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[Q] i Bl

NOTE: for loop i B|# ¥ 2
. ;¢ for i=array
commands
end

Ex: for 1=1:3

y(i)=cos(i)
end
HITGER
y —
0.5403

y:
0.5403 -0.4161
y:
0.5403 -0.4161 -0.9900




Ex: 1+2+3+4+5...+10="
sum=0;
for 1=1:10;
sum=sum-i;
end
sprintf(\n 1+2+...+10= %5.0f',sum)

HITER
1+2+...+10= 55




[ Q] while loopeiis ¥ 4cip ?

.74 while expression %H|Er=0Ek1L

commands
end

Ex: 1+2+43...+4n>50 g&/NZn{E?
2\

sum=0;
n=0;
while sum<=50
n=n+1;
sum=sum-+n:;
end
sprintf(\n 1+2+...+n >50 /N Zn{E= %3.0f, EF1=%5.0f',n,sum)
HITGER
1+2+...+n >50 {/NZn{E= 10, HEf1= 55




EX. n! 2101008 /NFyn="
52
n=1;
while prod(1:n)<1el00
n=n+1,
end

sprintf(\n &/NZn{E= %3.0f, n!'=%5.3e',n,prod(1:n))

HATHER
g/ n{g= 70, n!=1.198e+100




[ Q] If-else-end structureeis 3¢

If expressionsli;
commandsli;
elseif expressions?2,;
commands?2;
elseif expressions3;
commands3;
else commands4;
end




[ x+1  ,x<0
Ex: f(x)=9 2x+1 ,0<x<1

X*+2x ,1<x<2

x=linspace(-1,2,100);
for 1=1:length(x)
If x(i)<=0
y(1)=x()+1;
elseif x(i)<=1
y(i)=2*x(i)+1;
else
y(1)=x()"2+2*x(i);
end
end

plot(x,y)

, plot f(x) v.s. X




[ Q] script file &2 function files

script file : operate globally on the data in workspace
RRVESE R 2 R IR TN

7 5

Stepl:file =>new=>M-file

Step2: & ¥z A ) HiE- M#

Step3:34 7 ftr £ AR T 4= > 4% & 2 file=>run M-file




Ex: filbno.m
% M-file

while f(1)+f(1+1)<1000
f(1+2)=f(1)+f(1+1);
I=1+1;

end
plot(f)




function file -allow parameter passing by values
-using local variables
Fin 4 RIS E UMIZ R E REFRES > 5182 5> &
e & Script file * "R = o

EX: mean.m
function y=mean(x) 9% B F1E
% remark or comments
[m,n]=size(x);
If m==

m=n;
end

y=sum(x)/m; % FEF&X

Usage : z=1:99;
y=mean(z)
y=50




[Q] 4cir 3 B

« K= plot(x1l,yl,'+r' x2,y2,'--g',...)
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Ex:3&cos(X)MEsin(xX) > - W7
>>x=linspace(0,2*pi,100);

>>y1=c0s(X);

>>y2=sin(X);

>>p|0t(X,y1,'-y' 1X1y21l__y')




>>plot(x,y1,X,y2)




« xlabel(’
 ylabel(’

o title(" ')
e grid

o gtext(' * ")
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>>x=linspace(0,2*pi,100);
>>y=sin(x);

>>y=abs(y);

>>plot(X,y)




>>x=linspace(0,2*pi,100);
>>y=sin(x);
>>y1=(y>=0).*y;
>>plot(x,y,x,y1,'r")
>>y2=(y<0).*y;
>>plot(x,y,x,y1,'r',x,y2,'w")
>>7=y1-y2;

>>plot(x,y,x,z,'m")




>>x=linspace(0,10,100);
>>y=sin(x);
>>7=(y>=0).*y;
>>7=7+0.5*(y<0);
>>7=(x<=8).*z;

>>plot(x,2)




>>x=linspace(0,pi,100);
>>y=sin(X);
>>7=(y<0.5).*y+0.5*(y>=0.5);

>>plot(x,z)




[ Q] A& FRE

axis([0 10 0 15])
axis([x#h EFR  x#8H FFR  y#h EFR  yEl FRR])

axis(‘'square')

SERSTETY 5 T B E T

polar /o JRE ]
bar YA IE]
pie YopielH]
stairs i

errorbar YosR 7= E
errorbar(x,y,e) YoeiRz=




EX:

>>t=0:0.01:2*pi;
>>r=sin(2*t).*cos(2*t);
>>polar(t,r) % t--f]




%
% stairs plot
%
>>x=0:0.5:10

>>stairs(x,sin(x))

%

% pie plot
%

x=[13 0.5 2.5 2] |"| w
explode=[01 0 0 O] |

ie(cexplode 0 N
%

pie3(x,explode) % 3D pie plot

pie3([24 3 5],[0 11 0],{'North','South’','East','"West'})




%

% errorbar plot

%

x=0:pi/10:pi;

y=sin(x);
e=std(y)*ones(size(x));
errorbar(x,y,e)

%

% bar plot

%

% example 1

%
x=-2.9:0.2:2.9;
bar(x,exp(-x.*x))
colormap hsv




% example 2
Y=round(rand(5,3)*10);
subplot(2,2,1)
bar(Y, group’)
title(‘Group’)

%

subplot(2,2,2)
bar(Y,’stack’)
title(“Stack’)

%

subplot(2,2,3)
barh(Y,’stack’)
title(“Stack’)

%

subplot(2,2,4)
bar(Y,1.5)
title(‘Width=1.5")

Il "I




[Q] AEEE—ieE Reg = {E

subplot(m,n,p) % p--SEn{EE, FEFTHEE, M-, N - EHRR
Ex:&&n3em E

t=linspace(0,2*pi,100);

yl=sin(t);

y2=cos(t);

subplot(1,2,1)
plot(t,yl) % sin
subplot(1,2,2)
plot(t,y2) % cos




[ Q] 48X HHERIE—

= ;x1.plot(x1,y1,’wW’,x2,y2,’y’.....)
3 2.8 F

plot(x1,y1,’w’)

hold on

plot(x2,y2,’y’)
hold off %hold off




[Q] Zifal4&=3DE

AP M4 4
plot3 %plot lines and points in 3D
contour,contour3 %creat contnour plot
mesh,meshc,meshz %3D mesh surface plot
surf,surfc,surfl %3D shaded surface

view %3D graph viewpoint specification




(X = cos(t)

y =sin(t)
Z=1

.

t=linspace(0,10*pi,100);
x=cos(t);
y=sin(t);

Z=1;
plot3(x,y,z)




EX: FmeshégE 5 — /x2+y2
—(9<X,Y< 1.5

X=-7.5:0.5:7.5; %HUHE
y=X;

[X,y]=meshgrid(x,y);
z=sqrt(x.A2+y."2); WEE
subplot(2,2,1);

mesh(x,y,z) %4&E
subplot(2,2,2)
surf(x,y,z) Y%EENBEE
subplot(2,2,3)
surfl(x,y,z) YeBEELIE
subplot(2,2,4)
contour(x,y,z) YoEkERLR



Ex: BRA) 3%
view (K3, HIA)

view(37.5,90) %NEHE
X=-7.5:0.5:7.5;

y=X,

[X,y]=meshgrid(x,y);
z=sqrt(x."2+y."2); %EE
mesh(x,y,z) Yo% [E
view(90,120)




[Q] 47 5 7 5

e« Ex: p(0=5C+x+2=0 KIH?
>>P=[5 0 1 2]
>>r=roots(P)

« ExX:HIr=[1 2 3] %R, SKP(X)
>>r=[1 2 3] %R
>>P=poly(r)




[Q]) 7 7 ;%4 polyadd

« Ex: a(X) =x +2x “1 | b(X) - x "+ x+1

>>a=[1 0 2 1],

>>p=[1 0 0 0 1 2],
>>c=polyadd(a,b) %c=a+tb
>>d=polyadd(a,-b) %d=a-b
>>e=polyadd(2*a,3*b) %e=2a+3Db

NOTE: polyadd.m& - i p {722 = efunction file




function p=polyadd(a,b)
%
% This function is designed for adding two given
% polynominals, a and b.
%
% p(x)=a(x)+b(x)
%
na=length(a);
nb=length(b);,
If na>nb
p=a+[zeros(1,na-nb) b];
elseif na<nb
p=[zeros(1,nb-na) a]+b;
else
p=a+b
end




[Q] % # kA

=[1 2 3 4]
=polyder(p)




[Q] %38 enskiz

« EXx: c(X)=a(x)*b(x)

>>a=[1 0 2 1],

>>p=[1 0 0 0 1 2];
>>c=conv(a,b)
>>p=deconv(c,a) %b=c+a
>>[q,r]=deconv(c,a) %qR58 , r&;




[Q]) & 7 3 ;% &

EX: p(X) :X3+X2+2 S_E p(1.9) =2

>>p=[1 1 0 2];
>>v=polyval(p,1.9);
>>x=linspace(0,10,100);
>>y=polyval(p,x);
>>plot(x,y)




Summary

roots(p)
poly(r)
polyadd(a,b)
conv(a,b)

polyval(p,X)
g,r]=deconv(a,b)
T,p,k]=residue(a,b)
nolyder(p)




[ Q] curve fitting and
nterpolation & % £ 2 p £
« stepl.given deta

t=[20 30 40 50];
c=[0.5 0.7 0.8 0.9];

» step?2.fitting a polynomial of order n
p=polyfit(t,c,2) %25 FEE
p —

-0.0003 0.0305 -0.0050




[Q) f e L4 4

e —ap i

t=[20 30 40 50]; c=[2.5 0.7 0.8 0.9];
y=interpl(t,c,35)

z=interp1(t,c,[25 33 45]) %% BEN=

y p—
0.7500

Z =

1.6000

0.7300

0.8500
NOTE: y=interpl(t,c,t1,'spline’)

f5EHcubic splineJ2{/ENZ (better solution)

y=interp1(t,c,35,'spline’)
y —




[Q) #f i{ chp L34

c —mp i

» stepl.yE45 _4EBUE

x=1:5;

y=1:3;

r=[82 81 80 82 84,79 63 61 65 81,84 84 82 85 86];

¢ step2. A=
zizinterp2(x,y,r,x1,y1) %x,y,r&i3E x1 & y18kNZE 2 FER
zi=interp2(x,y,r,1.5,1.5)
FUTER

A=

76.2500




YoNXElinaryt, Yo E=XFEREL.5, N ZEYFEAE]L.5

zi=interp2(x,y,r,1.5,1.5,‘cubic’) %35 Ecubic £
HITER
Zl =

71.9688

%
zi=interp2(x,y,r,[1.5 2.5 3.5 4.5],2.5)
BITER
ZIl =
/77.5000 72.5000 73.2500 79.2500

Yox Z BRI &




[Q) & #cernE

EX: £(9=C0S(X)-€ |
=1,

>>x=linspace(0,8,100);
>>y=c0S(X).*exp(-2*X);
>>plot(x,y)

3722, % fplot
>>f='cos(x).*exp(-2*X)";

>>fplot(f,[0 8]) % f &%, [0 8]x{EH TR




= 23, * ezplot
>>ezplot(‘cos(x)*exp(-2*x)’,[0 8])
9% for two functions
>>ezplot(‘x+y-2’,’2*x-y*2+1’)

324, A RS EERH fun.m
>>function y=fun(x)

>>Yy=C0S(X).*exp(-2*X);
v ¥|Matlab Command Window# * fplotig &l

>>fplot(‘fun’,[0 8]) %fun B4




 B.{:&#2 & &
321,
>>x=linspace(0,8,100);
>>y=c0s(X).*exp(-2*X);
>>[ymin index]=min(y)
>>xmin=x(index)

ymin =

-0.0076
Index =

26
Xxmin =

2.0202

= ;2 2.fminbnd
>>f="'cos(x).*exp(-2*x)";
>>xmin=fminbnd(f,0,8);
NHys/ME
>>X=XMin
>>ymin=eval(f)
X =
2.0344
ymin =
-0.0076




[ Q] 4riF 2 {(X)=0, X=2

o A. H B8 f(X)=0, x="
Ex: f(x)=e*+x?-cos(x)=0
*step 1. edit fun.m
function y=fun(x)
y=exp(-X)+x”"2-cos(X);

*step 2. >KiE([=]2Matlab Command Window)
>>xzero=fzero(‘fun’,0.5) %xzeorf# ,0.5 4R’

*step 3. & B ¥ %

>>yzero=fun(xzero)




| f xy=-x"+ye o
fon=x+y ry =0

1. edit fun.m

function y=fun(x)
y(1)=x(1)"2+x(2)*exp(-x(1));
y(2)=x(1)+x(2)+x(2)"3;

X=2y="7

2. SK#E([e|F]Matlab Command Window)
xzero=fsolve('fun’,[0 1]) % [0 1]/ Rx By Z#EIFHIE




