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» 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,...
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»a=2.5

a=
2.5000

» a=3.2;

»a

a=
3.2000

» p="hello'
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» A
??7? Undefined function or variable 'A'.
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» format compact
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» v=[12 3]
V=
1 2 3
» w=["abcd' '1234']
W=

abcd1234
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»m=[123
45 6]
m=

1 2 3

4 5 6
» n=["abcd'
'1234"]
n=
abced
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» m(2,3)
ans =

6



» 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
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»q=[1,2,3
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» q(l,:)
ans =

1 2 3
» q(:,2)
ans =

2

5
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» q(1:2,2:end)
ans =

2 3

5 6
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» who

Your variables are:
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» 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
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» 1t=0:.5:2
t:
0 0.5000 1.0000 1.5000 2.0000
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» m(:,:,2)=ones(2,3)

m(:,:;,1) =
1 2 3
4 5 7
m(:,:,2) =
1 1 1
I 1 1
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» length(t)
ans =
5

» size(n)
ans =

2 4
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2 ashl Jeb o] sle aige a5 000 o 1) 5 100 (sors diz sla al,l 5,50y size ;l eolatul

ones(2)
ones(2,3)
zeros(2)

eye(3)

linspace(-1,5,7)
linspace(-1,2,8)

sum(x)
cumsum(x)
prod(x)
cumprod(x)

max(x)
max(x)

sort(X)
mean(x)

std(x)
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» Save

Saving to: matlab.mat
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» load

Loading from: matlab.mat
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» save myfile

nled b3k pj sges b, o
» load myfile
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» save myfile t f
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» who

Your variables are:

» cleara f
» who

Your variables are:
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» save name t -ascii
» clear
» load name
» who

Your variables are:

name
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» 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
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10355 (o ploxl
» v=[1:4];
» v
ans =
6.6636
3.5634



» s=[0:3; 2:-.5:.5];

» S+T

ans =

0.9501 1.6068 2.8913 3.4565
2.2311 19860 1.7621 0.5185
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»a=[12 3];
» b=[2 -1 0];
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» a*b

??? Error using ==> *
Inner matrix dimensions must agree.
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» a*b'

ans =

0
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» a.*b

ans =
2 -2 0
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» 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
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»x=[2 4 5];
» disp(x)
2 4 5
» y="That is better';

» disp(y)
That is better
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» 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
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» v=exp(-10*(1:5))
V =
1.0e-004 *
0.4540 0.0000 0.0000 0.0000 0.0000
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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
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50 0 Gioled aewlis el 1) Jlas 0550 o (slo ddlge der a5 Cancs 08 joim Jg oo o
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» 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.‘—LSLQ adlge a S gyl oy G Do 4 MATLAB (o gl abexr 0> SO
p(X)=XY—YX+&Lg|d_Lo.?A_:.?JbLoL§‘ﬁ Qwso‘;)mngfw):d.!é‘c\lo&

30,5 oo By i S 4 MATLAB o
»p=[1 0 -2 5];
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» r=r00ts(p)
r =
-2.0946

1.0473 +1.13591
1.0473 - 1.13591

» p2=poly(r)
p2 =
1.0000 0.0000 -2.0000 5.0000
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» polyval(p,5)
ans =
120

aoz e LSO T decony g conv algs o Slgy o Lol aden i pandli 9 00 Sl
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»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
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» [q,d]=polyder(a,b)
q=

1 -2 -2
d=

1 -2 1

Gl dor wir (S o3l F-Y
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»x=[1 2 3 4 5];
» y=[5.5 43.1 128 290.7 498.4];

B2 bLE (o 515 05 (o0 aulxa |) pogms az )0 (gl oz iz 0 g ol b ) e

10,35 oo
» p=polyfit(x,y,3)
P -0.1917 31.5821 -60.3262 35.3400
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» x2=1:.1:5;
» y2=polyval(p,x2);
» plot(x,y,'0',x2,y2)
500
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» 3<5
ans =
1

» [12]>=[0 3]
ans =
1 0

»a=[123

234];

»b=[-121

024];

» a~=b

ans =
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
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» length(x((x>=0)&(x<=3)))

ans =
5
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»m=[1 2 4; -2 3 -1];

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

» (M>0)&(M<=2)
ans =
1 1 0
0 0 O
»xor([00 11],[0101])

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 UAS.L;SGAMany é.gl.?
»v=[-2 1 3 5];
» any(v<l)

ans =
1
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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<I)
ans =

0

» all(v<6)
ans =
1
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a2 oo ol 4TSy 3 1 Hho né sle alge \Se find o

» find(v>3)
ans =
4
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FUB et o o yho e 5 (INF) Zoles (o Jo p 30 S el e gy 5 )
.(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
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» 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
> 02F-- -+ /-0 fcentre-z --------------- -
0.15+ . -
0
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Jlie =l j9) ol a3y pxio ((V 9 +/V) alais Jlo ol j0) jlai 050 alads o -V
Saogl oo |y (centre

0y ()l0g—ad 0 iy File (gg—0 ;0 Save As gl o SaS 4 1) oo ol jloged ailes oo
ffig ol allds 50,5 aualys o ly pliags 1, ol ol a5 eaigp o 50 1) Jlogas j5mms cnl anled
L MATLAB L LS (gom Slads jo 1) logad ol auiley oo lod (aiS 0 0,53 0l oo

Amles obsLopen jeiws sl oslatul

DS ol wlg pesy sl (la glm) alides lozedle jlaglys (oo Lo )loged sy plin 5
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» 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



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

dled (oo a1y (09790 Hl0g905 (69) s L) Hl0505 pavy S0 o

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

axis jeiwo aled 3L Joged pwy sl sz 0y ally s figure jeiws jleslaiul 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
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0.25 4

0.2 4

0.05+ .

0 005 01 015 02 025 03 035 04 045 0.5
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AHS oolazw! U‘ ) Ls‘)" fplOt )93.“:0
» fplot("x*exp(-x),[0 2])
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131 00 00,91 1) 40 (GO 99 a5 (Sl 9w I (golows

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

AR



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
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» shading interp
» colorbar

3 waterfall g meshz aneshc mesh ails 5,0 Ol jaws 5l gom av Fobaw )y 1
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» [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")
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» pcolor(x,y,z)
» shading interp
» colorbar
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% 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 )U L > 39 |) Q—| r:U aS el ‘_,’315 QT 6‘)‘." C;‘).g Ppvt.m odig Sl )‘| )
(Sl oaiiools lis g o jlogad) S csmlive 1) bl 5 s

YY



» pvt

Calculating the volume of an ideal gas.
Vector of temperature (K) = 100:25:300
Pressure (bar) = 10
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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
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A,J§‘5J1)A_QTG,QCAJ(sb;|)>¢§L§4;w%%C%ag,b}b5 AadS syl s i o
4SS 9, help jgiws 5l oolawl U MATLAB )0 04290 sla,giws g ailgs o0 ailen

» 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.
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X = input(' x = ");
if x >= 0
y=x"2
end
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X = input(' x = ");
if x >=
y=x"2
else
y=-xX"2
end
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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
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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

e sl B laie 1 jeiws paie o )G ) 5 e,

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

disp ('One')
case 2

disp ('Two')
case 3

disp ('Three')
end

LL’).A—? )‘)_9 oolaz_wl S yg—n0 M‘ysnwy duQL’)J )stjiiodﬁ.in)alwo so—pausesbreak
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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
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(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)
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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

S oo by |y g5 gllas play S Lzl ael p pl &S Jhse 0 Jl>

» 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);

Gl s as a sl pa s bawas Jolalpy? lau | Kol asS oo alasdle a5 jshailen
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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&J&“AASMGAML)JQWLg‘P‘LLA‘
» 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);
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» 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 ol ool Sloslons 4 ails o 51 AT 3 e (6l 0l Ll 4o ol plavl 30 o (s,
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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

19 (oo axlge o plin b 5 )b cpl Lol

» 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
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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

Y



S (s odline | 5 plig (ol asliy (0,5 1211 L
» main
Pressure (bar) = [1:10]
Temperature (K) = 300:5:400
??? 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
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g e 5 Ojee 4 Lol

o0

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

o

o°

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

<

% 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)
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» size(V)
ans =
10 21
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20,5 2ol pj Ko 4 Wb Lol

o°

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

[qule)

o°

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

<

o\°

Plotting results
surf (t,p,Vv)

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

view (135, 30)

A0 dules 1) Hled s aeli g sl yzl O js0 4o
» main
Pressure (bar) =[1:10]
Temperature (K) = 300:5:400
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>> syms X
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>>

>>

>>

ans

>>

>>

>>

>>

>>

>>

ans

>>

>>

>>

>>

syms x

f sin (x)

diff (f,x,1)

cos (x)

syms X

£ = et

limit (£, x,a)

lim f/(x)

xX—a

syms x

f (1+1/x) "x

limit (f,x,1inf)

exp (1)

1 ks

d= (S dwslus

1]k

IS5 (s Al

syms x
£ = Bt

int (f,x) = If@yﬁ

int (f,x,a,b) = [f(x)dx
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>> syms X
>> f=sin (x)*x

>> int (f, x)

ans =
sin(x)-x*cos (x)
oS on o3zl s st Sl s S ¢ geme § dmilns 512 Y
b
> f(n) = symsum(f,n,a,b)
taylor(f,b,a) :V.:;Sdaasl.i:d.u\jﬁj))}m;j\)jiﬁj&ﬂ(;wlzné\ﬁ\/

:..ua.su.ow.)qangdy\)cbﬁkm{)#&ﬁ:djﬂsg J

(a1

n!
J}‘:”wat’“d‘)}&ﬁéﬂﬁﬁ)&”‘)aﬁ‘yl’)‘}hJJJ&
S S G (6 abs gl SIS s S>> taylortool g Lg\ﬁ-H{&

D el
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>> dsolve ('Delny = s jxu v p wB' 0 Tadsl LilaT )

:y(0)=1 s adsl Ll 5 L le—yzl+y2 Sl s slas Jo 1 Jlie
X

>> dsolve ('Dy=1+y"2', 'y (0)=1")
ans =

tan (t+1/4*pi)
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Ix X

>> dsolve('D2y = cos(2*x)-y','y(0)=1"','Dy(0)=0",'"'x")

ans =
(1/2*sin(x)+1/6*sin(3*x))*sin(x)+(1l/6*cos (3*x) -

1/2*cos (x)) *cos (x)+4/3*cos (x)
>> simplify (ans)

ans =
-2/3*%cos (x)"2+4/3*cos (x)+1/3
oS o 5 0Ll S Tl a4 0T Gl X G0 0

S90S e ol oole 03 Seslu gl Simplify )):..u(jy

O sSas 5 OGN s

S o ool laplace jyws 5l oole SO LY (6 anls 6l 5

1 Jke

(@) =sin(r)

>> syms t
>> f = sin(t)

>> laplace (f)
ans =
1/ (s"2+1)
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>> syms s
>> N = [2]
>> D = [1 12 36 0]

>> [r p y] = residue (N, D)
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>> eql = ' (3*s+10)*I1-10*I2=4/(s+2)"'
>> eq2 = "-10*I1+ (4*s+10)*12=-2/(s+1)"'
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>> solution = solve(egl,eqg2,'I1','I2")
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>> T1 = solution.Il
>> T2 = solution.I2?
el o U I2 5T S oY ol 5o s
>> il = ilaplace(Il)
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10/29*exp (-t)-172/667*exp (-35/6*t)-2/23*exp (-2*t)

>> 12 = ilaplace(I2)

129/667*exp (-35/6*t)-10/23*%exp (-2*t)+7/29*%exp (-t)
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>> syms X
>> f = sin (x)

>> fourier (f)

ans =

—-i*pi*Dirac(w-1)+i*pi*Dirac(w+1l)
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>> ztrans (f)
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3*z/(3*z-1)
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