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B ELAR Y 42 R R * *
21l 4k PR IR A H At o B *
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b e Bk L B (9 NI R L RO AR . MATLAB IE 23 T X A 2% &, 24t 1 58
B2z FRE o LA R B v A S5 T AR AL Al 3-1 o
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B 3-1 4EFERALL

SR T 3.01 Ay e R .
3.1.1 SHl " Hih &V EANRE

T 2 R 2 7 R plot A
W plot(x,v)
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YL DA x BEARAR  y WNARAR 4 BRAR R (x; 0 yp) BOAT e HESI 22 ] T £
(6] 3-11 22 0 B 2n PO IESXHIZR . TEMR AT HREEA .

x=0:pi/100:2 % pi; % 4 1 ] i
y=sin(x); % F4 3 X Ry I A bR
plot(x,y) % 221l L x i AL AR, y G Ak AR 1Y 1B T

22 B e AN A 3-2 FR

wa
XHp SEE =EY WAD IAM SEE) S0W  EmH) -
Dode 2 08| LE

1

EVaN )
\\ 4

' 04 ff
02 /

& 3-2  EE plot(x.y) % Hl BY IE 3% M 2%

3.1.2 LRHIEHIRE

AR plot oRi%Z: il 2 4k 6 .

PA% I plot(x,,v,,%,,Y,, X, Y,)

plot F Bl I 1l >R FH 2064 v 11 45 it €4,

(5] 3-2] 2% 0 3 2 BYIE 7% ph R M AY L £k .

TEATATH DR A .

x=0:pi/100:2 % pi; % 14 3 ] i

yl = sin(x); % FA 1 XDyl Y A A

y2 = cos(x); % F4 1 X DL y2 1Y AL A

plot(x, yl,x,y2) & 23l LA x R Ae bR, y1 T y2 YA AR Y EE

il By 4 FDE an 18l 3-3 ik,

WH LR T R R R TR B RCR B SRR AR CA S M AT RE IR

JARIME A plot(x, v, 35)

Hod . BT T35 4B AR IC RN B G, (2R 4 9 28 B RN B 6 mT DL aE o A R OR 4
SE . # 3-1 8 T TE XA AR P SRR R A 2 % 28 BRI B (4, 28 4% BRI (none) 28 A 2
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XA GHE EHV WA TAM EED) BOW S -
Ddde @08 &E

1= =
08 \\ _,r"/ '
1 06 /\ f../ 1 !
04 A\ I,.-’x 1
0.2 ;/ I\"-..I :,-"f '
| 0 ."\.\_ \\ f,-"; /] |
02 \ \\ J / / 1 I
f 04 I\"‘\. f, / 1 I
06 “\ \ / 1
0.8 I I \\L \ ‘ I 1
l _'0 1 2 3 4 5 6 7 i
& 3-3  EFE plot(x.y) 24 I BY 1E 5% F0 4 3% fh 2%
®3I31 REB LRXBUHE
e = =%k B & = % % =
B = T2k
* A5 o= M2k
s 8 square EHTE =5 JqlTEe
d 8¢ diamond E3IA : g5
p Y pentagram TR 2RI (none) Jogk
h 5% hexagram Vay; iRl
° [5] el 55 B f,
+ s g g
X X m TEAN A
< ] 22 9R = ff1 b [
> 4R = A ¢ IR £,
A I 2R =4 w M@
v M R R = r FANE
2N (none) T k A
y A
[ 3-3) %] R sinx, cosx Fll sin(x+%>7f£ 0~2x Yk,
TEAT T8 0 A
x=0:pi/100:2 * pi; % 14 3 [n] &
yl = sin(x); % P X R vyl B AR R
y2 = cos(x); % P X R v2 1 AR R
y3 = sin(x + pi/4);
plot(x,yl, 'm— * ',x,v2,'b == p',x,y3,'g —— .') % &HILL x FEEARLE, v1 F v2 9k A5 I B E

2B 4R 3-4 Bs .
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3% —HLE P53

£ AE0aad

B 3-4  FH plot(x,y) &I IESZ (FBAL 0 71 n/4) FI R % dh £k

3.1.3 BESINMNERE

2z PR 38 i 25 RO JE AT bR e, DA 9 [R1JE B9 AT B2 L 40 25 B4 B AR AR, A A
Bhprac Ath L Ui A . 3K 3-2 FIH T IR AR T R eR B R Bl
®32 BEREGEERIBRTH

GN i

title— S A &
KR ttleCEIEZIRD

title ('PHZAAZCINZL ")

xlabel— 7 A F5 il 75 I A 25
#%3 . xlabel("x BhUGHA D

xlabel ('HZFHE x')
ylabel ('eRE{E v')

axis— UL T AL bl B A L

#%30: axis([xmin xmax ymin ymax])

axis([06 —11])

text (1.2, 0.8, 'x =0.989899")
text— [a] £5CH A5 S i SCAS 16 B text (3.2, 0.2, 'x = 3.0404")
R textCxoys BB BT text (1.8, 0.4, '1/sinh(x)")
text (0.3, 0.2, 'sin(x)"')
grid 7% 2 A X I R 2R
# 2. grid on grid on

grid off

legend — 7€ AL AR X _E 45 Jin & 431
¥R legendC'EIH 1)

legend('cos(x) ', '1/cosh(x) ', 'Location', 'NorthEast')

hold— & & £ 45
# 2 : hold on/off

hold on

line— £ | A28 4%
#% 2 : line (x,y)

line([0.989899 0.989899],[ -1 11);
line([3.0404 3.0404],[ -1 1], 'Color', 'red');
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(9 3-41 23 0 51 7 9IE 3K M2 sin Go FUSUM E 3 28 9 B 1/sink o, IF P
VAR A B A0 2 L9 A S 01 %
(EAATTE P EEA

x = linspace(0,7,100);
plot(x, sin (x), 'r-—"', x, 1./sinh(x), 'b-")

xlabel ('[FZAZH x') % Ak i Bl B 25
ylabel ('BR%({H v')

title ("PHARAHACHNZL")

text (1.2, 0.8, 'x =0.989899') % SCAR i A
text (3.2, 0.2, 'x = 3.0404')

text (1.8, 0.4, '1/sinh(x)")

text (0.3, 0.2, 'sin(x)')

legend( 'sin(x) ', '1/sinh(x) ', 'Location', 'NorthEast') % [&fj
axis([07 —11]) s A B Al 3 Rl
grid on % 7R W% 2
line([0.989899 0.989899],[ -1 1]); ER S TS
line([3.0404 3.0404],[ —1 1], 'Color', 'red'); % 22k S5k B L

2l B 4 DR an il 3-5 iR,

& Figure 1 - [
MHHF) SRIA(E) BEE(V) BEAL) TR(T) SEm0) ®OW) BhH) -
NDede @ 0B KE
P o H 22 dh 4R
d sin(x)
0.8 [\ x=0.989899 | 1fsinhi{x)
3 \ x =0.889899
0.6 \, W | x=30404 |/
| 0al ! w'mn{x}. _
l 02 /sin(x) o | x=30404
> —
| = : T
# 0 E S
| ®=
| 02t
|
| 04
|
| -0.6
1
| -0.8
|
-1
| 0 1 2 3 4 5 6
| 1 % fikx

B 3-5 IFE3% sin(x) #1X # IE 5% 2141 1/sinh(x) B £k
WA LUK plot 5 line #54 6 JF AU I F .

plot(x, sin (x), 'r——"', x, 1./sinh(x), 'b— "', [0.989899, 0.989899], [ — 1, 1], [3.0404,
3.0404], [ -1, 1], 'm")

2 4 DR N 3-6 BTR

FERE 3-7 o W] DL R BRUPR T R 1 DB b O s i A AR B 7 1B 3-8 o, ok TR B IR A
@ W] S B R Y 1 46 K .

e s Y PR b B g — < TR B R R T A TR R R B A L 4R R L 4R S AL
Kl 3-9 Fis.
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& Figure 1 = o x| dmeenE
P REE) AW A TAM AEHD) BOW WH) »|» Fowe 1 > msEzER 5 1)
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B39 ERBEMEHNRE

3.1.4 SBINBELH

TEBRINTE LT - 24> B 1 22 78 P0AT 26 —A> plot HAJ I K I BR 25 — 4> plot, 7E[H
— bR 2 Z A EE A 2R 5k
éﬁﬁ%%ﬁﬁﬁﬁéﬁ E(J 9ﬂ§JFH plot(X1 le ’XZ 9Y2 [ ’Xn ,Yn)é/ﬁﬂ?ug%%lﬂﬂ?)%o

x=0:pi/100:2 * pi; % ) 3 o) T

yl = sin(x); % P 3 XA vl i) AR bR

y2 = cos(x); % Fa 1 X R y2 1Y Ak R

y3 = sin(x + pi/4); % K 1 X Ry v3 Ak bR
plot(x,yl,'r—',x,y2,'9-="',%,y3,'b :") s 2l UL x AR R, y1.v2 AR I 1B B

B 22 i) ) B £k 2 & 3-10 Fras

|m=mms:ummmmnnm-m "|
DEWs @08 :E b
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0.2

0

3-10 EmMERMEH

I3 — Bk 2l hold 54> . AT LAH H hold on iy 4> ff 4 iy Al A7 %l 1 [ OR4:5 T AS %
il A B S 22 o) ) U B B B KB Hh . hold off iy 4 Jy G FT U AR 5 D) 8 L AN BEAE 24
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A ARG L2 W ETE ., 8% B8R % B 45 Wik hold off ¥ fBr im il 28 35 Bk .
[ 3-5Y fefRl— A Frfhh 2% — = 3] = B sinx.cosx.sin(x) +cos(x) =& M4k, 3 LI
AR AT X 5,

FEFF AT -

x= —pi:pi/30:pi; % 4 1 ] £

vl = sin(x); % Fa 1 XN y1 B Ak A

plot(x,yl, 't —=") % 221l DL x i AR AR, y1 S AR AR 1 (BB
hold on

y2 = cos(x); % P X R y2 1 AR bR

plot(x,y2, 'b: % ") % 221 L x R AR AR, y2 SR AR Y BB
hold on

y3 = sin(x) + cos(x);

plot(x,y3,'g—."") % 221 L x R AR AR, y3 O G AR AR Y & B
hold off

7 ] — A A Al i 2 A = A i 2R AN 3-11 BT

R REE) =8V #A0 TAM AED) =m0W)  ReH) P
Dode @/ 08| k[E

1.5
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o
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15

B 3-11 FER—LIRHPRtm =5k

3.1.5 FBE%LH

FEE 3-11 = i B AE IRl — 5 1] v, B S04 0 3B A9 A Jm LU 384, H 76 S
TR B 2 A e RIATE B I s il . A R AR EAE — sk K RoR 241 1/ LAl
fdi i plot PRECRARMERME D T,

T SR A BRAE R — S R B 1 e R 22 ) 22 WA B ST Y B S B A R — A T
M A AR R, 5 228 FH subplot v 4>,

P8 A% T ;. subplot(m, n, k) B subplot(mnk)

VLI R AT EDE B H 40 m X n AN EX BHE m 47, 84T 0 4> TR X B %5 4%
TR RN 5 . ZREGEE S k DFEE YRGS X, B8 — D TFLEIX i
[] 14 Al A 2R B IR 22 I I JE . subplot 48 B 3 R 4 AT Aa] B o AH e e T an ] 431 B %3 11 LA
KT — g VR g s e A 1 1
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[ 3-61 K 3-5 B9 = i & 4 S 48 il e T 1,
BFWT.

x= —pi:pi/10:pi;
subplot(2,2,1);
plot(x,sin(x), 't —=");
subplot(223);
plot(x,cos(x), 'b: * ');
subplot(2,2,[2 4]);

)

plot(x,sin(x) + cos(x), 'g—."");
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B 3-12 ZER—LirMEPLt S EREF

subplot(2, 2, ) # IR B FHRUIEI 0 4 A1 12 2 47 2 51 9F 8 1B 22 il 46 265 — > 1 &

KB subplot(2.2.[2 4D IHRLHITER 2 MRS 4 A FRIKBLE,
3.1.6 =l/xaLE
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TEPE g i S PR o K R B R B AR A B W AR L A 3-14 F
1.2 -+ T - -

1%

08 %

06F o

0.4+
0.2¢ 9 o7 %

0t o 5 S,
_02 L (o] 00 DCDE

OD o
-04} %o000®
0.6

0 1 2 3 4 5 6 7 8 9 10
3-14 E#H/FHNEE
3.1.7 REBEFE

n] LOK B R AT R 5 BSOS 2, BB AT LR TF A 2 Rl 3K (figL eps.jpeg. gif . png.
bmp %) & HEE A F#& a3k 3-3 s,

®33 ERAERRERNX

TRE S A R
. fig fig SCHFEL 77 T AT 3 A 35 I 6 1A 2, T LA 300 0 ke
. bmp 45 1) 1%

‘ 58 I T 48 BOR 58 () Latex S8R D) o I PostScript 1 5 i 7 19— # ASCII % SC
S .76 PostSeript BB 4T ERHL 1 A 4T BN HH 85 5t 5k 10 0 P40 L B s ik % 32 iz PR JR1 1%
. pdf JE B0 1%

s BRI, B AR X TR S A 2, MATLAB R 38
SO AN T Y I3 A7 R " XIS HE , 1A 3-15 FoR

F Fapee 1
| Ry -

i Jpal
[Painthrush 24-bit e [*pe)

[Portable Bitmap fie . pom)

Portable Document Format [*.pdf)
Porable Graymap file "pgm)
[Porable Network Graphics file [".peag)
[Porable Fmap fe (*.ppm)

Lo [scalabile Vector Graphics fle (*.svg)

[TIFF image "4f)
(IEE image ("5

3-15 BEREREREXIEE

M R2016a JFAR - GRA7 (19 B 21 R/ BRIAE B0 T 5 B % b i B R/ — 2.
LT R 2 A 5 30K 2 TR R D P A s o PRI SCAE
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A A% saveas(fig, filename)
# 3-4 HEDE AL B BA%

* 34 BEEAREFECEEGRER

i%® Iy i B B 5 1& X KNI B2
'jpeg’ JPEG 24 {ii -Jpg
'png' PNG 24 i . png
"tHff TIFF 24 v (JE45) . tiff
"bmp' BMP 24 fif . bmp
'bmpmono’ BMP 2 . bmp
"bmp256' BMP 8 (256 {4) oo
% 3-5 NEDERAE R B L,
*x35 BEEAREX=EEEK
X % 1§ X X=EEKX KINX T R2Z
"pdf" 3% 51 A] B Al SO A% =X (PDE) B . pdf
'eps' PostScript(EPS) 3 2% M 1 . eps
'epsc' P24 i PostScript(EPS) 3 4% 4, . eps
'meta’ 15 Y & T S (LR Windows) . emf
'svg' SVG 48 7] 1 4 2 7 [’ JE (Scalable Vector Graphics) . svg
'ps’ £ 71 PostScript (PS) 3 B H . ps
"psc’ 4> T PostScript (PS) 3 ¥ {1 . ps
"ps2' 41 PostScript (PS) 2 B H . ps
"psc2’ 4T PostScript (PS) 2 H & . ps
L6 3-7] Al —A I8 B IF 3R BOY RN 6T L SR 5 KX K % 5 f2 8 PNG SO

BIFWT.

x = [2472452514];
bar(x);
saveas(gcf, 'Barchart. png')

% gof 2T El % AR

TSR A BV T BE AR 55 B 15 s saveas SUTCEE AL IR 1, PR DA 43 38 e M 75 2 pRUEXC print,

M R2020a JF4f . 7] LI{# F exportgraphics PREURAE T FE—T N A . Ak bn XL EH
ATAE N B T 2 m o3 B 1] A Jm) 525 2% (AN TR AR o exportgraphics pRELSZ R = Fp KR A%
L (PNG.JPEG I TIFF) Hl = fift [|] i 52 45 1] 18 A1 & 15 4 28 B9 4% 30 (PDF L EPS Hil EME).,
PDF #% 2 SCHFR A T

M PAT LU T BAERT , exportgraphics PREY saveas PREUHE 518 .

PRAFTE App B MATLAB Online H /R B EE ; S/ MEN BRI B2 s T AR
FRLRAF PDF R Bt IRAFEI G TR NS 10— 3040 s #1961 AS 8 B0 % 1) 8 1

(41 3-8] Al — D SIBEIFRBOCY AT 4, R S5 4 % 5 478 PNG U, 7E A
o FRE B YE ST 300 5L (DPD my 4 b o3 HE R

BT

bar([1117822936])
f = gcf;



3% —HLE P

% Requires R2020a or later
exportgraphics(f, 'barchart. png', 'Resolution', 300)

Sl 3.2 Sk Ak R LI B R *

BR T2 i 2 i £ A FE A pR KL plot Ab, FEZR R LA Ak AR & b HHAOE X DB 8 Ak M*ﬁl#ﬁ
ENEISIAL N HE R BN

3.2.1  JUNHHAARR

plotyy PRELHEHE EA A W] 5 49 A [6) £hm 20 P A ek g s 7 ) — Ak A

PR plotyy(xl, v1,x2, v2)

Hordr, x1-y1 %R — & M4k, x2-y2 XF N o5 — S i k. A As i 14 b BE AR D L 90 Ak B A7 7
ALY AFRHT x1-y1 %ﬁﬁ%XT ZEQAJ:$TFH:F x2-y2 BHEXT

[ 3-91 7ER—Ar 2l y, =200e 009 o ginx I y, =0. 8e ™« 5in(10x%).

FEFAE

% % {fiJl plotyy Imi P 4% i £k

clear; clc; close all;

x = 0:0.01:20;

yl = 200 % exp( — 0.05 % x). * sin(x);
y2 = 0.8 % exp(—0.5%x). ¥ sin(10 * x);

plotyy(x,yl,x,y2); EE S
title( XU ARAR ML 1) ; % @R bR

2 2 E 3-16 FrR .,

|4 Figure 1 '-—'_ - ) lolE = ]
P &EE) =SV sAn TARM SED) @0w  meH) M
Neds @ 08| &k E
AL S b
200 - T . 0.8
[ A
150 ‘ qf 'Ill 06
| '/\
."{ \ 1
b 'll | |II / \ /-\\ 0.4
R [ [\ Aoz
k ‘ ||| I||II . |' |"I ‘\\ f |
‘ I|1||I|, f S O /]
\/ e }' o
|||| I\ y vy T \ /
50| | [ \ / 0.2
{1k [\ \/
wfl |\ \/ -
-150 U \/ 0.6
i -200 * - 0.8
0 2 4 6 8 10 12 14 118 18 20

3-16 W Hh AL R #h & E

3.2.2 NEFHE

stem BRECH FT T4 i 2 OB 59 EDE | imi i 54 FETE 2 K ST P Bl R e 1 B R
B AR TR S AL B P R
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TS sten(x, v, #ETT ")

(5] 3-101 2l 1E 52 PR AL sinx 1Y K ST &L
BT
% % FPARE

clear; clc; close all;

x = linspace(0, 4 % pi, 40);
y = sin(x);
subplot(1,2,1);

stem(y); s FRIRE
subplot(1,2,2);
stem(y, '£i11', 'r'); s FRE

222 1 (9 1E 5% il 2K SEAT AN 3-17 JiR .

[#] Figure 1 . = . % o
A REE) =8V ‘?\N IAm SED) |0W RebH) P
Dode @/ 08| k[E
1 i 1 1 o 4
08 . | osf 1|, .
06 08 |
=] |
o
I 04 | o 04 ”
oz 02
AL SRl I |
i m
| 02 1 F 02 l |l
04 | 04 |
06 | 06 ‘if
08 b 08 4l l
-1 -1
0 10 20 30 40 0o 10 20
B 3-17 IESZ & N LT E

3.2.3 EFEHBE

bar pREUT T2 — 4k A2 B 2R B 4008 7 1) i 500 B v A 4

ﬁ%ﬁﬁ*ﬁﬁ: bar(xl Y, 'jiIﬁ')

o eI BRI A 18] S Ml (2 ED Y

[ 3-11Y  sy52ediliaiE x=[1 254 8]f y=[x;1:5 i —4i L1 x KR 4k %

B x.y &EAE,
BIFT .

clear; clc; close all;

x = [12548];

y = [%;1:5];
subplot(1,2,1);

bar(x);

title('—4EK & x ZIEE");
subplot(1,2,2);

bar(y) ;

title(' “4E K H x, y XL ;

S KH x

$ KRy
s —4 &L KE

s “HERIBE
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& 3-18 £HE

B 508 B8 K-8 WIFE bar J5 T IN—A> horizontal B E ¥k,

P ¥ . barh(y, i)

(Bl 3-121 Rz flAE x = [1254 8]y = [x; 1. SIHYHER A 2T EIRIKF

EV:GF SIAN
FFUT .

x=[12548];

v=I[x;1:5];

subplot(1,2,1);

bar(y, 'stacked'); % W LY bar
title( 'HEMR ML),

subplot(1,2,2);

barh(y); % KK bar
title("KFERFILE");
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3.2.4 MiE

stairs PR ECH Bl T 3R AR B0HE B B8 0F 19 A8 fb ka5, 2 T 2 8015 5 40 3 b Y SR A
5% . 534k, stairs MRECTE IR AL B A (%) B 7 B I Ak AR B R KA X

PAA%EC: stairs(x,y, ')

(6] 3-13] 43 1E 5% sR AL sinx BB ER 1#] .

BFF

% %5 BrEs

clear; clc; close all;

x = linspace(0, 4 * pi, 40);
y = sin(x);

stairs(y); s Brks A

2z B B B A ] 3-20 B

|mmmmmmnmmm ‘_l

Nede Q08 k(E

1 !__ L |

0B |' L H l

asf | |

gar | L
T N I
0ol
| 02 I

" L]
; 08 ‘ ]
' LI r Lr

¥ 1

-1

320 Kr#RE

3.2.5 ERHE

fill PRECHE ) T R T AR T HZR B B2 x, y XTI o0 R R BUHE AL IR
FEE AR YT AN E AT, 84 MATLAB ¥ A sh 48 iz 9t 26 1) & B2 i e ok . ¥ sl 1 2 30
T - SR Ja W 22 108 D98 U Tl 48 e 1 B S

PHIME N £i00 (1, y1, T 10, %2, v2, LT 2, o)

(%] 3-141 4% y=2¢ “™ WMHFEAE,

BFF

x=0:0.35:7;
y=2x%exp(—0.5%x);
fill(x,y,'c");
title(HFTE");
axis([0,7,0,2]);
xlabel ('HZH x')
ylabel ('BRAU{H v')
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2 IE T E A E 3-21 pras,

—— — L:El!ﬁr‘

@ Figurel - =B B |
HHR) WEE) BV WAD TAM (D) BOW)  #Eh(H) -
Dede S 0B KE

HRFEr

=
<A,
@

@ |
~

0 1 2 3 4 5
R

& 3-21 E#xE
[ 3-15] 2§l — 4R A FR9/GATE STOP #7,

FIFF .

t=(1:2:15)" % pi/8; s Im N HIE I A F
y = sin(t);

x=cos(t);

£fill(x,y, 't'); % T

axis square off;
text (0,0, 'STOP', 'color', 'w', 'fontsize', 80, 'fontweight', 'bold', 'horizontalalignment', 'center');

AR A /\TE STOP AR E 3-22 s .

Imuammmnmlqﬂmmln ’ll

FECREREEE:D

B 3-22 KB F/\EFE STOP FRri%
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UL ATE I HL) A L SN
ITHRE o o PR AR 128 PR R MO A 20 A 20 B . 2 A £ 0V Al B [
BRI B B 25 2 1 50 2 1 MO A 08 % 00 5 2 T o 2 ik s Al L
P 8% 8 I 504 A 0 P 0 A 6 7 OB A

15T B 1 A6 A 2R 2 T I B9 96 R SLRE 1T = A 0 MOk 22 0% T 6 B A A R
S 71V 5 AR 7 5 467 o B 38 X T 8 1 R LA W A by R RS e . W A R 1Y
B PRI 4 T 12 AR A TR O DL R LS A S

3.3.1 RAMLEE

polar PR e 22 il A Ak bk ]

P& R . polar(theta, rho, P ")

Hrr: theta ARSI A, rho AR ARIR R AR, “EI N2 plot BREUHLL .
(6] 3-16] 2% p=2sin(40) * cos(20) AU AL AR A .

BFIT

theta=0:0.01:2 % pi;
rho = 2 % sin(4 * theta). * cos(2 * theta);
polar(theta, rho, 'r');

22 ) (A B A b E I 3-23 FT s

TSR WEE BEV EAD TAM SEO) BOW  SOHH) -
Dade 0B RE

240 300

& 3-23 HRALIRE

3.3.2 ENHFAREHUIMARLE

MATLAB $&HE T 22 il 22 % ZORN WU £ A A il 2 1) R KR, 21 X 4L semilogx &R x Hi DA
TR 22 B, XL semilogy Fon y Bl AT BUR EE 22 18] L loglog e x il A y Fl#5 LA X}
BRE2E .,
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PG . semilogx(xl, vl, "3BT 1',%x2,v2, '$ET 2, ...)
semilogy(xl,yl, "#&Wi 1',x2,y2, "HEW 2", ...)
loglog(xl,yl, "¥ET 1', %2, y2, "I 2',...)

(51 3-170 1 y=5x" 4 11 SR BRI X 50 A8 b X BORN BT A ) 1 26
AT

clear ;clc; close all;
x=0:0.1:100;

y=5%x. %x;

subplot(2,2,1);
plot(x,log(y));
title('HARXTEMZ ") ;

grid on;

subplot(2,2,2);

semilogx(x,y);

title( "X Hih 2 (x WZI ) ) ;
grid on;

subplot(2,2,3);

semilogy(x,y);

title( "2 XS H M £k (v S 208 ) ) ;
grid on;

subplot(2,2,4);

loglog(x,y);

title(" XA HCfh k) ;

grid on;

1 X B b it 2 An 18] 3-24 FTR

P ®dE) =SV wAn TAM SED) @0w  WeH) bl
Dgde @ 08| kE
4 Mg 10 T B )
10 — il
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f .."
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( 0 50 100 10° 102
10 2 o (i tt:f:___ o LA e 5
e D e /
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4 //
I / b
Py
10° 10°
l
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B 3-24 3R AR £

ol 3.4 HABTE A ik DB bl ek B *

£ MATLAB o, B 7 0] DLl i e SR A ) — 2E 25 ] pR I plot, ELAA A b R HoAth — 4 BB
22 Tl PR UL R R A TR o RS 22 1 TR S L i T L G — S8R R ek B DF BT LT
P IO P AR R IR BT
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3.4.1 #HB3

pie BEUH T2 HIDF A

P pie(x)

(5] 3-18] JEWRFZMTT . RAF S5 s A KA By NEsr e 7,17,23,19,5, 1K
FHGR AT SR S 15017

FEFFAT

pie([7,17,23,19,5]1);

title('PFE");
legend( 55", 'BUF", &, KA, AEKE");

2w E A 3-25 Frs .,

)
Imﬂammmﬂmlﬂ@w_ -I

Dcas |8 0@ sE

3-25 BHE

(6 3-191 RSB BT & B 3 b8 1096.1596.20%6.30%0 . 14 Hil % G0 it % 19
DEE . 2z OF B I ER 28 A DF R B R . il X G0 B 9 = 4EDFIE OF B s —
AP HUH

BT

s % P

clear; clc; close all;

a = [10 15 20 30]; s B i He

subplot(1,3,1);

pie(a); s B PFIE, OF B OH B E A L
subplot(1,3,2);

pie(a, [0,0,0,11); % RS YA DF ] B2 S R
subplot(1,3,3);

pie3(a, [0,0,0,1]); s i = ZEGFEL, I B R — A FREUE Ok

2 HI A PFE I 3-26 Fis
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sl

Figure 1 (Saic

;mnlinﬂm‘;\mm;m-u&im- ”
NEEs| @ 08| E

13% 13%
% A40%
i Ow B ‘Q ﬁ
2% 2%

& 3-26 SitEERHE

3.4.2 BEHRBE

FEIHMUAS  hist pRECH T2 =48 5508 B07 B AT LR H B0 09 53 A5 18 O . 45 B T2 ok
GG T R 208 JUH % SR RE A PR L ORT UAS ] histogram pRECER 0 T TH Y hist pR%K.

M : histogram(x)

[ 3-20] %% 1000 I FEHLE R &7 & .

FEFFANT -
y = randn(1,1000); % {1 randn PR AR 1000 4B AL
subplot(2,1,1);

histogram(y, 10); s 10 KRR
title('K 4 %L Bins ;

subplot(2,1,2);

histogran(y, 50); % f1 4 50 KGRI
title('"K4EE %L Bins = 50');

I
=
o

-

N

2 W A9 BE ML L DT AP 3-27 Fra .

mmmaﬂmmmmmm »
FEFTEILGEIEY

15X % 8 Bins = 10

8

B 3-27 REHMBERE
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3.4.3 EHRRXRT#HE

area PRELFHSRZ HIIEHFE X 48,

ﬁﬁﬁ*ﬁiﬁ area(x,Y)

Vi 2 Y FRIESXT x AR, ARG IZBRBURIE Y RYTE IR 78 il £k 2 8] By X
B, QR Y &, WHZ E & — 44k, area H 70 3Z i 26 AUKE 3l 22 18] 19 K, @2
Y AR W E T Y PR — SR £ area S X S I £ 2 (A 1Y X HE S T
1, T B 7R 7E BEAS x A b Ab B 47 00 R e B B P 0 AR T i

[4] 3-21] 24l x=[10 11 127,554 Y=[21.6 25.4; 70.8 66.1; 58.0 43. 6]
WaX 45/, Bk x A —TMaE=EMEELME IDWmE,Y BRe8NFEMEH K
R,

BIFWT.

x = [10 11 12];

Y = [21.6 25.4; 70.8 66.1; 58.0 43.6];

area(x,Y)

xlabel (VR4 Z 4R ID')

ylabel (R F Y E R )

legend({ '#iA) A", 'Fi%l B'})

22 1 B9 A A A R M VR B S X A PR AN A 3-28 FiR .

HEHP)  WIRE) BEV ERAD TRAM Am0) BOMW M) -
Nade Q0B 3

o
10 102 104 WE 108 1" 112 M4 116 18 12
| PN 1ID

3-28 SN EREHNKREHERERX _4E

3.4.4 BB

scatter PRETH Tl HL s 1A .

ﬁﬁﬁ*ﬁﬁ : scatter(x,y,s,c)

UEAT: DA x WOMECA R AR AR, DLy IO AR AR I . 280 s E BRI RN, 2
Woe BEMAMBIA,

(6] 3-221 2l A% 50 73 A BEAL AR B

P AE
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x = linspace(0, 3 * pi, 200);

y = cos(x) + rand(1,200); % AR5 N3850 43 A B AL AL
sc = 25;

c = linspace(1,10, length(x));

scatter(x,y, sc,c, 'filled')

title( 'A% 2 o0 A BEAL KLY S E ) ;

22 1 B A% 5N E 23 53 A BE AL TR RN R 3-29 B .

& Figure 1
WEHF) WREE) JRO) ORAN TR SED) E0OMW) WEH) -
Nede @ 08| :E

i Rk sy 5 4 A L e o P
- .

S o %
15 e o - v .
1r o el s
0.5 | .

oF

05

B 3-29 RIZM5 5 BEALEE B = E

3.4.5 BB

plotmatrix PR AT FH 3k 22 il IS, IR B
T plotmatrix(x)
YL . %R B Y T plotmatrix(x,x), 4S50 x K p X n WA, 2 H B E nXn

BT P . PR X e R R R x 9 5 RO B R LT A

[ 3-23Y 7= A 1E 2540 A BE AL, 22 i 85 R A 1
BFWT.

X = randn(50,3); % IEA 404 BEALEL, 77 2 50x3 4 B
plotmatrix(X);

title('IEZS 41 BEMLECE S EIAE G ) ;

444 010 T 75 53 1 B LB R A ) 3-30 R
3.4.6 HEEN=HE

boxplot 55 HI A4 B R P 0 PR P LA T A 03
P A X boxplot(x)

IR x St boxplot Zxl— I T, ISR x RAHE boxplot Jy x MGARSILHI— M T
FERAMT - o0 20 K B T G300 R T3 43 BI85 25 AV AN%S 75 4o

IYLE . ME LR 2 S AR 3 A 2 B R A B i BdhE A B AR S DL AT S B ]



72 | MATLABGTZ 5 (B R - BORHUIR)

SHE) OWRSHE) EE0)  MA0) TR AMD) 80w R

Nads @ 08| kE
AE 551 A6 B LR LY P AERE

T
[ ~d '.'.. . > .'i.“ .
e T * . %
Il 2 . * 3.. . 9‘ -
2 . -
I . .
I ; '."'5:“;" :.:Qs".:'
| | B . s SWim .
re T
2 - . ®
| .
‘- .
l et .
B« r
| ol
2 . . .
2 ° % 7 0 £ o 2

B 3-30 EAS 7MY A EE R
(51 3-241  C 1 — 4100 B 2, HA I 08 .

0. 7582
0. 9529
0. 9254
0. 8475
0. 8599
W AT A
BIFF .

x=1[0.7582 0.9809 0.9089 0.9841
0.9529 0.9365 0.8307 0.8270
0.9254 0.7601 0.9708 0.8859
0.8475 0.9449 0.9100 0.9198
0.8599 0.9539 0.7721 0.7754];

boxplot(x)

title (040 AT &)

0.9809 0.9089 0.9481
0.9365 0.8307 0.8270
0.7601 0.9708 0.8859
0.9449 0.9100 0.9198
0.9539 0.7721 0.7754

22 W Y 00 2 R A A AR LA P 3-31 B .

|mmmmmmmm 1'I

NDades @ 08| E
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#3% —HRLE |73

errorbar pRELAT LAZy i 4R 22 2% &1, B R GE T 24 v I DR L 85 B 80ds B9 24 {67 A

B
L B 5

errorbar(x,y, err)

VLT 22 y X x B9 IR A B AL 2 ] — > EIR 2R AL BIRE AR R R IR 2

err {H I BIA .
[ 3-25]

A 2R 1 AT 2 B RIK SR 22 A . IR EHE A E .,

BIFWT.

x=0:pi/10:2 % pi;

y = sin(x);

err = 0.3 x ones(size(y));
subplot(311)

errorbar(x,y, err)

title( ' W & HIRZEHKMLKE");
subplot(312)

errorbar(x,y, err, 'horizontal')
title( KPR 2EFZAILIE");
subplot(313)

errorbar(x,y, err, 'both', ' = s', 'MarkerSize', 10, ...
'MarkerEdgeColor', 'red', 'MarkerFaceColor', 'red')

title( 453 HAKFIR2ZERINLRE");
2 iR 22 AR E A 3-32 Fis,

HHF)
Dode @/ 08| k(E

SdE) =WV A0 TAM SO

|OMW)  ReesH)

R RE RN RN

221 IE 5K PR sinx 7E 0 B 27 1 [ A1 3 R 25 AR IR IR LA K P IR 25 2%

% e iR 2 [H

% A E A I IR 25 A IR A

s A A K PR 25 AR AR

% QI i A K R 22 Ak iR A

P |
I
i28 iy s,
ok Nepprt |
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,  BATREFNAN
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- P
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2 3 4 5

3-32

3.4.8 BEE

REFLHE

compass PREUHIRZ i — A MRS %2 L bl o y) 21 80HA 1) 8 5 Sk RUE ik 2 2 1

P compass(x,v)
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[45] 3-26] ZHlmE x=[1 —35—689],y=[57 —9 1215 —9 WP &HAE.
BFWT.

s % 2% EK
clear ;clc; close all;
x=[1 -35 -689];
y=[57 -912 15 -9];
figure;

compass(x,y, 'r');

2 P S E 3-33 B,

MMEIHMMMMIEMIIM »
(EEEEYEIEEEE:
|
120
150 30
180 o
210 330
240 300
270
& 3-33 FEE

[ 3-27) 2% % 3+21,5.5—1 fl1— 1. 5+5i MAH=EE.
BFWT.

compass([3+2i,5.5-1, —1.5+51]);
title("fHHE ") ;

24 il i B RO R K 3-34 Fiw

[# Figure 1 |"—"@ =
A WEE) =8V IMH Iam &SmD) |OW) &) v
Dode @/ 08|k [E
! R
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E 334 EHHEEE
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3.4.9 PEH

feather PR >R 2 ] 2P 6 1 GEURE ) 2t (D) A B D x Bl ol e s %
PR : feather(x,v)

[5] 3-28) Z#lmiE x=[135689] Ml y=[57 —93 —5 2] FEA,
528 (1 O

% % LHlPER
clear;clc;

close all;
x=[1356809];
y=[57 -93 -52];
figure;
feather(x,y);

22 il 14 1 P B P AR BT 3-35 T

X REE EEV A0 TRAM WD) BOW R -
Dode @/ 08|k [E

3-35 EMEPEE

3.4.10 FiEzxa=sEnE

quiver PREIH > 22 il i =k B B ) & 3 .

I quiver(x, v,u,v)

UL . quiver(x,y.u,v) PRECTTFE AL BR (x, y) Ab 22 4l o] & 37 I, Horp Cuu v) B JE 0
quiver Cu, v) BRECH SR 22 4l 1) /=2 5 K]

L6 3-29Y 243 )& 43 & Cu, v) B ) # 37 E L i u=sinx,v=cosx.,

BIFWT .

clear; clc;

close all;

[X,Y] = meshgrid( —pi:pi/8:pi, — pi:pi/8:pi); % meshgrid Al @ x Fl v ¥ B — 4 4%
U = sin(Y);

V = cos(X);
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quiver(X,Y,U,V, 'r")
title('mmiZAE");

22 T A T B 23 Y 1) 7 AN 3-36 B

[ Figure1 @ =T
2P wAE TEV A0 IAM W) WOW RS o
Dcgda @ 08| kE
i GLe
AR T S S S
IR
i e P ==
Bl NNNIT L 2T TNNN
By e AR P St S
R S pmOis MAS JF oF S ot |
1 N e a AR RN
NANTT U a5 NN
5 NN T B SeAENLN
J;;;_\xQQQ\M_IJ))
i b ¥ o T S,
Ml = = PRI T e
AN WS N N siogs i 5
B e NN
e A NANNNN LT
L e NN LT
3 AT B A Lk
P R
o : ;
-4 3 -2 -1 (] 1 2 3 4

3.4.11 E£2H8

PRIEL comet ISR il £ LA, 7T 77 A T A 3l

T comet(x, v)

VR . R E L T e 1) x Ry B8 M BEZR I KT comet(x,y,p) BRAT I B £ B
4K B leength(y) S8 p WEGAE N 0. 1,

[5] 3-30] %] y=sinx 7£ 0 3| 2 LRI N A E B2 .

BT

s % ZHERERE, S E

clear ;clc; close all;

x = 0:pi/50:2 % pi;

y = sin(x);

comet(x,y); s I 3 74 &

E

24 B B IR (Bh D Wi 3-37 FiaR
3.4.12 AEBE

pcolor pRELA] DL 2 il th %

ﬁ]ﬁﬁ*%it pcolor(X,Y,C)

ULHA: RS HC X 008 M AR AR . S HCY Wi E G A b 2 I RE C iR &l . peolor (C)
J R C 1R

(6 3-31] ERibs X=[123;123; 123,984 Y=X",LHMHFKF C=[3145;
125;555]NRRE.
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|2!ﬁ WEE BEV |AD IAM AND BOW ®SMH) *I

Nads |G 0B KE

1
08
0.6
0.4
0.2

0 Q

0.2
0.4
' 0.6

-0.8

-1
o 1 2 3 4 5 6

3-37 EEEGT

FBIFT .

X =1[123;123;123];

Y = X';

C=1[345;125;555];

pcolor(X,Y,C) % SR S A0 X 28 18 Ak b, S50 Y 1 8 AR A, 231 O R 1B

title("JEFE C T ") ;

2 th S8 X RS S ROY B AR AR C i DR I N 18T 3-38 JTaR

4 Figure 1 - - (=@ = ]
SOEHEF)  RSE) lﬂw !Am Iam @SED) S0W &RebH) ¥
AEE DEEEI]

BEECH N ER

| 3
28
26
24

22

2
Fede

Aot
HeER

18
16

1.4

1 1.2 14 186 1.8 2 22 24 26 28 3

B 3-38 %M CHAEE

3.4.13 BEXROR

— AR AR 2 % % 240 i, A0 45 RIE X 42 (figure object) (26 25 X 4 (line object) Fl A bR
Bl X%t % (axes object) , WA 3-39 TR,
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NGdea 08 sE
Ei A% 1 : : . . . . l
( figure object )
08}
06 | L
04f |
ZE IS =) 1
(line object } f of .
' 021 1
HE BRI R = '
( axes object ) o6t ]
08F \ 4
-1 - - + +
0 1 2 3 4 5 6 7

B 3-39 BAEdsErER

¥l 3-40 H h=plot(x,y) K7~ [0 I L A0 QAL 51 ) . 76 B 45 5E 1Y P
A0 T RMEH] h s E 4.
h 7T DL — A B2 A BIE L Z 0 4, DUAR i 5 1a] it 1 JE 200& W],

|mmmmmnwjmmm "I

IDode |2 08| &E
ki

gef ( figure) 1 ; : ! ! ! ' '
08}

06} 1 |
04f
. gﬁ:ﬁ I 02F
h=ploi(x; y) (line) f alt
0.2t
A brdih 0%
£ca (axes) 06}
08}

4
0 1 2 3 4 5 6 7

& 3-40 h=plot(x.y) R RIBEEHEFELETRARKI @=

TE MATLAB ", i85 gca BRECAAS 21 I o AR ARl B4 )40 & FH sR BN 2% 3-6 FIfs
x36 HHAEHY

gca 3R 18124 iy B 2 A AR bR
gef iR [ 224 ij [ B A A AR
allchild BRI EX LA TR
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ET A &
ancestor PR 3¢ 42 i i AR
delete i 53k XeF 42
findall A AR T A BB X %

FIF get bR AR IR T 0 A 1) Ji A 1R

P A% s get(h, A E")

% BRI BOR BRI 9 J& 17 (PropertyName) B I JE X 4 1 J& T 1L

FIH set pR 5 R A0 4 1) Js A

PR set(h, TR, B HEAE)

% PREBCR A R B M R ETE X 2 B B A E R TR MEE” (Property Value) .

3 3k A b Al A A, BT D) T BRI R get R IBCAR B Al 1) J Mt AT LAGE 5 pRUEL set X AR AR
B PR E P TIRCE

(5] 3-32]  ARELMG] 3-9 Y9 WUl A b ittt 42 iy A A Jal /m A7 R P 25 48 4% 09 R0 A O % A A
ML AL AR BT I .

P AE

% % i [l plotyy i P 4% ith £k, 16 oo il 28 f) s

clear; clc; close all;
x = 0:0.01:20;

yl = 200 % exp( — 0.05 % x). * sin(x);

y2 = 0.8 % exp(—0.5%x). *¥ sin(10 * x);

[AX,H1,H2] = plotyy(x,vl,x,y2); % FRHL axes /A]HH Fl P 4% £k 2% 19 A 4
set(get(AX(1), 'Ylabel'), 'String', 'ZEil Y- #l1'); S HEZE 1 1Y label
set(get(AX(2), 'Ylabel'), 'String', "4 Y- Hli'); %S WEZE: 2 1Y label

title( XN ALIR ML ") ; % R

set(H1, 'LineStyle', '——"'); % W AR A%

set(H2, 'LineStyle', ':');

ARELABI] 3-9 1Y XU\ Tl A B il 2 19 A A il 4] A9 R R 2% 48 45 A0 AR AN 1] 3-41 T,

) ®EE) =SV mAan TAM SED) @0w  meH) bl
Dgde @ 08| kE
AN b e
200 1 T T T 08
£ 1y
150 fF f 0.6
B PN
o f
100 |1 10.4
B \ \
0l 3 P N oz
!{; ) | 1 I \ ! "f'
> I i ' \ 1 T P
a5 0 \ / \ 11 5
= \ | ' -
S0 I \ \ ! 0.2
3 L
\ e
-100 | \ 1-0.4
'
150 | J {086
-200 d ; 0.8
0 2 4 6 8 10 12 14 16 18 20

3-41

FRENG 3-9 #9 X 4 A4 4 B 2k B AL AR R A AN P SR L SR AT AR
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m =AY
ZIKE-J om ‘

AT E G MATLAB Z 4t BB 0 2 5 s o A 45 e B AT 5 H 55 o )12 19 22 )
THEEDE B R AL plot BN E 2] B EISE . AN B A T HA Z 4E FE 2 R
F BERT B A A8 A 22 T X B30I 24 o B Ak A 2R 2 R UMl A A 5

[BEHTHEMA]

ig—BBTZ ARG EERTEMB LA MM EHBEORZTILEX ZRER
MAFEF—A TR, TEMATLABRAAM AR AR 2 R By k. TAK L L
PR EET A ANGE EZS AT B, iRt F AL AE A 22 i, B 3 5 8 4
53R ENELS BEFIT LB RME, AAH TEHEE L FHES 40 378 45t
83T,



