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doddo )

fCewaz> MATLAB Y-

> 0583 9 (533 Olewlro L oS LS (gl a5 cl (6 ,550mlS 4ol y MATLAB 53l 6 )3
MATTix LABoratory ow Sl &l 5151580 0 5 -l ob el ool ags i )lo )1 g ps Jas>
Slikos Jold Blas Jo 4y (latails § (st il ;00 Gl adsl Bas g oy uldl
FORTRAN 5 C y52re0 Jolotio (mags aolipy sy 5o alin (yidigh 4 5hs (g (o yile
Jlo 50 a5 (g 5t Wil oals 00938 138l 05l (6t Lo SleibB Loy LIS o
g Slawlo ploxil g (cungs 4ol o 00ls puw i gl (5,98 5 )5l 4 MATLAB ,ol>

Jmo oao i g el 0g2g0 LS o j0 aS Cewl Sldle » Cdle 093> (pl Job yo
VOIS JRN IPC SV RIS I wol oo Ol ygws ibe

help ;! colasw! Y-
3 95ls (oo sl s Ay S ols B L g j5ied 9550 50 wilsS &S (90 50
) ciS 5 oS g anig 1) a5 0,90 2l b jgiws a6 1 51w g help aclS MATLAB o,
RV
» help magic
MAGIC Magic square.
MAGIC(N) is an N-by-N matrix constructed from the integers

1 through N”2 with equal row, column, and diagonal sums.
Produces valid magic squares for N = 1,3,4.5,...

MATLAB S 0 ey jgimws (ol .Cwl helpwin jgiws o0 5 )G help loolain] oo o,
Do yg) Gy g Al oy jo ) 5L 8 90 Slomuog B oss oo 05ll g 0uS o 5L 1,
Sles o &1l help jgiws a5 aiis oliled oy (] 0 odd ools Slesg

4&..][? )O ..\.:3_.4.: o o‘))si gj))a L_99)> bhelp )d é»‘s.) 9 u‘)s.u.m) ﬁl‘ aS el &Mas; L) ra)y

0 5 S oy L Ll sl s
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demo ;| colaw! Y-

SUG 51 goanie sledlie ol (oo ()T 50 Lo 45 035 (0 5L (g0 0ty demo 5o
9 wuled (oo 0y Oldi bolyen 5 Al slajloges Ldlie ol 5l 65k ol |, MATLAB
a5 09l oo Aoyl aidd o0 ST MATLAB 3l eolaiul o9z o)l o (siube Olndgl puizxon
L olss oo 2le)lS az a8 sl azrgie L5 aS sanlia |, e Jlie ol Sl (g0l Lo
6 o0z gl aiilyy o ool ol 4slyy 4igSa 45 0 Cd ofyg oo pll MATLAB
INVEIDNERWEY

6{‘-&.&3‘ Oldos -Y

Wil 59, sz Slalos 9 b 4yl (40,5 Gy i V=Y
22,5 iy ol o0 )] €55 ez MATLAB ;o
ks Ggbe S5 a5 ISl slael )
(Gom ) adl oo (ygiw b o SO el aST oY
(8o 90) 355,5 oo JuSis cmpo Lialy] SO 50 0ads sau slacl 5l aS Lo Slo Y
99 5l i ol b slo )] ¥
S0 S5y g sliel 5 o Shiel ey sl g aiil By g sue ablyy o aylT Sy (sl
Iy oo 550 Jlaie MATLAB (o0 SO 10 B, L goue S o350l Oyge 0
b assls semicolon b e ciy ya5 &yl aSST Ke amo oo ylis alolddl
»a=2.5

a=
2.5000

» a=3.2;

»a

a=
3.2000

» p="hello'

p=

hello

Y
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il BB 3,8 S0 9 S5 Bg,> o MATLAB
» A
??7? Undefined function or variable 'A'.

slesl jo aS crul jip Ve ame Conl SYsb (6,08 598 IS 4 polie fols oylas a8 bl ;)
aoliy g oS Jigel 31, Jos plas S0 0 0,5 colawl semicolon | psie 3yxe jews
L aues jLlzé |, CONTROL C a5 coul S5 wles Vb al,] SO pdlae pols oylas ar gg,0
Jexio a0 gl L led (oo ddined 5 auo YU o aS jghailen 00 )5 adgie polde ool ylid

o )5 s alold Las (S, MATLAB wiS oo oolice (peizman S5 sanbie |, o] loie

S oolatul 3 giws jladly g Blol bglas pl Bis gl 0,105
» format compact

R S BUTEC NI
» v=[12 3]
V=
1 2 3
» w=["abcd' '1234']
W=

abcd1234
sla e sl sl 5l eolanl Jg 5,5 solaiwl aig,S 5l ool "l goae sla,ls iy 25 gy
soli_ul JL5 sl olgic 4 MATLAB gl 0 45) Jlo s jl ool el s calill 3>

235 (go iy [[] Djgo a4 aS (5,005 5 cendle ()1 (5 ks

il 2y D90 4 Lo Slo iy x5 0920

»m=[123
45 6]
m=

1 2 3

4 5 6
» n=['abcd'
'1234']
n=
abcd
1234

Dl s b g 0,5 cdalive alflas jglay 09l o) o e SO slac]

» m(2,3)
ans =

6

YJ
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» m(2,3)=7

m=
1 2 3
4 5 7
D9 o0 ezl 5 O jg0 a4 s Slo g lalo (55, (5 ool Bldes
» 2*¥m
ans =
2 4 6
8 10 14
» m+1
ans =
2 3 4
5 6 8
»nl=[254
-1-20];
» m+nl
ans =
3 7 17
3 3 7

b oo 5l 5 s Lo g bl b o (55 (oo ) G ile Sl S slasl a5 el S e oY
bl (oo gam Hlaw 4y Jll glise 4 o sle G iy ya5 ,0 semicolon (o (G 8,8

»q=[1,2,3

456;789]

q:

2 3

5 6
8 9

< b~ =

23,08 G151 a0 b g gt dajlaw 4 g9 53 (0L 005 (1) i 9o Slee

» q(l,:)
ans =

1 2 3
» q(:,2)
ans =

2

5

8
» q(1:2,2:end)
ans =

2 3

5 6

f
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i les colaiwl Who jeiws 5l auley o auian 1) ool slom! (slo puxiio pb alyse ST

» who

Your variables are:

SLSG 1, whos jgiws LT 8,90 50 5 a8lol Sledbol of yod 4 39240 (sl uiio pb oalive (sl

» whos
Name  Size Bytes Class

a Ix1 8 double array
m 2x3 48 double array
n 2x4 16 char array

p 1x5 10 char array

q 3x3 72 double array
v 1x3 24 double array
w 1x8 16 char array

Grand total is 31 elements using 122 bytes

50 gl ool [ogy a5yl )8 v 5l sole alols a4 )] slacl a5 soue slo,ls oy gl

ail K0Sy 5 10 solus alols 4y )]

» 1t=0:.5:2
t:
0 0.5000 1.0000 1.5000 2.0000

23 00 i i S SUISG 51 (0518 dw 90 5l i &S ole al)]) gam s> sle 4]
Mdasm juwilods p) IS @) paw da olg oo Jlo lgie & 0w MATLAB 5

19938l odu iy ya5
» m(:,:,2)=ones(2,3)

m(:,:;,1) =
1 2 3
4 5 7
m(:,:,2) =
1 1 1
I 1 1

3,100 0929 a4y o lez ol gl gols pU Jg gl oo aiaS

N
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» length(t)
ans =
5
a8 oo iwlad 1) o yile SO ledgiw g o ol size jgiws
» size(n)
ans =
2 4

2 ashl Jeb o] sle aige a5 000 o 1) 5 100 (sors diz sla al,l 5,50y size ;l eolatul
RCW I IR PR S I ot

Sl asle 3gy (o0 )0 Lo wl)T i3l o a8 g 5l (S

ones(2) WS o obml ) gle adlge L VXY s ile S
ones(2,3) WS oo ol Y le adlge L VXY s ile S
zeros(2) S oo ol jro gle addge L YXY g 5le SO
eye(3) QS oo bl IV 4y s Sile SO
linspace(-1,5,7) S so 0l B g -) o (Gl Jolgd badse YV L (sylo 5

linspace(-1,2,8) oS ool Vo' 9 Ve i (ssbone oo I8 Juolsd L adlgn A L 5,1

5] b\.:.’;)L,cx.:S‘_,’.oJ.o.cLad.llj 65)“55’-353}‘ §olows

sum(x) X sl adlge oz Jol>
cumsum(x) adge o U sl 51X slo ddlgo pox Jol>
prod(x) X sl adlgo o palol>
cumprod(x) adlgo 2 U Jol 51X slo ddlge o palol>
max(x) AS o g 1) X ddlge o 55 )5
max(x) AS oo o 1y X addge o i8S
sort(X) AS oo e )X slo ddlge
mean(x) X sl ddlgo olux Sl
std(x) X sl adlgo jLes Sl il
4
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b ools SLjL g oS opmsd V-Y
3l asS 0,23 |, (workspace) LS la o )0 04290 sl piio alS algsn a5 a0 o
S oolaiwl save giws

» Save

Saving to: matlab.mat

Iy oasgy pl )0 95290 sla ools .aled oo 0,53 matlab.mat oaigy (o |y b ools jgiws oyl

gad 2b3b p5 Goyb @ ol oo
» load

Loading from: matlab.mat

RS et (U393 1) 0033 0aig ol alys (o ail p3Y 45T 5500
» save myfile

nled b3k pj sges b, o
» load myfile

1355k edigy pb 5l a1 sl pb s 0,033 1) Lo pusite 5l oany Laid a5 aalgs o S
» save myfile t f

Sl 1y sl p ccul (BLS oS S aladls 5l 1) la e 5 golows aunlgse a5 590 0
iyl clear jgiws

» who

Your variables are:

» cleara f
» who

Your variables are:

S adadl> 5l La pxie adS o] 51 s (6 pmnie U 53 g clear jgiws 5l ooliwl &0 5o

Mgl o0

Y
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o3 binary ST a1, o ools ol osls Lid YU j0 a5 3,90 4 SAVE jgiwd 45 0uS a>gd

Sygmo =l yo oS SLsb Il e eols ol wdley o MATLAB Lo jo aid g wled oo

aS ool a by jlo aS 6o)lee o 0,5 e 2Lk il eal 0 md aS b les L e ysis
1S 0,3 aSCll O ygo a4 1) b ystie b asled ob3L (6,500 Glelaows jo I, o ools

» save name t -ascii

» clear

» load name
» who

Your variables are:

name

sa0ig s P Lok «puie ol ASCH s0igy 5o oljl A 0 so oanlie YU o a5 slailen
e yo 1y dlss aSsT Ko cunl (extension) allss adlé eas olowl ascii eaigy Lews .09 dalys
5\,..5 ;J 05\33),3’

b w1l 69y o il Wllos Y-Y
5 i plo Slalae LT as 48 ols ol o 41,1 (55, Sliles £45 30 olsf o MATLAB o
5 &= cgmiilo 0 pd 0l dnlne bl s Sle Slilas ansS (o0 gas @ pae Slilas

» r=rand(2,4)
r=
0.9501 0.6068 0.8913 0.4565
0.2311 0.4860 0.7621 0.0185
»r'
ans =
0.9501 0.2311
0.6068 0.4860
0.8913 0.7621
0.4565 0.0185

d_jay).n(_sl.e‘_».n){.c)odm‘bl@‘_“ufu d;ﬁsé&s* MA)‘LC)‘OQLQ.A.M:‘[;GW.’)JLA u]@
10355 (o ploxl
» v=[1:4];
» r¥y'
ans =
6.6636
3.5634

A
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» s=[0:3; 2:-.5:.5];

» S+T

ans =

0.9501 1.6068 2.8913 3.4565
2.2311 19860 1.7621 0.5185

il oo 08,9l 3 )0 s yile il 5l golass

det(a) s ol Ol i
inv(a) O9)ly o ile
eig(a) e o ile oy slaylay g polis
poly(a) ol dasine gl oz v

b w1l 59, g 4 pae wldas F-Y
Sldes g95 90 (S jshy el 28 wiejli MATLAB 5 s a1l (55, 6 Sldos bl
oLl o il (6,10 s Sldae-Y (pae 4 gac Sldee-) wls bl o wl)T (g9, g5 oo
WS SR 5o ) 5y )l 50 008 ge Dlawle )5 ISl 5 el Slilas £45 90 (nl (28,5

»a=[12 3];
» b=[2 -1 0];

WS oo o0 0 1) 90 (pl seles e dS 0SS 5,8
» a*b

??? Error using ==> *
Inner matrix dimensions must agree.

sl 4 oo cadle ool MATLAB o a5 el () 358 Jos 3l Uas ply 28,5 Lo

by ploil 4y pao Jlop ooledl 5 b lgs o 1y YU e (plplo sl cas jle 0o (line 4
» a*b'
ans =

0

VXYYV )+ xe =0 i Sl o il 90 ISl Gy cids (o s o)

Coadle 51 s adais SO b gl Caws w1, o p g0 )l e 4 guac G o sualtu ST
SVRINUER

» a.*¥b
ans =
2 2 0

q
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i 0 o T il lei g s (5l Q‘ssu’.o‘) Joddljgiws puen
» a2
ans =

10lys cdle 5l S alads (357 gelp D50 )0
» a2
??? Error using ==> "
Matrix must be square.

format g disp Ol ygiws b piolod axto 59y b g5 pudis 0-Y

ol yo S esaliie puiite ol e b 1) o aslys (o asilay amlgsu | pite SO laie ST
Aaw 50y ok e g ool plis | ggled cudle T JLis 4 g o s MATLAB & jg0
oo g o)1 pls o,lgd ail o3V 4SSl (yga e Jladie (3 Slp g (o S johan b
Ay G 1, diSp gws Auilel e wusS caalive |y (gglud

» x=[2 4 5];
» disp(x)
2 4 5
» y="That is better';

» disp(y)
That is better

105 S cle 5w b oily oo |, MATLAB 6 oy

» cle

Ul ple SLol by las 4 S 05 0 Sl format compact jgiws asas0 DL a5 jglailes
AS A uS o8 Ced 35 (6,500 gl 8 sl IS lls format jgiws a5 5 Bde muls

et Glaled 4o 55, 1) 25 0 sle addse oalys o
» v=exp(-10*(1:5))
V=
1.0e-004 *
0.4540 0.0000 0.0000 0.0000 0.0000

a2 s | olael jisled o9 format jgiws SaS

\o
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» format long
»V
V=
1.0e-004 *
Columns 1 through 4
0.45399929762485 0.00002061153622 0.00000000093576 0.00000000000004
Column 5
0.00000000000000

il 33 1) e 31 oy 0l ools s slael slass jg sl aS il 02 b auS oo camlice

50 0 Gioled aewlis el 1) Jlas 0550 o (slo ddlge der a5 Cancs 08 joim Jg oo o
1 )G Gioles 4 sede olad jloolanul b olael cosl ge > oy

» format short e

»V

V=

4.5400e-005 2.0612e-009 9.3576e-014 4.2484e-018 1.9287e-022
)y oyl 4y bogy e Slendgs aS 09 (o dmogs format jgiws UG 5l ey el ol
S asdlas help o

Lol dos o> -V
J_J..?;'A_'{‘PQ-‘—LSL_Q adlge a S gyl oy G Do 4 MATLAB (o gl abexr 0> SO
p(X)=XY—YX+&6‘d_Lo.?J_:.?JbLoL§\ﬁ aw@@ﬁngfwjadudh\loo

30,5 oo By i S 4 MATLAB o
»p=[1 0 -2 5];

S o Wi S glo Al V-Y
13,9] Gy ) Oy Al o |y ol Ao i S sl as

» r=roots(p)

r p—
-2.0946
1.0473 +1.1359i
1.0473 - 1.13591

» p2=poly(r)
p2 =
1.0000 0.0000 -2.0000 5.0000

AR
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Sl dos i O jlado dewlee V-V
o p) Hase Jlie gl wlod oo dsle das 1 o 1) gl dax 2z jlade polyval &b

10,5 (o0 dmle o G,k

» polyval(p,5)
ans =
120

aoz e LSO T decony g conv algs o Slgy o Lol aden i pandli 9 00 Sl

Ol adez wz g0l opalols o WS Gl o ] b(x)=x-) a(x)=x +x+) ! dox
el oo Sy 25 Grsb

»a=[1 1 1];b=[1 -1];

» c=conv(a,b)

c=

I 0 0 -1

» [g,r]=deconv(a,b)
q =

1 2
r =

0 0 3

LS‘ l > d&% e ae & f_Yl

DS dwle polyder 2l o )G L osles o 1) (6 SRCIPTY,

» c=polyder(a)
C =
2 1

g )9] sy 05 D0 4 Ailys o |y @xD) (ol dhoz iz g0 il gt
» d=polyder(a,b)
d=
3 0 0

A2 99 el Fidie a5 L Yl polyder b >4, LgLer;Ln;j slaxs &S g0 4o
iled oo i | (a/b) (gl dlax

\Y
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» [q,d]=polyder(a,b)
q=

1 -2 -2
d=

1 -2 1

Gl dos L S ol F-Y
)sf.coa..;‘soab.bl.’éjuWQlﬁA}leStsol%l)dldpqu);@%b,épolyﬁt@ls
1 5255 5l o1y ) blAS dsgame Jlo pleie 4 uled (o0

»x=[1 2 3 4 5];
» y=[5.5 43.1 128 290.7 498.4];

G5 bLis (o 5l a5 aiS o il |y pow a0 (gl dlos diz (p g ol o ) jetw

10,35 o
» p=polyfit(x,y,3)
P -0.1917 31.5821 -60.3262 35.3400
A ey HI0508 S50 1) adgl sla ooly g oals dwlne  Joie A lie gl 0l 0 >
» x2=1:.1:5;
» y2=polyval(p,x2);
» plot(x,y,'0',x2,y2)
500
450 +
400 +
3501
300+
250+
200+
150 F
100+
sl
01 1.5 2 25 g} 3.5 4 45 5

\Y
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o 2l g wllos ¥

oo awslio V-¥
gy o0 )5 By g goae polie duslie gl 55 sleiedle MATLAB (o
= N 5SzsS
<= L sgbue b 5l 2S5 oS
~ 35S
>= L sgbae b 51 2555
== L gsbue
~= L Wb

sledle ol plzl ailj—l slacl 5 JSLI L 4,11)1 99 ISl 90 o ol oo |y ol anslan oy

Sldos dan Jol > a5 0 S d>g Dgd 0 00,50 ;o) 0 b Slee ! Jos 0920 5l

» 3<5
ans =
1

» [12]>=[0 3]
ans =
1 0

»a=[123
234];
»b=[-121
024];
» a~=b
ans =

1

1 1

O =

1 sy 0y pg oy
»x=[12-10-54-15325-5]

W2 o ol Iy Slopm opl cude slo ddlge o le

» X(x>0)
ans =

1.0000 2.0000 4.0000 3.0000 2.5000

\Y
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» length(x((x>=0)&(x<=3)))

ans =
5

‘s.nh...o" . GLQ,&L&C/ Y-¥
aid e b Slae (pl 0,5 oS5 po b i lo Sles 5l oolatul b lgs o], silaie Loy,

& (ale oS )9 9

\ (lad S5 L

XOr (poz &) b

~ s

XY PR oo)s—l 1550 b Slee pl Lo 5,k b
»m=[1 2 4; -2 3 -1];

» ~(m>0)
ans =
0 0 O
1 0 1
» (M>0)|(m<=2)
ans =
1 1 1
I 1 1

» (M>0)&(M<=2)
ans =

1 1 0
0 0 0
»xor([00 1 11,[0 10 1])

ans =
0 1 1 0

b 03wl b ol 4 (69,9 510 99 9 Cenl @b Sy XOT &5 0SS 4z g5

find g all any ko slgd Y-¥

e Loyl 0gzg o SO0 jao 8 ddlge QTJ&SGAWany @U
»v=[-2 1 3 5];
» any(v<l)

ans =
1

VO
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» any(v>6)
ans =
0

e b s S yo o dglie asa LT a5 0l o e all 1

» all(v<1)
ans =

0

» all(v<6)
ans =
1

Sl Oile mlgs pl (9,5 Sope (nl 0 0 )G 8 L Sile sl ol (o 1) 398 RolgS
o sle giw o gl eals 4 slo awslie Jol>

o3 oo las all Sy o 1) Hho it gl adlse S find w5

» find(v>3)
ans =
4

opgolacl fF-¥

S iy bl 6z Sl 5l aS ]y Shle Jols canl ,0lE MATLAB . s> slasl 5 ogdle
FB ot ho p b pendi g (INF) Colos (o Sho 2 0de SO e a0 by ],
.(Not a Number L NaN) ceul acwlxe

»x=[1 2 0]./[2 0 0]
Warning: Divide by zero.

X =
0.5000 Inf  NaN
S ookl Slawlre jo alyy oo i slael Sole 4 1) cogpge slacl fyizen
» y=sqrt(-1)
y =

0+ 1.00001

S ololis 1) olael plas’ aas oo oSl Leds 4y isreal 4 isnan dsinf finite xlgs

» finite(x)
ans =

1 0 O

\¥
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» isinf(x)
ans =
0 1 0

» isnan(x)
ans =
0 0 1

» isreal(x)
ans =
1

» isreal(y)
ans =
0

L oold g y5 -0
o ¥ ol logei V-0

10 (g0 (LS 1) Jihuns pite Sy o> 2 @8 Sy o 0978 ) Dl jgts dcgecs
» x=linspace(0,2); y=x.*exp(-X);
» plot(x,y)
» grid
» xlabel('x")
» ylabel('y")
» title('y=x.e"{-x}")
» text(1,.2,'centre’)

y=x.e™*
0.4 T

0L - /- v o s el e 4
0.05F /- v oo
0

\Y
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1ied oo plml ]y 5 Jlesl oo 5 4 398 bas Cuda

AS o ol 1y () &b g (X) Jats sl o Hlo 0 -)

led (o0 o) X )y polie =¥

I8l o loged ], aslls Y

g ooy B jse b Y

s oo |y G350 j97e dgs -0

g o0 O YL yo 1) loged s -7

Jlie =l j9) ol a3y pxio ((V 9 +/V) alais Jlo ol j0) jlai 050 alads o -V
Susy oo |, (centre

0y ()l0g—ad 0 iy File (gg—0 ;0 Save As gl o SaS 4 1) oo ol jloged ailes oo
fig o allis 9 9,5 pmly> o1y (Bogs 1) T el a5 onigyy Sy 1) Jloged j5mms oal aales
L MATLAB L LS (gom Slads jo 1) logad ol auiley oo lod (aiS 0 0,53 0l oo

Amles bk open jgiws ool

DS ol wlg pesy sl (la glm) alides lozedle jlaglys (oo Lo )loged sy plin 5
Do ol Jloged SOy ) bl SOl s Al (e ien

» plot(x,y,".' x,x.*sin(x),"-.")
22 OLaS jlogad les 5o 5 | &lss b pgi) Djge )0

» legend('x.e™{-x}','x.sin X')

. x.e™X

1.81 — - x.sinx |7

1.6 P

1.4+

1.2t a

0.8+
0.6} /7

0.4+

02 e

YA
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e GLiS oy S o 1) Jlaged SG il e wSly o0
» subplot(2,1,1), plot(x,y)
» ylabel('x.e"{-x}")
» subplot(2,1,2), plot(x,x.*sin(x))
» ylabel('x.sin x')

0.4 T T T T T T T T T

0.3} i

0.1} i

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

X.sin x
—
T

33 g ((Fgw 5 S haw) WS o ure |y aman Slonds olawd subplot jgiws jo sl sae g0

Ales oo i 1) (99290 HIog03 (69 juiS L) Hloged oy 16 pou

AS SLelf jaws jloolainl b agiles o 1) loges
» clf

axis Heiws aled 3L o ad pewy slp Gz 0y Wiley oo figure jeiws jleslaul b
Aled oo Ll o G O jgo 4 | Olaize slojeome by YU og0
» figure(2)

» plot(x,y)
» axis
ans =
0 2.0000 0 0.4000

'4
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03 T T T T T T T T T

0.25

0.2

0.151 .

0.1} 1

0.05+ .

0 005 01 015 02 025 03 035 04 045 0.5

oy o 0l (el s piie e p Al o Coli 45T g0 jo il onld

..L_S oolazw! U‘ ) LS‘)" fplOt )93.“:0
» fplot("x*exp(-x),[0 2])

05— 00l & jgo 40) b adaly 00iS attine 4S5 Cuwl (8, 10 SO jgtws cpl Jsl lesS ]
(a=ib oo abn] Wl alflas aS) b g9l> m-file sU L (598 Jlo wilos (b Ldow alal,

oS

131 00 00,91 1) 40 (GO 99 a5 (Sl 9w I (golows

semilogx(x,y) (soa, T X jame) (coi S dond Sloges

semilogy(x,y) (o, Y H9om) (g0, Ao jloges

loglog(x,y) o )& plod loges

polar(r,theta) b8 Slaizes oiws ;o )

bar(x,y) &l Al Slogas

area(x,y) ol 0500
Y.
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o Y b ylogei Y-

A ot SO 5,10 0929 (gam dw (5o l0g05 p i (1 MATLAB o (g0l slo jgiws
i PIOE3 jws SaS a4y 0yilys o ]y (g0

» t=0:.01:6%*pi;

» plot3(cos(t),sin(t),t)

» xlabel('cos(t)")

» ylabel('sin(t)")

» zlabel('t")

20

154

sin(t) 1A cos(t)

1S o5 SUTT j9iisn 5l oolaiul b adley oo |y (gom 4w zolaw
» [X,y]=meshgrid(-pi:pi/8:pi,-pi:pi/8:pi);
» z=cos(x).*cos(y);
» surf(x,y,z)
» view(30,45)

R
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Hod (pl A (63959 slajlo WS o dlul | XY azas (g5, (s g0 4 meshgrid g
Srwd SeeS L auilei o ] oud sl e aiie Y 9 X Olpa )0 Slegdi 0uiiS sl

colorbar ;s o 3l a il o Z jee olael L LSS, Gilkay gl uiored .S lsen shading
A....S oolaiwl

» shading interp
» colorbar

3 waterfall g meshz aneshc mesh ails 5,0 Ol jaws 5l gom av Fobaw )y 1

S YO sa,loges Y-0
HESC o ¥V Clabwe ain (55, o Vo zshw auo &lp o YO C)Lb.o‘ G slologes
el b S les bolas ) Lty cnl 5l (o g (o0

» [x,y]=meshgrid(-2:.1:2,-2:.1:2);

» 7z=2-((x-1)."2+4%(y-1)./2+2*x *y);

» [¢,h]=contour(x,y,z,[-15 -10 -5 -2 0 0.5]);
» clabel(c,h), xlabel('x"), ylabel('y")

Yy
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—— -
/_’ 2
is! \ 4
), 2.
1
2.
0.
05 =
-2\
-~ 0 -2
5
-10
gL 15\ 10)
15— |
.50
-2 L
2 15 1 0.5 0 0.5 1 1.5 2

polie aS g5l en sloima o] wlal p aS sl (5l p contour jgiws ;o ke ylogS ]
clabel jgws i asmlgs ools lois jloges (g9, Caml o p o] sl adlge b pl o LT go0e

A2 oo lid Jloged (59, 1) sl en bglas jiolde

@‘;5&6@)5Mﬁxywﬁoysdlqgljjll)cb»Jmldi)iouis)
ol Cand Z i poldo

» pcolor(x,y,z)
» shading interp
» colorbar

(m-files) g dolpy -#
shyls Lo 0l aib l,=>! & MATLAB lasw o aSs| Slp sl odigy i abled |,

Yy
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WS oolaiwl MATLAB Editor) MATLAB Sl g 5l aS a0 j0 il ".m" allss
5 ooliiwl &ygo 0 08,5 e 09938l T pb b odigy 0053 slKin jo 045 jela "m" Wlis
0dSgp 4S5 auS Jol> luebl (Notepad . la) MATLAB Siol g 5l s 6,50 Sl

00,5 0, 3" m" Wlos b gascil g, 4 >

=l g Cwl 0ol 0 S Le 4ol (sl y>l 5 (cmugs aoliy 0550 0 Jadd Cllilooly 5l isw ol jo
Iy o el 095 a5 00,5 0 deogi oailgs 4y Lol oaid ool lid Con 0590 s 4ol (sl >
led sdaline 1y Ll s g 00,5 1>

ol asliy V-5

3l aegamme 5l s le Lol asbp asil b g Lol aelipy S0 90 @ 0iles o o m-file
P aS ol 0505 |2l MATLAB IS lae ,0 ail8las joba | sl o)l o 45 Lo jgws
a0 el a b jgiws ol s sy MATLAB |5 Lo o], Lol asly
3o 1y Olygws padas Lt g el slales jo ( JolS 5185 po dles gl Jle lgie
10wsS 0,3 pvtm laie ot s 9 Jw g0 MATLAB Sl yg

Qo

% A sample scritp file: pvt.m
disp (' Calculating the volume of an ideal gas.')

R = 8314; % Gas constant (J/kmol.K)
t = ...
input (' Vector of temperature (K) = ');
p = input (' Pressure (bar) = ')*leb;
v = R*t/p; % Ideal gas law
% Plotting the results
plot (t,Vv)

xlabel ('T (K)")

ylabel ('V (m"3/kmol) ")

title('Ideal gas volume vs temperature')

aS Cewl o Sl codle immen g oo 48,5 oduol sl slyxl A 4 T o

e pl oolatnl 8,90 .l oo aeldl (gam Jlaw jo g 0uis sled Haw ol o Al 5 jge jews

Al 3l Ceamnd 0] 5 Coly addllas gl a5 cnl SYeb  Slale slojgiws 050 ;0 fling
Db dAlbgl Lo aw b 90,0 Cuwl g

MATLAB LS Lo o, Q—| e as S| Ly QT szl Gl pvtm onigy slol 51
(Sl oaiiools lis g o jlogad) S csmlive 1) bl 5 s

YY
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» pvt

Calculating the volume of an ideal gas.
Vector of temperature (K) = 100:25:300
Pressure (bar) = 10

aol o ol | gl diary )l colasw! Y-#

1 g ookl &g 0wl diary Heiws o p LG bace gl p delp olul g, S
» diary xyz

XYZ 0059y 08,5 oo S XYZ odigp 40 ol 5l e MATLAB IS lae slo aiing  oolos
Iy oo Il ol o 0SS et Ao ol Gl (Bogs aSST Ke 0 dmlgs allss g
30 9 iwm b sl ) mls S MATLAB (5 Lass (o Jlai 090 Ol jgiws i 4y £4,0
Wy olgds az G g Olawlbwe LL a4 a5 e oo plxil 1) o3 Slovoral pgy) &j90

s ) 5iwd SeS @ | XYZ odigp
» diary off

o sl s s a5 sl 68,5 slog) mefile S o cnl & iled 0,055 1, ol m allis
Aoyl el

&b Y-#
S5k 9,90 Dlewlore a5 1) il wiles oo Lol coizis MATLAB ol jon a5 wlgs 5 ogdle
o 998 o S8l ,0 (69959 o ool s L G all SO oS sl s aeay pll |
S sl b Wl S pep lad a4y (29,5 pite iz b SO QB o ) s a3 Slewle ploxl
ioled S92 i 5l 998 (so 00l i @b iy ya bas oS 6

function 4.5 -

P LLETL zsy5 ite Sl Gl 9575 g0 )0 (295 o piie b it ol -

S oz o 5l 55 g b g andlAS Ay S

= Zdle -

Db m Wlos b ab e sl)lo 0l 00,5 00,33 ] jo 2l aS (gl saig .2l pb -

Sl J3s 50 (aril 0o iz ma 5l s 5 L 45) (69555 sladlesS,T L lesS)T -

3Lm)L.;';.é Je |) J.al_f)'pr_?o‘oo)j oﬁ}éideal.m 059 4O J.;L::\f‘):) (:fl.? JL.A LS‘)?

YO
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function v = ideal (t,p)

ideal: Calculation of ideal gas specific volume
v=ideal (t,p) takes the vector of temperature (t) in K
and the vector of pressure (p) in Pa and returns the
matrix of specific volume (v) in m3/kmol.

o® o° o

o°

o°

Start of calculations

R = 8314; % Gas constant (J/kmol.K)
for k = 1:1length (p)

vi(k,:) = R*t/p(k); % Ideal gas law
end

IS 6o b o kg ol aaliy S o MATLAB IS laxs jo oilgs oo 1) b ol Jb>
(il oauis ools ylis bl jo zull) i oy

» p=1:10; t=300:10:400;
» vol=ideal(t,p);

» surf(t,p,vol)

» view(135,45), colorbar

Lol 0ol o2 9 @b )15 (@l ch pai a3 Sl o cmngi (0 45 (uilgs 50 09d (o0 Aoy
qﬂﬂg‘saljA_QTG,QCAJ(sb;|)>¢§L§4;w%%C%ag,b}b5 AadS syl s i o
..\.HS )90 help )91.“)\) )| oolazl L’ MATLAB )O 05.’>5.A 6L€b)5.~.~.mb 9 é"y )iaé A.»..)Lo.ib

» help ideal

ideal: Calculation of ideal gas specific volume
v=ideal(t,p) takes the vector of temperature (t) in K
and the vector of pressure (p) in Pa and returns the
matrix of specific volume (v) in m3/kmol.

Slslne ooy J S F-5

30 a5 028 oo oSl ael 4y aS conl Sl )by S oS 5 pai> sl )ls MATLAB
5o bygiws ol S S ) Ol jgiws sl l cud i g 00,5 3l ) Y Sleenas 1>l >
igd (o0 030 b )

Wl ol giws dx a5 0,5 preal 45 3jlw o ol 1) dali pif jgiws —if ... (else. . .) end
e 20,5 1 2]

X = input(' x = ");
if x >= 0

y=x"2
end

Y$
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Ol 09 S yd Sygo 4o il dhie Ole SO Wbl if dedS Jlis 4 a5 le
P ga0S szl cwmasls Idend if o sl o o a5 Slojgiws (e O)le
g oo 4id,S 0uyol ouls aaS (glogiws  dlaie Oile pl 09 w0l g0

e oS colaulelse jaiws 5l auiles o puioren Lo
X = input(' x = ");
if x >=
y=x"2
else
y=-xX"2
end

l—=lelse gif o sl 5w dcgomme il Cawyo A 050 bt O le ST Cdls pl o
il oo Ll b end gelse o sloygiws Oygo (pl 5l 0 g 00,5

aslyend g for om ool 7,0 sl giws a5 wos o o3l awli 4 for jgiws —for. .. end
e led JIST come Slado

k = 0;
for x = 0:0.2:1
k =k + 1
y = exp(-x)
end

SIS Oljgiws 5l gl degeze dalip slz! e o a5 all a3V 45T (60,90 ;o — while . . . end
o g i Ly byl ol Lo )l U Oldes ol aSl il polas 1,85 Slads slass Jg wis )3
il 0405 oolaiwl while giws 5 ley oo sl dolo]

x = 0;
while x < 1

y = sin(x)

x =x + 0.1;
end

Oole SOl Wl oo While aelS” Jlss 40 aS ke b axaS if gm0 0,90 40 4l aslen
(i Ole il og Fole Ojae jo ! a0 a0 byd Gles &dly jo a4 Wil alais
RS VL Y

Yy
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solie cws juaslp as o il p3Y aS 8s —switch . . . case . .. (otherwise . . .) end
switch-case S )5 50,0 LG S L=l Solate slojsiws Tblie s S calisre

el Blae i jgiws paizs o )0 5l 5 cel,

a = input('a =");
switch a
case 1

disp ('One')
case 2

disp ('Two')
case 3

disp ('Three')
end

m)j )‘)_3 oslai_l Syg—0 M‘y@wy duOlJ)J )Qd\sjiibdﬁ.@c)aluo so—pausesbreak
Sy S8 a4y adl> ol S 5l LS pei) Oyee y0 oulei o Lol pause g break ) o ,le
Sle o hBgile duvp PAUSE Hgiwd 4 [yl 10 aslip a5 WKl gl 7,5 o] ;| break
pause jl o jeiwd 3l sl p glhal e g dumo JLid WS dasio (69, 1) (GuldS Ll aSLI B

e by (oo dslol
k = 0;
for x = 0:0.2:1
if k > 5
disp('k > 5")
break
end
k =%k + 1;

y = exp(-x);
disp([' k = ',num2str(k),' vy = ',num2str(y)])
pause

end

S9y oS 4ol Lo wile oo Bgay gk polde yols lid 51 e (b o aeliy (399 Jlne o

Wl oo dalol JuisT Joe opl g 00,5 oo )5 500 b fOr dbl> i 0940 00,8 AS amin
5o 9) for adl> 5l asliy 79,5 cel break jgiws adge cpl ;o 09l yiin O 1k lade aSGIL

295 oo (@i sl obly Jle o

b aolp Sblls -V
35S (debugging) bl 1) (lole asli oy el auiles o Lol

DS ol wllas 1) w18 5 0S uandl malisS idu sz |y alip -
L slwl an ailss oo |y, ol s aslin ol sloe Jolhe o 1) Slowlre gl -

A2 plodl a0 g0 e b ilei by Slwle jeiws sleal 5l semicolon (5) oysls 5

YA
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LS L aneliyn a8 ool )0 4ol 5l cadeivne LS jo disp ools J13 L asly oo puizmon
ol Ay s @

ele aal> ol 5l aelp o 5 oS colaiwl g lo Oldos 5l a5 0uS ow Sl 0> U
Al ws oo bl 1) IS les aS

Loz 35) oS 1, = MATLAB |5 Lo jo aBlas sl 1) del p i 050 bglas -

Al |y auls g0l by g g yo b (copy-paste SeS
ﬁuﬁﬁwdookij‘od..i:oo‘oduolj).;)"é)]awa‘%éa)ua}ﬁ%45%;5&50

Syl plixe az g il o0 ax Uas
A SaS |y 158l e 3 0 092 ge Sbllas SUIS! -

s slolin V-V
4 bgye auS oo <8l ,0 MATLAB U )5 glasl jo Loy a5 olas sloslay po (o s

ool U 1, asl s g o955 it ozl y0 wansl (mt 5lal 610 1 gl 5ol g Slidas
g (oo o0l i Jle S S L (8L sl slesliny

Lo ools oS ey JolS LS gl wlwl p 1 PVT mhaw salgs o aS 0y 15 a5 o
Iy 5L 059 o> b dalip g a5 )00 O g0 4 Lo g )Lid (slo 00gasme dulip 45 (59459
ddxe gl do (65l S ST 0 (6,500 Sl dolee L) ailee algsy STU o S
g kol 4ol aS 0uS (5,8 aed s 1) o dwle @b s 5 ol ailas Lol asl

1l 00,8 ol pj 90 4 Jol dleg jo 1) 5LS 0,90 b6

(main.m) Lol 4l

o°

Input
= input (' Pressure (bar) = ");
input (' Temperature (K) = ');

+ o

o0

Calculation
= ideal (t,p*1leb);

<

% Plotting results
surf (p,vol, t)

Y4
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(ideal.m) U
function v = ideal (t, p)

R = 8314; % Gas constant (J/kmol.K)
v = R*t/p; % Ideal gas law

0S oo by |y g gl play S |2 I, 4ol sl &S Gyee o Jb

» main

Pressure (bar) =[1:10]
Temperature (K) = 300:5:400
??? Error using ==>/

Matrix dimensions must agree.

Error in ==> C:\MATLABR1 1\work\ideal.m
On line 4 ==> v = R*t/p; % Ideal gas law

Error in ==> C:\MATLABRI1 1\work\main.m
On line 6 ==> v =ideal(t,p*1e5);

.0)‘0 Oj_?gpjt)‘éﬁgéwow)b ”megc.’laf).la_»)él.b};wjbscw duﬁ)f
3 el e iz sl ojlal 0l L e olal ¢ cu yile Sldos )0 a5 gyl 0L @
Oylae 5l Sgmaie alie (! 50 Vel 5 0ls sl 1) punds Jos 15 i P gt Hlo 0 g0 b by
¥l cplpln o il cod cwn o denlore ploxl oS 515 poe dslne (gl 00l 00, 1SS
L (e ple slou gac & gac pundli 505 ,50) 098 o 00ld s 3 IS 4y ideal.m &b

23,755 )90 (m lo Sjge & > Al

function v = ideal (t,p)
R = 8314; % Gas constant (J/kmol.K)
v = R*t./p; % Ideal gas law

w‘oM&MﬁwwmbﬁomLﬂy‘bu‘
» main
Pressure (bar) =[1:10]
Temperature (K) = 300:5:400
??? Error using ==> ./
Matrix dimensions must agree.

Error in ==> C:\MATLABRI1 I\work\ideal.m
On line 4 ==>v = R*t./p; % Ideal gas law

Error in ==> C:\MATLABR1 1\work\main.m
On line 6 ==> v =ideal(t,p*1e5);

Y‘O
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owtlys MATLAB IS s 5 1, p gt clayloys sl adlge slass S|

» length(p)
ans =

10
» length(t)
ans =

21

7 Ol o pae 4 g Slilee cnlpli g aiiass sl mo 1o 90 (pl 45 098 (oo oo
5 ales oolaw! Slawle jo ddl> SO 51 aSST 5 s (gl o)l Ll o ol sl g0 1 (s,

tatles dwloes (yame 5La8 SO 0 L 58 dles e ) 05 e pi0lie
function v = ideal (t,p)

R = 8314; % Gas constant (J/kmol.K)
for k = 1l:1length(p)

v(:,k) = R*t/p(k); % Ideal gas law
end

gl (o0 axlge o plin b 5 )L pl Ll

» main

Pressure (bar) =[1:10]

Temperature (K) = 300:5:400

??? In an assignment A(:,matrix) = B, the number of elements in the subscript of A
and the number of columns in B must be the same.

Error in ==> C:\MATLABRI1 1\work\ideal.m
Online 5 ==> v(:,k) = R*t/p(k); % Ideal gas law

Error in ==> C:\MATLABR1 1\work\main.m
On line 6 ==> v =ideal(t,p*1e5);

S > dalne Ol Sl G 4 )0 g Sl 5ok o 5 G Loo Gl aS 0uS 4z g8
Taeal oy S an wbidealm &b cplplo 09l oo (06 bries 5l 50 Uas sliy g 0)ls

>

1830 ,5
function v = ideal (t,p)
R = 8314; % Gas constant (J/kmol.K)
for k = 1l:1length (p)
vi(k,:) = R*t/p(k); % Ideal gas law
end
AR
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1S (o odmlin |y 5 play (dol asly (0 S 121 L Gl
» main
Pressure (bar) = [1:10]
Temperature (K) = 300:5:400
7?79 Undefined function or variable 'vol'.

Error in ==> C:\MATLABR1 1\work\main.m
On line 9 ==> surf(p,vol,t)

Con idealm x4y by po Uz alig (b ol aS ain oo S <o STl s play o 5L
= a0 I8 Al cids o el ool a8 5 e 0010 e,y 4 by e jews 1 s oSl
Vst ol piio pb 0 ololil 4y bogy o ands ol gl cnl ouls JIKSI 235 5 00ls plox]
Sdvol (g .l ouls 00, 4G VOl pU L surf jgiws (o laloiil canl oo (o 25 LS oS
aaly o ol maseal 5l ey dwlid sod 1y T MATLAB a5 )0 5 ol ooiis iy ya5

g wals> 5 )90 4 Lol

o0

Input
= input (' Pressure (bar) = "');
= input (' Temperature (K) = ");

o

o°

Calculation
= ideal (t,p*1eb);

<

o)

% Plotting results
surf (p,v, t)

il walys JLis ) pj plig aebp cnl 12!
» main
Pressure (bar) =[1:10]
Temperature (K) = 300:5:400
??? Error using ==> surface
Matrix dimensions must agree.

Error in ==> C:\MATLABRI1 1\toolbox\matlab\graph3d\surf.m
On line 59 ==>  hh = surface(varargin{:});

Error in ==> C:\MATLABRI1 1\work\main.m
On line 9 ==> surf(p,v.t)

S5d ol g0 g Jol slailegS )T aS 00,5 o Latuin jewd (pl (help) Dlesg a4 daxl ye
5 ol sl T Jobo Sl il 3 bl g le s s las )T g aztly sy sl o

Yy
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x| Slul soslice b "lies g ol surf [giws pomw Hlogd )T bV xie

» size(V)
ans =
10 21

aaly cnlpl sl p o il pes lesS )T ot Jlo by Jsl les¥)T a8 0368 il oo
10,5 ol S8 4 Wb Lol

o°

Input
= input (' Pressure (bar) = '");
= input (' Temperature (K) = '");

[que)

o°

Calculation
= ideal (t,p*1eb);

<

o0

Plotting results
surf (t,p,Vv)

xlabel ('T (K)'")
ylabel ('P (bar)')
zlabel ('V (m~3/kmol) ")

view (135, 30)

Ao deles 1) Hled s ael p sl & a0 o
» main
Pressure (bar) =[1:10]
Temperature (K) = 300:5:400

Yy
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keyboard g echo gl gws Y-V
S35 9,5 Lyl ST 51 L8 Lol el 5l s o o 00,5 o el echo pgis (0, .
oy sy (nl el (oo LaFie Sligiws lal G 5 nlple el eols plis uled axio
5 09 aBly dhe Wlgi oo 3,0 gy dame bl Dl jgiws g b dal> asliy 0 a5 Ko
Sar fy 51 0550 @l pl ki HIG pols 1 sl pls )0 jgiws (l dealysn &7 550
Gl 3,5 g 4 Sl SeS 35050 51 (65l )0 j5iws ul (Sl 5o a0y 5k echo |

) el s cadgio ol o asly aS gl MATLAB o)lge jis 015 auS cod aslip
s ol an a S olKie 4ol sl canlp oyl yo keyboard jgiws 5l eslatwl &g o
A plodl ) L a5 jee Sldas a5 020 o o)l el 40 g 00,5 o aBgio Lige sy o
aSST 5l e aalip 0503 aales samlie Kinled amin g9, |, K» codle > o> (o
50 05mgs Heiwd ol Ll e delol (g ool aBgie 45T o> 3l Wuoges o))y | Teturn g
Ll a0 oo Lhas play poie SO jlado b g ojlasl alawlgy asliy aS 0g; o0 )10 28190
S Lgoasly Jlgtw 8,90 yrie Jladie b g ojlasl a8 ol o el keyboard jgiws 5l eolasul
oanlie aali p aolol gl =t jo 1) s pl lreturn jgiws 5l oolatwl 5l ey g aums o |y

Al
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