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CHAPTER 5

|

EITE 2 5 A2 MATLAB G 5 I — KFFf. MATLAB R4t 7 — RAVEM. fij 5
(1) 4 = 2 TR 22 i iy 2 5 eR B, 1T LUK i 48 SR 48 A ATl e s s ok

M R2014b i AFF 4, MATLAB #4545 024 B Ak R 5 20 B R 40, BAR MR RR AR ) — 2
A A AT REAS A, H DLJS 1 RRAS 0% e iy 2 1 e 2 OB E UK, BT LA 50K ) 5 e BEHT 1 4431
BB S T

5.1 52 1] B 1l 2R PR 2 1 7 2, S e SO £ 1 it 2 () 7 R R A Rk S
i 28 (1K) 7 9%, A28 4 il R B 1 7% 0 5.2 A R 4k 2R 1 2 D7 i, oA A AR h
LRI 2 10 B EA R IR T T SR B R 28 ) 5 1 s S R e 5 1. 5.3 T i =
eI 2 ) 5 i, s — 4 ith 28 1 5 i T P P s 1 s AR B B DV S = 4EBh S TR
AEFR T80 5.4 T 4R o0 S = ok B E T I 4a ) T

S ESE B4

YRR AR SR T e UL AR A A S BT RS o AT S AR S Y 4
LR MR ITT I ARG A A 80 s U R R 7 1%

511 BETHIENSE

B BERAS T — s sds. pln, SN ZIt =t ty, -, t,, WMEX
Lept 2 IR y = 1,92, 5 Yo W] DOREIX SEE 4 00 N MATLAB S5, MR A &
t = [t1,te, -, to] My = [y1, 92, ,yn]o WRAFEAEER R ZHZHBXR, UH
plot (t,y) BT —4EETE . 7] LA Y, 12 BR 200 U B A2 A 4 B

fl5-1 K4E 28y = sin(tanx) — tan(sinz) £z € [—n, x] K] 189 i &,
R AR XA FIAL AR B T R AR R T @ 8938 6) AR B Al K,
>> x=-pi:0.05:pi; %VA0.05 A FIEMEA LT GE
y=sin(tan(x))-tan(sin(x)); plot(x,y) %KL&/ & Ladhifa
X HE 6 T AR B2 R R A K, 2o B 5-1 . AN X B A a9t KA, 15 A9 i A
FAHEA.

{EAS R %, HMATLAB [ plot O BAEZR I “ 2k ” AR E IR, H2%
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5 2 0 | 2 3

51 45 R 2R
HH AN ML A TR A AT 2o B SR Y B0 R, R AR b e, NI R R A M4 T, i BA
Rz AL

Bl 5-2 X T AR E E SR FAE &, TP 51 B EA KR T,

B @A ES- 1T AR AT UE N, £ tr/2 L BHFEA A, Sz ELRL
BCFiBa. A2 A I H I L R? W sin(tanz) T, & F £ £r/2 W15 K 493654548
ATRT R, IAFEE EZAETHARTAN, & HIRIE G

TAF EARER DN, RAERBEEGr € (—1.8,-1.2) Zx € (1.2,1.8) BAF R A
BAF NP IE, HA KSR ILA G FE AT AR LR AG3E e 5 R

>> x=[-pi:0.05:-1.8,-1.799:0.0001:-1.2, -1.2:0.05:1.2, ...

1.201:0.0001:1.8, 1.81:0.05:pil; K AL FHEHTAME AT EHF
y=sin(tan(x))-tan(sin(x)); plot(x,y) % K& F L4 &N & Ly HEE
EAFNFAF 4o B 5-2 69 o Ko 7T L, X AFAF 69 i & 7 B 20 T AL KR ) K L RAT o AT @ AR AT
4 /2 B3R B ALRER T A EF AL
S R AATHR LR 0.0001 X AFE T 3B, LA FH AL RT A — KR,
>> x=-pi:0.0001:pi; %VA0.0001 A FIEMEALETEE
y=sin(tan(x))-tan(sin(x)); plot(x,y) % & HIF&H &A & La9.f 48

-3 —‘2 —‘1 6 1 é 3
K 5-2 SRR I B2k
M F 1] LUE H, AR ks T MATLAB 22 i gl 28, 75 B0 il 28 i (i i
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ARG o UECH R IT IR AN R A A2 B, WS4 HY 1 4 A2 W, SR & AT LA
WA MR IER , 75 W 75 EEk 36 B /N0 B 2 ) it 2 s A EAT A6, BB WD & &S
FESCBR R, plot O BRI A A 2GL AT BLE— 209 & -
(D e, Ty U0 FEIFERE, WA R — A bR R T il m 2k 2k, B — AT M e 2
[A] PR 0 R 2] HH — 2R M 4 o R, XN 0K o FE R RSBV IZ 55 T ¢ KL .

Y1 Y12 0 Yin

Y21 Y22 Yon
Yy = . . . .

Yml Ym2 - Ymn

(2t Fy B RE, BLRGR ¢ A y 0 MR AT BOR A A0 ], U m] 25 1S ¢ SRR AT A y
FE XS AT 2 18] ¢ R IR

D RBA ZXT XL R S EERE (81, y1)s (B2, y2)s -+ (Emy Ym)> WIFTELH R I )5
A E AL S B A it 2k -

plot(t1,y1,t2,Y2, s tm s Ym)

(DO AT, nZe B R4 BUESE, 38 n] LS R R T iy 2 AT 46 €

plot (t1,y1, ZA1,t0,yo, A2, -ty ,Ym, LA m)
Horp “ag I v] L% R 5-1 i R T s e ot e ] DT G A, A AR AT

#£5-1 MATLAB 2 K44 1 & Fhik

2 2 2Y ith & B, PRIl 5
pril| B2X bl =9 pribl| B2X pril| 22X bl =9
- Sk 'b! " 'c! ot "% 5 'pentagram’ e
-t REZK 'g' Egal k ey . MY 'o! ] [
! =E24 'm' AR SN 'r' af 'x' X5 'square' a
-t MR 'w! [SEEN 'y! pgis) 'v! v 'diamond’ S
none' Tazk el a 'hexagram' L]
1 > 1 l> 1 < 1 q

) R 2, BT B oA B AR, MGETTAT M 41 & 75 & ' r- . pentagram'

(5)Fr TR 5-1 ey R 22 B 2RO IR 24 plot O BHUE fe v L

plot(~, 5 &1, 54401, 5482, 5F#fh2, )
T (R € 2 RS H Hoh, ~ FoR BRI IEH M A% 0 W S8 5 S 8l R 5-2
e

(6) B 7] LLHY h=plot (~) # il plot O BR%L, £ IR & [ #h £k K A0 by LS
AT LA T 2 A S R B S5O R S o G RARAE FAR R b IR AR bR R R 2l il 28 3R] A
tiplot(h,t,y, --) 2.

B15-3 DA RFRA AT E R AN F @ LA AE B AT (20, y0), HBIXT AL AR
—ANE [0, 1] K] £ 3 5 5 A5 4 BEALEC vy, AR A ARAE SL ARG KD, T A4 T @ 49 2 K A — A4
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*5-2 WIS EER S

S ZHE
LineSpec 2R 2% T 45 1 =47 £, W0 r— . pentagram' FFH, A LS HE L 5-1
LineWidth 2R (2R 5%, BRI 56 2 0.5pt, HorP 1pt=0.3527mm.
MeshDensity B sl BTSSR R, BB 23, R EH TREEN A1 fimplicit O il fplot ()
SEHLT R Ak R I 2R 21 R B0, S OB T DA v i 2R
Color M2, bR TR 5-1 F5 2 1) 8 Mgt s, iEmT LAk N RGB 4 & [r, g,b]
MarkerEdgeColor  FRCMIIAZEIth, Fak FiEtric H & HEiE
MarkerSize FRIC RN, BRAME 6pt

8 AR (21, y1) "

x1 =0, Y1 = yo/27 ¥i < 0.05

xr1 = 0.42(xo—yo), y1 =02+ 0.42(x0+y0), 0.05 < v; <045
x1 = 0.42(zo+yo), w1 =0.2—-0.42(xz0—yo), 0.45 <~ <0.85
x1 = 0.1xo, y1 = 0.2+ 0.1yo, H A

(z1,71) <

KRB 2 ) A A 4 R

R MR BRBETAG TRLENEIAETE A TRLEGRTUREHz 5y qE, X
B, B T @64 T AL H e B 5-3 ey HA A,

>> v=rand(10000,1); N=length(v); x=0; y=0;
for k=2:N, gam=v(k); hA IS FEAS Y B, AT 2y
if gam<0.05, x(k)=0; y(k)=0.5*y(k-1);
elseif gam<0.45
x(k)=0.42*%(x(k-1)-y(k-1)); y(k)=0.2+0.42*(x(k-1)+y(k-1));
elseif gam<0.85
x(k)=0.42* (x(k-1)+y(k-1)); y(k)=0.2-0.42*(x(k-1)-y(k-1));
else, x(k)=0.1xx(k-1); y(k)=0.1xy(k-1)+0.2;
end, end
plot(x,y,'.', 'MarkerSize',5) % &, ALA RGN E EIRIT

0.5

0.4

0.3

021

0.1r

-0.3 -0.2 -0.1 0 0.1 0.2 0.3

5-3 W ER
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512 ETRHREANS

AR SR EUNEU BB, JE T BARI ] £plot O B i e Bt 28, LR IS 8 £plot (),
Forr, f AT DU FE 44 B HCH A B B BRI, AT DU F 3 B B 775 308 NERT 5 e 8, 3R
I B IX (8] g [—5, 5]« W R AR 4G E 22 I X8, 3B W] BAZE Y £plot (f, (2, 2m]) o

MATLAB R AR L) ezplot O BEH ] DU T2 2R AR 22, BRIAII 2 EIX
)9 [—2m0, 20, ANid e 22 P i B F 7 2005 By ek Btk 77 305 £plot O BREUR AR, 1X
B Z g iz e B 7%

B5-4 X fplot () Fak T A% 5-1 89 F b &

B TAK B RS R E R ARG B R, B d T @ a9iE QLT AR R Ao — 2
W&, WwESA T, AEXRLEE, SALAKBEFTENHEREAR -, ZHEALANLH T
x=—m/2 & Ko

>> syms x; f(x)=sin(tan(x))-tan(sin(x)); fplot(f, [-pi,pil)

3l . | | | | |
-3 2 -1 0 1 2 8

Kl 5-4  Hfplot () BRELE 1) R H th 28

TTARELRHHEGHXBERBH, FH—HWERE ABELIRWAEC R F D, B
Zok A EBH AR R E,sin() Htan) HHNERN S S H — B, AR,
>> f=0(x)sin(tan(x))-tan(sin(x)); fplot(f, [-pi,pil)

FAUF plot O BREL fplot O BRI T LLSCREAN R (I HIAS 2, B0, 25 4842 [ — A8 4x
RN Z2 A B WP PAER A% £pLot (Lf1, fo, o, fu) s FoHt, fi SR i A E5 e A
PR AR BT 5 RAB T, BEAh, % B B VR A A RIS T, mT LA o] B T AR &

5l 5-5 FEEFZHK f(t) = sinz. B & FHFRAF F 3 89 Taylor BT 7T AT B 5
B A IRR 1 & K XA y(t) = 2¥/362880 — 7 /5040 + 2° /120 — 2 /6 + xR R — L 4R & T4
BEx € [—4,4] KA A AmA R F Ay i &, SH PR g T A R

B OTARGS AL XNAEAT RIS Taylor B R X X, REHM fplot O H%k, R EtT4
FREBER, e B 55T A T RRAN, X F T8y 75 5 Taylor R &KX E A B &, Bk
RET EHFEEANS,

>> syms x; f=sin(x); y=x"9/362880-x"7/5040+x"5/120-x"3/6+x;

fplot ([f,y],[-4 41) % BB L&& A AL 480 8 &
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4 3 2 -1 0 1 2 3 4
K 5-5 BRET Taylor @i Xt LLAE 5T

do RAAHE L BB R TR B, R R LB,
>> £=0(x)sin(x); y=0(x)x.~9/362880-x.77/5040+x.75/120-x."3/6+x;

5.1.3 S A EH%S T
R FE R S H TG H
r=2x(t), y=yt), tm <t <ty (5-1)
Ha(t) B BB by T3, y(t) HIAOR hy FE%, FoR, BRBTAORG AT AR S 44 56 4, )
BN RS 2Rk 3, W AT LU £plot (hy , by, [tm, ta]) T2 28I HLEZE 25

B 5-6  Lissajous # & & A BA T B9 & £ 7% HA R 6 SR 742, KeH i z(t) = sint,
y = sin 1.25¢, ¢ € [0, 30] 89 H &t &Ko

R WS AKX ABAEALH T, %% Lissajous fF & &, 4w B 5-6 FT o

>> syms t; x=sin(t); y=sin(1.25%t); fplot(x,y,[0,30])

1

0.5r

O “0s 0 05 1
K 5-6 Lissajous M2k
BINKE T8 fplot O Hik A Sk B XL HF 6953, P, B W [tn, ] B A SHEFRE
W IE, AT RLAFH AR IR R KB, B P T VA A 4T 4% Meshdensity 5454 240, ¥ K i
16, A ZFH EAMNLEER,

Bl 5-7 T B 5-6 4 89 Lissajous 8 Ko 4a F ¢ € [0,1000] 4 7T A6 7F h 547 69t &, 4a {7
) EA G 7
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R AL ETEOBE, NTRA 4B 5-7T T4 E R,
>> syms t; x=sin(t); y=sin(1.25%t); fplot(x,y,[0,1000])

5-7 4R Lissajous M4k

KB, % & A A6 E MeshDensity # A9/, F X E w300 & £ K691, Fha9E R 5H
5-6 ¥ 4 69 T A —H.
>> fplot(x,y, [0,1000], 'MeshDensity"',300)

HMiplot O BEEML, £plot () B2k B BNl i 45 SR R FE B S iz A 56 . W E AN F )
MeshDensity Z#& — MRl 7772 . — MUK, BOR BT N5 SRS RA I 45 2R o e BEAN [ 1)
MeshDensity Z4{H , 4143t — By Hh e, W B0 IR £-5 2

5.1.4 X yihH%

T2 1K) plot (O BRCAT LAFE Rl —ARAR 28 T R I 22211 20 2% il 2k, ANSe A0 2 85 3 1) B
FH R B SR P 2% s 2 RO R 22 55 o, UV RT LAA TR ¥ By il 39 s AN FD 2 o L A
fitizn, Vi yyaxis left Mlyyaxis right fir% B EALAR A, LIl BT ) Hh 28 . FHIRA
i) plotyy O 78 2 BT RRCA N 75 AT LS T AN I3k BLANHERE % pR 2L

f515-8 FEBEAFHH y1 =sinz 5 ys = 0.01cosz, KL H €89 &,

R LBATUAE B A plot ) HH AL B A, Rdd FTeMeyrafimzd FTE%, Brt
yo MERFER KA —F AR, I AL T, TUAE L H &L E RN, THEFH &
G 8 5-8 P o ANTEL WP FT L, 5% 4R 09 AR A 2 M AR AT S 20 | R KA AR A A N AL AR 25 o, X AT
89 77 i T AMRIT 3 BT A AR £ B ARG i 2

>> x=0:0.01:2%pi; yl=sin(x); y2=0.01*cos(x);

yyaxis left; plot(x,yl), yyaxis right; plot(x,y2,'--"')

5.1.5 B8 in5RwiE

HH R 22l 2 Ja , 8 nT PSS 22 1 1) BT HEAT 3t — 20081 . 3% 5-3 A H T F i) - A A
T2 o F P AT DA FH X iy A 75 222 1] (1 B T e A80E 24 &, tn] AR B i D32t rd 1
AR T A2
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,--10.01

0.005

-0.005

‘ - ‘ 4-0.01

0 1 2 3 4 5 6

K 5-8 XU ) R £ it 2
#5-3 HHMEIRETHS
B4 AR A (1 R

title Q) title(str) QAlﬂ&th S bR 925 A ER st ROR
xlabel () xlabel(str) o x FIOFREE, 1 ylabel (str) fn 245 y RlINARZE
text () text(x,y,str) TR (z, y) AR RN ST -0 B
gtext () gtext (str) SR P BT A I S 350 B 11

legend() legend(si,s2, ) SEIEX RIS AINHEG], sp A5 kSR HIZHIU0H 307

annotation annotation(s,x,y) HHZRINFRVE, Hr, s AFRTEIRE, A LLER: 'arrow' (Hi3k). 'line' (£
B\ "doublearrow' (XA k), HE [z1,22] M [y1,y2] KNt
B (z1,y1) FEE SRR (22, y2)

hold hold on AlLAH hold on Hihold off i BUBEBALYR 2R - W AL AL KR R LB E , FE
8 H plot O XFKa M AIA MBI LS HIZ: hold off s
RS EIRAS . BT L key=ishold it & A ] A4 bR R I BUE IR, R
=] B A 0 B 1

zoom zoom on JRERIBORTIRE, T LA BRARE B AR ORI X 3; zoom of £ Ay 4 1] LLELH
SRR ThEE s 1B AT LA#E ] zoom xon Al zoom yon FRAMTBA T AL bk

MATLAB B 1“3 N7 S5 1 8 A0 5-9 BTz o 1% B HERR 5 (5808 B34 S
B3 B o Hodr, R 5-9 (a) IR 5 Y T IR T R SR B, A L, 3 5-3 T ROk 2 Bk ek Ay
e CIN P AT NGRS NG N 22

MXH(F) 4REB(E) EA(V) @A) TR Km(D) BAW) #E(H)

D5 de @ 0 X&EEX BREsA(C) XAHEQ)
Y REE(Y) £(N) ERA(G)
Z i7%(2) 5L (R) HREI(P)
R STAEL(E) SRR (A)
Bl TWETL(B) THA)
()RR AN SR E B (b)) B () FE%

K 5-9 MATLAB BEE& DR “HE N7 S0

MATLAB L& L) “ & F 7 SEHAERE 5-10 Ca) thg i, Hedy, AT 3 Wizl T A RLH
T30 A AR AT 3 A R, IR & i T A a0 5-10 (W) iR« BRUIRE T, RIEB/RE—
A7 T H % T A B 4280 32 ) B T I g ARoRAS o dn 3 v, D] LR BRb g 455 it 28 s 4
i, AR SR s B SR IR S o IX I, W R BRARFENTEANARER R, AL KR RG4S LA H
AN 5-10Ce) oA As & T B,
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BA(V) BA() TET) NG de s 0ENE
v EETEEF) = = i
v BB TER(C) L2 AABITIEFIN\\NTOO NS
v SERETEZP) S S ASEBELENP % ©
BHRERR . ;
EEER (W) FEAATIFH T HAL
éggz 2, AEH0UaQ G
(a)“# A" (O AEhR AR TR

K 5-10 MATLABEREH ORI “EE 8 E T H M

5.1.6 EIfZ#IEAIIREX

MATLAB 3¢ 5 2 48 S0V P 8 24100 1 DR & 1 BLRAF AN ST, SUHF e 644 N fige
WIRAEIK S KT, BHEFHSERN  £ig SO NBIRT . i SRABSRAS 24 5l B o 1 1080 , 5N
TTOT . £ig SOPFERECEE , 75 2 N T S4B RAS , T BRObR I8 rh IO 1 il 26 . X, et
gco (get current object, ZRAF L HIXS R ) & B AT 3R1G0E o #h ZE i A0, FEAEH] get O BRER
HIIER Vi ES 56/

xr=get(gco, 'xData'); y=get(gco, 'yData');

MATLAB &4 T — RBIZRUUF geo M1 &, Wi get GRAF AT & M A gea GRIF =
BT ARHR R A B 1T DLA c1f dr &8 2 MET M EE & O .

S52 452k & A

B 1 AT 4R plot O BRI fplot O BRELZ AL, LW LLRH 1ine O BRE L i 28,
HAEH T plot O HEAHT. AFEMIZE, line) RETEMUATIALIR R NS, 4,
line () BRE A SCREI ML TT o

A1, MATLAB I 3 RFH AR — 4k BT 2t dr 4, 0 FH BRER th Ze 2 1 o 25 U F A%
ALK 5-4 25 AR I — 4RI IS H T

F5-4 MATLAB $2AE R R — 2 ih 28 2 1 R 2

R4 =94 i R A g =X R4 =94 ‘i FH I A =X
comet () R comet (x,y) bar () THEAIER bar (x,y)
compass () RS compass (x,y) errorbar () RE R K errorbar(z,y,Ym,yYm)
feather () PIERAE feather(x,y) £1110 ZYEHERE fill(z,y,c)
hist() HiTHE hist(y,n) loglog() XA loglog(x,y)
quiver () rEH quiver(x,y) polarplot() ALK polarplot(x,y)
stairs() e HSFIA stairs(z,y) semilogx () P semilogx(x,y)
stem() KGR stem(x,y) semilogy () y-Fe X K P semilogy(x,y)

5.2.1 tRAAER
AR A E IR N T, DA e A RS 2 O A ) I ) A A R o a3 1A]
Ko BB R BRSO p, 125 R L RS R R A1 04 6, 122 1 P52 LUMAR Bl 4 A 396 1



$E58 MATLABRISEE > 73

BT 7 1A (% F DR IE T 1) o SXFERIA 75 (p, 0) FRARRALKR « ARALKR T (1) T 26— v DLRIR
B p = p(0), BRWARTTRE ARG SCR, AR TR p > 0. G SR Hodh R 21
SEHGAS A], I A AR R AT HAT IR 2R, 27 R T DABRAR T SO AR AR T AR

MATLAB 24}t | polarplot ) k%, H M X N polarplot(8,p), H, 0 FlpHy
2 B B R R 1) B o 1% PR B AR AR F) polar O BRI IS St 2 —FE, (EHT RO R A
BUEH  FEUHTHIRA T, RIS p < 0, 0] DU ek A AR AR 40 2 i A A AR i 45 o an RA 7 B2
22l p < O TR T ZR, WIAT LK p < O B 1R R BB 152 B NaN, DU 2 I B ) HEFR I L £

f55-9 X AL ARL H] ) # polarplot () 24l p = 5sin(460/3) 49 A ARt &,

R AP HFRENETAZIFHLEL, ZHRG BN 3n/2. FT AL BLH R LT
&, M EizemE—N0mE, REKd p&aE, K polarplot () & H T AL %] B BT E 698 4
Rl &, 4o B 5-11(a) BT o

>> theta=0:0.01:3%pi/2; rho=5*sin(4*theta/3); % £ RIRLIREE

polarplot(theta,rho) o AR AEAT P o 2K
90 90
120 3 60 120 : 60
150 30 150 30
180 0 180 0 0
210 330 210 330
240 300 240 300
270 270
(a) 6 € (0,3m/2) (b) p > 0 HIHTRALFR £k

BI5-11 BRALbR il 24
Jm R AHER p < 08693045, M T AR 2 p < 049 55847 E A NaN, X, 2 B Bt g shHER X sk
B, G AT AL A ARl KA B 5-11(D) AT,
>> rho(rho<0)=NaN; polarplot(theta,rho) % 5 # 4% NaN &
WLEAF B e i &, L H R LR B ST E A o defT 25 %) 7 B A AR AL ATl RO 7 AR % AR AR AR
RO A A B, Jo R AR R B BAG B AN T e H R A i &, XA RLFECT A74Y R AL Je A7
HE BT MATLABEEW T Adm T, £ E2RLH ERMF A 504 T EGMALIRE &, L
— AN KA OTEE, 4 0<0<20n R Z KR, £ 2 AR ATt KA B 5-12(a) BT o 8 i iA 7
EI I, BB F T IR 6 R R F & p > 0305, WA 6948 R B 5-12(b) P
>> theta=0:0.01:20%pi; rho=5*sin(4*theta/3); % & # & M IE
polarplot (theta,rho) % AR A AR B ol 2K
figure; rho(rho<0)=NaN; polarplot(theta,rho)
B5-10 X2 H I B ALATH 3 p = e sin 30 89 F ¥ Ko
R AFATZTONTNEEOI e (0,10m), W T AL SRR F AR AL AREIE, 2 H] AR AARE
75,4 B 5-13(a) F= B 5-13(b) Fr <o
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(a) 0 € (0,20m)

(b) p = 0%
Kl 5-12 B RVE R AL bR 2k
>> theta=0:0.001:10%pi;

rho=exp(-0.1xtheta) .*sin(3*theta); polarplot(theta,rho)
figure; rho(rho<0)=NaN; polarplot(theta,rho)

90

120 ! 60 120 ! 60
08

150 06 30 150 0.6

180 0 180

210 330 210 330

240 300
270

Ca) [ SRR AR T 25

240 300
270

(b) p = 05
Bl 5-13  JEJE R B AR Al b it 22
AR % AR AR ATR) B R B BAE L, AN A AN 69 0 AR T AdE AR AL ARl R F R X 2 AY
BRI G, BTATR I S KT8 B AR R AL 48 F) 52 a9 M AL AR 2 o

522 HEHENERERT

KA E LS B EUE 5 HE X RN AEET MATLAB B EUE 5 KR 75, B4
ARG TR FR A 5 S T

— R B HUE 5 T ARSI B T8 s y2s -0 yne BEHUE 5 24RFT LU plot O
BRECE ], AL S M2 H stem (O L EIEA) 22 H R I K SEAF BT AR 8
stem(¢,y), Ferbr, ¢ IR A] S5O B 1) B o 40 SRS BUE 5 5 THER — ST R FF 4% (zero-order
hold, ZOH), MIZAZ 54438 U SE15 5 BAESRE— A RAEJE I A #R ORI H A, T4 1% ek #5mT A
H stairs ) B HI RIS TR, AN stairs (t,9) -

5l 5-11 BX Tl BBAZFTORFEATH f(t) =sintsin7t, Lt =kT, k=0,1,2,---,31,
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T =01sHRARFEL, A FTHRABOLs RE—RJHHAEZ T ARNBH T RXETZFIET.
BB ARAB 2 th 6 R AR, TR T @ A A LA 1 £, K6 S A 5 60 B B4,
FAELZHHLTER, 0B 5-14(a) Fi .
>> T=0.1; t=(0:31)%T; % A AT AR AR R e =
f=sin(t).*sin(7*t); stem(t,f) %t HE HFKAH2LE

1 T T T T T T 1

0.5 0.5F

0 0.5 1 1.5 2 2.5 3 0 0.5 1 L5 2 2.5 3

(a) KEEFT ] (OB E 5

K514 BEETRR
R A stairs ) HFIANK stem (), W 7T A% #) 4= B 5-14(b) BT 8 46 B o
>> stairs(t,f) %&HFNHETE
5.2.3 FitEf 4 H

H 7 E 50T Gt A R A A 2 B R AR e gt BT B S AU I € S
R JE I T BT B SR 2 07k 54 .

fBis N — H B HO A I 15 2oy - - -5 gy, FEHIXHEARERAL T (@, b) XIH P, D) 0]
DK IZA DX T8 73 1 558 ) 2 ) o A5 DXL, 4845 b1 = @) b1 = bo BEREDNBEHLE 2; MR/
PR~ X6, FFE 7 XE (by, bj1) EARIBIE NN Ky, § = 1,2, m, WATLAAF
th fj = kj/nyff“\?ﬂ*ﬁfﬁfﬁo

] PARIH histogram () BRECSRELEAN 7 X 8] PR A0S , 1% R 2500 1 A =X an F

k=histogram(x,b); % %L A& =&Y k& LEAKA KR

f=k.Values/n; bar(b(l:end-1)+6/2,f/9);

Horh 6 = wg — oy JYEEIAN BT IXTA) 58 2 o e FR ) B b A, P DA HH A ) BT B VR,
7 B B FE L b KIS 1, 535b, U bar O B2 W 2006 b 1) L B 2
T DX ) 58 B o v BV NS 7 IX TR ESH w5 N BT S U T I histogram O BRI, AN EE UL
MR RRA R hist O KA N HPRSE ] 1R BT B R T .

f5-12 A4 ki Z A% H b= 16 Rayleigh %7 69 30000 x 1 thALE ® &, H A B 7 B IiE
A RO HAER TG HAINLH ST,

i T Al raylrnd () 34 % 30000 x 18 hH &2, FOFc, XHT @I
histogram() # H HAF K B E NG KB40, L4 R Values BN BEANEANT R\ 6) 28K,
T AR FE bar O LAMBER F B LHH, 40 B 5-15 BT . % B L &P 7 Rayleigh 7 6948 £ % & 5
HILAL, TAAE, —F QDS E LS.
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>> b=1; p=raylrnd(1,30000,1); x=0:0.1:4; % F X 1] X] 5
y=histogram(p,x); yy=y.Values/(30000%0.1); % B 7 B &%
x0=x(1:end-1)+0.05; bar(x0,yy), y=raylpdf(x,1); line(x,y) %Xitih

0.7
0.6
0.5F
0.4r
031
021

0.1

0 0 0.5 1 1.5 2 2.5 3 3.5 4
Kl 5-15  Rayleigh 75 A3 % FE R K08 HLi oA
HH AT TR 28 2 m) & f S8 W] LAl h DF B, A A% 2 pie () o DT AT DR S
AN NEEAS T IXTA] R 5 B
Bll5-13 3% B A5l 5-12 P 69 AR A BB AR AT BT P 9K 2 B F K, B4
<1% BREXSNK, TEFREEH,H [0,0.5], (0,5, 1], ceey,
= (3.5, 4], K2 H1 5 B £ 7 B4R 09 30 18] 5 A
R TR B RAN MR M d ok, REAR
PN E Z22H B o B, 4 B 5-16 .
>> b=1; p=raylrnd(1,30000,1);
x=0:0.5:4; y=histogram(p,x);
f=y.Values/30000; pie(f)
f1=£f*100
GE R B AR A, 124 RN B AR K AR AR A R
AN B g 3 S TR T K], BT AR B S 1% T & )
® f1 =[11.5,28.2,27.8,19.1,8.9,3.4,0.8,0.2] %.

<1%

19%
28%

28%

K 5-16 Rayleigh 7> 4 FI5F KR

5.2.4 7 E

WIRE —HAFR ST A1 (21, 91) Ao (22, 92) - A (T, Y ) s B Ag~A,, HTLR, FEHI A~
Ay AT, MR AN B RTEAR, MATLAB #2485 £111 O bR AT A 3 TR 6 P9 052
T, HHEA R ZR B AR RN 111 (2, y,0), HF cRBIEFRR, B, w] L
g Fomat, 2% K 5-1, c AT LR (1,0, 0 X KM = JE A RN, X AL,

N RAELE Ay X EEAR KR R o Bl SCE PR, H e a2 AN EREOAK Z N HES T
A&, AR A BAN T — AR, 0008 (21, 0) Bl (2, 0), Sz = [21,2,2,], y =
[0,y,0], IXFEFAT AR £111 O BBGRAFHARIE T .

Bil5-14 & &4 5-12 F 89 Rayleigh %77, iX 34 30 & 09 77 ok & 7 th @ AR ik 2] 05 %6 W9 e 5 %
F  $th
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iR AR—A 2 € (0,4) 89T &=, 1F 48 2 49 Rayleigh 25 % & R H A8, AP — AN X460 5
BAATH 95% @ ARG X4k &, 2 8T A EBEEF R B M raylinv() BAERE , TH 2o, H T @Y
B8 T ATt wo = 24477 B T Ak x = O BEE B R AMEA 0, T A EM R LA &, LA A
AmEr WEM. ARz GEFRBRE 2 < 20 695, HLRBALAK 20 698, XAz &
A8 LG y A — AN EMEEE R BT R A BB 5 — A0, FAR B AR KR B2 8 K3, X
RS e & A B 5-17 AT T

>> x=0:0.1:4; b=1; y=raylpdf(x,b); x0=raylinv(0.95,b)

ii=x<=x0; x1=[x(ii) x0, x0]; yi=[y(ii),raylpdf(x0,b),0];
plot(x,y), hold on; fill(xl,yl,'g'), hold off

0.7

0.6

0.5F

0.4

0.3F

021
ro = 2.4477

0.1

0 . |
0 0.5 1 1.5 2 2.5 3 3.5 4

K 5-17 Rayleigh 7340 FIMER % 5 95 % [X 45,

5.2.5 XFELE 4%

FE—BERETE AU N, W5 5 A0 F S | Bl AU, &8 HEME 5 5 RGN
155347, 0 Bode Bl 73 At 77 2k a2 — i B AR 40 A 77 1

Bode EI2X RA G(s) TEs = jwi,jwa, -+, jwm A MG IHER, Forb w, FRONATE 5.
W3 G(jw) NEHUR R, MTEBCRHKEIEH |G (jw)| SHAL LG (jw) TSR K . 15
LT, Bode EIR L PIIE B35, 73 il 2 B 5 A0 1 5% 28 (R AUARF I D AR A 5 9913 1)
KA CRHBVRFVE D o ST AL Rl K FH G 2R AL b il RAEDE T 20 1g |G (jw) | 2845, B A7 993 DL
(dB), ALK A1 T AL

R 2 AR AR AR R AR AR AL BR, AT DL A semilogx (O RRIEUH H4:
il 111 2 1| N AA AR 50t A AR B A AR R 2R ME AL BR IR BR BN semilogy O » AN AR ARl 2 XF
Ak b 1) B T ELF A Loglog O R £ 221l o

fl5-15 MRk F AeIHE LT, RFMELR w € (0.01,1000), K24 Halh 5 M % 2 1
#9 Bode B . 0.4 0.3

G(s) = \/5(30.32::9 3)02(23)0.4 —1)05

R — M IUT, SRR ST A BEAY 7 KB4 A . XA, B4 09 18 0 OB AY ST 1L
BTl A N A 45 69 R B AR, F 3t SR SR A Mt X e B 5-18 PT T

>> G=Q(s)2%*(s.70.4-2).70.3./sqrt(s)./(s.70.3+3).70.8./(s.70.4-1) .70.5;

w=logspace(-2,3,100); M=20%logl0(abs(G(1i*w))); % T#&AH N
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MATLAB/Simulink SR E—RIZ. ITESHE

semilogx (w,M) %R AT RCR AR A A 3T RO AR, YA R B AT

0 10! 102 10
5-18 Bode lEATAFE B 28

5.2.6 FSHIL LR H S EH (E

HITET P A 2R AT 0 2 1 R 2 ) 7 0 o tn ks — S M B — MR T ig sl g, I
FIRTTH A 757% R BE RN IS SR AL IR, I A RER R TR ANl s i - an SRR i 1)
il 2 22 1] PR plot O B A comet (), W AT ABH A I Bk 1 (138 S i .

B15-16 K& LT 5-1 F kT a9 BT,

iR LB P IERH 0.001, W T AR T @& 6 LB S TETHEHHIT,

>> x=-pi:0.001:pi; y=sin(tan(x))-tan(sin(x)); comet(x,y)

AT Pt A 2 iy A AULSF- T DL EL R 2 ) s BT 5 ) JRITE o AN T DA R IR — Atz
IR — A i 2 JE T S AR T 5 %, W i MATLAB BLA B3 ATHLEIE , BIE2:
HAEAE AN BESL B BEAT, 5 BEAE T 58 S A Bes BT 20 ok, X FE R HAT AL AR T3
1At 3. MATLAB $2t | drawnow T4, 98478 42 Ja T i &, L5 TR 22 AT 55
JE FET 46 Ja S 4, A XA B 773 T DASE ISl ) AL P

By ) A ) S S B AR B R D B B R AL B, AR AR A plot O
BRIHGR [m AR, T i 28 5 52 1 $50 80 17 fi# E XData Al YData J& M A, W LS 37 P 25080 i (R 7
BIER, SEEh B HRBOR o T 5 7R Sl A B T

B5-17 % /& Brown iz 3 89 — 24 F, B F AN n = 30, WK A9 K3k [—30, 30], HAE T 6942
BT AH T8 = Tige + AT o, Yit1 .k = Yik + DYk, k=1,2,--- n, ¥, 0 AWH AT,
WE Az, A2 Ay, W RAREEE ST KA )3 89 7 B AR FET 69 Brown 25 .

R AREES M G RALECT XAH randn O R A AR, BILPIE T o = 0.3, T AER
VAT h e ATy AL ko o T X 2 B T RAEIR, P AT 25 Ctrl+C 2854 5% 47 44 0 A2 5 691247

>> n=30; x=randn(1,n); y=randn(1,n); s=0.3; % & it FALEL

figure(gcf), hold off; % ZATMH D RaAT, HXA LA H 2 WATFH & o
h=plot(x,y,'o'); axis([-30,30,-30,30]) % B AIRFE LR
while (1) % AMAIFLMRILF) =2

x=x+s*randn(1,n); y=y+s*randn(1,n); %THEFH{ZE
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h.XData=x; h.YData=y; drawnow % B kT E 2B P A

end

527 BFEONDE

FESLBR R 38 ] AR 75 208 MATLAB (1 BB & DRI 3 AN X IR, ZERAN X
30 A 5 ) E AN [ ) BT o AR TR GVE IR 20 X O iR 5 AN U K 2 [X D73 SRl il iR
SEY RO DIRF S SN VAL

TR 23 XA K AR B 13 m < n NS X, DAETEREAN 43 X 2 il R
(5] R BT o R 23 17 R AE S B B2 FH R AR - MATLAB $2 441 subplot (O B #AT LA
BT B & O 58], o S O subplot (m,n, k) Hop k2 TR LB X 9a 5
G T AT TS AZRRBOL FT BLA — MR A48 B h=subplot (m,n, k), Hth h iz
DX AR 2 B AR

Bl 5-18 X2 HI4 5-15 W 5 H W 7 42 G(s) #9 Bode B
fi# Bode A BME oo A LTFREAIS, FrdbiiE &4 A subplot ) FHE o F—5n
2 X 18RI, E@mag XIBA 1, T@EE 2. 5% T ARG T UL A5 5 4% %) #5451
HARSRAE T R T o W IR AF M T AT Ak R AR) 5- 1589 KA, ARSAAE M F 2 E #7415, 4 R e
A 5-19 B o
>> G=0@(s)2%(s.70.4-2).70.3./sqrt(s)./(s.70.3+3).70.8./(s.70.4-1) .70.5;
w=logspace(-2,3,100); subplot(211) % & subplot(2,1,1)
GO=G(1i*w); M=20%*1logl0(abs(G0)); semilogx(w,M) % M&M4&Fi
subplot(212), P=angle(G0)*180/pi; semilogx(w,P) ¥% FAM4Fik

20

107! 10° 10! 10% 10°

K 5-19 8B 2500 Bode K
DRI 43 X 2 F6 F P BT B 0 “HN — ARARIX 7 32 8RR, foie o Pl BUbR 78 R B
1 A R (R A 2, XRE, P A0 TT DUZE 7 A B 22 1 I
53 MATLAB =240 H

A LR R OB P = 28 P T DA = ZEAR bR 2 R 1 iR, A ) =4k il i
PR 1K T A IR TR R S B R T 2R R S AR TR I B A 41 = 4 2R (R R T 7
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53.1 =4S4

F & —NE = E S BN 5T A, W SR A BT AR ¢ I 2 B A R A B SO 2 (8)
y(t)~2(t) T, WEXAN s PR T LUE il— 2k =4 i 26

MATLAB i) — 4t fi 2 x| e £ plot O BT LAY J& 2 =4kt 2L i Z: i b o X I AT BLH
plot3() PREZ: ] =4k 28 . 1% pR B0 A UK

plot3(x,y,2)

plot3(xi,y1,21, A 1,20,Y2,22, B2, - , T, Y » Zm » LA M)
Horp I A1 e 2R 22 R 8 A — B0 WIER 5-1 iR ey~ 2z NI ZI € 175 18] 5 A () AR b
Fe T [ B

AL, AL 4k 2R 25 1] bR 2, MATLAB S$E 4t 7 HoAh i = 4 it 2R 22 1 pR 20, o0
stem3 () A LA = 4k K ST B i 2%, £1113 ) 1 DAL = 4E3E AR BT, bar3 O AT DAL
=R E T AR R KA comet3 () BRECHAT HZh A NI B 7R o 1K 26 ek H 1 4% AT
DA DL 2 il 28 24 i el 2 R A

f5-19 KL AR T4 x(t) =t 'sin3t,y(t)=te tcos3t, 2=t 9 =L ¥ K.,
R ERLSFZART AN E, TURZ X —AFE a2t bt d ey z@2, F AL
Hplot3() a4l =&, B 520 T2 &, RE R LR R EEH,
>> £=0:0.01:2%pi; Mg R RE, E2E T @ SEH
x=t.73.*%exp(-t) . *sin(3*t); y=t. 3.xexp(-t).*cos(3*t); z=t."2;
plot3(x,y,z), grid % =W XRLH, HLH LIFE R

40
30 -

20 -

——
. 0 0.5

-1 T -1 -0.5

K 5-20 =4kl 2|

532 ZHSHHERIHM LR H

WR O =R BN S E R 2(t) y(t)~ 2(t), BT LAMEH £plot3 () BB E B4 =
YR B Hh 22, 2 ek U T A A% =

fplot3(fy, fy,f2), £pLot3(fys, fy,[z» [tm,tmI)
b fon £y M f RNBHEOTREECE LR, AT LR AT S RIA, ] DURFE 44 R B3Rk
Ko ZHt KERIAIX ] 9 [0, 5]
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520 EATH EA] 5-19 69 % R S A, KA F N X ARG H =g X,
R FABHTHERNETRERXET, WT AL B4 T o4, T4, & £plot3 () HHT A H
5#I5-19 2 & —HMER,
>> syms t; x=t"3*exp(-t)*sin(3*t);
y=t~3xexp(-t)*cos(3*t); z=t"2; fplot3(x,y,z,[0,2*pi])
SR GALLT AW B L HH KT, BT @635 8 7T AL S R A0 =l &,
>> x=0(t)t. 3.*exp(-t) .*sin(3*t); y=@(t)t. 3.*xexp(-t).*cos(3*t);
z=@(t)t."2; fplot3(x,y,z,[0,2%pil);

533 =4HmE%L T

IR EH T ICHE 2 = f(x,y), WAL BB IGAE wy ~F AR B — LE R A R, SRR 4
A RUAE TR EE 2, XAEHUR] DL HX 205 B = 4E 8 1.

1] 3-13 7~ T MATLAB $2 it (1) meshgrid () bR HUA B 6 1 77 205 RE B 1) A= e =X
HAZ BT LLAE N R 2 5y, PRI FERE B R A — R IR R T AN S e 5y
ARBRE, XIS AR BRI 2 = f (@, y) ©H1, W] LB 3 a5 7 2Urt S H A A% ) R
BAHIERE 245 73X 3ANERE, 5 7] LU MATLAB $#24tff) mesh O 5 surf ) BB E 32
YRR R A R S R R T XA e B RS X mesh (e, y, 2) Bisurf (x,y,2) .
surf () BREGL AT LR 8] ) AR, SRR AT UG5 R il AT 2D i R AL B

521 “H—AHHK 2 = f(x,y) = (2 — 2x)e7m27y2fzy,;’¥‘:19,—3 <r<2,-2<y<2,
KB H %R R =2 & | B A

R AFH 364 0.1, T LA A meshgrid ) R A M oy F R RIS . y. RBHEH G
ARt @) z %R B A A surf O H e @ ey =%k & E, o 8 5-21 Fw.

>> [x,yl=meshgrid(-3:0.1:2,-2:0.1:2); %4 mzy-F@RKIEE .y

z=(x.72-2%x) . *exp(-x. 2-y. 2-x.xy); %hitHZHEIE%E 2
surf (x,y,z) w4k dmE

”l’l"'z’;;;\\
AN
) ,111,'0‘QQ¢‘\\\
AR
O

A %

=] — —1
-2 -3 2

Bl 5-21 =4k 2 im
R TR AR RIS A, IE 0T DISR A £surt O BLER2 ] o 20 i i, 12 pR 20
PN fsurt (f) B fsurt (f, [m, 275 Ym > Y] ) » o, £ N T JCER BRI 5 R 1A E
B 44 REURI, PRSI I BRI X SN —5 < 2,y < 5o
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1522 KA fsurt () HAL P 521 R =L d @,
R OTUARASTAREAFHALEORHK, RAB AR fsurf O HRLH B[RO LA DE, LERS5
B 5-21 a9 R 2 A — B
>> syms x y; f=(x"2-2%x)*exp(-x"2-y 2-x*y); %L HAFFTEEX
fsurf (£, [-3,2,-2,2]) h ARG T R IRA 22 ] &
LR, ETUAHTEGELHMETLRORHH, BRLE@EDW fo BizHHORA R Ly
fsurf O Ff, LA HE TS —KGLE

>> £=0(x,y) (x.72-2*x) . *exp(-x."2-y. 2-x.xy); fsurf(f,[-3,2,-2,2])

534 MAIKRE

o MATLAB B & D ALRFR & T BA (B 5-10 (o)) H 1@ Bbx, AT LU HE 3 SR bR
(1775 ELEAS O = 4 B IR A, T AT R0 7 v B R 9 BB (A A o BT LI view ()
MRBOHAT IR E -

A ‘ MATLAB =4 FEAL A 05 LU 5-22 s, L
F & AN A B ME— IR 1), XA B4y R T AL
5, He, B o E USSR SELRTE
wy FIHIRFELE S y fi 6707 2 [, BRIME N a =
—37.5°, A B8 SN R 5 T RS LR vy ~F- T 1
1, BRAME N B = 30°. MATLAB 1 24 i B4 /7T LA
H [, Bl=view(3) A H, Wi AE AR A A 52 ith

T

N T, WA PAZE H view (o, B) #14
Mo WAE LA 7E TR UL T R T =R,

L, MBI RN EETE, B, XA, HAifMRoc, Fril, aTLlfha 4
view(0,90) BHLFZW E MM ML, E0T L4 i view(0,0) Mlview(90,0) fif 4 & L F
PR AN 72 AL X sur O S5 22l ek B i T S, 45 BAS SO A i &, 3T LAS
H=WE. @SR = E ) 7.

f55-23 5% B 5-21 ey H Rk X, XL L &g =ME,

R TABEANBRLE 053082 x 209 W@ K, XL T UL RE 694 4 A48 8605 X4
# =LA, o B 5-23 o
>> syms x y; £=(x"2-2%x)*exp(-x"2-y 2-x*y);
subplot(221), fsurf(f,[-3,2,-2,2]), view(0,90) %¥HALHE
subplot(222), fsurf(f,[-3,2,-2,2]), view(-90,0) % & MAME
subplot(223), fsurf(f,[-3,2,-2,2]), view(0,0) % £ALE
subplot(224), fsurf(f,[-3,2,-2,2]) % =tk @ B
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= -2 =1 0 1 2 2 15 1 05 0 =05 -1 -5 -2

) HHLE () F ALK

-1 i} - e
3 -2 1 0 1 2 25

() FEALE (d) =43k H K

K 5-23 =4k =4 K

535 ZSH A ENHES
I E T A A BB RIS HITE, ZS O N S =4 fh 2k . SR S 50712
WEMNDNETE ww, ZESETRENEBEA RN

m:fm(uav)a y:fy(uav)a z:fz(u,v) (5-2)

E-um <U<UM’ fUmgUgUM’ U'\'JEEfsurf(fa:,fy,fz, [um:UM ,’Um,'UM]) @ﬁﬂuaiﬁg/ﬁ\ﬁ%u
=R, H, us o BEABIAX N (=5, 5) . f# -5 IR MATLAB I8 0] L2
ezsurf () BRI 10 1A, AT AN i U 12 ek

f515-24 2% % &9 Mobius 7T VA B #0542 A 2 = cos u+v cos u cos u /2,y =sin u+wv sin u cos u/2,
z=wvsinu/2#H& 4 F 0 < u < 2x,-0.5 < v < 0.5, KL H Mobius wey =& @ A,
B AATEZAFURNF T LR w0, FHSHTAZMANMATLAB SRS, AT AR T
0 895 &) A4 4 F) Mobius 7, 75 d 4o [ 5-24 P 89k & B o
>> syms u v; x=cos(u)+v*cos(u)*cos(u/2); y=sin(u)+v*sin(u)*cos(u/2);
z=v*sin(u/2); fsurf(x,y,z,[0,2%pi,-0.5,0.5]) % Mdobius 4 &% %1

K 5-24 Mobius i IR H K (KL T hefs i)
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53.6 BRI HIES BN

A S = 2 T P 2 I U] ) B U EH get £rame i 2 SREUEENIN TR FE A s 3] 1) = 4
i T FO A SRR AT AR — R AR A 7 ARt a] LU movie O BRI/ = 4E 2 il )
PRI o AR5 e 388 3 487 V8 = A 0 1 1A 5 R T80TV

f55-25 # E—AEEHHK 2(2z,y,t) =sin(z®t +9?), EF,0<t <1, -2 < 2,y < 2, M
@ 4 7y AR HOk & B R 1) ¢ A AL R .

R A BRI ARG F RS AN BWFE, &2 B & A2 6 @ B &K
&, BENTRGHBLH =L DA, KRB A getframe () HE AR — M B 4569 &) 45, 18 iTiX
09 75 R T ARG — R 7] 8 Ame AT @ TA-FAL, ST A 8 A axis O HEFEmish @ B 2 £
B LARREE N H AR @IER, AT @ —F 7 4%, W 7T VAE F movie () & #K &
W B o AT 8 R AUE T A T @ 4935 6 AR I, KM E R =5 8 894 R

>> t=linspace(0,1); [x,yl=meshgrid(-2:0.1:2);

for i=1:length(t) % BI04 Ty KA 2] kAL 2
z=sin(x. 2%t (i)+y."2); surf(x,y,z); VELIES & iag
axis([-2,2,-2,2,-1,1]); h(i)=getframe; % RI—MiE%

end

figure, movie(h) % =453 69 AR

ERIREHIZ, getframe () BRI T DAFEE = 4E [T, Gn S & i) — 2k ih 2% Bt T
DL % R BB B 1T, i DA T DA 3% Bk 50K — 4 R S0 e sh 0 i T = s k. ik ok,
VideoWriter () BREH] LAFT FF— MUAT S, writeVideo () BRELAT AAEMIAR SCAF R 5 N —
MICREAR, T T4 85451 Y6 7 30 e R A A

55-26 X A5 5-17 ¥ 89 Brown 4% 3 5 & ] 15 A AL A
R ABIRZ ) 200 7, W by T @ 69 & 4 AR E) @ 4, S EIAE ) @ AL IR A, X 2eiE 6) 8 A
2R G HEA S AT LA T A A brown. avi S, 7T A AL S HEARIE R B
>> n=30; x=randn(l,n); y=randn(l,n); s=0.3; % AR A hE A E
figure(gcf), hold off; % Y ATAIE DRAT, Z XA AT H 2 MITHHEF o
h=plot(x,y,'o'); axis([-30,30,-30,30])
vid=VideoWriter ('brown.avi'); open(vid); %477 = & 6943 L4
for k=1:200 % #3200 ¥ #9415 &
x=x+s*randn(1,n); y=y+s*randn(1,n); % ZHFET(LE
h.XData=x; h.YData=y; drawnow % ERFALH A KR
hVid=getframe; writeVideo(vid,hVid); % 3K{FH B A—mALM
end, close(vid) % %M 5% RAIA A4

S B2 K ¥

I T A48 AR S S R A ) o 2 o T 2 1) 5 R 80P T T A 208 119 5 9 A e EL PR 2
K], 0 25U e 1 (0 B R BB T ) 7 ik o AR TR A 0 00 5 = Jr R ek B BT el i o
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5.4.1 —#HRRRE M LS F

K R BRI A2 f (0, y) = O T REHI 2 Ay Z [AI )k Z ke FH RUTHD 20 60 i e 1 V%
SR IR, 0, 1R 2 Ba bR BCyoR o Ay 2 IR B OO0 R, BTUATE ke L—A 1)
AR AR y R, AWTIASERH plot O M H 2. 534k, BIEREKH 2. y 217
MR AR, Ht TAGE BRI ) R AR BRAGURS o Tl T 9 203 £ X2 o B2 1 i &
fplot () tANREL: il e ok i it 2k .

MATLAB 28t fimplicit O B& i nT DLEFE 2 il Bepr B 28, 12 e o il s 008
fimplicit (f&f Rk &K X)), Hr, “ Ko HaRik s BEn] U5 RIE 3, thi] DU Mg s
TR I BE 4 R A F P W] LA 8 2 G fimplicit (TR R X X, (2, 2m]) » FRH AT
A SE G 1) 2 o AR Al Y L AR BRI X 18] [ =5, 5]

FLIIRRAS 1 MATLAB IS4 4 1 2] — 70 Fe pf At 28 1) S R 8 ezplot O LI ATHS
5 fimplicit () BEURIT, 38 AT LU 745 5 HA B B AUTFE  ezplot O BREASREALBE Hy
piecewise () TEFHHIAR ) 73 BLR& BUBAY o T TR 8 151 53500 2% R B A6 F 7V

Bl 5-27 K2 H R 2 y? cos(z + y?) + 22" TV = 0 /& (—2m, 2m) B9 K.

MR H A [ HCT W, RE RMATG 7 A 5 hiz B4, BroAT AL R AT @ 45 8 69 plot O F 4k
2240 % B R A W & T AL B 4e T 49 MATLAB & 4, %] i w B 5-25(a) AT 69 1 ) Sl &% 7T
W, [y B e ] AR 09, PRI [ BOR R A A M R T i ok, R AR LA AT AR A9 )

>> syms x y; f=y~2%cos(x+y~2)+x"2%exp(x+y); %5 kik A&k

fimplicit (f, [-2*pi,2*pil) % A A5 2 B T8 B ) ) [k Al 2
6= ‘ = 6 T =
—— = E— —
e e Y ——
—_ — _ =
— 0O 2 —

=1
T
o

—— =
_4////?:9 _4#

() BRINSHEELH (b)) 6T A e bR i i 28
K 5-25 Bk Euh g e

MAF 69w & A, BINIL B T/F2 008 &R -FF, B 237 A £ 4], 3T ¥A445 X MeshDensity
B3k, B AR E A 1000, ) i 4o B 5-25(b) B = 69 78 18 508

>> fimplicit(f, [-2%pi,2%pi], 'MeshDensity',1000) % %% HF 6914 F 4 o &%

LETAERATEGE L HHN XARIK, 25, p izl raimdimsa g . LT R
KZ )G, 4l a4 fimplicit ) HSAT@ALBH LT L —EKEY,

>> £=0(x,y)y. 2.%cos(x+y. 2)+x. 2. xexp(x+y); % B.&HHK, Rz f



86 Wl MATLAB/Simulink SXBHE—RiZ.ITESHE

51 5-28 X A B4 B A 2 0 69 77 R KRR 2 A AR —2n <o, y < 2m S B A9 AR
22e~ "Y' /2 4 o= /2 sin(zy) =0
y? cos(y + x2) + z%e* TV =0
R Em ey AN TARART AR — AR H K, IAHFET AR fimplicit O L &K B B 2 H] X A
NI B 2, A7 e [ 5-26 P 69 14 58 20 25 o XA, PR 20 B A9 BN SRR R IR 2 7 AZ A9 i (XA
SIAL 1.8 B fRA)
>> syms x y; f1=x"2xexp(-x*xy~2/2)+exp(-x/2)*sin(x*y);
2=y~ 2*cos (y+x~2) +x"2*xexp (x+y) ;
fimplicit([£1,£2], [-2*pi,2*pi], 'MeshDensity',1000)

4//5 N

ey

2 4 6

IZ:] 5-26 Eaéiﬁh Bfzor B K

[\S]

O

[\S]

IS

AR IEANAZ AL (RIS R LA R R R TR B 5 15k ) 5 L, SR
BRI . AN, 35 AERI T PRI AR 202 — SR U I o BT 58 s A A A A A EL SRR, 25 9 2
e R 2 i R BUESR AR Tk, — IRIEAS 5 REAE 3 € XN iR 1A

5.42 ZHRREFMHES T

R =i B2 g (2, y, 2) = 0387w, WA AR A MATLAB [#) fimplicit3()
gt FL il T R, 1Z e B0 PR B A% 2OA £implicit3 (fun, [Zm » TM > Ym s YM > Zm > 2M1 ) » FeHH
fun W DIONEE 44 BRE BT DL R 5 RIA T, ARFRHITE L A) B 2« 20~ Y s Ui~ 2~ 20 FIBRIA
R 5. AL X LR IR 2 ang, WIZRTR 3 AR FR A5 R AR 50 B o 12 B B R 0 T 20
e 5 e T 2 1) B H

51529 MBIk = e ra R HF R E XA

x(z,y,z) = xsin (y—|—22) + 32 cos (x—|—z) + zx cos (z+y2) =0
HEASABYGRRA 1,9,z € (—1,1), KREH L =4dH,

B OAMS R RARE L RFA T KT AR BAENIELH, —FERAAME . AT @& a5k
TABAESS HIZIERHN =@ A, R 5-27(a) T o

>> syms x y z; f=x*sin(y+z~2)+y~2xcos(x+z)+z*x*cos(z+y~2);

fimplicit3(f, [-1 1]) % =ZFa L4 @ 24 )
HR, ZARBRLETUARAE LD H L, FHOZERE K,
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—_ ) = )
—05 — o -05 o s

(a)E?% ‘rEIJE’LéEEHSIE (b)@EﬂfﬁEE’Léﬁﬂsﬁﬁ
B 5-27 RS R = 2 i i 2 i)

>> £=0(x,y,z)x.*sin(y+z.72)+y. 2.xcos (x+z) +z.*x.*cos(z+y."2);
fimplicit3(f, [-1,1])

BT AEREE LRGP EERE 2 4+ 9?2 + 22 = 1, 9B 5-27(h) i w.

>> f1=x"2+y"2+z"2-1; fimplicit3([f £1],[-1 11); % & AN HH

55 3 &

5.1 K& %‘]xlw"i\ﬁﬂiy(x) =sinnz/(nz), £F z € (—4,4).

5.2 FSEN T L E RN sinl/t, A Ft e (-1,1).

5.3 MBFLEM T IE, LH tant WK, t € (—n,n), AR REL WL Tk,

5.4 RKGH T @ a4 2%

(1) f(z) ==xsinz,z € (—50,50), (2) f(z)==xsinl/z,z e (—1,1)

5.5 RAEBLEMNLEE, L% =sint,y =sin2t 9B &, R H MR ELZHER LB, K
LHAZHGNE R T

5.6 XAt € (0,2n) XA A AR —4245 R T 4% 3 &t & sinx\sin 22 .sin 3z,

57 MMATLAB & Z 89 & K56 R AT AL LG — N EZ AN KES ML, 5 —/
DAL, BB —ANEARR T4 ZEZ AN RL P OREBHHG—RIN AR, LT A
VR A BB AR

5.8 KARKE —50 < z,y <50 A%#| rsine +ysiny = 0 49 ¥ &K,

&9%%4%&%&%@%

sint +cost, t<0
y“)::{tanu t>0
5.10 ko E A9 BT RS HA p(a) = ——e W) sd s o h T E
V2no

BFITR po SECT SRR R R R &K
5.11 X4 & a9 AL A& 357 7 69 AT 40 . ?‘}FFI stem() B TP 7 EAEH

1
5.12 C4miE R4 T, Bk KAER 20 =0, 5 L& ST RBIERE yo = 0,
{ Tpi1 =1+ yp — 1427

Yk+1 = O.3[L’k
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5.13

5.14

5.15

5.16

5.17

5.18

5.19

5.20
5.21
5.22

5.23

5.24
5.25

5.26
5.27

do RIERBEA 0 = 0,y0 = 0, IR A HAT 30000 K &R K —Bafry s, REEHH
8 xp Aoy LARAE AT AR (EEARRRR), RELFHNE QRN R : IS H H
a9 B X AR A Hénon 51 71 & A, 2% AR i R 6 AL &R 5] Bl —A, B A5 & 2 3T 69 5]
VERPY

BAIR R R BRI KL XA

FN R R, WRAEISf ()M A Xk /I\LL*fcf(x)o KB H—/AMATLABA 5, %4
x € (0,m) Kia 8y f(z) &9 &%t &, WA Ik f(x) AT 2489 H 2,
R € (0,7) K] %) sint? 695 8 i &, & £ KR & X R RFW, W T 0E &K A
RIFA R 77 BT
DA EIAE OTLE, LA B T P ALARE A
(1) p=1.001362%, (2) p=-cos70/2, (3) p=sinh/f, (4) p=1—cos® 70
KGR A B FTAZR & x = (1 +sinbt/5)cost,y = (1 +sin5t/5)sint, t € (0,2m)0 %= R ¥ A&
KA 5 B R LB FH A AE R,
P g6 77 XK AR & Bk 2 T AR GG UL oA g
(1 {xz i yz - 3926312 (2) { e (e sin(52:1: t ) =0

-2’ =y —y (2% —y® +ay)e™™ ¥ T =0
C4m B 5% B y = sin(wt 4 20°),t € (0,2n),w € (0.01,10), K4 S w T E7Z K4
BEH @,
Cdo 3k 10 R B 493iE 3 TAE A x(t) = cost + tsint, y(t) = sint—tcost, z(t) = t?, B

€ (0,2m), K& %1% = W R B A B BT, 5 H) b 1% R & A ] T A8y 3 S Hid

KA LF B zy. sinzy TSGR DETER S £ 1

KAH B G =R @A f(r,y) =sin /a2 +y2/V/22 +y2, -8 < x,y < 8.
RLH TRAR T EG =i aE ",

(1)x:2sin2uc0s2v,y:QSinusinzv,z:2cosusin2v,fn/2gu,vgn/Q

(2)m:u—u3/3+uv2,y:v—v3/3+vu2,z:u2702,72<u,v<2

REH T @ LG E @R, LT VAE H waterfall () surfc () .surfl() F HHF MR E,
(z —1)%y?

(1) z==ay, (2)z=sinz?y®, 3)z= W, (4) z = —zye”

C4rx = usint,y =ucost,z =t/3,t € (0,15),u € (—1,1), K& H 5K FH 4209 dh @,
FRFFE ) P, & HBALA R E X Na, ﬂll*ﬂ)ﬁéﬁéﬁn S ko KA R AL 2R
z=sinzy xR GA, FFm2? + % <0.52 893

Re# 2(z,y) = (22—22)e = ¥ VW= hE,

%4 x = cost(3 + cosu),sint(3 + cosu),z = sinu, £t € (0,2n),u € (0,2n), R&H &
@@O



5.28

5.29

5.30

5.31
5.32

%58 MATLABRISEE >89

s Z R f(x,y) = zsin(l/y) + ysin(l/z), KA B T HFFHR (x,y) £ (0,0) &ML
A

K LA Ta B3 & (r—3)y/F+0.754sin 8/7 cos 60 — 0.75sin 50 = 0, ¥ r = 2 +32,
)o
RAH =B HH (2° 4+ 2y + x2)e " + 22yz +sin(z +y+ 2°) =08 ¥ @,

Ret AT 2 +y? + 22 =64,y + 2= 0 F LR LR &,

MATLAB #1449 treeplot O B T AL FI M A, Hldm, B 4-TAH G I ETUAE T &
i&e) BAELH,

>> nodes=[0,1,1,2,2,3,3,4,4,5,5,6,6,8,8]; treeplot(nodes)

KILAF L @B &) 8K IR 83, ¥ R IZ B, 4] Fibonacci 5 718 TR = XM EH), t%H 5
REE &g Ul T e &

0 = arctan(y/|z






