release Motes = | MyApplication: About Default Topics
@ Installation
=R AMATLAB

* - Matlakh GUI design.
D Getting Started Version: 1.0.

-4y Examples Author: EBenLaiid.

Deskiop Tools an Date: 14/07/2009.
-2 Mathamatins bt
< | X

el Jg>" ap=loll 115 o8, 8,0l
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Al pow] s OMosw oubatio guale (sle aioi Wil lode | bl 8,800 b b w8
W]

function |InterfaceManager

% Shar ed paraneters

gl obal popup_strD;

gl obal popup_strV;

gl obal popupVal ue;

gl obal p_popup;

gl obal p_popupM

gl obal popup_MbdeVal ue;

gl obal popup_Mbddestr D

gl obal popup_Mbode_strV;

% Ilnitialize the default value of the popup
popupVal ue = 1;

popup_ModeVal ue=1;

% Popup-nmenu itens texts

popup_strD = ' cameraman| circuit| kids|trees';
popup_ModestrD=" prewi tt| sobel | roberts| canny|al | ';
% Popup-nmenu itens val ues

popup_strV = [ 'caneranman'; 'circuit ‘'; 'kids '; 'trees “1;
popup_Mode_strV=['prewitt'; 'sobel ';'roberts';'canny ';"'all "1;
O/(F:::::::::::::::::::::::::::::::::::::::

Y _Pos=10; X Pos=4; W dt h=50;
Fi gure_W dt h=500; Fi gure_Hei ght =500;
Bckgrnd=[0.71 0.71 0.71];

Mai nfi gure=figure(' Col or', Bckgrnd,
' MenuBar', nenubar, ... % renove the nenubar
"Nunmbertitle', " off',...
' Paper Type', "' adletter', ...
"Position',[150,150, Figure Wdth, Figure_ Height], ...
'Resi ze', 'off',...
‘"Nanme', 'Denp GUI', ...
‘Tag', 'f_Mainfigure');
Mai nFr ame=ui control (' Parent', Mainfigure,..
' BackgroundColor',[0.5 0.5 0.5], ...
"Position', [2 2 Figure_ Wdth-2 Figure Height/10], ...
"Style', 'frame',...
' Tag', ' popup_tag');
Si deFr ane=ui control (' Parent', Mainfigure,..
' BackgroundCol or',[0.5 0.5 0.5],
"Position', [347 4 151 46], ...
"Style', 'frame',...
' Tag', ' popup_tag');
Si deFr ane=ui control (' Parent', Mainfigure,..
' BackgroundCol or',[0.5 0.5 0.5],
"Position', [4 4 342 46], ...
"Style', 'frame',...
' Tag', ' popup_tag');

t xt _box=ui control (' Parent', Minfigure,..
' BackgroundCol or',[0.5 0.5 0.5],
"String', 'Select |nmage
Sel ect algo:',...
"Position', [X Pos+l Y _Pos+3 Wdth+150 15], ...
"Style', "text',...
"Tag','t _text');
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p_popup=ui control (' Parent', Mainfigure,.

'BackgroundCDIor (1 1 1]

"Position', [X_ Pos+65 Y_ Pos+2 W dt h+28 20],
"Style', 'popupnenu e

"String', popup_strD ,
'VaIue',popupVaIue,..

' Tag', ' popup_tag');

p_ popupNtU|c0ntrol( Parent', Mainfigure,.

BackgroundCbIor ,[11 1]

"Position', [X_ Pos+200 Y_ Pos+2 W dt h+28 20],
"Style', 'popupnenu',...
'String',popup_NbdestrD,

'Value , popup_ModeVal ue,

'Tag', ' popup_Mode tag');

bt n_Proc=ui control (' Parent', Mainfigure,..

' BackgroundCol or' ,[0.5 0.5 0.5],
"String', 'Process',

"Position', [X Pos+280 Y _Pos+2 Wdth 20],
"Style', 'pushbutton',...

' Cal | back', 'kernel Process');

btn _Orig=uicontrol (' Parent', Mainfigure,..

' BackgroundCol or',[0.5 0.5 0.5],

"String', 'Show I mage', ...

"Position', [X_ Pos+345 Y_Pos-5 W dth+20 20],
"Style', 'pushbutton',...

' Cal | back', 'kernel show );

bt n_hi st U|control( Par ent ' Nhinfigure,..

BackgroundCbIor ,[0.5 0.5 0.5],

"String', Shom1h|st',...
"Position', [X Pos+345 Y Pos+15 W dt h+20 20],
"Style', 'pushbutton',...

"Cal | back', 'kernel hist');

bt n_Hel p= U|control( Par ent ' Nbinfigure,..

BackgroundCbIor ,[0.5 0.5 0.5],

"String', "Help',...

"Position', [X Pos+420 Y _Pos-5 W dth+20 20],
"Style', 'pushbutton',...

' Cal | back', 'kernel Help');

bt n_exi t U|control( Par ent ' Nbinfigure,..

% Show def aul t

BackgroundCbIor ,[0.5 0.5 0.5],

"String', 'Exit' ..
"Position', [XLPos+420 Y_Pos+15 W dt h+20 20],
"Style', 'pushbutton',...

' Cal | back', 'kernel Exit');

i mage

i mehow(' caneraman.tif')

Ju8 oo pleasw] pau il awus )l wilogll Sgixi (sl dlgidl sd 9 ol wladl 8,60 0ia

ag>lg)l ©lgSo
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function kernel (acti on)

global I; % Read The i mage and store it in the gl obal

switch action
case ' Process'
Process()
case 'show
i mshow( )
case ' hist'
figure, imhist(l);
case 'Hel p'
Hel p() ;
case 'Exit'

App_Exi t();

function Processl mage(l, Mode)
Per = edge(l, ' prewitt');
Sob = edge(l, "' sobel');
= edge(l, 'roberts');
Can = edge(l, ' canny');
switch Mode
case 1 %' Per'
i mshow( Per) ;
case 2 %' Sobel"
i mshow( Sob) ;
case 3 % Roberts'
i mshow( Rob) ;
case 4 % Canny'
i mshow( Can) ;
case 5 %'Al’
figure

subpl ot (2,2,1), subinmage(Per), title(' prewitt")

subpl ot (2, 2, 2), subi mage(Sob), title(' sobel")

subpl ot (2, 2, 3), subimage(Rob), title(' roberts')

subpl ot (2, 2,4), subimge(Can), title(' canny')

function Process()

% Shar ed paraneters

gl obal popup_strD;

gl obal popup_strV;

gl obal popupVal ue;

gl obal p_popup;

gl obal p_popupM

gl obal popup_ModeVal ue;
gl obal popup_Modestr D;
gl obal popup_Mode_strV;
gl obal 1I;

% Find if there is an object having the tag popup_tag

handl e = findobj (' Tag', ' popup_tag');
i f ~i senpty(handl e)
eval (['g_str = popup_strV;']);
Sel ect edl ndex = get (p_popup, 'Value');
| mmgeNanme= debl ank(g_str(Sel ect edl ndex, :));

swi tch | mageNane
case 'Kkids'
I =inread(' kids.tif");
case 'caneraman'
| =i nread(' caneranman.tif');
% ..

vari abl e |
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case 'trees’
I=inread('trees.tif");
case 'circuit’
I=inmread('circuit.tif");
end
end %end if

handl e1=fi ndobj (' Tag', ' popup_Node_tag');
i f ~i senpty(handl el)
eval (['g_str = popup_Mode strV;']);
Processl nage(l, get(p_popupM ' Value'));
end %end if

function Hel p
Hel pFi gure=figure(' Color',[0.71 0.71 0.71],
' MenuBar', nenubar, ... % renove the menubar
' Paper Type' ," adletter', ... % Resi ze', 'O f',..
% di sabl e resize property
"Position',[150,150, 200, 200],...
'Resize', 'off',...
"Nunbertitle', " off',...
"Nane', 'Demo GUI: Help',...
'Tag','f Hel pFigure');
Si deFrane=ui control (' Parent', Hel pFigure, ..
' BackgroundCol or',[0.5 0.5 0.5],
"Position', [2 2 198 198], ...
"Style', '"frame',...
' Tag', ' popup_tag');
t xt _box=ui control (' Parent', Hel pFigure,..
' BackgroundCol or',[0.5 0.5 0.5], .
"String', '"Wite sone blabla here ...",...
"Position', [4 20 150 150], ...
"Style', "text',...
'"Tag','t _text');

function App_Exit
Tags = ['f_Hel pFigure
"f _Mainfigure'];

for i=1:size(Tags, 1)
handl e = findobj (' Tag', debl ank(Tags(i,:)));
i f ~i senpty(handl e)

cl ose(handl e) ;
end
end
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www.mathworks.com/access/ helpdesk/help/techdoc/index.html?/access/ helpdesk/help/techdoc/ ref/figure_pr

ops.html
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