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MATLAB 5B #3454

Array (#0d) :
BEEZMENTE

(EEKE, TE%E)

Matrix (/%)
AR 2-D array (m-by-n)
[T

Vector (/F/£) : E
1-D array (1-by-n or m-by-1)

Scalar (#r&) :
BNME
[

4\ MathWorks
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MATLAB SCIN4EPEIZE

- BPESEE A= [1234; 201];
B=1[1231; 2 2 2 2; 3 2 1 4]
C = A*BR 2
* —
m-by-n & n-oy-p m-by-p

16



] MATLAB SLIN4EREIZE

- FEMERSRIA

m-by-n

m-by-n

4\ MathWorks
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1 =
for

end

a;
t =0:.01:10
1=1+1;

y(1) = sin(t);

9:.01:10;
sin(t);

7.17 7.41 7.70 7.73
7.48 7.61 7.78 7.79
7.57 7.79 8.01 7.80
7.69 7.98 8.03 8.13
7.96 8.14 8.38 8.56
8.10 8.32 8.61 8.74
8.18 8.38 8.54 8.73
8.24 8.41 8.56 8.73

—

{ mean }

~

7.8331 8.0397 8.2195 8.3236

. (£ MATLAB %M 518 5 8 BB B,

SES

AT AR

[ |

3,

KR E
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A AZEAE]

- HE TR
~ ITRSA R TR

- ZlEERSI
- ERRNRFRIGEITE

- 1ZHEZERT]
— [EFAH1Z5EE{Esk Mask i8]t &

4 6
7 4
3 2

Subscripted indexing

11

1,2

1.3

—

2,1

2,2

2,3

31

3,2

3,3

1

4

7

2

5

8

3

6

9

Linear indexing

»>» B = logical([0 1 0: 10 1;: 00 11):

>> A(B)

4\ MathWorks
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ERIZEERT <A

- a=[1,2;3,4], ¥advmBEFAETINTEXNANL

a=[1, 2;3, 4];
for i=1:rumel (a)
if afi) =1
ali)=1;

end

end

- RIFEZBEMXAREEUNENZIERNERT5IHFHA

a=a(a~=1)BIITEHR?

a=[1,2:3, 4]
b=a =1:
alb)=1:

a=[1,2:3, 4];
ala"=1)=1:

&\ MathWorks
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(5

12485 5| <1l

a=[1, 2; 3, 4], a=a(a~=1)HIITHER?

2X2 logical #W#H

0 1
1

Index

»» a=ala =1)

a:

4\ MathWorks
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14 ER TR

- a=[1, 2; 3, 4], a(a~=1)=1HITER

- a=[1, 2; 3, 4], a=a(a~=1)HIHITER:

a=[1,1:1,1]

a=[3;2;4]

4\ MathWorks
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(5

- aJ91000*1000RYMENZZERE, 4% a

R E BRI ERER

tic
a=rand(1000) ;
for i=1:numel(a)
a(i)=a(i)*2;
if al(i)>1
ali)=1:
end
end

toc

tic

a=rand (1000)
a=aks:
alarl)=1:

toc

RERBTLERLL2, EERATL, MREANL

FART 0.023119 #b.
ART 0.012876 #b.

4\ MathWorks

24



MATLAB H Ry % #EEE

durgtion

datiet‘ilje ®

calendarDuration

B+ (8] &Y

categorical
O
QO

7RE

numeric

intX single double
uintX

HER

function
handle

PR 2 A iR R

strin
str |

SR F TR
logical
1Z 458

4\ MathWorks
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Table #2H

- EEWETENRYE, TaSTEHRENY

Adams

ﬁa Alexander
Allen
Anderson

G
gl

Bailey

Gender

{'Female'}
{'Male’ }
{'Female'}
{'Female'}
{'Female'}

Kt
gl

Smoker Height Weight

false 66 137
true 69 171
false 63 143
false 68 128
false 68 130

S

ID BMI
8235 22.112
1306 25.252
7432 25.331
1577 19.462
2239 19.766

Systolic

127
128
113
114
113

Diastolic

83
99
30
77
81

4\ MathWorks

26



4\ MathWorks




R2016a LLBI4miEH

a3 AR YA
mITE OFE G
I ERE

AEEEHEASH
ﬂﬁﬁ\gﬁﬂﬁﬁ
i

K

~

\—

ey

1T MATLAB £ 74
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-
/| Editor - CAWork\FindObject\findBall.m [P
PUBLISH e iz e = s T e A e NG
[

Rl

New Open Save | 2 29 31 32 27 27 27 27 27 27 27 27 27

- - * | 32 36 39 41 44 44 44 44 44 44 44 44 44

FILE 43 47 51 52 14 o6 56 14 147 56 56 56 56

| f\ndBallm 1 ' co ce co cn co (=21 ca ca co ca ca 53 53 |
— ' == s

10 % a: | 4 Figurel @M 3 53 I

11 = gres _ > = — 7 i0 &0

12 — imac File Edit View Insert Tools Desktop Window Help N 7 .

13 DEde M AAODEL- S| 0E | aO noT1

14 %% I 6 a5

15 % HNe

16 L H i‘ Figure 1 l:_l_léj@

il = r = —

18 — g B File Edit View Inset Tools Desktop Window Help ]

TERET . EEF PIDEEYE P ARIEELY:

20

21 B% C Green

: * m

23 % tc

50

24 - Just g I

25 — colc =
26 | 4| Figure 1 I [‘:' =l ihj
27 % 150 File Edit View Inset Tools Desktop Window Help E
28 - clos —
29 n:l_‘-}lﬂaii k *\-T\-{fr?@@ﬂ'@m D@ EQ
30 %%
31 % HNc 200
32 % cc
33
34 - bw =
35 = imac &N
36 — cole e — L.
37
38 -1
39 -~ = -
0 % Fit a transfer function of this form
41 %
4z - a ror 5 + 5 r 5 5 +
13 - imagesc( T 55P = K {{=s\over a}l+l \over {="2 ‘over ‘omega n"2}
14 L 4 1188
?5 isis‘ Find 4 ) a 5 a 5 o

1] 4] 4] 4] 43 53 60 63
Center location is (151.9, 138.2) i
fx 5> |

50 100 150 200 250 300
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£ MATLAB SERJ4miE=SEHITRIZRE

4\ MaTLAB R2017a

LIVE EDITOR

it > C > MATLAB »

LT 0] e — ] Lo — M E tH j —\ :
B Live Editor - C:AMATLAB\Expl ; ¢ M T L B *é
xploringExoplanets.mix , \
ExploringExoplanets.mix + o ' I

where a s the planet's semi-major axis. Note that we have assumed a

Current Folder

circular orbit so the semi-major axis is the same as the orbital distance.
The value F, is the amount of energy reaching the planet per unit

area. Tne'iightgalneﬁngayeaonhe planet can be approximated by i I $ . E }Z;i%:, I:I:I E_Rﬂi&*ﬁ?%\?%ﬂ ﬁj\jzﬁ- rﬂiﬂi y #
e e B E R FBE B R AL A LRI

- n 50N
[ o |
i (N ? l
where R, is the planet's radius. We know that the planet must be in g

Sordiniom

thermal equilibrium - not getter hotter or colder over time. The pianet
radiatel energy into space at the same rate it receives it from its star.
The temperature at thermal equilibrium is called the equilibrium

" al _1_ ﬁ $|:| (== ﬁ J d
| S ¥ LB 4RiE 2 0 BIAR, F
temperature. We can use the same equation we used above to 1 \ 2 : I | : \n
calculate the star's luminosity but this time using the planet's total i

e (SR AT HATHIC AR

E =4nRocT;
equilibrium temperature. Rearranging for T,

Temperature

where T, is the planet's

33



SNINETE =R YR

E Live Editor - CAMATLAB\SunriseSunset.mlx *
EPRTTEE T
EB] i . EFlndF\les 4 |#18| Normal = | = conra Iil =] Run section L> I)u
_— = - ntrol - o o — L
Mew Open Save &_Icnmpare LJH]GDTD - Text ! { u lj _ Code @Refador' = == Section E“ Run and Advance Run Step  Stop
~ = (St  Find ~ SiEE=s = = Break 3 RuntoEng
FILE NAVIGATE TEXT CODE SECTICN RUN
_I SunriseSunset.mbx * 1+
Define Solar Correction by Location |E2l)
=
g iong1t:de= 42; (=
atitude = 44;
2 days = 1:365; Sunrise and Sunset
= 1: 3 . . -
5 UTCoff = findOffset(timeZones,longi
6 eotCorr = equationOfTime(days);
7 solarCorr = 4*(longitude - 15*UTCof 2 1
8 delta = asind(sind(23.45)*sind(366*
9 sunrise = 12 - acosd(-tand(latitude
1e sunset = 12 + acosd(-tand(latitude 15
&
o
3
Plot Sunrise and Sunset by Day of g
Year =10
11 clf ; plot(days, sunrise, days, sun \/-
12 axis([1 365 © 24]) 5t .
13 title('Sunrise and Sunset')
14 xlabel('Day of Year') ; ylabel('Tim
1= hold on 0 . A A . . N \
16 patch([days flip(days)], [sunrise f 50 100 150 200 250 300 350
. Day of Year
»
script

RRRBRIET KX 7 RARRYNT, TR HBITHAERBAERHSL

4\ MathWorks
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FEZHHNEILN

[=] Live Editor - CAMATLAB\SunriseSunset_final.mix * - m] X

LIVE EDITOR INSERT

S =| [Z] runsecton > 0 Mm@

Colm
; =] Live Editor - C:AMATLAB\CompressibilityFactor.mix = o X

,;13 ™~ [QFindFies . < = 3] Normal » =

| Compare 5 GoTo v

INSERT

FILE
Find Files
| SunriseSunset finalmix * ¢ | + | o E® e 3

A Save 1:) compare [ cote >
H H H FILE | NaviGaTE |
Estimating Sunrise an® .. e 1+ LVE EDITOR wseRT vew

| Plot the Animation

P l 1:40 Loop through changing XData and YData. This is more efficient than recreating plots.
Slider 350 16 for id = 1:length(T)
- S 17 if id == 1
Drop down ( carbon dioxide i ]] 18 [hh1, hh2] = setupPlots(L, T, x, ¥, ang);
19 end
20 set(hh1(1), 'XData', T(id), 'vData', ang(id, 1))
) ) 4 i . carborl1 di°"id‘f@35° Kelvin | 2 set(hhi(2), 'Xpata', T(id), 'vData', ang(id, 2))
Using the latitude (¢ ), the su ' 22 set(hh2(1), 'Xpata', [@, x(id, 1)], 'YData', [0, y(id, 1)])
’ 23 set(hh2(2), 'Xpata', x(id, :), 'YData', y(dd, :))
SC') we can calculate sunrise " pause(0.02)
098 25 end

-1
sunrise = 12 — cos(——tan¢

500

. N I
15 . 0.96 ol
8

Refer to this page for backgrc ks g.|
= 094 o % 00 f
= b

2 I
0 @ 0.92 -
- 200

4\ MathWorks

——\ Animation.mlix % | [

Rtz EGRMEnEE X EEH [T

S
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RXEXRERN: LT XERRRIZENE

E Live Editor - C\MATLAB\timerTest.mix *

ExecutionMode value
la;c] ‘fixedDelay'

lic_‘ ‘fixedRate'

lﬁj ‘fixedSpacing'
l_"“_‘l ‘singleShot’

LIVE EDITOR INSERT | F
du‘j Lj H EJFind Files | 45 3 [EJ .+ Normal » o l>
Niw Opven Sive g:::mre cﬂz::ov —— .li é ; g . s E] wi| [sg | SECTON RA,‘ "
FILE NAVIGATE | TEXT ? CODE [ RUN | &
- | timerTestmix * |+ |
1 timer'('ExecutionMode',| ) |1—E RET e
S Tab S |
,@‘ timer( 'ExecutionMode ',value,options) | iﬁﬁ fﬁ jﬁtl
/\

| BaniES 2 |

EEEE

4\ MathWorks
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4\ MathWorks:

XENRERIN: 5

B Untitled.mix *

II)Q'
ﬁ}
gljl_

LIVE EDITOR FIGURE Cj ¢ c) |Fl o ()
| % M g B E& D -
P Subplot
X-label Y-label Title Legend Remove L... Colorbar Remove C... Grid Remove Grid X-Grid v
ANNOTATIONS | mes | S
GE
surf(peaks)

annotation('textarrow',[0.7483 0.6447],[0.1059 0.2916],'String', 'Lowest Peak');|

| EESRiAS, SERES... |

AN - - : -
i\ | ABBHERFEHRE |
0.
&
105
60 \\ i
40 w
20 " o 30
0 ‘ 0 1 Lowest Peak
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' FAVORITES
Powser Fraction Sqrt Index Subsuper.
Def Int
SCRIPT
w w &
Power Index Subsuper... Multizcript Owver
L]
|
Underover
FRACTIONS AMD RADICALS
LA 7, Ja Y
Erartinnm W Inm FErar ot w

A oo V - + = =
9 + Kk g v & 0o w p 0
' E Z H®® I KEMN Z |
SYMBOLS
h hat -
hbar

hookleftarrow
hookrightarrow
Im

imath

in

int

O

-
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B Live Editor - CAMATLABLive Editor\ExploringExoplanets.mix
LIVE EDITOR INSERT VEW
AR - e e

e m..gcmm oo~  BIUM
AR = Print L Find > =

E E Save

Save As..,

Ctrl+5

]

Export to PDF...

da
ar

Export to Word...

Export to HTRL...

@ @ @l

ts outside our own solar system. The data used here is a subset of
he data to answer some questions about the set of exoplanets in the
ets in the archive that might be capable of supporting life

iexoplanets within 200 light-years.

)

500 600 700 800 900 1000

Light Years from Earth

H
™ Export to LaTekX...
3 Nersrogram— = ——rr—s
4 xlim([@ 1000])
5 ylabel 'Number of Planets'
6 xlabel 'Light Years from Earth'
2
T
§
o
k-]
£
2z
[ 100 200 300 400
[ Whara ic tha nagrect axanlanat?
| ExploringExoplanets.mbc < | + |

| script

Paste
. ~

Clipboard 1

Page10of 7

Insert

Helvetica

B I U ~abk x, X*

H -0 = ExploringExoplanets.docx - Compatibility Mode David Garrison B
Design  Layout  References  Mailings  Review  View  Help Tell me what you want to do
5 | < A P Find ~
12 A A |Aa 211 91 | naBbCcD: maBbCoD( AaBbC abp,
~| | 35 Replace
iR T Code T Code Ex.. THeading1 < 13 Select~
Font £} Paragraph (c) Styles 5 Editing
Exploring Exoplanets
In this example we will explore some data on exoplanets - planets outside our own solar system.
The data used here is a subset of data from the NASA Exoplanet Archive. We will start by using the
data to answer some questions about the set of exoplanets in the archive. Then we will do some
calculations to try to identify planets in the archive that might be capable of supporting life.
exoplanets = readtable("exoplanets.xlsx");
exoplanets(1:10,:);
How Far Away Are these Planets?
There are 90 exoplanets within 50 light-years of earth and 450 exoplanets within 200 light-years.
histogram(3.26*exoplanets.st_distance, 'BinWidth', 50)
xlim([@ 1000])
ylabel ‘Number of Planets’
xlabel ‘Light Years from Earth’
Where is the nearest exoplanet?
idx = find(exoplanets.st_distance == min(exoplanets.st_distance));
name = char(exoplanets{idx,'st_name'}) ;
& B - 1

1468 words

+ 100%

BIEREH PDF, HTML, Word, LaTeX

4\ MathWorks
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https://ww2.mathworks.cn/videos/getting-started-with-matlab-68985.html

APHRERMIRTIZRITE : LR

- BipEITE
— BESH
— ARitE

- FIERESKFRERI T
- IRETRS BB T — A2

- KPREALIE
- BIBESA
- BRI

rlHEE

4\ MathWorks
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https://ww2.mathworks.cn/videos/getting-started-with-matlab-68985.html

4\ MathWorks

T

APHRERMRTIRITE : iR

: LST: Ztthiy K PHATIE]
‘ S.fhef-::-ry =270 X Sirzcrt'dem SLI ({I)l a: KFARINA

§: KPR A
—0.678

S cidens = 1.4883 x 0.75n(@) sin(a) = sin(5) sin(¢) + cos(8) cos(¢h) cos(15°(LST — 12))

rlHEE
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1. FH&HThRA MATLAB {4

'7']"'}?111‘[’ ElJ'TF}"l,'fT § I 2=, 12__3 j_' ATLAB'{{E%E"‘;{ Average Speedup in Customer Workflows

2.2x

2.06x 2.12x
1.72x
= IMFEERAHI MATLAB {CTBERRT LM JIT HiF 1.49x
= MATLAB &7/ R0 H0E & 2 00 AT 1S =
. FEEE M —{ TR .
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2. K gEfRFA —— T e

VERY;
VERY;
NN

W o

TRl

= <

N
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2.1

e

St R —— T

tic

X = 0;

for k = 2:1000000
x(k) = x(k-1) + 5;

end

toc

tic

G = zeros(1, 1000000):

for k = 2:1000000
x(k) = x(k-1) + 5;
end

toc

Elapsed time 1s ©.301528 seconds.

>

Elapsed time 1s ©.011938 seconds.

4\ MathWorks
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2. KA % gETR T

E=E1L

- MATLAB SETFIEMEMEEMNEEHITTHE

. e

BLAS: EARZ MR FHITE

LAPACK: Z MK HE

IPP: Intel Performance Primitives

FFTW: Fastest Fourier Transform in the West

4\ MathWorks

7.17 7.41 7.70 7.73
7.48 7.61 7.78 7.79
7.57 7.79 8.01 7.80
7.69 7.98 8.03 8.13
7.96 8.14 8.38 8.56
8.10 8.32 8.61 8.74
8.18 8.38 8.54 8.73
8.24 8.41 8.56 8.73
Y

7.8331| [8.0397| |8.2195| |8.3236
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2. K gEIRA — R=EKX

SARERIMEITREN

for

end

9,
t =0:.81:10
1 =1+ 1;

y(1) = sin(t);

N = frbe

HHIZH -
shEERS. BT E

mA = mean(A);
B = zeros(size(A));
for n = 1:s51z7e(A,2)
B(:,n) = A(:,n) - mA(n);
end

9:.01:10;
sin(t);

devA = A - mean(A)

ZIEHEEE

1ZHEER S

for ¢ =
for

end
end

1:N
r =

if A(r,c) > myRef

end

1:N

B(r,c) = A(r,c);

4\ MathWorks

}EMEEH,
HEFF <

S AN e
EE

all

any
cumsum
diff
find
ind2sub
ipermute
logical
meshgrid
ndgrid
permute
prod
repmat
reshape
shiftdim
sort
squeeze
sub2ind

sum

B(A > myRef) = A(A > myRef);

A(logical)

49



‘ MathWorks:

3. REBEITHISN : 5028 Profiler

Profile Summary (Total Time: 5.096 s)
~ Flame Graph

|
| O I
[closereq | I
|| |-
| [close [createModelResultsFi... | ge...|plotDualM... |readModelData | | |wri-

Generated 14-Feb-2020 13:23:54 using performance time.

Function Name Calls Total Time (s) +  Self Time* (s) Total Time Plot

{dark band = self time)
testFit 1 5.096 0913 [
readModelData GO0 1592 1.592 I
createModelResultsFigure 10 0.818 0.385 [ |
maovegui 10 0.563 0.008
legacyMoveGUI 10 0.548 0.471 [ |
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3. EEITHRIN: KHE5H#ss Code Analyzer

-

- Rt

SMBEETR IR
EEWEBAENRRBMIAATREN
Fe3a RS

4\ MathWorks

16
17
18
19
20
21
22
23

3 [len,dim] = lengthofline([hl h2])

3 Copyright 1984-2004 The MathWorks, Inc.
3 SRevision: 1.1.6.5 § S$Date: 2006/08/09 23:13:19 §

$ Find input indices that are not line objects
— nothaagdle = ~ishandle(hline):

= end
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Demo 1: MATLAB X1

Y_H*H ,\\\J:'L_l_ﬁ—l’_qi&
-ﬂﬁkﬁﬂm$ﬂﬁ
- SATRRUHTERE

L ——

B fRIRALTE

4 Figure 1

File Edit View Insert Tools Desktop Window Help

NEEe | s ARODEL- G| 0E e

Original Function

AN
AN
AN
AN
AN
AN

Averaged Function

T
ALY
T
T
LAY
T

A

LA

4\ MathWorks
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&\ MathWorks:

M REM I RAESE IR H At

- BN O
- ERNANERAH
- BRITENEGSEO, FREFLDAML

4. Results - O b
File Tools View Simulation Help
@-|4QP@|2=- a0 FE-

0.6010 0.8987 0.3676 0.4792 0.87-

0.1969 0.5906 0.0684 0.0408 0.73

0.7029 0.1359 0.0803 0.1856 0.44

0.9487 0.1377 0.9798 0.1154 0.89

0.9230 0.1091 0.6545 0.3363 0.90

0.7524 0.1111 0.0034 0.5273 0.07

fx 0.3987 0.1840 0.0568 0.6562 0.24-

Running Sample based |Offset=8.504 T=B8.515 53




4. MRE L R FESEER

= - |

- R

EEL
PR BB B A
BRI TE

- M EE R TEIA

- EREEER

- BREREETE

- REAMEBEEE

- BRI EILENRFIMEREL

Yy

178 < 500 17

i

7

Lt
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4\ MathWorks

2 B3t MATLAB/Simulink N[ 132

http://matlabacademy.mathworks.com

&

MATLAB \| JZHk Simulink N\ I3k HEEBESINITZIR REFINIZIR BFINTZIR
MATLAB® SRHAIAHSEN T, Simulink® ERHEHRENEN T, V45 T RREIG5 SR BN 85 SISCA . HEN], EERESIFETEEIRS. ZEINITHE, fr\jé’gfﬂﬁamaw;ﬁﬁ

e Sl=i=rn 3 = 75 1 = vy . = 5
HEESE HAEE SR =R SE HHEESE) A S

“ : :

SSIEBANIZHR EEJSE NP1 Stateflow N\|JZJif Simulink ZEHEIZITAIIZHR Simscape \|JZIf%
SERNGE, METEESSFIESE 25 MATLAB thisUERaNER AR R $I7E Stateflow SO, SSISRUSERAHL Simulink FEIRISEEISHERETRREN %M Simscape (SEIERSHIERS]
EXERE = OEREATR. s

HAHSESES) SR S REE SEE
1. Onramp AMRFREEAHIONELXZBEX#HEXERNRE, BiE2~3/NHNES, ZAE(ITIUEEME
KN RANELRERE.
2. I KER#TT, RGESEHMCEHRE.
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< C & matlabacademy.mathworks.com/R2020a/cn/portal.ntml?course=gettingstarted#chapter=28&lesson=18&section=1 w R e
e v=: Life Windows MathWorks Resources Inside Links Student Competit... Qutside Links Salesforce Articles PDE Professors Temp

MATLAB A\ | JZBE (100% =) Tmchen & @
B 21uase b5 | Tt
51
ERLLBS RS TEO T MATLAB 127 (>>) B8 F% 1 TR
%, SR Enter ERINTHS, >? =47 = il

{3
{EEaS 3*5 BEE 3 #0 5 1Bk,

| B

4
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MATLAB M iEFE

il MATLAB
7 o
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