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MATLAB RN 43
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M &SRy 4RE

f#7F MATLAB BXBHERES M X FIEZEm) 83
O EFIEXABIRTEIESE (script files )
o EEA—RIEESHFHEMMNIES -
o MITHRUEICHBNIESEERAESHRE 1K -
o HHEREMEENEY  HMSEECRELFEAMEA
R -
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M &SRy 4RE

f#7F MATLAB ETEEE’J&W*@Z% M IEE (RIEERZE.m) 83
(1] *EF?_ ERGBERTTIESR (script files )
o EEA—RIEESHFHEMMNIES -
° $ﬂﬁﬁi%ﬁﬂﬂ%ﬁﬁﬁﬂ’]? CTHERAESHE & -
o HHEREMEENEY  HMSEECRELFEAMEA
R -
@ MATLAB &3 (MATLAB functions)

o —EFHKBEM M EX  JEBCEBNILEFEAINIT -
o FEABIASIBLSEE (input argument list ) ESBAER -
o AL S|IEUEE (output argument list ) EEIFTEESR
#HEEpE -
o TERTNAFRANEE ZEEEE! (local variable ) LA
FIFREASHERABEEBRENEE  ERRLEZBEAEE
B e
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PR ZURIZRAE

o BEAKABIFRXERS - H1 5l (IZAK H-one line ):
BRNERIAN FE - DINERRBIERREEE D -
function [outl,out2,...] = filename(inl,in2,...)
% H1 comment line
% Other comment lines

(Executable code)

(return) % SJEREILEESTH
end ¥ BRMIEBIIEEE
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PR ZURIZRAE

o BEAKABIFRXERS - H1 5l (IZAK H-one line ):
BRNERIAN FE - DINERRBIERREEE D -
function [outl,out2,...] = filename(inl,in2,...)
% H1 comment line
% Other comment lines

(Executable code)

(return) % OJEBEIEESE
end ¥ BRMIEBIIEEE

o functionfE/R Y ERTNAIEEE, - BIEAR T KB - DINE
ABEHHS|EEE -

o HEFHINMIERBMNESR filename.m - ER N FREAIZETK
INES—EY (&
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H1 Comment Line

o TR E S function Z BHE—FIFERE - TBS H1 EER1T
( H1 comment line ) °
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H1 Comment Line

o HINE S function ZBAVE—FIGEAE - A H1 sEMR1T

( H1 comment line ) °

o TMARBE—1TEEMENT - ALURBEEFERINWER -
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H1 Comment Line

o HINE S function ZBAVE—FIGEAE - A H1 sEMR1T

( H1 comment line ) °
o BWNA B—1TEMXF - ALIFRPBEERIWER -

o ILTTXFMHHRIERE - 2iF MATLAB #H lookfor 5%
ST E R IR T RR -

o #&/A: lookfor keyword
o MATLAB ESRAFZMNE H1 I PEEEIZHEF

keyword - WiFPIAEESERBINIESHE -

6/53
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H1 BIFNFERRERAR = (1/2)

gl R vec_plus.m

function total = vec_plus(x,y)

% vec_plus Sum of two numbers or vectors.

% vec_plus(X,Y) computes X+Y and returns the result,
% where X and Y can be scalars or vectors.

% function's body starts here
total = x + y;
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H1 BIFNFERRERAR = (1/2)

gl R vec_plus.m

function total = vec_plus(x,y)

% vec_plus Sum of two numbers or vectors.

% vec_plus(X,Y) computes X+Y and returns the result,
% where X and Y can be scalars or vectors.

% function's body starts here
total = x + y;

>> vec_plus(2,ones(2,1))

ans =
3
3
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H1 ZIAIEEARERBASIE (2/2)

>> help vec_plus

vec_plus Sum of two numbers or vectors.
vec_plus(X,Y) computes X+Y and returns the result,
where X and Y can be scalars or vectors.

Hung-Yuan Fan ( i), Dep. of Math., NTNU, Taiwan Chap. 6, Computer Programming 8/53



H1 ZIAIEEARERBASIE (2/2)

>> help vec_plus

vec_plus Sum of two numbers or vectors.
vec_plus(X,Y) computes X+Y and returns the result,
where X and Y can be scalars or vectors.

>> lookfor sum

vec_plus - Sum of two numbers or vectors.

reciproc_sum - Function-valued tensor for 1/(xi_1 + ... + xi_d)

StatisticsByGroupMapReduceExample - Compute Summary Statistics by Group Using
MapReduce

summer - Shades of green and yellow colormap

uiresume - Resume execution of blocked MATLAB code.
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VR 5| BB OlE

#8221 BBITHIIILEEM
HEEEDIOET | H B
function [x,y]=myfun(z) | myfin F—BEHASIE  BREHLSIE Ry
function [x]=myfun(a) | myfun 5—B&#EASIE « 5—EHHSIE x
function x=myfunia)
function [x,yl=myfun() myfun JZEHASIE - BEMEEHSE <8y - 725
function [x,yl-myfun | BASIEHIERT @ RERZEZENERIETTE

function [1=nyfun(a) | myfn 37E¥H3E  EE—BRHA3IHa - BRELZE
function myfun(z) | IESIEN  FIESREZEIL SR A
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25 {81 1 5 | 2RV LA =

#Hl: BN vec_minmax.m

function [mn, mx] = vec_minmax(v)

% vec_minmax HHEMETENE/NMEEFZEAE -

% AT vec_minmax(v) FEME v PAIATTEMNE//ME mn
% MEAE mx - B EOEmER L 512 -

mn = min(v);
mx = max(v) ;
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25 {81 1 5 | 2RV LA =

#6l: BX vec_minmax.m

function [mn, mx] = vec_minmax(v)

% vec_minmax HHEMETENE/NMEEFZEAE -

% AT vec_minmax(v) FEME v PAIATTEMNE//ME mn
% MEAE mx - B EOEmER L 512 -

mn = min(v);
mx = max(v) ;

>> [min_val, max_val] = vec_minmax([4, -5, 7, 1])

min_val =
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BEHILER R LRIPAS

>> help vec_minmax

vec_minmax OB TENER/NEEZKE -

{0 vec_minmax(v) ETEME v FAIBTTENE//VE m
MEmAE nx - THEREWMERHSI2 -
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BEHILER R LRIPAS

>> help vec_minmax

vec_minmax OB TENER/NEEZKE -

{0 vec_minmax(v) ETEME v FAIBTTENE//VE m
MEmAE nx - THEREWMERHSI2 -

>> lookfor &/|\E
vec_minmax - KEOETEN&R/MEBEERE -

>>
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AT SRAV AT

o MNWRRABMUESIE - AREZRWANSIBIRHER -
o BIUN - W my_func(a, b) BREWMLSIE - IR TEMES
SERENY
my_func(a, b); % FBEFEIRAEIF
my_func a b; % AHBERAE: #& a -~ b ReFH
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AT SRAV AT

o MNWRRABMUESIE - AREZRWANSIBIRHER -
o BIUN - W my_func(a, b) BREWMLSIE - IR TEMES
SERENY
my_func(a, b); % FBEFEIRAEIF
my_func a b; % AHBERAE: #& a -~ b ReFH

g R axis WERAAR

axis([-4, 4, 0, 201); % BMASIEZ double BEBHEE
axis on; % WERM axis('on') —Hx

axis off; % MWRM axis('off') —1x
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REHSHSIBAVES (#88: no_outarg.m)

function no_outarg(x, y)

fprintf (' WASIBDRIZ%s F %s \n',x, ¥);
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REHSHSIBAVES (#88: no_outarg.m)

function no_outarg(x, y)

fprintf (' WASIBDRIZ%s F %s \n',x, ¥);

>> no_outarg 2 -10

BmASIERIZ 2 A -10
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REHSHSIBAVES (#88: no_outarg.m)

function no_outarg(x, y)

fprintf (' WASIBDRIZ%s F %s \n',x, ¥);

>> no_outarg 2 -10

WASIEORIZ 2 F1 -10

>> no_outarg(2, -10)

WMASIERIZ M
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REHSHSIBAVES (#88: no_outarg.m)

function no_outarg(x, y)

fprintf (" WMASIEDAIZ)s A %s \n',x, y);

>> no_outarg 2 -10

WASIEORIZ 2 F1 -10

>> no_outarg(2, -10)

WMASIERIZ M

>> no_outarg('2', '-10')

WASIEORIZ 2 1 -10
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Lecture 2
MATLAB REEEIERIN: ZEFIE

A%
Ya
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REBEERIEIE

o MATLAB 20 {F FIR{ESIE ( pass-by-value ) AT - #
TR ERERNEE -

o C :ES EHEULIL{EIE ( pass-by-address ) FI 5T - #EITIZ
BN ENES -
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REBEERIEIE

o MATLAB 2=V 1# FR{EEIE ( pass-by-value ) AR - #
TERABERBEER

° ;EEZ%TKHY?tﬂHEE ( pass-by-address ) B3, - #1772
_b;il_l_w'ﬁﬁ’]%

o ERRINFIRIE - MATLAB EERRERSIE - WEHEES
LEERSIHNERGRUES -
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REBEERIEIE

o MATLAB 2=V 1# FR{EEIE ( pass-by-value ) AR - #
TERABERBEER

° ;EEZ%TKHY?tﬂHEE ( pass-by-address ) B3, - #1772
_b;il_l_w'ﬁﬁ’]%

o ERRINFIRIE - MATLAB EERRERSIE - WEHEES
LEERSIHNERGRUES -

o BB FBWASIBE - AT RERFIEZEXRIRE
B -
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REBEERIEIE

o MATLAB 2=V 1# FR{EEIE ( pass-by-value ) AR - #
TERABERBEER

° ;EEZ%TKHY?tﬂHEE ( pass-by-address ) B3, - #1772
_b;il_l_w'ﬁﬁ’]%

o ERRINFIRIE - MATLAB EERRERSIE - WEHEES
LEERSIHNERGRUES -

o BB FBWASIBE - AT RERFIEZEXRIRE

B -
o EERFAMTUMIEERANFEEEREER - MBESEESE
IR RIAEEE -

Hung-Yuan Fan (32#i8), Dep. of Math., NTNU, Taiwan Chap. 6, Computer Programming 15/53



KT sample.m

function out = sample(a,b)
fprintf ('In sample: a = %f, b
a = b(1) + 2x*a;

b=a .x b;

out = a + b(1);

fprintf('In sample: a = %f, b

% \n',a,b);

%t \n',a,b);
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BT sample.m

function out = sample(a,b)
fprintf('In sample: a = %f, b
a = b(1l) + 2%a;

b=a .x b;

out = a + b(1);

fprintf('In sample: a = %f, b = %f \n',a,b);

% \n',a,b);

Y F#i R RO EFRE T test_sample.

a=2; b=1[64];

fprintf ('Before sample: a = %f, b = %f \n',a,b);
out = sample(a,b);

fprintf ('After sample: a = %f, b = %f \n',a,b);
fprintf ('After sample: out = %f \n',out);
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FREIARINITA

>> test_sample

Before sample: a = 2.000000, b = 6.000000 4.000000
In sample: a = 2.000000, b = 6.000000 4.000000

In sample: a = 10.000000, b = 60.000000 40.000000
After sample: a = 2.000000, b = 6.000000 4.000000
After sample: out = 70.000000

>>
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Lecture 3

R TVHEE
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MATLAB FUE BRI B BE

=511

]

[ gEREE ] [ char ] [ logical ] [ cell ] Istmcture] [ function handle ]

(-meE) [ wviza ] + Matlb BB eV E A BRI

[ B BEERER
int8, uint§
[ single | | int16, uint1

int32, uint32
int64, uint64
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o] AB LR TV HEE?

° IQITTE?E', ( function handle ) @ MATLAB fy—fE@&RIAY
- BIRBNIY—@ER LR ER -
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o] AB LR TV HEE?

~_UE?E', ( function handle ) @ MATLAB fy—fE@&RIAY
- BIRBNIY—@ER LR ER -

El

4

EKD

o MATLAB R HMETAREERTELE !

O FF 0 BEFRELRNEBEEE REZFEEFHERD
ZfEaEENT -
= R BHE;

Hung-Yuan Fan (32#i8), Dep. of Math., NTNU, Taiwan Chap. 6, Computer Programming 20/53



o] AB LR TV HEE?

HHEIE ( function handle )  MATLAB W—E&ERI AL
- BIRBNIY—@ER LR ER -

o MATLAB R HMETAREERTELE !

°
8

O £ 0 BEEFRELARNIELE REEFEEFHNERR
‘%ﬁimﬁﬁﬂﬂ o
fh = GRTLHTE;
Q FH str2func EERNNIELR - HERBRZTEE HE
A3 IEFES -
fh = str2func ("R RATH");
A

Chap. 6, Computer Programming 20/53
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bR TVHEIERVEE A (1/2)

FRZEERMNEI: my_func.m

function y = my_func(x)

y =x.72 - 2xx + 1;
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bR TVHEIERVEE A (1/2)

FRZEERMNEI: my_func.m

function y = my_func(x)

y =x.72 - 2xx + 1;

>> fhl = @my_func; % BF fh1 H—ERIIEIE
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bR TVHEIERVEE A (1/2)

FRZEERMNEI: my_func.m

function y = my_func(x)

y =x.72 - 2xx + 1;

>> fhl = @my_func; % BF fh1 H—ERIIEIE
>> [fh1(4), my_func(4)]

ans =

9 9
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bR TVHEIERVEE A (1/2)

FRZEERMNEI: my_func.m

function y = my_func(x)

y =x.72 - 2xx + 1;

>> fhl = @my_func; % BF fh1 H—ERIIEIE
>> [fh1(4), my_func(4)]

ans =
9 9

>> fh2 = @randn;
>> fh2() % EREMAZIKE - MEMLEEE O

ans =

-0.1241 A%
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bR TVHEIERVEE A (2/2)

>> whos
Name Size Bytes Class
ans 1x1 8 double
fhi 1x1 32 funciton_handle
fh2 1x1 32 funciton_handle
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bR TVHEIERVEE A (2/2)

>> whos

Name Size Bytes Class

ans 1x1 8 double

fhi 1x1 32 funciton_handle
fh2 1x1 32 funciton_handle
>>> feval(fhl, 4) % R fhi1(4) HE
ans =

9
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Chap. 6, Computer Programming 22/53



bR TVHEIERVEE A (2/2)

>> whos

Name Size Bytes Class

ans 1x1 8 double

fhi 1x1 32 funciton_handle
fh2 1x1 32 funciton_handle
>>> feval(fhl, 4) % R fhi1(4) HE
ans =

9
>> func2str(fhl) % F[EIRTVEE fh1 MRETNEHE
ans =

my_func
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FRIE PK T8 AY MATLAB BRI

PR fifa

@ A R -

feval fofT R e AR ARSI R LA

func2str AR08 — (& R AR Z R AR

functions F R O A A - W LEREE A k-

str2func = — i R RS -
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Lecture 4

ERERI
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o EZAI (anonymous function ) 2—1E "2ERH | ALK

g

o
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o EZAI (anonymous function ) 2—1E "2ERH | ALK
o BEEAE—1T MATLAB RUFIESHIKT - MEEEE—
&K VIR - A o LI R IE AR AT LR = -

5

1
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BRI (anonymous function ) —f& M 8EBH , AKX
o BEEAE—1T MATLAB RUFIESHIKT - MEEEE—
&K VIR - A o LI R IE AR AT LR = -
o IJUEESHREEEEERE EERZRI - MARERAE
£ M IERE -
o — XS
#8061l BEINEPEE
3]

Jrame=(

S

28
g ISt} epr | EEERLE  WEEES fume W3IBS arg lit
BERIAEEIEER epr 611E

iy
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EHEE RIS

> f = @(x) cos(x) - x; % B £ 2—ERTLIER
>> z = fzero(£,[0,pi/2]) % KREXH £ WER

0.7391

Hung-Yuan Fan (32#i8), Dep. of Math., NTNU, Taiwan Chap. 6, Computer Programming 26/53



EHEE RIS

> f = @(x) cos(x) - x; % B £ 2—ERTLIER
>> z = fzero(£,[0,pi/2]) % KREXH £ WER

0.7391

>> x = linspace(0,pi/2); y = £(x); fz = f(2);
>> plot(x,y,'b-',x,zeros(size(x)),'k-',z,fz,'ro');

1

08
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E{=Ea ek GO

>> g = 0(x,y) x./(x.”24y."2+41);
>> g(1,1)

ans =

0.3333
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€ 528 RN EHVE)

>> g = 0(x,y) x./(x.”24y."2+41);
>> g(1,1)

ans =
0.3333
>> ezsurf(g,[-5,5,-5,5]);

Xl(xP+y?41)
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ERAEEERI (EMRER)

L5 EEMSIH

L6 FHRHAERSEER

L7 RXEIENERRE

L8 MATLAB AERI: HEFELELERATC
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Lecture 5

EEMSIE
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o #r% MATLAB B\ IBEEMNBWASIEREMELSIZE - Hl
0 plot * max FHHI -
e x_max = max(x);
o [x_max,ii_max] = max(x);
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o #r% MATLAB B\ IBEEMNBWASIEREMELSIZE - Hl
0 plot * max FHHI -
e x_max = max(x);
o [x_max,ii_max] = max(x);
o MATLAB ARAEZEMSIBEMNNERI
o nargin: BEOIARFIURANERBASIHEE - 2

number of argument input H#ER -
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o 7% MATLAB M\ BEEMMNBMASI B RBLSIE - 4l
0 plot * max FHHI -
e x_max = max(x);
o [x_max,ii_max] = max(x);
o MATLAB ARAEEMSIZEEMNAIERT
o nargin: BEIFARFIINRANWERBASIEHHE - 2
number of argument input H#ER -
o nargout: BEEIAREIMRXNERELSIBHE =

number of argument output R4S
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o % MATLAB R\ IREZEMUMEMASI B R LS - A
0 plot * max FHHI -
e x_max = max(x);
o [x_max,ii_max] = max(x);
o MATLAB ARAEZEMSIBEMNNERI
o nargin: BEOIARFIURANERBASIHEE - 2
number of argument input H#ER -
o nargout: (EEIFMITIHNAMERSHLSIHHE 2
number of argument output R4S
o nargchk: BRIARFIRIHSIBEAVHZEARNS - #K{EME
—(EfERAR -
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o 7% MATLAB I BEEMERMASIBURBELSIE - §l
0 plot * max FHHI -
e x_max = max(x);
o [x_max,ii_max] = max(x);
o MATLAB BREEMSIBIEMAIRT
o nargin: BEOEARFIRHRANERBASIEHE - 2
number of argument input RIAEES
o nargout: EERIFARIFEIKIHWERBLSIHHE 2
number of argument output R4S
o nargchk: RUARFIYRIHSIBMAXVREAXS - RKE[D
—{EEEERN S -
o error: BUNIBARRRVANR - WHENTEEEZRNEI - B
EESIHELENERZEREN (fatal) BX
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o 7% MATLAB I BEEMERMASIBURBELSIE - §l
0 plot * max FHHI -
e x_max = max(x);
o [x_max,ii_max] = max(x);
o MATLAB BREEMSIBIEMAIRT
o nargin: BEOEARFIRHRANERBASIEHE - 2
number of argument input RIAEES
o nargout: EERIFARIFEIKIHWERBLSIHHE 2
number of argument output R4S
o nargchk: RUARFIYRIHSIBMAXVREAXS - RKE[D
—{EEEERN S -
o error: BUNIBARRRVANR - WHENTEEEZRNEI - B
EESIHELENIEREREN (fatal) BX
o warning: BUNESHE - WHEBERTRI - BEESIH
SRR AR E - MR ol BUEETRIE D -
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o 7% MATLAB I BEEMERMASIBURBELSIE - §l
0 plot * max FHHI -
e x_max = max(x);
o [x_max,ii_max] = max(x);
o MATLAB BRAIEZEM SIBIEMAVRAT
o nargin: BEOEARFIRHRANERBASIEHE - 2
number of argument input RIAEES
o nargout: EERIFARIFEIKIHWERBLSIHHE 2
number of argument output R4S
o nargchk: RUARFIYRIHSIBMAXVREAXS - RKE[D
—{EEEERN S -
o error: BUNIBARRRVANR - WHENTEEEZRNEI - B
EESIHELENIEREREN (fatal) BX
o warning: BURNESRUAE - WHEBANITRI - BEE5IH
AEERR I A BRE - MRS o DUEE R TRIE D -
o inputname: BOIHEHASIEEERERFHNEREHS
7 - 220
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LR AR (1/2)

e nargchk &%

e msg = nargchk(min_args,max_args,num_args) ;

o min_args: S|E&H/NEE - max_args: SIEEAEE -

num_args: BER5IEEE -
° 1Ex1§§|§iﬁﬁ§ﬁEKE?&XE@EB@ BEE
Hb‘ggﬂ /CN

° 1E§ﬁ§|§ﬁﬁ@§ﬂ§&ﬂ?§§%ﬁ@ﬂ - RIER Z0HE

==

/:-E_
ZE[E

BSR4V EE

—fEz==x

Hung-Yuan Fan (32#i8), Dep. of Math., NTNU, Taiwan

Chap. 6, Computer Programming

31/53



LR AR (1/2)

e nargchk &%

e msg = nargchk(min_args,max_args,num_args) ;

oMmuy:a%%$ﬁﬁ'm&u$:a@%ﬁﬁg'

num_args: BER5IEEE -

o1Ex1§§|§iﬁ’]§iEKET&xE’JEB@ e EE—EIRENE

Hb‘ggﬂ /TN
° 1E§ﬁ§|§ﬁﬁ@§ﬁ§&ﬂ?§§%ﬁ@ﬂ AR ZE R —Ez=F
==

@ error %Eii

o error('msg') ' HF msg EERERMNENFS -

o error OJE3 nargchk GHHIBECER -

o BRAFEMBE - B —EERABIE AT -

o MIRBIVLAHR  mRAL—EZEFE -
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LR CAIRE L (2/2)

e warning &’
o warning('msg') + HP nsg BEIRESHENFSE -
° E:&Dﬁﬁﬁ%?“fﬁ BRI EHE - DUREREERBAAL
ABRRDEBRITM A S DPE -
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LR CAIRE L (2/2)

e warning &’
o warning('msg') + HP nsg BEIRESHENFSE -
o BEAEAEREMBENRHTEHE - LR S AR E
B BRENNESERTMAZ P -

e inputname FBiE
e name = inputname(argno);
ZERMFAEANEESI#EME - P argno E5I18HFH -
° ﬁﬂ%gliﬁlze@“%l R B T -
o (BUNSIHZ—ERUM - RIEERE—Ez=F -
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g1fl: (EFREEFMSIE

o EE—{EET, pplar_value - BEAEE (x,y) HRKZ
BEOIBEEAE (1, 0) -

o MRABWMA—ESIZ - ARABZH/ER vy ER 0 L
BB RAETE

o EERIER T - BB LER r BBE oUEREMLD
MEEE - BHIRFEIULR RN R BE— @@ L5125 -
it RS ELFERHE -
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MATLAB 2§ (#874: polar_value.m)

function [mag,angle] = polar_value(x,y)

msg = nargchk(1,2,nargin);
error (msg) ;
if nargin < 2
y = 0;
end

if x ==08&y ==

msg = 'x and y are zero: angle is meaningless!';
warning (msg) ;
end

mag = sqrt(x.”2 + y."2);
if nargout ==
angle = atan2(y,x) * 180/pi;

end -5

Hung-Yuan Fan (32#i8), Dep. of Math., NTNU, Taiwan Chap. 6, Computer Programming 34/53



BRXRNTER (1/2)

>> [r, theta] = polar_value(1, -1)

r =
1.4142

theta =
-45
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BRXRNTER (1/2)

>> [r, theta] = polar_value(1, -1)

r =
1.4142
theta =
-45
>> r = polar_value(1, -1)
r =

1.4142
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BRXRNTER (1/2)

>> [r, theta] = polar_value(1, -1)

r =
1.4142
theta =
-45
>> r = polar_value(1, -1)
r =
1.4142

>> [r, theta] = polar_value(-2)
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BXRNTER (2/2)

>> [r, theta] = polar_value(3, 4)
r =

5
theta =

53.1301
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BXRNTER (2/2)

>> [r, theta] = polar_value(3, 4)
r =

5
theta =

53.1301

>> [r, theta] = polar_value(0, 0)
Warning: x and y are zero: angle is meaningless!
> In polar_value at 32
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Lecture 6

ERHEAREEI=ZER
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o IRTSIBIBE SN - MATLAB R thAEE TFRAE AL
FMRCERE - URBRICENER -

Hung-Yuan Fan (32#i8), Dep. of Math., NTNU, Taiwan Chap. 6, Computer Programming 38/53



o IRTSIBIBE SN - MATLAB R thAEE TFRAE AL
FMRCERE - URBRICENER -

o HAECHERE ( global memory ) E— B RIELREHIRC RS -
BEEEM T FEAFE -
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o IRTSIBIBE SN - MATLAB R thAEE TFRAE AL
FMRCERE - URBRICENER -

o HAECHERE ( global memory ) E— B RIELREHIRC RS -
BEEEM T FEAFE -
° ¥]‘ RPZRLBEOAREERFREAH - RREREKT0HFEIY
AR EEHBEEERNES -
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KRG EREEHEH

BRTSIBUEBE 29N - MATLAB B tAEE LE@AER L

FAECIERS - DI B UL E R -

o HAECHERE ( global memory ) E— B RIELREHIRC RS -
BETEHE T TFE@ATFEY -

° ¥']‘ SDZERNBEIAEERFTRER - BASESRETLHE Y

MAREEHEEFERNES -

° itﬁﬁ’@ﬁ (global variables) E#5H global EERELE -
HESEAWT :
%842 EREEEE
= e
global very var; - | BEEZTEE] var, var,
whos global | ZRTERBAMZTEE
clear global var vary - | ffFZ©EE] var), var,, QE?\Q
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BESHHAE Sy

o £ MATLAB R A HEEIIZEIZEE (local

variables) °
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6 1 g |

o £ MATLAB R A HEEIIZEIZEE (local

variables) °

o UAXRFHESEHERH FHASEERHEHEA -
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68 15 A B B 2 S B

o £ MATLAB R A HEEIIZEIZEE (local

variables) °

o UAXRFHESEHERH FHASEERHEHEA -

o MEERNPINEMRPAS—ENTHESNZE B
EENEZEEE -
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i S i

o £ MATLAB R A HEEIIZEIZEE (local

variables) °
o UAXRFHESEHERH FHASEERHEHEA -

o MEERNPINEMRPAS—ENTHESNZE B
SFRERNEMEE -

o SEZYEBERTAE—REM - WALESHARS
% NREBHLIESL MENES SERALLE

- REEEES -
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E ISRV

£ global EERIKT: test_global.m
function test_global (num)

global VAR; % BE& VAR B—EZHEH
VAR = VAR * num; % o¥% VAR HIRNGFEE
fprintf (' TEEKTUA - VAR = %g \n', VAR);
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E ISRV

£ global EERIKT: test_global.m

function test_global (num)

global VAR; % BE& VAR B—EZHEH
VAR = VAR * num; % o¥& VAR HWANEFEE
fprintf (' TEEKTUA - VAR = %g \n', VAR);

>> global VAR
>> VAR = 3.14;
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E ISRV

£ global EERIKT: test_global.m

function test_global (num)

global VAR; % BE& VAR B—EZHEH
VAR = VAR * num; % o¥& VAR HWANEFEE
fprintf (' TEEKTUA - VAR = %g \n', VAR);

>> global VAR

>> VAR = 3.14;

>> test_global(-2)
ERTAA - VAR = -6.28
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E ISRV

£ global EERIKT: test_global.m

function test_global (num)

global VAR; % BE& VAR B—EZHEH
VAR = VAR * num; % o¥& VAR HWANEFEE
fprintf (' TEEKTUA - VAR = %g \n', VAR);

>> global VAR

>> VAR = 3.14;

>> test_global(-2)

ERTAA - VAR = -6.28

>> num

Undefined function or variable 'num'.
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E ISRV

£ global EERIKT: test_global.m

function test_global (num)

global VAR; % BE& VAR B—EZHEH
VAR = VAR * num; % o¥& VAR HWANEFEE
fprintf (' TEEKTUA - VAR = %g \n', VAR);

>> global VAR

>> VAR = 3.14;

>> test_global(-2)

ERTAA - VAR = -6.28

>> num

Undefined function or variable 'num'.

>> VAR
VAR = A%
vﬁﬁ'
-6.2800 =
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Lecture 7

B IR E R ERHRTF

A%
Ya
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e 1 B B ERETF

o EBEFRCIERS ( persistent memory )
o —TEFRIBEMREE R E?EI:IEWW?HY"
o TERMIZE  HERFAE -
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e 1 B B ERETF

o EBEFRCIERS ( persistent memory )

o —EFRIREREEE R uﬂ-‘tm:‘cﬁmﬁﬁﬂf’
o HHRIIFNZZRE - HERFAL -

o BEEHUBESEN
persistent varl var2 var3...

Hoh varl ~ var2 ~ var3 & - ERGEEFCIBIEBNEE -
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Bl BEFI9E (1/4)

1. ESMEE

EE—EEI - 2B WA —EHEER - BRSTEERNNE
BFOREEE  EREANTEZREAENTE 55
REARNTETE -

43/53
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Bl BEFI9E (1/4)

1. EEREE
;—E—ﬂﬁll_l‘t SWMA—EFOEER  BISTEERNNE
BFIOEREE  EEXNNTHFEREAENTE - E5Y
'EL 7FIWE:.+1§
2. EERWMANGE L
° Fﬁ%ﬁﬁﬂﬁ’ﬁ@/\ﬁ :
QO ERFITFSH reset, E%@J%ﬁi@%l}%uﬂﬁﬁ =2
QO WAERESENHE BFUR—R . EEL—ERE -
o HLIE: sz1ﬁ:”ﬂﬂ’3§ﬂ§5$iﬁﬁ§’fﬁsﬁ-%
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Bl BEFI9E (1/4)

1. EEREE
;—E—ﬂﬁll_l‘t SWMA—EFOEER  BISTEERNNE
lei’]&t‘.‘iﬁ? EREAANBZRERENEE  EEF
EARMNmEHE -
2. EERWANEL
o MEHENEAE :
QO ERFITFSH reset, E%@J%ﬁi@%l}%uﬂﬁﬁ =2
QO WAERESENHE BFUR—R . EEL—ERE -

o HILE: TxETﬁ:”HE’J@J%E$i’MEQ’fE—?’EF
3. BREHEEA
Step 1 MESANSIEEE
Step 2 & reset’ - WEBHRNETE
Step 3 BN EERENREAETNE
Step 4 MIRBEAZHEN - FTEWELIEEFIIEEEHEE -
MBER T - HEES - AR
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Bl BRFI9E (2/4)

4. MATLAB #Z85 (K(ER: runstats.m)
function [ave, std] = runstats(x)
persistent n sum_x sum_x2

msg = nargchk(l,1,nargin); error(msg);
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Bl BRFI9E (2/4)

4. MATLAB #Z85 (K(ER: runstats.m)
function [ave, std] = runstats(x)
persistent n sum_x sum_x2

msg = nargchk(l,1,nargin); error(msg);

if x == 'reset'

n=0; sum_x = 0; sum_x2 = O;
else

n=n+1; sum_x = sum_x + X; sum_x2 = sum_x2 + X 2;
end
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Bl BRFI9E (2/4)

4. MATLAB #Z85 (K(ER: runstats.m)
function [ave, std] = runstats(x)
persistent n sum_x sum_x2

msg = nargchk(l,1,nargin); error(msg);

if x == 'reset'
n=0; sum_x = 0; sum_x2 = O;
else
n=n+1; sum_x = sum_x + X; sum_x2 = sum_x2 + X 2;
end
if n==0
ave = 0; std = 0;
elseif n ==
ave = sum_x; std = 0;
else
ave = sum_x / n;
std = sqrt((n*sum_x2 - sum_x"2) / (n*(n-1))); Cﬁ%ﬁ

end ‘ﬂiﬁ'

Hung-Yuan Fan , Dep. of Math., NTNU, Taiwan Chap. 6, Computer Programming 44/53



Bl BRFI9E (3/4)

4. MATLAB I (Xi2F1#E%: test_runstats.m)

% First reset running sums
[ave, std] = runstats('reset');
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Bl BRFI9E (3/4)

4. MATLAB I (Xi2F1#E%: test_runstats.m)

% First reset running sums
[ave, std] = runstats('reset');

% Prompt for the number of values in the data set
nvals = input('Enter number of data: ');
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Bl BRFI9E (3/4)

4. MATLAB I (Xi2F1#E%: test_runstats.m)

% First reset running sums
[ave, std] = runstats('reset');

% Prompt for the number of values in the data set
nvals = input('Enter number of data: ');

% Get input values
for ii = 1:nvals
% Prompt for next value
string = ['Enter value ' int2str(ii) ': 'J;
x = input(string);
% Get running statistics
[ave, std] = runstats(x);
% Display running statistics
fprintf ('Ave = %8.4f; Std = %8.4f \n',ave,std); C%%ﬁ

end ‘Qiﬁ'
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Bl BEFIIE (4/4)

5. AlFEERN
ABMARLEER 3, 2,3, 4,28 WEEEHBE FIEESEE -
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26l FERIIE (4/4)

5. AlFEERN
ABMARLEER 3, 2,3, 4,28 WEEEHBE FIEESEE -

>> test__runstats
Enter number of data: b
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26l FERIIE (4/4)

5. AlFEERN
ABMARLEER 3, 2,3, 4,28 WEEEHBE FIEESEE -

>> test__runstats

Enter number of data: 5
Enter value 1: 3

Ave = 3.0000; Std = 0.0000
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26l FERIIE (4/4)

5. AlFEERN
ABMARLEER 3, 2,3, 4,28 WEEEHBE FIEESEE -

>> test__runstats
Enter number of data: b
Enter value 1: 3

Ave = 3.0000; Std = 0.0000
Enter value 2: 2
Ave = 2.5000; Std = 0.7071
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26l FERIIE (4/4)

5. AlFEERN
ABMARLEER 3, 2,3, 4,28 WEEEHBE FIEESEE -

>> test__runstats
Enter number of data: b
Enter value 1: 3

Ave = 3.0000; Std = 0.0000
Enter value 2: 2
Ave = 2.5000; Std = 0.7071
Enter value 3: 3
Ave = 2.6667; Std = 0.5774
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26l FERIIE (4/4)

5. AlFEERN
ABMARLEER 3, 2,3, 4,28 WEEEHBE FIEESEE -

>> test__runstats
Enter number of data: b
Enter value 1: 3

Ave = 3.0000; Std = 0.0000
Enter value 2: 2
Ave = 2.5000; Std = 0.7071
Enter value 3: 3
Ave = 2.6667; Std = 0.5774
Enter value 4: 4
Ave = 3.0000; Std = 0.8165
A
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26l FERIIE (4/4)

5. AlFEERN
ABMARLEER 3, 2,3, 4,28 WEEEHBE FIEESEE -

>> test__runstats
Enter number of data: b
Enter value 1: 3

Ave = 3.0000; Std = 0.0000

Enter value 2: 2

Ave = 2.5000; Std = 0.7071

Enter value 3: 3

Ave = 2.6667; Std = 0.5774

Enter value 4: 4

Ave = 3.0000; Std = 0.8165

Enter value 5: 2.8

Ave = 2.9600; Std = 0.7127 A
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Lecture 8
MATLAB AEERT:
HE R B @l G =0

A%
Ya
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NZHFFFLATL sort

o sort RO —AHEREIFMIEIE (ascending order)
{ERIER (descending order) °
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NZHFFFLATL sort

o sort RO —AHEREIFMIEIE (ascending order)
{ERIER (descending order) °

o MREHEMZ —EITHIIOE  BAEABNZETHS -
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NZHFFFLATL sort

o sort RO —AHEREIFMIEIE (ascending order)
{ERIER (descending order) °

o MREHEMZ —EITHIIOE  BAEABNZETHS -

o MREHEBRE—E _4EME - AIZEMERTTEE (column
vectors) EW D AIEER ©
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NZHFFFLATL sort

o sort MR —EERBFHIEIE (ascending order) T
{ERIER (descending order) °

o MREHEMZ—ETNIIEE  BHERNZETHRF -

o MREHEBRE—E _4EME - AIZEMERTTEE (column
vectors) EW D AIEER ©

o EFMIUT:
res = sort(a):;
res = sort(a, "ascend'):;
res = sort (a, "descend');

ol

HERIEIZ BT
HERRIBIR
HERERUIE

oo

o
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RTU sort RYBEFERHI

>>a=[145238];
>> sort(a,’descend’)

ans =

8 5 4 2 1

Hung-Yuan Fan (32#i8), Dep. of Math., NTNU, Taiwan Chap. 6, Computer Programming 49/53



RTU sort RYBEFERHI

>>a=1[14528];
>> sort(a, descend’)

ans =
8 5 4 2 1
> b=[152; 97 3; 8 4 6];
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RTU sort RYBEFERHI

>>a=[145238];
>> sort(a,’descend’)

ans =
8 5 4 2 1
> b=[152; 97 3; 8 4 6];

>> b >> sort(b)
b = ans =
1 5 2 1 4 2
9 7 3 8 5 3
8 4 6 9 7 6
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W@ﬁFF?_IZIEC sortrows

e sortrows EKI\E sort array rows 7= °

o R—EREfENERMKIRE —HFELEHFEMRM (columns) K
BRETEB IR R -

Hung-Yuan Fan (32#i8), Dep. of Math., NTNU, Taiwan Chap. 6, Computer Programming 50/53



WEHFF?_@IEC sortrows

e sortrows EKI\E sort array rows 7= °

o R—EREfENERMKIRE —HFELEHFEMRM (columns) K
BERETRIEVIE R -

o EEFAUT:

res = sortrows(a); % F 1 EERENELIER
res = sortrows(a,n); % F n RERBERIRIEIER

res = sortrows(a,-n); % FnFERPRORRIRRF
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W@ﬁFF?_IEIEC sortrows

e sortrows EKI\E sort array rows 7= °

o R—EREfENERMKIRE —HFELEHFEMRM (columns) K
BERETRIEVIE R -

o EEFAUT:

res = sortrows(a); % F 1 EERENELIER
res = sortrows(a,n); % F n RERBERIRIEIER

res = sortrows(a,-n); % FnFERPRORRIRRF

RICHBE n ERUIIERETHRF -
#%E n BRUD  EEMESMEN ENTRAER - RIS
kB n EEUBHBOINERETHR -

o 55T res = sortrows(a, [m nl)
o E
)
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ER ft sortrows MY ﬁﬁﬁ Rl

> c=[172; 97 3; 8 4 6];
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ER ft sortrows MY ﬁﬁﬁ Rl

> c=[172; 97 3; 8 4 6];

>> ¢ >> sortrows(c,-1) >> sortrows(c,[2 3])
c = ans = ans =
1 7 2 9 7 3 8 4 6
9 7 3 8 4 6 1 7 2
8 4 6 1 7 2 9 7 3
220
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= AN ZEL BT

TERABMT rand A randn WESEI:
Er lmm

ramd 3§ rand() £ [0,1) BERHIIHHELE -

rand(n) F’EETE?E [0,1) BEABEIDHM nx n BLEFEME -
rand(m,n) EETERE 0,1) BEAABDISHW mx n BLEEME -
randn 3 randn() | EX—EREEELMAELE -

randn (n) EXTEAZERERDTHN nx n BLEFEME -
randn(m,n) EXTREAZEBRERDTMN mx n BLBERE -
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Thank you for your attention!

Hung-Yuan Fan (32#i8), Dep. of Math., NTNU, Taiwan Chap. 6, Computer Programming 53/53



