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2-1 78 % FEE A ANEFY

s - REF PELE Y
- L__MATLAB ¢ 4 A% (Command Window) p 5
T L (>>) 2_tédm ~ 3 5V T3~ Enter

ﬁ’é;npﬁ 0 l]'J'&r : >> 1+1
>> (5%2+3.5)/5 >> 2*3
ns = >> 5.,23e12/6.2e5
ans = >> exp(-3)
2.7000 >> atan2(-1,2)
>> sin(5) <«— Inradians

'%% ’L’E MATLABA’”?K%‘PTL;"&‘% , ?%,’il—_
@E ﬁx ’{’\I"Ao\%’:ku (,) RS 93;]]-&
>> (5%2+3.5)/5;
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2 (A MATLAB % 4 5= > gl E_19 B =
—a) 0

= MATLAB 4@ * S8 PF > 2 ZIPALE B
7 2 (Variable Declaration) =425 » &
“r BclE % #cka ARk oh double F AR A 5N R

4



MATLAB #25%3k3- » P & © 4~ #EMATLAB

Sv ~ 2R

= %’JE ‘v »3xf2 (Comments) » ¥ g * g 4
=8 (%) b4

>>y =(5%2+3.5)/5; % #EL Bk LBy LA T I EEE
HE B 5

>>7=yN2 % e ¥z THIAYE S
Z =

7.2900
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s MATLAB * enS 8B v % Xt sw £
(Vectors) % #=*L (Matrix) - i
ﬁ_ﬁ; » ] e

>>s=[1352;% & []ni* » 2 L3 Fhzv Fif
>>t = 2%s+1
t =

3 7 11 5
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s MATLAB ## B~ di% B ¢ - B~ 2 & - 3N
FE o Gde
>>t3)=2 % #Hw B toFs=zBFF {tsi 2
t =
3 7 2 5
>>t(6)=10% e+ E t4er 52 BAZ > 2E 5 10
t =

3 7 2 5 0 10

S

>>t(4) =[] % #o B teose Baiplp [1R25he
t =

3 7 2 0 10
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>>A=[1234:5678;91011 12]; % 2 = 3x4 'L A
>>A % EoEE A R

A =

1 2 3 4

5 6 7 8

9 10 11 12
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2 y / 4 »
i M X N ch 2 6 AJR 2 -
e >> A(23)=5 % #EEA K- S| Bz At kL 5
A =
1 2 3 4
5 6 5 8

9 10 11 12

s >>B=A2,1:3) % B 91450 A
X 4t B
B =

5 6 5

5

—
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>>A=[AB]% #E L B#EE s ~E Li7wd & »aEEL A

1 2 3 4 5
5 6 5 8 6
9 10 11 12 5

s >>AC2) =% #ikEr AS = 7 (R R [I8 4 5 E)
A =
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i m X N3 'L i ﬁﬁ/f@/@—i =

>>A=[A;4321] % &hr=ELA? > 4 rFw 7
A =

1 3 4 5
5 5 8 6
9 11 12 5
4 3 2 1

= >>A([14], ) =[] %#igs- cwal (R E R [

A =
5 5 8 6
9 11 12 5
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2-3 %t B H S

1

= MATLAB & - B #5335 o > Flet
¥id o plodicd Solic

>>y = abs(x) % P X 18 %t
>> Yy =58in(Xx) % B X &t 5% |
>>Yy = C0S(X) % B~ X ks
>>y=tan(x) % P X et ¥ @
>>y =exp(x) % p # iy 8 exp(x)
>>y =log(x) % A X% In(x)

s
128
s
128

e
B
e

B

sin([pi/4,pi/2,pi])= [0.7071 1.0000 0.0000]

v
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:L S O i

cos(x) sin(x) tan(x) sec(x) csc(x) cot(x)

acos(x) asin(x) atan(x) atan2(y,x)

exp(x) log(x) [log(x) is In(x)] log10(x) log2(x) sqrt(x)
cosh(x) sinh(x) tanh(x) sech(x) csch(x) coth(x)
acosh(x) asinh(x) atanh(x)

sign(x) airy(n,x)

besselh(n,x) besseli(n,x) besselj(n,x) besselk(n,x)
bessely(n,x) beta(x,y) betainc(x,y,z) betaln(x,y)
ellipj(x,m) ellipke(x)

erf(x) erfc(x) erfcx(x) erfinv(x) gamma(x) gammainc(x,a)
gammaln (x) expint(x) legendre(n,x) factorial(x)
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»‘#”3 ¥ B

abs(x) the absolute value of a number (real or complex)

clc clears the command window

ceil(x) the nearest integer to x looking toward +1 clear clears all assigned variables
close all closes all figure windows

close 3 closes figure window 3

fix(x) the nearest integer to x looking toward zero

fliplr(A) flip @ matrix A, left for right -
flipud(A) flip @ matrix A, up for down ﬂOOr([ 1 : 5,2.7, 1 : 5])
floor(x) the nearest integer to x looking toward -1

length(a) the number of elements in a vector

mod(X,y) the integer remainder of x/y; see online help if x or y are negative

rem(X,y) the integer remainder of x/y; see online help if x or y are negative

rot90(A) rotate a matrix A by 90

round(x) the nearest integer to x

sign(x) the sign of x and returns 0 if x=0

size(c)

the dimensions of a matrix
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:L fprintf

= fprintf(C N =%qg \n’,500)

s fprintf(’ x =%1.12g \n’,pi)

s fprintf(’ x =%1.10e \n’,pi)

s fprintf(’ x =%6.2f \n’,pi)

s fprintf(C x =%12.8f y =%12.8f \n’,5,exp(5))
= Note: \n is the command for a new line.

= For full information type >>help fprintf
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Colon (:) Command

>>clear; close all; % close figure windows
>>x=0:1:10;

>>A=magic(3)

>>B=A(:,2)

>>C=A(2,:)

>>D=A(2,1:2)

>>E=[A B]

>>F=[A;(C]

>>dx=.01;
>>x=.5*dx:dx:10-0.5*dx;
>>y=sin(5*x);
>>length(x)

>>length(y)
>>plot(x,y,’r-")
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I 4 Sr N v 55
MATLAB = # §% 7§ 8 &

n >>7=5+4 Y%oif Hz=5+4-1 > a4 idjriirhik
7=
5.0000 + 4.0000 i

s >> 7=5+4i Yoiz~ HAF#Z=5+4 |
= >> y=angle(z) %ig #z h4p &

y:
0.6747

s >> Yy =real(z) %4 #z 77 N
n >> Yy =imag(z) %if #z 5 R
s >> Y =c0nj(z) %i4f#z chx A #

s >>y=7 %it+ F_AF Bz L HRAF Hic
y:
5.0000 - 4.0000 i
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i Euler Identity £ 317 % ;¢

= >>y = exp(j*pi/6) % e’’ =cos@+ jsin@
" 0.8660 + 0.5000 i

N

cos(pi/6) sin( pi/ 6)
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I S . L o A

= >> Yy = min(X)
= >> Yy = max(x)

% = & X di&] B

% = & X &+ B

2 N

= >>y=mean(X) % + & X 1L inE

= >> Yy =sum(x)
s >> Yy = sort(x)
= >> Yy =sqrt(x)

% = & X e
% = & X (iR
% = & X i T 3 43
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i sort :}]3 £

= a=1[92,95, 58,75, 69, 82] » #'~ sort ?F[ —ﬁ :
m [b, iIndex] = sort(a)
o rﬁfﬁ@:ﬁﬂ
= b=[58, 69,75, 82,92, 95]
= & index=[3,5,4,6,1, 2]
= EL[[1index pya (e 3 (Y5 b pua) [ F7 a fIIor e
- erﬂ] kL b =7 a(index)
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m help: * k%:5¢ Frdp & Y R
= >>help atan2
= lookfor : * kX F35 #\frm# #5 FIoT g ehdp £ 18
¥ * help - #3541 H
= help elliptic is no help
= lookfor elliptic
= will tell you that you should use

= help ellipke
= helpwin & helpdesk : fzi ARPAERT 0 Hak

—

fof 4288 MATLAB & £k i 2 (7] 7 2

5 doc A2 F TSP L o
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i 2-4 4% 5% i fe 4

s MATLAB # =& 4f i B] (Loops) % if i 2|4y
(Conditions) % #z;% 424+ (Flow
Control ) =4y £
= for i B
For ##c =¥
FE

-+ 4 7

end
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/NL%L&EW,FH

= While :x B (While-loop)

Whlle l'—l— I‘L -\

3@—;1 }\[

end

= if — else — end

if l'—!- L it '“

3@—;1 }\[

else
S,
end




MATLAB #25%3k3- » P & © 4~ #EMATLAB

2-5 m %

s BRI RGT A EDMATLAB 4 £ » 7 B
l,tia‘“ f FRAT - BRARE S Menips o Tk
ERFRC>)THE S F AR LT

>> pwd % B or B w1 (TP 4
>>dir 27 P 1 (TP gepp R

>>cd Ve TP 4

>> type myTest.m % % 7+ myTest.m sp %
>> myTest % # = myTest.m

= “Save and Run” shortcut key, F5.

mfile? fg;8x £ ¥ % ... i@
a=sin(x)¥exp(-y)X. ..
log(z)+sqrt(b); L 5p 7% 2B %10%
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2-6 & B IS

= F & A MATLAB @ 3% = ade& g js > g~ path 45 4 ¥+
>> path

» FERAFE - FRAp LT FE RS > ¥ % which 45 4

m & ¥-P &4 » MATLAB = 2 /{;._xﬁxaw o g addpath J}F] £ 5 4
>> addpath d:\matlabbook

s &P &t r MATLAB snder & /52 B » @ * addpath 45 4 > 4-
>> addpath d:\matlabbook —end

s £ %P &kp MATLAB sz g /8 # Kf i@ % rmpath 45 £ > 4
>> rmpath d:\matlabbook

NSE

i

n IEH T T & Aamatlabrem s Ep o VB B0 et

"

\
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$2'7lf%f—£g&'

o MATLAB Zit {7 & /6.8 5 B » § #%Hcek 5
Gie BN o T G HHch R T T
Y
1

\\'ST
A
?
-
W
e
N

A~ vz & (Base Workspace) = fj #i
Tz & (Workspace)

s 2 RBAE T FSTF (Workspace) % #ic
¥ 4=~ who

s R S B TR 0 ¥ % whos
i %
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7‘}\' ]/\ .%% T

i HAEBH

eps s rvany ety B

inf # =

nan & NaN £ #ciE (not a number) 4~ 0/0
pi kS

realmax & BLPT AL R d X BT
realmin & UPT R oor e0g | BB
nargin S e ~ 5 i i

nargout ¥ ﬁzéﬁﬂﬁi 2151 B ip #e
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n cIearA# %ﬁ%w
= Clear alliﬂ f*-‘“r”ﬁ % ¥k

s FAeiEieiEIl (Optlons) = > save 4 £ € K —
@dcrs = 4] (Binary) =7 505 2 @lan & 5 mat gk

- /
p - 24

load 1 4 7 i B~ %

= save: B i g B ety %3@18:«'% »J\ # 77 ¥l ¢ = matlab.mat
7 = @%plj;]rgj% o -double ¥ :x * 161+~ + /] &£ 13 > -asCii# :z * < F
7}%%*@} lFEj [

= save filename : #-1 v F#75 g 33 & 5 filename.mat:-
ﬂi% 7}%5& o

= save filename x y z: ¥ x -y ~z #5353 &5 filename.mat
o ,g;; ;ﬁgi: o

= load filename: 3 B~ % 7] ¢ 5 filename.mats#r % #c
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i 2-8 2 MATLAB

n B ART P 0 exitdp 4
A AT N 0 A quit#,;é :

3
=P MATLAB cnég £ AR % o

o0
o
L
B
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i Fi— i A findNOLm > 3% n! > realmax v I n i
o Ffffil n (kL 27D 2 ) (- ORI RL %D 2

function findNO1
maxN = 1000;
for n=1:maxN

value = prod(1:n);

if value>realmax

break;

end
end
fprintf('n = %d\n’, n);
fprintf('(n-1)! = %d\n', prod(1:n-1));
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i i~ [ myFunOl.m &5 3@

y = 0.5%exp(x/3)-x*x*s1n(x)
£ Xiﬁ@?ﬂ R yiﬁ@w VLT
VR e nf&zﬁ' xﬂ%f"%ﬁ&i[ ﬂiﬁ‘ﬁﬁf[ﬁiﬁdo
=5 %*U“** 3l “ﬁ??%itiziﬁﬁ[éwqugqlﬁ/

x=0:0.1:10;
plot(x, myFun01(x));

function y = myFun01(x)
y = 0.5%exp(x/3)-x.*x.*sin(x);
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i Fi— f& piFunOl.m 7T g

f(n) =4*1-13+15-1/7+19-1/11+..)
El H[ n E@F}'@@Pﬁﬁﬂ% *os R ?;(QFI_E;EBE]?‘F[LJ:_E[E]@‘ ’
AR E() PIDRLFFRIEEpae s o Hindo= > f)liarpi

function out = piFun01(n) % approximate pi
total=0;
fori=1:n
item = (-1)N(i+1)/(2*i-1);
total = total+item;
end
out = 4*total;
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i W~ (I Y fibo.m R FFET Fibonacci B¢

TP 1 fibo(n+2) = fibo(n+1)+fibo(n)
LF%E‘\'T‘T/UF'(JE% F'i %F © fibo(1) = 0, fibo(2) = 1.
(R ] tic #T toc F714 FHIE! fibo(25) FRT FIIR ]

function out = fibo(n)
% fibo: Fibonacci number

o

if n==
out=0;
return;
elseif n==
out=1;
return;
else

out=fibo(n-1)+fibo(n-2);
end
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W {2 BRI fibo2.m 7 BT Fibonacci Byl

Fibonacci #¢lIFv ) n ZFp I g %
fibo2(m)={[(1+a)/2] (n-1)-[(1-a)/2]N(n-1) }/a
Fpfra L 5 Aot He

function out = fibo2(n)
% Fibonacci number using an analytic expression

r1=(1+sqrt(5))/2;
r2=(1-sqrt(5))/2;
out=(r1~(n-1)-r2~(n-1))/sqrt(5);
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id v PR E minxy.m,
HIRe S B —\ AR P oo

[minValue, minIndex] = minxy(matrix)
E 1 matrix fL— (2 ZEHFD > minValue F[RLE 74 Fpodst ] i > T minlndex kbl £5 2 AUT-HEE
[F[JE% » U | [';E{Eﬁailsﬁ[ o TZL'F[J%% ; matrix(minIndEx(1E,JminIndeX(2)) F fift 2L minValue
ﬁ%‘]ﬂﬂ?ﬁ [minValue, minIndex] = minxy(magic(20)) Fr{Eip! Y minValue #{! minlndex ﬁ L2 D9

function [minValue, minIndex] = minxy(matrix)
JoMinimum of a 2D matrix

% Usage: [minValue, minIndex] = minxy(A)
% minValue: the minimum of the matrix A
% minIndex: the 2D index of minValue in A

[columnMin, columnMinIndex] = min(matrix);
[minValue, tmp] = min(columnMin);
minlndex = [columnMinIndex(tmp) tmp];
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E?F@* lﬁ#yEl(rankmgOl m
’?‘MEJ [ﬁ |Bl x ﬁi E\'[JEL_LFU“’?‘}%—F“?E'@FE?[

function out = ranking01(x)

% ranking: Ascending ranking of element of x

% x = [92, 95, 58, 75, 69, 82] pF - rankingOl(x) w8 et
% [2,1,6,4,5,3]> *%& 92 2 ¥ t% 2,82 »F$¢

- ‘E_E'J—EL
¥ 3

[sorted, position]=sort(-x);% & =+ 3] # 7]
n=Ilength(x);

rank=1:n;

[junk, index]=sort(position);
out=rank(index);
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b & — ¥ sort01l.m, EEw A%y a KE, wlE ] index2, WAL a &R
b(index2). Lla = [92, 95, 58, 75, 69, 82] %, {[Alf index2 ML [5,
6,1, 3,2, 4] &= -] = EFPEER .




