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>> path
MATLABPATH

DMATLAB work

DAMATL AB\toolbox\matlabigeneral
D:MATLABtoolbox'matiabiops
DAMATL AB'\toolbox\matlab'lang
DAMATLABoolbox matlab\elmat
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4. BXHliE~(Demos)

MATLAB B} THMBBHBI RS, R THIE R RS, MTEkil, 6
MATLAB [JBRHE T R B 3 ik, TE%RAEYH, MATLAB &% T2 X F &4
LRAAERIUSAITER, P a7 LU G O 75 00 3 4 5K 2% T4 3 4 25

WFWU$$HMMmﬁﬁﬁﬁﬁ@ﬁﬂ¢ﬁﬁmmﬁMJMﬂABMﬂﬂﬁﬁﬁ
i, FH PR ] LU 4% Help | Demos iy 4> ik AJBEHLI 7 F i

BALBOR G DA E A RIS, 2l RIE RS, F T LR BUbT Rk 8 5 v
AR, A7 R H B SCSE . Weh 2210 B R 0 L %, B I A,
FEL A I BEHHE R ) Run this demo 1541, MATLAB #4528 4 557 (1) % LT IBEH L
#1E.

W%LBm$%ﬁﬁﬁkmmaﬁ$ﬁ$Mﬂmmn&@mm}uwmﬁm%wn

WATL AL - o3|
Blle BAL Vier Go Favwrites Dubsg Dechtop Xindow Badp Z
D@ ‘tm@an Ky v Curert Dractry, CMATLABTWoA 9] )
Stariciby [F] How i Add  [P) Vha's New '
Bles | s - == _—=——
H'I-‘:ln Favwigntor o x = = G.I“
Contarts | Index || Search | Daihos |
o Salifad n Two ﬂﬁlﬁﬁﬁi"i]
@ Numnehieal litagration of Ciff
& Loma Prista Earthguaks
= 3 Graphick
20 Piote

§ 30 Surface Plats

g Line Pletting

9 Axna Proparties

4 Axes Aspect Ralie

& Vibrating Loge

W Lorenz Aftractor Amimation
& Visualizing Sound

# Eanh's Topography I'

& Images and Matrices L

4 Examples of images and Gt

& Viawing & Panny

4 Sauani Wave finm Sing Wa =g Al |

& Functions of Complex \aria ; 1l

¢ Interscivg Flol Crastion with !__'} it
£ Tt | e Er el o e - >

| m Wiaads L

P 2-25  3-D plots i 75

A7 18 2-25 HHZE R 3-D plots 4481884 4 o 47 () Run this demo 1411, 38 11 Examples
of X-Y Plots in MATLAB Hi&HE, nPH 2-26 Fi7R, EXHEMEEE S0 3 N4y, EiAH4)
MT R s aE BBA R, M T Bt ER0 OIS BB, #0204 2
il AGIMTHEREBROLHTE, Bk, HEST0RRNE—12EIE, F
Fib 43 B B i 1 R R 12 ) ) 4 )

% XYZ plots in MATLAB.
% Here are some examples of surface plots in MATLARB,
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1
BT PLOTE 1N MATLAR, e : _ !
i

i Hetw are sons szssples af surface plove in BMATLAS H

¥ 2-26 Examples of XZY Plots in MATLAB #fi5 i

HLifi Examples of X-Y Plots in MATLAB SHEHEf) Start 341, 2 LA 2-27 Fiasy
IZATE L, R MATLAB (i B2 F .

%% Mesh Plot of Peaks
z=peaks(25);
mesh(z):

colormap{hsv)

NEOH FLOT OF PLARD

wr gepeakw {181

i o

e colarmig iherl

el I E el by

P

P 2-27 Demos iz §745 R 7 ¢

AR i Start %41, 7] BLBR % Demos () 3 Ath 14 %5 . it Reset 7411, #i2[1]i% Demos
IRk, P o] DGEAT S B3R E . %5 View code 4%8I1, 43 IL— A Gair, &



§2 8% MATLAB 7.0 )26 f1T] 5 S «23.

1547 % Domos [FI4CEY, ﬂﬂ@ 2-28 frr.

Eile Edit Tesi Call Tgels Dakog Deskisp Hindew Hdr

0w ¥hﬂ"“3ﬁf aﬂiti - *D®
%% IYT plots an MATLAR :
N Hers ate zeme exanples of zurfsce plete in MATLAR.

i Copyvrzght 1930-2004 The MathWorks, Inc,

K& Mesh Plot of Fcaks[

2
3
4
] B JHenimion: 5018:4.3 3 fDeter 2000704710 232453
]
[
B8

8 - r=pesks(DlG).
10—  meshiz),
Il — ecolormap [hew)

13 W Surface Plar of Peske

16 - x=oeaks(28). L
| acriph T Cot 2 [

1% 2-28  #i7l; View code 8 6H U8 114 frl 6t 6 1)

242 wELHEOEEE

SH R MATLAB A1 T —3E THRZJG, a7 LOEE 70 A % 0P B i ks
OIS B, XA RO AL RENL A 3 ottt . s RS Eam s
i A help Ml lookfor pfi %4

1. help &2

help FRELAT 4 FHRJE, 2152 help. help+i& 32 (R4 42). helpdesk helpwin., H
T I P BT AT DR T ROR, 7 EUA B TR N

¢ help %

fEAT B D HH B help fr 4, 2 SR SaTHE B RIS AT H . B
PR P ERA LG L G, 2% 0 R BRSNS ER SR T RS,

¢ help+if ¥4 (FRECE )

SHPEERA R, WA T KRB B, BB B O LA
help+HEL 4 - FIWIA A THE det MECRITIIRMM)M B AKAY:, NEERLSTO LR
A help det, HIRT{3 5] F AT BB EARZ L.

== help det

DET Determinant.
DET(X) is the determinant of the square matrix X.
Use COND instead of DET to test for matrix singularity.
See also COND.

Overloaded methods
help gf/det.m
help sym/det.m

e e
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[RIFE, U CRGmER RECEMA ARG, IREMLE R PEA help+REE
#AEIE . BIUA G det AR ABAL, HEEGSEHOITEA help det, BIA]
HEI TR T IR N ERE B

>>  help matfun

Matrix functions - numerical linear algebra.

Matrix analysis.

norm - Matrix or vector norm.
normest - Estimate the matrix 2-norm.
rank - Matrix rank.

det : - Determinant.

trace - Sum of diagonal elements.
null - Null space.

orth - Orthogonalization.

rref - Reduced row echelon form.
subspace - Angle between two subspaces.

Lingar equations.

cholupdate - rank | update to Cholesky factorization.
grupdate - rank 1 update to QR factorization.
=

2. lookfor & %4

SR, M PSR B R PR B AR, AT R help 53T SR BUA 25 7 B
SR XTI E KR, AR RAGB B, LR T help i 500t A
HH, TER lookfor bR AT LLAR 7 R A o M . 728 lookfor @Eke, A WE
R E ARG BT, ERSFURBA lookfort 3, HAT LUR 7 B 53 7
o B0, HPFHEERETAFRBY norm HASAA, BT LULER FiRr 7 IEE LIS,

== lookfor norm

RANDN Normally distributed random numbers.

CONDEST [-norm condition number estimate,

NORM  Matrix or vector norm.

NORMEST Estimate¢ the matrix 2-norm.

NORMEST1 Estimate of [-norm of matrix by block 1-norm power method.

LSQR LSQR Implementation of Conjugate Gradients on the Normal Equations.

SPRANDN Sparse normally distributed randoem matrix,

isnormempty.m: Y%ISNORMEMPTY

i_eval.m: % cgNormFunction\i_eval

mtableview.m: %CGNORMFUNCTION/MTABLEVIEW Displays the noﬁnfun:tian data.

return_data.m: %CGNORMEFUNCTION/RETURN_DATA Returns mode! data for the points
specified by the inputs 10 this table
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settingscheck.m: % CONORMFUNCTION/SETTINGSCHECK :: Perform a brief diagnostic to see
whether we ¢an evaluate this normaliser or not

25 2] &

[. TE%H MATLAB 7.0 $iiF 6, IREGTAFRTRE St

2. WIRFIERAR MATLAB 7.0 [I&ANE L, {47 Desktop SEEF: IS E MATLAB 7.0 f
ARERISR |

3. % MATLAB 7.0 fI SR I2 R BRI C A ER T

4. FHMAE N4 plot KRB EER.

5. I} help AT I plot3 B BAITREME B,

6. I lookfor B H I+ gui RIFEEIFR.
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Wa iR, MATLAB 7.0 B A VA58 A Thes, LETHMNBR SR, ATFER
B MATLAB 7.0 IEFRER ik, AFPEEISATRANSN, o PIHTERNEAMN
ZH, MRS & 5} AR P T 2 76 52 ) FR T8 B () B R A

3.1 BHAECYER

1. #ERAMEMA

MATLAB 7.0 a2 & F1egH P 30t T —MEY MR AY S, SardE N T8
W&, IR “>>7 | EPORTIIATLA ARG, X R MATLAB 7.0
B+ HERIRE, FRAPRARTGS. |

MATLAB 7.0 fx = EFNAELAATR, W ERAEE RN, {6 MATLAB 7.0 W]
LAREEAA R R, T8I e A% MATLAB 7.0 DR ARSPLZS TS, W 3-1 Bk,

231 BECHFS

ff 5 o BE £
+ IV 142 '
iE 1-2
* HeiL 1*2
fo Ewik 1/2 3 24
A e 2"

T LR AR B E T R

¢ EERAL |

a2 BN | ERMARFERIAN, 1K Enter 84814, BInT#3 325

5] 3-1 JBHA/NE—HEL A 4 L, B30 A, ZESHA 3 L, GET 35 AL Ki%
INFE— TR RS AL

f%: ¥ MATLAB H E#E N HE XA RIAT, RITFFTR.

== 4*3043*35
ans =
225

el



B3E KA " 27

) 2 R4 R MATLAB 7.0 B4 T E L ans, & & answer FITIS .

¢ FRETERL

KR EERAGBARREST, BEIHDFEHRRA SR B, RAEESA
AR EESR R, W, TUUESEERAATER FRE LN RHTIERE.

#3-2 FHAGEREEEKRE 3.1,

B AT TR BN S gradel, THEBHBANBEHZ N grade2, BT H
K12 ABEr 44 total. 7 MATLAB 7.0 & B TR HA M T &4, J14% Enter @G

== gradel=4*30
gradel =
120
= prade?=3*35
grade2 =
105
> total=grade [ +grade?
total =
225

==

EABIP, MR E - ZHERNBAL, HEERS R TEE gradel A grade?.
A4 48 gradel M grade2 0. BEF DM ERRBAR. ERBG T RAGER TR
ans 7% [u] §E . _

HIdG I L, R LU R 5 8 6 BOE—#EH), RS — Mo L i o,
T A A5 T B i R

EABHIER T, MATLAB 7.0 18 S M58 ASFA0E . JL4h, & MATLAB 7.0 By ik
A BT ENE R, BISRE R T s T ki, THE0E B AR e T ek,
MIGSHISFERNER: CHEERSETNERT, MAELNE RN BIMNIIETT E.
£ MATLAB ¥, /MESNZEFEZELR, ThiES 0 —8 B F bk,

2. IRRFSHIER

fEMATLAB 7.0ETH, $RAFT S BRI LLE R EE, AR S AR R RE
H, SURBRT THROERIE L. 1058 32 TR T 447 MATLAB 7.0 b3 IR A5 2.

F£3-2 MATLAB 7.0 hERmERS

G i) E X A RS £ X
1T, HIZTERS : AR E D RS %
X%, RBEETEITS " EREiEA)

: (iRl AT E ‘ TR NIRRT

() i ia EH A% = IXERGRN

[ FE P PR R ! WHER N R

{) BRI e % FERE I ARG br iH
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BT, R AR JLAERERR HI R A S 3T TR B A2

¢ S0

WENAR, EGSEURAGTSE, WHE Enter i, HIMSHENEAEETRX
SR HE R, A, HPERFIERIFENPRER, £ MATLAB 7.0 9, AfLL
18 F 435 SR LT 8

1 3-3 A o E# o 5E 3-2.

=> grade 1 =4*30;

== grade2=3%35,

== total-gradel+grade2
total =

225

=

ATEEBT 3-2 i 3-3, PTRLAEHEH D520, EHHEEREAEE R, BRIIH
[ 45 S AH [F]

¢ 1555(%)

A, A VP rTanEit, TEG -LEORINERES, £ MATLAB 7.0 T,
5 B S () R#TIT R ERE, OS2 ERAE X885 EATRE.

Bl 3-4 2541 3-3 (AR R

> gradei=4*30 Yool TEZRIN L A KK
grade] =

1204
»> grade?—=3%35 Yook TR KB A B
grade2 =

105
>>total=gradel+grade2 % I ASR
total =

225
-

B AEFE TS — S B AT TR, WAL, BN, B
AP AR AT, (FAL, AR CHESR (R IOETIRME, IXT RS AR SR
£ NCHEG ST BEEE,

¢ TE() |

MATLAB 7.0 atf F P E— TP A L S iE ), S EOFHESRE S SRIT,
EFX W T-EHESH, S ENMETERETLER, TUEE S S, B4R
14 T LI BasK . :
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#3-5 EE5MFESREEEM.

=> x=sin{1),y=cos(1),z=tan{ 1 ,w—=atan( 1)
X =
(0.8415
_ .
1,5574
W=
0.7854
s

LiReREh, B—THMAT 4 £540, FNERTESMNME, Y44EaEI0E
E S RBRMHIT AR, A& MiiTe R R S8 P DR, WABP x,
z R TSRS SR A RBATE RS A W O LUEEE, AR BIFH y.

¢ BITS(.)

ERGRIFE, EHSMBGSITERKNOER, K, 5T ERPERRENREN
BREXTE, AJUBEFTREZTa3PS, % MATLAB 7.0 44, {8 3 MME4ERES(.)
BT TGS

Bl 36 SEAT S HAHAL.

>> gradel=4*...
30 Yook IR AR
gradel =

120

w FARFRTR, B3 NS HIERFEEASMERY M, MR TiERER
HITER . B2, HFDRES S HREHEM I S FIERERE, AU TXSEERT,
AT S HEABTEMR.

#13-7 HTSHENRERIAR.

= grade2=,..3%35; Y%oxk TR RLL A

grade?=...

777 grade2=,,, |

Error: The expression to the left of the equals sign is not a valid target for an assighment.
=

B LARRE ), HFEIT S HERESS2ZE, FiLl MATLAB 7.0 #on &kt dErk,

== total=grade | +gra. ..

de2

777 de?

Error: Missing MATLAB 7.0 operator.
>

LR, SITSETTEY grade2 Y iul, 4558 MATLAB 7.0 35 KA fE bR,
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MATILAB 7.0 SR

MR RIS BRI, 44N det2 1, MATLAB 7.0 BRI HSAZ BA 5
3. BRI G SR ATY

JEFEE MATLARB 7.0 15 S0 BIHErET, Sde 60 A IRIE G & RUB ST B EHE TS, o]
LUASE) 4824 055 B9 8OR, 2 B 4R 3-3 UK 3-4 BT

£33 ERMNREWS

W % %R % MIThiE fr % Zin s BTk
ed BB T x hold P R et S
cle ks ke load hngaros XM EE
_ clear B pack BN AR R
clf TS AT B path ¥ EER
diary Ae S quit B MATLAB 7.0
dir RN LA S save RIEW AR BT
disp Bl LFRA type SR R 2
echo THEGE BT |
3 34 HRASEHARENRER
FREEngyEE IZIR1ERI T BE B fiER R T EE
__t(Ctritp) . WL AT Home(Ctrl+a) FARE T AT T 3k
| (Ctl+n) WHIF 4T End(Ctri+e) KEETHWITEHE
—(Ctrt+b) HERAH - Esc(Ctrl+u) RS TR AT
~=(Ctrl+1) KA -DFH Del(Ctrl+d) W b de FFT
__ Cult-— R Backspace(Ctrl+h) Wi AR AT
Ctrl+ = bt S -] Alt+BackSpace e - R REE

3.2.1

1. §8

£ MATLAB ‘P17 Y% EHITE,

3.2 MATLAB 7.0 8ot

MATLAB 7.0 MR BOFEE T, E/HFF. 00, B4t e, AWEE
AATRIXESE H B EE R

=ENTE

EINEAREGE X T AN, By



WIE BEFH A% - *31 .

B MAYE. MATLAB 7.0 FEEEEESE pi. inf Meps F, W& 3-5 Fim.

+£35 MATLAB7.OHMIEFER

% B w BEGThEs = =2 ® REIIHEE
ans LR R AT R4 nargin ABTRAE B
beep TEHEAURH “uiugE” &~ nargin eh 2 BT
pi & A # varagin AMRESASH T
eps TR B R E varagout TR A& 28
inf KHK realmin RANNIEFE s
NaN 2§ nan e realmax B NI IE T /5 380
i 2 j B8l bitmax e N IE R

i, XHEBHAE R TR A4
-4 inf
i MATLAB 7.0 &5 4, Inf #2F 55 K. MATLAB 7.0 S AR 2'%, it
R, RERSWRECA TR, HARKK A B IREAE %5 KM fe 2 th AT HLAY
&R, i MATLAB 7.0 M A P EEER. RN inf A% L3TK, HRLSSHT
PLTETE, IXEHE MATLAB 7.0 ) — A HEER A, LA A ERSF OB 10, 4
Rur,
== 1/0
Warning: Divide by zero.
(Type "warning off MATLAB 7.0:divideByZero" to suppress this warning.)

inf
P

¢ eps

eps HIRFIBTE TR 0 e RAHRER. —RERT, HENHEZER MATLAB 7.0 M5
BN eps, EHMERLIR 2.2204e-16.

¢+ i

pi FRFEBAEAEMN. RS ERRA pi, TUMIWTFLHSE.

> pi

ans =
3.1416

-

¢ Aipdr
wHRAERH | 8 RER, MRARY LR sqrt(-1). WRIERTFREH B 14X
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A REENX, BaZE/ANEINNRAEE, APaLlERER: R FERFY
REfE THRE L, WXHNMZREGRENE. L, EadE 0% Q. 3% Enter 8

ol
ans =

0+ 1.0000i
i

WRAAEEL =, BARINES BT,

== i=1;
et

e

SRR RO BT ETE R E N sqrit-1). BMTTLZESR S F T A
xushu=sqri(-1), MR xushu K ¥ EAE X sqrt(-1).

2. &g

ZERE MATLAB 7.0 MIBETEZ —, SHEMRER®INES AHEIE MATLAB
7.0 FEE AR FE R EAT HARE, MATHEATEIRE T RMEN, ALGLR
B ZR BRI FRCENES R AT T R E R AT e TR R R,

£ MATLAB7.0iEF ", SEWGATTH TR,

¢ BEAKEAHED 3167, il 31 0 F8 R 508 254 o

¢ BRARS NG |

¢ ERADMUTHAL, BELITUAS S, B Mg, HARDE LS

T EERNE, AP RIS E N ERBRIN, SR OLIE, RN B0 H
A IBE. PImfERSFO LN “a=10=2" &4, WEMWTLEYE,

== g=];
> =2
a=

2

e

A, MATLAB 7.0 R F EZMEEH R, 1) DE ) wim B 0 v B £
WS FR, & WHEF e i E 3-6 s,
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# 36 MATLAB 7.0 EHBEHE

B M R h ¥ Ih &E B W A T gk
i i pow2 DL 2 AR
sinh AN 5% sqrt F
asin e IF 5% nextpow? AT B R 2 Fa%
asinh B2 AL 5% abs e
cos R tanh Al = H
cosh AR 5K atan KIEYV
acos ¥ 37 alan? lith=3t=3 - he]
acosh F A i gz atanh A I
tan 15| sec 14
acoth R 5t sech AL H 1k
exp R asec BIER
log ERASUE) asech B2 A%l I
logl0 L1 10 29 csc ~H
Jog2 BL 2 Ay AT 8 esch Tt 4
acsc e besselh R = 2% bessel ¥
acsch [FECL A bessdeli PR E - 28 bessel PRET
cot £ besselk AT SR bessel iR
coth B IR ] beta p
acot KRy betaine A FE2H) B
angle A hetaln BRITIM
conj =) ellip] Jacobi 115 R &%
imag B AR R n cross ] B R
real B ellipke sEefREB 9
unwrap 1 IF#E 4 erf W2
isreal SRl 4 erfe HARKZRE
cplxpair [k TS E LT ho) erfex EEAR) b FEHTIR 22
fix o] & 7 ) & A erfinv BURZE R
floor 7] 147 [a) s A expint HEFR 5y
ceil CNFADETN gamma Gamma R &
_ round PUsTLA gammaine A5 A Gamma K5 L
mod SRR S gammaln Gamma BE £ 5 %1
rem G R legendre B4 legendre B %7
sign T4 besselj 3 bessel A%
airy Airy B bessely 557 % bessel A%
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322 EESHIMEH

1. Fn¥

JLEERA SR F, MATLAB 7.0 30 80 UIRUR B2 B R 2, X8O
MERGENEH ZHRRER. TETEIUETNRREERN T A, BIRAER T —Hin] #,
oG£ 1R 2 s B AN BE R bR 7, TEEE RNt 5 — PRI, FFHEFEE PR
MIZH 2. BTiSMAZFHRE ER TS MATLAB 7.0 E S B R 5B AR EFDIEN, iXH
AB 2 AR B S 2

% 3-8 FFREMIRE.

== a=0.33-0.5+0.17
a=

2.7756e-017
== b=0.33+0.17-0.5
b=

0

> 0=0,17-0,3+0,33
c=

3551 1e-017

>

e b El, BN Al LURE MR 1 3 MAT R HE R RAAFN, MR2hT
SRR AR I TR OO B BUOR RIA X LR, FETER o L — iR,
X R FRE TR, B, XEEELS/ DT HRAER epss 7E MATLAB 7.0, eps
{52 2.2204e-016, R/ HT LA &8 N1 EHIEEA eps ERTTLMB RIS R

2. B

MATLAB 7.0 i& g X BB R4 B+ /0 ER),. TR B8N, AFEHETH
fets A {] BRI BT i 254 -
#13-9 HEWRERT.

»> gl=pi+3.14i
al=

3.1416 + 3.1400i
>= a2=pit3.14j
32 =

3.1416 + 3.13001
>
> b=4*(1+3/sqrt{-1))
b =

4.0000 -12.0000i



B3 BARWH AL =35«

== e=sqrif-1)
o=
0+ 16000

== d=sin{pi)i
27?7 d=sin(pi)i
Error: Missing MATLAB 7.0 operator. S BREIR
== d= == sin(pi)
ans =

[.2246e-016

el

TE L) e, 4EMT 0. j R sqri¢- DA RR F 800y, FEFENE, NEBEFH
sin(pi)i #f, H-1 sin(pi)i WATEME Y, BTl MATLAB 7.0 #RB/GEE T, 8R4
sin(piy*t Rn] BATS 2| IEAAES R . nIIR, HEEHEATE S TN i B HIEHBE, Mgl LR
af L,

¥l 3-10 HEOHFiEH.

= a=1+2%
a=

1.0000 + 2.0006
== b=3-4i
h=

3.0000 - 4.00(Hn
== g=pit+sin(pi/2)*i
c=

3.1416 + 1.0000i
== d=a+h
d =

4.0000 - 2.0000i
> p=p¥*(
o=

8.0000 + 6.0000i
== f=ale
f=

0.2000 + 0.1000:
== g=a™f
g =

1.0040 +0.3127i
>
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33 3 @&

1. 8 sin(3)+ e o
2. -&H:lr V=3; i%ﬁu?ﬂﬂc

2
() aZ
v

(2) (u + cos(v))’

V—Uu

(3) A= 3v

3v

(4) g—cos{ﬁ}

3. UiEEGl 3-8, AR —TAMZABEAFRIZEINT, £FSNzE8EEr=4
HREH R,

4. HHHNTRIEAKME.

(1) 11/5+6

() (11/5)+6

(3) 11/(5+6)

(4) 37273

(5) 37(2°3)

(6) (372)"3

(7) round(-11/5)+6

(8) ceil(-11/5)+6

(9) floor(-11/5¥+6

5. HE TFAIFRIEAHMEH.

(1) (3 - 5)(4+3i)

(2) sin(1.2)(2-9%)



F4E W[ETEDIRE

FEE G MATLAB 7.0 MEUE T3 006, B35 MATLAB 7.0 M &, HFI3A,
AN ENEE, Wb, A9 7 SRR IR M. B RER %,
EH W AR H b8 1) MATLAB 7.0 12/F, WM& 28R4, HoiE
it AL R MATLAB 7.0 WIS E A%,

4.1 HBERHER

ERAUMEGNERTEY — MATLAB 70 T X P ABIEENEATE. &
i H o0 ) R AE AR S0 UURT A MATLAB 7.0 9 B9 AT LER R A A4

41.1 EIZRIEMR

1. EREGTOREERAGR

7L MATLAB 7.0 W, AR BB 510 7 i B AT 2 T b BN o
SN ESRR, MERTEN ‘() MR, TEZMESK, LSREHSHE. &
BEENE, MEIHRLEREHERAETHRN: BERfg S Lmiine Ase
IR AT . -

Bl d-1 7Ednd o LIp E S A&

W e S E I EAUT TS, 3% Enter AU

==al=[11 14 17 18];
==a2=[11,14,17,18];
»>a3d=[11;14:17;18];
=g
al =

L1 14 17 18
> g2
azz

L] L4 17 18
> a3
al =

bl

14



e38 e : MATLAB 7.0 BErH##

17
18

e

.
MATLAB 7.0 T E4T 5] 6 F 20 TR B, BAMSSH O, dal'=a3, ££
Tuh | LR B R

2, FELECRIE R

MR AR E, S5 TEE SE0ME, Wi EH] 3% R8T T 551,
FratiZbthil, MATLAB 7.0 St T JLBE SR8 5, 2R3N BT,

¢ BSO4RE: ERBAREEVec=vecl:n:Vecn, I Vee Btk E,
VecO Xty -1k, nERIK, Veen ErR-ER .

¢ fHH linspace AR E: X R -1 4&MNSrmBRE, 2582 RN
Vec = linespace(VecO,Vecn,n) . Ho Vec Bt iR, VecO XRF- 17
%, Vecn BorBn— N AR, nRRERNEALEHM. 2n %A, R4
HHERUN 100,

#la-2 HEmEPENER, .

f#: Fedr S AL Férd, 3% Enter B6fIA.

= vec]1=10:5:30
vegl =

10 15 2 25 30 35 40 45 50
=2 vec2=50:-5:10
vec2 =

50 45 40 35 30 25 20 15 10
== veg3=iinspace(10,50,6)
vecd =

10 18 26 34 42 30

e

412 [EENRFZE

FAEMELZEABNESHEMNNGZE, nESHEZ MRz, o2
A R Z IR SRR B2 R R AT, TG e4 B DL 4.
1. AR5 MEH
¢ IR SEENEGRE): HEPRNESSTE SRNNERER)EE.
S 4-3 b SECEIE A
#: EmSEMPMAL NG, 1% Enter BAEA



Fam HEAAEIRE *39 .

== vecl=linspace(10,50,6)

vect =
10 18 26 34 42 50

== vec]+1018)

11 118 126 134 142 130

e

¢ HEBRSHHHEY.(RY): REVYRENTESEFREGREEE.
Bl 4-4 RS ENREFEE.
. FEar2 B RMANT S, 1% Enter A .

= vec2=logspace(0,10,6) % HZnRE
vecl =
1.0e+010 *
0.0000 0.0060 {.0000 0.0001 0.0100 ~ LO000

SATRRRIETERS, BRI BRSO RIFARREL. Hl:

== vec2/ 1000
ans =
1.0e+007 *

0.0000 0.0000 0.0000  0.0001 0.0100 100010
e

2. PBSREZ B MNIER

M8 5 E P INEGREYE R, WEPRNENLE S B4 8% R F o E
HRIEIZE . |

i 4-5 mESpEAINEFHRE

iR AmSELHEAL Fav4S, 394 Enter BN

>> yecl=linspace(10,50,6)
vecl =
[ 18 26 34 42 50
> vecZ=logspace({},2,6)
veel =
1.0000 2.5119 63096 158489 398107 100.0000
>> vec3=vec|+vec?2
vec3 =
11.0000  20.5119  32.3096 49,8489  81.8107 150.0000

=

3. A, XHIEE/H
¢ WEFSBL HEERATAL A RN SRS T HP a5 — 10
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ERX T RERNA N EREEREEL. £ MATLAB 7.0 44, A EHTHHENE A
MR L dot. TWHHEREMNZ, AP RKZE— N, £ MATLAB 7.0 Hit & &E
P BUA B R R SR — 3, DRI SRR E Gk

B 4-6 HEINE 1 =011,22,33,44) 5B x2 = 1,2,3.4) AT,

fif: TEar S8 11N T a4, 4% Enter 8.

== x1=[11 22 33 44]
xl = )
11 22 33 44
== x2=[1,2,3,4]
x2 =
| 2 3 4
== g=dot{x1,x2)
a=
330
>> sum(x1.%x2) | %odds o] LL A sum ik i AL M E B S
ans =
330

s

¢ RIRFR: HEEARAT, R E ST R B HAe A, 3
SePR I BTE i EEA S B . 7 MATLAB 7.0 7, FIFFLAEE €119 B8 Y
A 8L crosse MM ERIE, 4 MATLAB 7.0 mBH s RbEN E&mE
SR SO UITRE AT, o AR A3 3), DURE BB IE &5

Bi4-7 FEAMLEER SR,

. EmEHPRANT &4, K Enter .

>=x1=[1122 33 44]
X1 =

11 22 33 44
== x2=1,2,3,4]
X2=

1 2 3 4

>> x3=cross(x1,x2)
7?? Error using => cross
A and B must have at least one dimension of length 3.
> %1=[11 22 33|

x| =

b 22 33
»> x2=1] 2 3]
X2 =

1 2 3

= X3=cross(x1,x2)



FHa4E BEEIE «4] .

x3=
( G i

e

M 4-7 TTELEH, M TBEXEER BHECY 4 17, RESETHE.

o FIERIRARL: AN, FERIIRESBUN L E LT Mg HE IRl
BAEEE AR AR ERRTEREA FENE . £ MATLAB 7.0 99, In)
BREESIRM L EAERPARE dot M cross UL, FCHEFEERE, 7TKH
ERNEAIRA, KRB AS g, &S S K IR,

1 4-8 IHHRENRESH. -

M EwSEOPHEAW T4, I7% Enter 85A.

== a=[i 2 3]
q=

] 2 3
> b=[2 4 3]
b= .

2 4 3
>>e={521]
c=

5 2 1
=> v=dot{a,cross(b,c})
v =

-24

= y—gross(a,dot{b.c)}

¥¥? Error 'using =2 Cross
A and B must be same size.
o

MBI 4-8 WTLEH, AREEIRARN, SEEIRFATEE, B8 dot R4
A 8L EARBERDRA B AN R BT XVUEE . BrLIES] 4-8 PIRBSFIES. M
HiZATHRIT, MATLAB 7.0 #5 tHHER,

4.2 YR

MATLAB i& % 2 i % T TH T M0 EHUE S RIETRIN, EATRM “5
P38 (Matrix Laboratory)[I45 %5 . MATLAB &5 B84, BTEMINGEE 1
B R B ENIZE, RATa e LIE R A B TS B, FE I R
MATLAB ME FERER >, SR 2 R Tl T i 4.



v 47 . MATLAB 7.0 Bl ##

4.2.1 SBMERYERY

R A 2, JERAEART 4 B

* TEATSH I B AR

¢ QERR B AR

¢ 1EM PRSI

¢ MINBRIBIRE P 3 AR

HOITE A4 3 LR SN SR R B . R MR BB . HEE
FRIEEVMIR PR, BEGNTERERASZAESY, SITRRNTENSRKIE
b, ATEATZ BN AR SHR.

#1149 TLam @& OPAEEBAERE.

M. TEM-SB AL Frd. 9% Enter WA

s
=
=

> matrin=[1,1,1, 1;2,2,2,.2:3,3,3,3:4,4, 4,41 % FRHIZ L TEXIHR

matrix =
1 1 ] ]
2 2 2 2
3 3 3 3
4 4 4 4
>>matrix=[1 11 1;2222;3333;:4444] %% T b T T AR
matrix =
1 : i 1
2 2 2 2
3 3 3 3
4 4 4 4

e

422 EHENEXNEEE

ﬁ%%%$ﬁﬁﬁ%ﬂ@ﬁ%ﬁ%%ﬁMﬂM@ﬁ R S R P 2 Te) A PO WIEE B LA &

1. EESFHMMNER

EHHmﬁmmeﬁm%#%%%xﬁ%mﬁzwmmeﬁ TERRRE L HUd AT
B EE, BEORE REERCh B

B 4-10 45 SJ5EME L % B PUME 5.

fiR: EAaLHE NP BMAM TS, % Enter BEFAIA.

>=matrix=[1111;22223333,4444]

matrix =



#4r HEHINGE +43

; 1
2 2
3 3

Bw R
B oW R =

4 4
==l =1 00+matrix
m] = :

t01 161 161 1
102 102 102 102
103 103 103 103
104 104 104 104
>> m2=100-matnx
m2 = _
94 99 99 99
g8 98 98 98
97 97 o7 o7
96 96 96 06
>> m3=100%maltrix
m3i =
100 100 100 160
200 200 200 200
300 300 300 300
400 400 400 400
> md=matrix/2
m4d =
0.500¢ 0.5000 {.5000 0.5000
1.000G 1.0060 1.0000 L0000
1.5000 1.5000 1.5000 1.5000-
2.0600 2.0000 2.0060 2.0600

=

2. ¥Rz g HmAER

¢ AIFRSRERE Y BNER(GEE)

AR5 38 R N 7L (805 B 2 HE R M % L R0l 16313 &L . R RE A2 B AT
IR o T LA T IniE i iz 5

Bl 4-11  HEEZ )R INEE A RIS H

#: A 2E O PMAWLT&S, FH4% Enter BEHGIA.

xmatrix=[111.3;22223333;4444

matrix =
1 1 1 1
2 2 2 2
3 3 3 3
4 4 4 4

== m1=2{PFmatrix



MATLAB 7.0 ARl 3

mW¢nﬂﬂﬁm&m%mm3xwmﬁmu%mmﬁhﬂﬁm%ﬁmﬁwﬁﬂm,
Mxmmwﬂ%ﬁﬁm%ﬁM$,&EK%ﬁﬂm&wﬂﬂm@ﬁ

ml =
20 20 20
40 40 40
60 60 60
k R0 20
== mZ=ml+matrix
m2 =
21 2] 21
42 42 42

63 03 63
84 L5 LE

20
40
60
80

21
42
63
84

== m3=[112233;123;45 6]

m3 =
1i 22 33

1 2 3
4 5 6
== mé4=matrix-ml
md =
-19 <19 .19
-38 38 -38
-57 57 57
-6 76 -76

> mS=m3i+ml

7?? Error using =—> +

Matrix dimensions must agree.

Py

oY EE S E] R s

EMATLAB 7.0 [\, HELIAFGLERHEER “*” . B¥24HE, W8 A £ mx
SBTAERE, B R—1> sXn iFiFF, MAMEHIE A SHFE B WRFAUL—1 mxn S8, Wb
BRERER, WA AE— MR R RT3 — MO R B 4 ) AT 50, B

PR A .
B 4-12  HipER RIS,
M ERAEITPRANGD TGS, 3 Enter BHIA,

2> AL U 11;2222,3333,4444]

A=

B T - B
B S
B

L B e
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>=B=[1592635T7,25894563]

B=
1 5 9 2
6 3 5 7
2 3 8 9
4 5 6 3

== C=A%B

C=

13 18 28 21
2% 36 56 42
30 54 84 63
52 72 12 4

>>D=[159:635:258}

D=
1 5 5
6 3
2 5 8
== E=A*D

777 Error using => *
Inner matrix dimensions must agree.
peyS '

i 4-12 ATLLE W, M A4 B aX4F, T D N 3X3 B, BE NS A REm
R, B MATLAB 7.0 18 RIL#HAE R, BEAGHIT E-4*D EHE,

+ TSR R

£ MATLAB 7.0 #, HEIEMREEEZRAARER, SRS O H “7 F5.
B F R R BREL T AR KSR F PR AR, BRTE(H T MATLAB 7.0 HT55 B R 193 B0,
B RIE SR A3 G, FI MATLAB 7.0 % 41584729,

—RUEOL R, X=A\B RN A*X =B A, T X=A4\B {7 X *4 = B )f#. )\ MATLAB
6.0 JT45, MEEH) ACERFIHBRIX BITE BRI D .

REMEARRENIR ™A, ST AR Ax =B, KNG ENSER L —el&e, X1
IXEEWAAE MATLAB 7.0 W, AR 5 I A 3= 35 B G4 41,

Bl 4-13 FEEERIBRIEE . REHEYG 4*X =B (&,

#: 1 MATLAB 7.0 54 & N W3 THERE.

%AHT A=[21-1;210;1 -1 1:B=B=[1 -1 3;4 3 2].
> A=[21-1210:1-11]
A:
2 I |
2 | 0
- 1
>>B=[1-1343 2
H:
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1 -1
4 3 2
»> X=B/A

X =
-2.0000 2.0000 1.0000
-2.6667 3.0000  -0.6067

423 SEHAISESHEY

R TR U BRA T, XTI AR REOES, WRFERIIEEES, 17
FIRER, FERREEENERNAGEEERS. FEREEAMREEE, TR
FlaH KB, ATTE g — X THEMRFILSH B A TR S, ¥ 4-1 FiR.
M BRI R B G, TP BT LUE ek AT RE R T IS B

F 41 EFERYSIEEEE

T Ty
n IR A IESE .
sqrtm _ I EH
expin EEEREBEE
logm AR e g
cond RIEFER& R
condest KA EgEd
condeig KBRS EEE XHAFR "
det KR AT F L
cig B A eigs SRS P ATEF O {BLA 1 R it
eig FrE R
funm R ERR
gsvd ¥ ey R{E
inv Mo SR 3
norm g & normest KA R BT
null : A& 0 % (7]
pinv it

_poly SR B P R AE 20 T
polyvalm KRR £ i f{A L
rank Bt dinkis
trace KRR By B3E

P, XL P M BR BRI AT R AR T, F P AT DUR MOk T R S5 A R B B
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1. EEMRFERINFHER

7 MATLAB 7.0 1, RTLMER A7 SRt A B p K77, 18R sqrim pR BRI REBEAT
THIEE, MREXXY=4, WE sqrtm(4) =X, '

Fla-14 A FEHEER 10 K.

. a2 E I TRA D T a4, 9L Enter EHIIA.

== A=[12344567:4567,891011]

A =
1 2 3 4
4 5 6 7
4 5 6
8 9 10 1
> B=AM](
B =
1.0e+013 *
0.7091  0.8608  1.0124  1.1641
1.4364 i.7436 2.0508 2.3581
1.4364  1.7436  2.0508  2.358]
24060 29207  3.4353  3.9500
=

B 415 REM B MITH HEREIEat.
. e S H i AW Py, 3% Enter 8514 .

»= A=magic(5)

A:

' 17 24 1 g 15
2§ 7 14 16
4 6 13 2 22
10 12 19 21 3
i 18 25 2

>> Brsqrtm(A)

B:

3.5456+ 134351 2.7962-1.59261 -0.3000+0.88607 0.5706-0.10821  1.4499 - 0.5287i
2.5518- 15247 21700+ 266611 0.6534 +0.25017  1.2598-0.69151  1.4272-0.7001i
-0.0313 + 052901 0.6707 + 0.32111 33478+ 1.73541  1.9336-09417i  2.1415- 1.6437i
08124 -0.18531 09210 -0.3527  1.8626-0.95901  4.2785+0.5576i  0.0878 + 0,9393i

1.0838 - 0.16261  1.5043 - 1.04190 2.4984 - 19125 0.0198 + 1.18381  2.9560 + 1.9331i
= Bng
ans =
17.0000+0.00001 24,0000 +0.0000i  1.0000- 0.0000i  8.0000 - 0.00001 15.0000 - 0.0000i
23.0000+0.00001  5.0000 + 0.0000i  7.0000+ 0.0000i 14.0000+ 0.0000i 16.0000 + 0.0000i



.48 MATLAB 7.0 B3 2
4.0000- 0.0000i  6.0000 + 0.0000i 13.0000 + 0.0000i 20.0000 - 0.0000i 22.0000 - 0.0000i
1G.0000 - 0.00001  12.0006 + 0.0000i  19.0000+ 0.0000i 21.0060 - 0.0600i  3.0000 - 0.0000i
11.0000 - 0.0000 2.0000 - 0.0000i  9.0000 - 0.0000i

18.0000 + 4.0000i  25.0600 - 0.0000i

el

IHE 4-15 A1 AL, RRFERIT ABEMRTIEHEAYZH .
2. FERERRH I B H

HRHERIREGZEH expm BECREI, expmil) = V*cz;f‘ag(exp(dfag(D)))f O X AR
FEERE, [V.D] =eig(X)). MNBIEFH logm KR, L = logm(4), 'FEEMEMIETEY

HAMIZE,
Fl4-16 FEFERIIRHANII O,
. TS EOPRRMAR TS, Hik Enter 82601

== X=rand(4)
X =
0.9501  0.89]13 08214 09218
02311  0.7621  0.4447  0.7382
0.6068 04565  0.6154  0.1763
04860  0.0185 07919  0.4057
== Y=expm(X)
Y =
4.5995 33360  3.9090  3.4720
16117 3.0514 21482 21212
20584  1.8664 32516  1.5620
18482  1.1587 22976  2.5245
== A=tandn{4)
A=
04326 -1.1465 03273 -0.5883
L6656 11909 0.1746  2.1832
0.1253 11892 -0.1867 -0.1364
02877 -0.0376  0.7258  0.1139
>> B=logm(A)
B =
0.9869 + 236931 -0.1483 + 1.1887i  0.6781-0.3176i -0.9346 - 0.8298i

-0.8132+ 135571 0.6633 4+ 0.6802i -0.6967-0.1817i  1.1654 - 0.4748;
-0.8050 - 1.55451 04793 -0.7799 -0.7019+ 0.2084i -1.0269 + 0.5445{
1.0296 + 0.33191  -0.1240+ 0. 16651 1.3317 - 0.04451 -0.2798 - 0.1162i
=
3. JEfEEIEE

PR EH R P REENEEZ —, SN REM PERIEN
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Wi, RPN ES DEFGRARBAATHR A NE. £ MATLABTOY, FTEES:
(I iR AR AR T — R A v,

B 4-17 SRERE A B8, A BRSO TFAMIRERR.

f: RSB PRMALN TGS, 34 Enter 851

A=[1000;12002130:1214]
>>A=[1 000;1200;2130:1214]

A=
] 0 0 O
] 2 Q 0
2 1 3 0
1 2 1 4
=> B=inv(A)
B =
1.0000 {} ]
-(.5000 0.5000 O
-0.3000  -0.1667 0.3333 0

0.1250 -0.2083  -0.0833 £.2500

Py

4. EEMITIINEH

AIEFERATRIFIARINT, aTLABHT AT SR R1E, MATLAB 7.0 {20t T det P2k
KR RERATF A A .

Bl4-18 KW A RO R B AT A MME, o A M B S94EE .

. B SR OPWMAR TS, HI Enter WA,

> x=det{A)
x =

24
== y=det(B)
y =

(.0417
== XYy
i =

L

g

5. MERERIITEEIEH

E MATLAB 7.0 'H, TTRLFIAT eig Fi eigs 3 P B BRI TR RE 0T TE (B B, H A
&R IT

¢ E=eig(Xyir &4 BRERE X B A E Y — 9 E.

o[VDrwgmﬁéiﬁﬁAﬁ%VﬁD Hh VLR X R R B R 5



MATLAB 7.0 a0 # i

BHAMAIERE, DR /R X FERAE(E 8 30 g o E WA Xt fa s B .

¢ eigs T RIE AL KR ME R AR RS L =) 2

¢ D = eig(X)mr S R X PR IEE TR — PR E. XL HFE, BRIF
B RBIF B

¢ [V, D] = eig(Xytn S BANMER: v HI D, Hep v 2UUER X 0B 4E A 1 5 5
BAHMWAEE, D EMEN X RS0 1E8 E3 Tt B AERE.

1 4-19 REE X A PR EE.

B HaSERAN T4, H4% Enter BfA .

> X=magic(3)

X=
8 ] 6
3 5 7
4 9 2
== A=[100,003:090]
‘ﬁk =
1 0
0 0 3
0 9
== B=elg(X)
E=
15.0000
4.8990
-4.8900

>> [V, D]=eig(X)

V=
-0.5774 -0.BI31  -0.3416
-0.5774 04714 -0.4714
-0.5774 0.3416 0.8131
D=
15.6000 0 0
0 4.8990 0
O O -4.8950
== Dreigs(A)
D=
-5.1962
5.1962
1.0000
>> [V,D]=eigs(A)
V=
0 0 1.0000

0.5000 0.5000 0
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-0.8660 (.8660 ()
0=
-5.1962 : 0 0
0 5.1962 0
O 0 1.04000
>

6. B E)RERER

BHE S B ENARR ZSE TSN T SRS, BE9H 2-T¥. 1. X
53 EA! Frobenius T 058 . IX B0 95 8 R L T 46 B (16 B A Fe B Pk . MA TLAB 7.0 HH H nomm
PR EF normest RECKTHE (M E)NTEE . HEHKZEANT.

norm BR&

¢ norm (XK FHEERE(REWY A 2-708.

¢ norm (X, 2)5 norm (ORI SHHEAH [A] .

¢ norm (X, DHETEREFE(REBX K 1-7EH.

¢ norm (X, inD)RIRTHHE AR RE(R 8 I FEE

¢ norm (X, ‘fro' YA BB )WY B Frobenius 344 .

normest £ £

¢ normest RERGETHHRAF(R RN 2-F08. FHRHE 2-0BmMirE. EH Tt

H norm (OHCEHETRIEMN, 83U normest(X).
B 4-20 FEEEDEATEE.
e EESEMERAI TG4, 1% Enter B,

> X=hilb(4)
x = .
1.0000 (0.5000 (.3333 0.2500
0.5000 (0.3333 0.2500 0.2000
0.3333 (3.2500 0.2000 0.1667
0.2500 0.2000 0.1667 D.1429
== normi4)
ans =
4
== norm{ X)
ans =
1.5002
>> normi X, 2)
ans =
1.5002
=> norm(X,1)
ans =
200833

== normi X.,1n$)
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ans =

2.0833
>> norm{ X, fro'}
ans =

1.5097
> normest(X)
ans =

1.5002

==

7. JBEMFHNER

HEER SRR RN “mE" BREM—NEL, B A B, £989 A
AT, ke, BIEABYRET . AT AN Hitbert ERERLEH 2 WA
MATLAB 7.0 124t T 3 P ERZCK KRB IFFERI &8, '©114 cond. rcond 1 condest. FH:AF A
HINLTE

cond & ¥ _

¢ cond BB THHEEFREFILHEL, cond (0IR TR+ 5 X #) 2-Ja 8000 & 1:4%,

¢ cond (X, PYXRTHEF XK P-YaErI& 48P A 1. 2. inf 2% fro).

rcond E8 %Y

¢ rcond B& I F - TH AR B A BRI BT, BTUUNARIE X “IR A7 B, reond (XN iE

o, X “RH&” B, reond (X)K4EE 1.

condest FREL

o condest ()M T H B TAERE X I |- 3000 S FE LA 2 (L.

Bl 4-21  SREEARFEER! Hitbert 57 BRI 152,

B EmSHE D PEHEAMW Fard, F+3% Enter 85I

== M=magic(3);
>> H=hilb(4);
>> ¢l=cond({M)
¢l =

4.33(01
=> ¢2=cond{M, |}
g2 =

5.3333
== ¢3=rcand({M}
3=

0.1875
=2 cd=condest{M)
cd =

3.3333
== hl=cond(H}
hl =



e HEITELEE *53 .

1.5514e+004
= h2=cond(H,infH
h2 =

2.8375e+004
> h3=rcond{H)
h3 =

3.5242e-005
»> hd=condest(H)
hd =

2.8375e+004

==

M 421 LB, BAERILE “RBAE” , M Hilbert 22 “FHA" #.
8. EfERIFR

HEPH{ BRI &, BRSNS LYEEMRES Y —, BERESRALIEE
WIEITEF A, B HE TR, MM REERE O EFATHRITEE
09, X E N HEFITRAT RO E PR R

£ MATLAB 7.0 4, FEREFRE ] DAR T PR S rank SKR15

9 4-22  HEEREAIRR.

fig. T SE O AL TS, FHE Enter 818 .

== T=rand(6)

T=
0.9501 0.4565 (.9218 0.4103 0.1389 0.0153
0.2311 (L0185 0.7382 0.8936 (0.2028 0.7468
0.6068 0.8214 D.1763 0.0579 0.1987 0.4451
0.4860 0.4447 0.4057 (.3529 0.6038 0.9318
0.8913 0.6154 0.9355 0.8132 0.2722 0.4660
(0.7621 0.7919 0.9169 (3.0069 0.198%8 (0.4186

== r=rank(T} '

r=

6

AE R T, KR T R EOEE.

=>T1={111;223]
Tl = )
1 1 ;
2 2 3
=> r=rank(T1)
o .
2

==
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W PR EE RO, SERE T A rdaREr.
9. %EREaYHEE

R 2R M X AL AT n BN, R RS,
£ MATLAB 7.0 'D', FEFRa) R LA race FRAELKTS .

Bl 423 KRIFPERIEE, HYERERRUEE TR,

W: fEar 5w PEAN T4, J14% Enter 82410 .

== M=magic(5)
M=
i7 24 ] 3 15
23 5 7 14 16
4 6 13 20 22
10 12 19 21
1 18 25 2 Q
= T=trace{M)
T=
65
== Tl=eig{M)
T1=
65.0000
-21.2768
-13.1263
21.2768
13.1263
»= T2=65-21-13+21+13
T‘Q =
63

o

424 EHEMSREE

MATLAB 7.0 FE= 2 BB 12 BTLGE T, IR S8 IR s AT st B o (W) B 1 B h
HII R, AT E A R R HO | SRR 2 AEE . SRR AMFR 48
LA, WRARME A EE ARG TR MG, FEES R eig). TREIW
(svd)}# Chollesky 73-figé(chol)2,

1. Z A5 #(lu)
u 70 e R PR TR (K B AR i, TR TR SRR b RN . (L

(TR R, R FAEME 4 (n X n),” W RS =T 04 0%, W 70— . fr
TALAM =MD, AGER A=L*U.



Ha4a HEAEEE e85,

£ MATLAB 7.0 ¢, h 0 AR AT LDGEIT lo BB, ®E WA BEANWR AT 3 M,
manFeagl.

o [LUJ=lu(X) : 7% AL MU Fi—A F=M%M L, MEmEE L M
WUBERBER X =L*U, X9 UARRTE.

¢ [LUPI=lu(X): PR FZmEE L., — =AU Mgk
P, X3 MEERLECRAP*X =L*U .,

¢ Y=lu(X)mr%b: B X EHEIEFR, &4 — lapack’s #) dgetef X zgetrf Y
WlUEAFIEY . MR X BB, FmARER Y BB 578 F-AHEL
MEZHABEU . EEHHFEHRT, SBATICEEM P .

] 4-24  REEIE X TASEISNER.

W S EID|EAMN TS, HIE Enter @475 1A

2> X=[621-1;2410;1 14-1;-10-13]

X =
6 i -1
i 0
1 ! 4 -1
-1 0] -1 3
== 1L U=u(X)
- .
1.0600 : 0 4] 0
(.3333 1.00(H) 0 0
0.1667 (.2000 [RUAE 0
-0.1667 0.1000  -0.2432 L0000
U=
6.0000 2.0000 1,000  -1.0000
() 3.3333 0.6667 0.3333
{ 0 3.70060  -0.900G0
0 0 0 2.5811
== [1., U PFIuX)
.=
1.0000 0 0 0
0.3333 1.0000 Q 0
0.1667 0.2000 1.0000 0
L1667 0.1000  -0.2432 L0030
U =
6.0000 2.0000 1.0600  -1.0000
0 3.3333 0.6667 0.3333
0 0 37000  -0.9000
0 0 0 2.5811
P =
1 0 O
0 0 0
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+ 56 -
0 0
0 0 0
= Y=ulX)

Y o=
6.0000 2.0000
0.3333 3.3333
0.1667 0.2000

-0.1667 (. 1000
e

2. IFE3Z 4 RR(qr)

1.0000  -1.0000

{.6667 0.3333

3.7000  -0.9000
-(3.2432 2.58(1

CHATIHTE, A7 RAGEMERERILAL, 3T T — R SR, B qr 1. BIRY
THEME A (nXn), R AJEA R, WTELTHEE QML =HAFHER, #8 AHLEER
A=0*R, ji0YRMHLTHBATN, qr HREHE—T.

£ MATLAB 7.0P, 5RFE(0 qr M T LLik qr R 300, 3 W KRR B o201 4 b,

SrRlfradan

¢ [QR]=gr(A): ™ -1y 4 EEM R L AEER M—AEXHEQ, #
BHERERLA=0*R.

¢ {ORE]=qr(d): &4 PZHHEFE E. -4 L ZHATERAETHM O, X 3
PMHEMEHRERXENA*E=0*R.,

¢ [O,R]=qr(4,0): XM A FITEEREN qr 8. M5E A 4 mXn HH men,
AN AT n FNIETHEQ .

¢ R=gr(4): WA R, FHHEL R =Chol(4*4).

1) 4.25 KEEFRS: A BIIEAE 3R

. fedpS @l MDA a4, 3594 Enter 8RIA

>> A=|1734:3 1 12;4 12 8]

A =
17 3 4
3 1 12
4 12 S
>> [QRI=qr(A)
Q =

-0.9594 0.2294
-0.1693  -0.0023
-0.2257  0.9733

R =
-17.7200 0 -5.7562
0 -10.9939
0 t

> [QREJ=ar(A)
Q=

0.1643

-0.9856

0.0411

-7.6749

-6.3967
-10.8412
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-0.9594 0.2617  -0.1054
-1.1693  -0.B328  -0.5270
-0.2257  -0.4878 ().84335

R =
17,7200 276749 -5.7562
0 -12.8490  -5.901¢
0 0 92760
E o
] 0 0
0 0 1
0 ] 0
>> [Q,RI=qt{A,0)
Q =
09594 02294 0.1643
0.1693  -G.0023  -0.9856
-0.2237 09733 00411
R =
-17.7200 257362 -7.6749
0 -109939  -6.8967
0 0 -10.8412
=2 R=qr{A)
R =

177200 579562 -7.6749
00864 -10.9939  -6.8967
0.1152 0.9781 -10.8412

pbs

3. $3FE S Reig)

M IEE SR MATLAB 7.0 1, R EFHIRE cig, HENT 2, FTELL
A LR ERAEL . MR T. '

¢ [V, D]=eig(X)frSERBEMESRV D, HbV RLUEFE X RERIE R
FIm s BRI, D R X MR IEN X AR TR R AR,
RBE LR XY =V*D

¢ [V,D]=eig(A,B) G4 XHF A. B XEMEMI®, FE8HLEXREN
A*¥V =B*V* D,

il 4-26  KHFHFFIEE S E

e fEmSE LI RMAR T &%, 4% Enter Bf7A.

== A=magic(4)
;ﬁt =
16 2 3 3
3 1 10 B
9 7 6 12
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0.3764

0.6236
0.4236

-0.8236

-8.9443

-0.0222
-0.0105
-0.0178

0

-0.2236

-0.6708
3.6708
$.2236

0
0
0
0.0000

-0.0154
1.0264
-0.0330
-3.0154

»>»B=[17342:31126;4 1287;123 4]

==

4 14 15
>> |V,D]=cig(A)
V=
-(3.5000 -0.8236
-0.5000 0.4236
-0.5G00 0.0236
-0.500¢ 0.3764
D=
34.0000 0
(} 8.9443
0
@
== Z=AW-V*D
Y
1 Qe-013 *
-3, 1066 0.0711
-0.1776 0.0577
-0,10606 (.0247
0.0711 0.0799
B=
17 3
31 12
4 12 8
| 2 3
= [V, D]=eig(A,B)
V=
-517 0.8287
-0.3590 0.2175
-0.4474 0.0914
1.0000 1.0Q00
D=
-5.7955 1]
0 1.5765
0
0
== Z=A*V_B*V*D
7=
1.0e-G13 *
A.1776 0.1066
01177 0.0353
-0.00389 0.0711
0.0888 (0.1243

N I~

1.0¢00
0.2859

-0.5660

(L7016

0.4054

-0.0799

0.1243
0.1232
0.0600

-0.3333
- 10000
1.0000
0.3333

Q0
0
0
-0.0000

G372
-0.0228

-0.1031
0.0047
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4. Chollesky 43 #i&{chol)

FUEC AR B RE TR, 250 A (an X RRIEE N, WIFEERE- R3S A om0 IE R
T =HAENR, HHA=R*R, EMire A Chollesky 70, HfE R BN H LR
KHIEH, XFMR RN . E MATLAB 7.0 07, 3XF 40 v] LT 2K chol 2B, FHE
R M 4 A EEEFER, MATLAB 7.0 2 HHESRE B

#l 4-27  KHR] Chollesky 73#% .

fi#: TCArS %L MAN NS, JiE Enter 816

== A=(4 -1 -15-1 4.25 2.75;1 2.75 .3.5]

A=
4.0000 -1.0000  -1.0000
-1.0000 4,2500 2.7500
1.6000 2.7500 3.5000
== R=chol{A}
R =
20000  -05000 -0.5000
O 2,0000 1.2500
O Y 1.2950
= R
ans =
2.0000 0 0
-0.5000 2.0000 0

-0.5004 i.2500 1.299G
»> A=[040;30 101 3]

A=
0 4 0
3 0
0 1 3

== R=chol(A)

7?77 Error using =—:> chol

Matrix must be positive definite.
>

5. AT RFE TR (svd)

fF. MATLAB 7.0 W, HFEMF BB M8 T LUB T svd %008,

BN ITEAE R, THioHFLNA 4.

¢ [U,S5,V]=svd(X) 5% E—N5E0 X S80EREAAEMNES . XU
MIEAZFEE Y, HFHAFRX 4 MEERLE LR X =U*S*),

¢+ [U, S, V]=svd(X,0) Sy 2 T4 BRI B AF 088 . X 0 MXN IMREBE, "I M >N
. AERNRERED M0 N ST R E K, JTHS B NXN BHERE.

9 4-28  SREPERIAT A
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. LWL AU ar, 4% Enter EHHIA.

= X=[123456789|

X =
1 2 3
4 5 6
7 8 9
>> [U,S,V]=svd(X)
u= -
02148  0.8872 04082
05206 02496  -0.8165
08263 -0.3879  0.4082
S =
16.8481 0 0
0 1.0684 0
0 (0000
V =
04797 07767  -0.4082
05724 00757  0.8165
-0.6651  0.6253  -0.4082
>>X=[123:456789;10 11 12]
X =
!
4
7
10 12
== [U,8,V]=svd(X,
U =
01409 0.8247  0.5456
-0.3439 04263 0.6919
05470 0.0278 02531
0.7501  -03706  0.3994
8=
25.4624 0 0
0 12907 0
0 ¢ 0.0000
V =
-0,5045  -0.7608  -0.4082
05745 -0.0571  0.8165
-0.6445  0.6465  -0.4082

S
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4.2.5 SEFERG—EE4ETRAMIE o £Y

1. sERERYEHE

7E MATLAB 7.0 1, 1¥H reshape el Bk AT 50 BEULT T S 4154, HAFRAEIMT.,

¢ reshape( X, M, N) 25 E X PG oEmEE M x N BIFERE, N5
X BTCEARARE M < N U, 4 n— MR,

¢ reshape( X ,M,N,p,.) &SR0 hsEHE X EI’JJE%QHFEH’] MxNxPx.... 24

SR, WRMXNXPx.... 5 X WUGERAR—REN, KRR,

¢ reshape(X,[M,N,p,..]) 2L reshape(X, M,N, p,...) A I B

] 4-29 A& H reshape PREFEITHE I B4R

fE: TS E O mAL T4, 33 Enter 824 A .

> A=rand(4,2)
A=
0.6154 0.1763
0.7919 0.4057
0.9218 0.9355
0.7382 0.9169
== reshape(A,2,4)
ans =
0.6154 0.9218 0.1763 (L9355
(L7919 0.7382 0.44057 ¢.9169
> reshape(A,[2 2 2])
ans{:,:, lj =
0.6154 0.9218
0.7919 {0.7382
ans(;,.2) =
0.1763 (0.9355

0.4057 0.916Y
=

2. JERERYTR (]

MR R R ET R, b MBI EERE OLEMEE N TR . &
A 10190, flipud. fliplr. 1 flipdim eAFCRELIR. LA T,
¢ ror90(A) o SIREIHEE A HE a8 M EEE 90 BTSSRI .
¢ ro190(A,K) fin 2 R |l 55 8% A $2380 mF &R 5 ) BE B 90% K JEET{L}FI{J%EFEE
(K =21,42,.....).
¢ filpud(X) o SRR X T,



. 62 | MATLAB 7.0 JERE#

o filplr(X) S0 X JEHER.

s filpdim(X,DIM) G4 ¥5EM X /)2 DIM 48
fl4-30 AR BT

7. TEanP®@ O mAW Ty %, HK Enter B4RIA.

>> X=[1 4;2 53 6]

X~ .
| 4
2 5
3 6
== rotQ0{ X }
Ang =
4 5 6
I 2 3
== rot90(X,-1)
ans =
3 2 i
6 3 4
> flipud(X)
ans =
3 6
2 3
1 4
== fliplt{X)
ans —
4 1
3 2
6 3
== flipdim{X,2}
ans =
4 1
2
3
e

426 FFHRIEMRIERL

A PR E RIS, AT SRR R, K S RN E R
WEREATIT T M, Wk 4-2 P



WA HETHENEE * 63
T 4-2 JEEREERE AR
o BB 3T B2 ) TH BE
(1 A AT
Zeros AR O FE
eye B LA AR
ones HiRR A ) HIBE
teil Al triu ARY R = AR
diag H RO R
galiery ot Ay N M P el
' hadamard L %, Hadamavg Hifs
hankel “EAK Hankel R4
hilb 4: Rk Hilbert #z15:
invhilb 18 5z Hilbert ¥l
magic TEIE R
pascal L1 n #ft Pascal JERS
rand ARRHE M, 0—1 - (T R ER P
randn R MO i B ER MU E
rosser S AR A R A T ) 1
toeplitz 4 1% Foeplitz %%
vander IR IERNEE
wilkinson ‘X% Wilkinson FER¥
compan A pl I F Bl A

T, SR AR R ECREAT VRS P T UME R 1 8 At BR300 V2

1. EFERFFNS 1 SRS R

THEFFEHRETCRE A FMEME, (£ MATLAB 7.0 3559, &4 zeros REURA:
TR, EHE ST

¢+ A=zeros(M,N) P, AL EREE, M AN 5500 EREVRITR.

¢ WERTFTECHEMRSB, ELKRYS BEHERMRANER, TUFEHAGA
A = zeros(size(B)) .

¢ SRR TR, BATLEBEFR S 4 = zeros(N), HE MATLAB 7.0 ¥
AN N YT, WA | SRR RS BN R, R RAFH ones ¥
He ok FR o

B 4-31 FRERER.

B ERSEOYPEAW Fdrd, HI% Enter 864

>> A=zeros(4,5)
A =



.« 64 o MATLAB 7.0 EAah#12

0 0 { Q 0
c 0 ¢ o 0
o 0o 0 0 0
©c 0o 0 0 0
>>B={1234523456,9876587654]
- .
| . 3 4 3
b, 3 4 3 6
0 R 7 a 5.
8 7 6 5 4
»> A=zeros(size(B))
A -~
0 0 0 0 0
0 0 0 0 ¢
o 0 0 0 0
0 0 0 0 0
> A=zeros{5)
A=
0 0 0 0 0
0 0 ] 0 0
0 g 0 (0 0
0 0 ¢ 0 0
0 i) 0 0 0
== C=ones(5,6)
C =
] 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 ] 1
1 1 1 1 1 1
1 1 1 1 1 1
>= (C=ones(3)
{::
] 1 1
1 ! !
1 1 1
S
2. FWHRAERERMER

X AAMETER R A L TCE AT S, bt AFRER. £ MATLAB 7.0 41,
diag BRECRE AN BRI L] diag R R 00, HAHRERD ¥,
¢ A=diag(V, K)®m2q/, V AEIME, KAMBY REIAHLOTE, K=
TEMRRY AFNAE, KARXRTFENENERV #E0AKUE, KATFE
RV EXMHALEUT,
¢+ 1M A=diag(VYMAT A=diag(V,0).



45 WETE a5

Bl 4-32 X3 AR A B
M EaeE Db mAWT %, I Enter BTHIA.

==v=[19816];
=> diag({v, 1)}
ans =
0 1 0o 0 0 0
{ 0 9 0 0 {
0 0 0 2 0 0
0 0 0 0 1 0
0 0 Lt {} 0 6
0 0 0 0 "0 0
== diag(v,-1)
ans =
0 0 { 0 0 0
! 0 0 0 0 {
0 9 0 0 0 0
0 0 8 0 g 0
0 { 0 I 0 G
0 0 0 D 6 0
== diag(v)
ans =
1 0 0 { 0
0 9 G 0 0
0 0 8 i 0
0 0 0 1 0
0 {} 0 0 6

e

3. BEWSERERIE R

PR R R IEFE R U 2 BN LR A AE S . 7T MATLAB 7.0 B35, {#H rand
FR3CHN randn PR BRI LA R FPBEMLIRRE, M@ A%/, :

¢ rand(N)ap 24N x N BriafiEs, SREmmEEAKR0.0, 1.0,

¢ rand(M, NYmS B Mx NN, SREMNTEBEXRO0.0, 1.0)

28]

¢ randn(N) @ ER NN BrEASE, EREEATEEERATES 4
N(0,1)-

¢ randn(M,N)a5%EM M < N WHREHUHERE, A B0 O 70 S IR TEA 21
N{0,1). |

%1 4-33  FEALHEFE B4 R .
B, TS EUFMmAN TS, 3% Enter 854 .
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> rand(5)

ans =
0.9355 0.3529 (.1987 (0.7468 0.8462
(0.9169 0.8132 06038 0.445) 0.5252
3.4103 £.0099 0.2722 0.0318 0.2026
3.8936 0.138% 0.1988 0.4660 0.6721]
0.0579 0.2028 00153 3.4186 {.8381

== randn{5}

ans =
-.4326 1.1909 01867 04139 0.2944
-1.6636 1,.1892 (. 7258 1.0668 -1.3362
0.1253 -0.0376  -0.5883  0.0593 {(.7143
0.2877 0.3273 2.1832 -(.0956 1.6236
-1.1465  0.1746 01364 -0.8323 -0.6918
e

4. SH{ES{RAERE RIS AL

SRR A B e M A — MR B SO FERE . 7 MATLAB 7.0 38 &1, {#/H vander
P B TR S SO AR

o A=vander(V), Hob#H A, j)=v()"’ .

B 4-34 U TEARRE R
R A E LA TN Y, 3 Enter gEfIA .

= y={13 579

== A=vander{v)

A=
1 1 1 { 1
&l 27 9 3 1
625 125 25 5 H
2401 343 45 7 1
6561 729 g1 9 ]
e

5. MAIERERYE X

BEARSEPER AN ESBANERE, B ME, FALENSE- 1T, & 4
DL ARG L0 2 U 2 ERIRI BY RS, 4 MATLAB 7.0 & 59, K] magic
B A R AR M. HLEAHBANT.
¢ magic{N) &5 ER N x N B AR, E8MNEa 17 850 R & %
MEMNAEMMNE. N>0HN=25.
Bl 4-35 BEAH FERIRR.
B S ENREMAL TS, I Enter EEGIA.
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=> magic{2)
ans =
1 3
4 2
=> magic{3)
ans =
& 1
3 3 7
4 9
= magic(4)

ans =
16 z 3 13
3 11 10 8
9 7 6 12
4 14 15 1
=

6. Hilbert SB[ A Hitbert 48 R Y4 BX

Hilbert X108 & 2FR S5, ©RIE 1T, ) 7 &R 1/(G+H-1). 4 MATLAB
7.0 #, 4EH hilb FRIECRS HE Hilbert 388 . 105 Hilbert 558 /& Hilbert HPEIYMEE, &
MATLAB 7.0 5=, fER] invhilb fAEEA B Hilbert 558 . SR E RN T,

¢ AilB(NY Y& SR N x N B Hilbert 5%

¢ invhilb(N) v &40k N x N [t |2 Hilbert HFY

) 4-36  Hilbert %EFEF1 /X Hilbert & M4 .

i A SEIIRMAN T4, 1% Enter A

>> A=hilb(5)

A =
1.0000 {.5000 0.3333 0.2500 0.2000
(0.5000 (.3333 0.2500 0.2000 0.1667
0.3333 0.2500 0.2000 0.1667 0.1429
0.2500 0.2000 0.1667 0.1429 0.1250
A.2000 0.1667 0.1429 3.1230 RRRE

>> B=invhilb{5)

B =
25 -300 1{50 -1400 636
-300 4800 -18900 26880 -12600
1050 -18%00 79380 -117600 56700
-1400 26880 -117600 179200 -88200
630 -12600 56700 -88200 44100
== C=A*B
1.0000 0 0 0

0 1.000¢ {} { Q
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0 1.0000 -0.0060 }
0 0 1.0000 0
0 0 0 1.0000

>

ETAE T — Lt e AR RE, AT S SR M TR B, R
W, AT ITLLZ 4 X MATLAB 7.0 A IHIRA.

43 B EIeH

RHCFRNRE M, BAMEN TR A RS . £ MATLAB 7.0, SRR ER

N EARE -2, OETRR L ETIEMARMEEMN. SHorE Al 25 IR
BRI, AMAFRE RS, SRS, WFTEERSElS, EMERNE,

ﬂ%ﬁ%a%%ﬂ ORI ER, RRTE ARSI i, (DR RENEESS

SHEMNERCLRE TR, &m?ﬁ%&%%%DW%,$%ﬁﬁﬁﬁﬁm&ELﬁﬁ
RN, RSB RIS

431 FLESHLFHEE

1. FeEF

AT EHEHS M nEEND, Fitk, U re Pl REA TR, 40
FEEHATHNIEH . 4 MATLAB 7.0 &, Sl 1E3 0 ¥040 F R 007 o) ok SoEm B gl 3 1k

) 4-37 HAMFHIZE .

G, R 1X 10 MEE A

> A=randn(1,10)

A= 04326 -1.6656  0.1253 02877 -1.1465 1.1909  1.1892  -0.0376
0.3273 0,1746 '

e

Uil A B9 OCEN, TLEEEAVRTRETE, #i, ZiE A 8% 4 MG
%, A LT FERAE.
>> A@)
ans =

0.2877

o

WHRHAFHE— g —thEE, LM MATLAB 7.0 #i4EM5 2. W¥EiiRH A
WSS 2 B3 6 ocdE, aTLUEMAIn AR
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=> A(2:6)
ars =
16656 01253 0.2877  -1.1465  1.1909
>> A{6:-2:1)
ans =

1.190G 0.2877 -1.6656
-,

AEN, FHE SRR P FESETTE, NEG NN AREENILE, TL
ERYRIES AT RR/E. Vi A 1. 3. 784 50, alLI{EHI N RE,
== A1 37 4]

ans =
-(0.4326 0.1253 1.1892 (.2R77

e

AN, MATLAB 7.0 M348 | end SECRK B RBAMSZEE, W TFHAT.

== Al{d:end)
ans =

02877  -1.1465 1.1909 1.1892  -0.0376 (L3273 0.1746
>

2. BHHFF

W—LESE TR, HEH cRFTEREEMENR,. TLENHP, FER
EXEA T EIETHT, £ MATLAB 7.0 44, {#H] sort SRECEALEITHEY, HiFH®K
BT
¢ sort(X) B EEH X i oc BT BHEE.
¢ X BEHEERAN, sort(X) a5 8 X %50 EETHERES.
¢ GX B—NFHERITEM, Tasort( X))y w48 X PR EE ASCH F3TH
FHEF |

¢ Y =sort(X,DIM, MODE) x5 T T BN EH, DIM AFEHTHYI4,
il MODE thwe THRR AR, E¥Eascend a7 FHEF, TEE descend 4 %
S ZmSEREEY 5 X FARMSEHE MRS,

¢ AX AMERBRAAELN, BEETENE abs( X)) rHFE.

%) 4-38  {UTH] sort AEIETT A HERE.

f#: TEmr2E L PRAW T a4, 4% Bnter BHIIA.

>> X=[375

042]
X:



« 70+ MATLAB 7.0 Z:ill ¥ 2

0 4 2
== sort(X, 1}
ans =
0 4 2
3 7
=2 501{2)
ans =
2
> sort{ X,2)
ans =
f 2
o

432 FEMRFPECEH

i L 5%, MATLAB 7.0 34 E SR R R BT b pu— 5 .7 sk2x, #lin
CET LKLV RGN &

1. HEBRIIEGEGE)

AW INERERZ & R IEMREEEHEE, REERS “+” (“-7 A
CAE RS, BT RUREARER.

# 4-39 THHEEH ¥ =147y =[2,58] IS5 E,

B fEmSHEOHEAIW TG4, 4K Enter B A

> X=(1 4 7;
>>Y=[2 5 8];
> Z=X-Y

s

2. BURMEIK(FRIE)

A HEIE(BRIAYEHAE MATLAB 7.0 HH TS “*” (“/7 &R, MRHA X fi%
Y BEHENES, WEARTRGIEE XY Fon X 1Y w2 W RN i,
mE R, X MY BHMHERMEE, XA AGEN. I THARREEZER, 5
Feik AL

#l4-40 FUAR)FeFARYGEE.



48 WHEHFENE « 71

fig. o SEURBAM TGS, ¥ Enter A .

=3 X=[10 52 96 12 56]
X:

¢ 52 9% 12 56
>>Y=[2263 4 §]
Y:

2 26 3 4 8
= =110 52 96 12 56 42]

7=
10 32 96 12 36 42
= 2= Y
Zt =
20 _ 1352 288 48 448
P> L=X ¥

777 Error using === ¥
Matrix dimensions must agree.
== Z3=X Y
£3=
5 2 32 3 7

== Z4=X\Y
24 =

0.2000 0.5000 (0313 0.3333 0.1429
> Lo=X fZ
77?7 Error using ==> ./
Matrix dimensions must agree.
T

T 4-40 KB ZEP Bl LU B RIS U BB S EBE R, 450 MATLAB
7.0 SRAHE R R BAWBRIEIEEAD LA ERCER, [FRt, i E R E TR <
N I HERREESER—HN.

3. BBk

HATTTZHA MATLAB 7.0 WS “~7 #on. BAMRTZE A 3 AN
. TR TENE,

¢ PR AR JTIZEL MG

a4y HEBAY =[1471RY =12,58] ®F.

B EAEFOHRMA N T a4, HH Enter BREIA,

>> X=(147)
X =
1 4 7
>3 Y=[2 5 8)
Y =



«77 MATLAB 7.0 F:REFFE

1 1624 5764801
¢ | PEAPENEEUERE S, BFEEA T A EERIER R BRI
Bl 4-42 THEHER X =[3,69] 1 3 KF.
. TS B AT %, % Enter B

>> X=[3 6 9]
X:
3 06 9
>> Z=X 13
£ =
27 216 729
e

¢ | M ATRE, BEFRENER.
151 4-43 Hﬁy3ﬁﬁxﬁﬁﬁﬂ5«m%%%ﬁM%ﬂEﬁﬂ
M AMSETVPEIAN T4, 08 Enter @41,

»>=>X=[45678§]

X =
4 5 6 7 8
>> 7=3X
7=
81 243 729 2187 6561
=

433 KAWMXFRIEE

&SRR LUHE, A NBUEETTCUE 6 MR R T#R: DT, MFET(<
= RFE) KTETE= FTEaALLET(~=). EREACERNA/ T, mEg
AT, WERBXRINAR: MREREY 0, MEREXRIXNE. WK ER 4362 E
TR 45 3HANTET 6), Bid LIEAIAUET S, HARXMERK 0, FULER
A

£ MATLAB 7.0 F, AILUEE X RIZzH A EMERRAN L RIEE. HE Ll
B 4-41, EH rem S5 MATLAB 7.0 ISR R EEL, BEFIARNN rem(Xn), X HEEER%,
n ARREL.

Wl 4-44 HHARIZRIZE.

¥ EmSE AW N a4, 3% Enter EH.
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HAH T F IhEE

4w

== M=magic{7}

28

19
27

10
18
26
34
42
43

43

39
47

30
38
46

29

37
45

35

17
25

36
44

16
24
32
40

14
15
23

33
41

13
21

12
20

49 H

31
(rem(M,3})

22

= N=

(rem{M,3y<=1)

=3 N
N

== N=(rem{M,3)—1)

{rem(M,3)>=1)

>N

(}
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=

434 FAMBIEIZEH
HRMEESZED, 43 MEREE. 5&). SQOAE. “&7 M Y)7 B

AT ARG ), BHEIEE AT EEGE R RRE. S ouE. FIEE, SiEE N HEN, R
PEN 1 "EHE AEN, JRE{ 0.
£ MATLAB 7.0 '}, BHBIZFEF T HKERASH0E 0/ #5M.

4.4 R RAERE

Lp s SXNAT K MATLAB 7.0 55945 T - SeREA4d, B8ld D IEEmsE
P, MATLAB 7.0 RARNEHE PG -PTEIENG. FIA, B A=eye(10)8)
EMHEFHCE 4G 100 Moo, HEaAE EROCREN 1, ME RSN 0, e, &
Fi:h A 90 MITEAR N 0. TOXMEFFER 100 METT, HAETIH 10 0 5ELEE 0/, X
MR AR T 2, R MR R IR M b 48 B4 T E N 0 N RE.

M TIXAPE S, MATLAB 7.0 et T — M TN SR ArE 52, BIMERsERE ik, 7
EANHFEE, MATLAB 7.0 A SRR 404 0 o, W ARTHE 0 o E TR, X
BN KD T o LT B F TR, R RE AR s i T A 4.

441 HHEMERYERY

1E MATLAB 7.0 '], A5 AR £ B FR R BRI e BORMEAT, IS8 08 30T speye. spones.
spdiags. sparse. find. full. spalloc, sprand M sprandn %, B-eR$ryEPERHDEE TR
MATLAB 7.0 Bl #BI ARG ER. I8, MATLAB 7.0 3506 B0 M SR B T%4E
FERI R R TR TR LA T 0 A R R B T B B
¢ speye BRH
X A AR, W speve(size(A)) LR A 4 840 |5 g0 047 BB, 1
speye(M, N) WA > RARBER, HA4EXECH M N B8/ 3, speye( M)
R M T R R D B
Bl 4-45 ST RELREFEN R R
W e IVVEAM Fid, FFIE Enter B,
> A=eye(1{()
A=
] { () 0 0 0 {} 0 0 0



WAE B EIhRE =75

== R R e B - =

== - R = =
Lo B o T . N = R — I - = ]
o R e B e B e R - = - ==
o L o [ o B s N o - = o o
(e - R e R = T - I =
oo o = O 9O O o
L . = T -~ R - s B = S o |
Lo B == - - s B - R - R
= NS - S e Y e SO e S S s IR e

0 0
>3 speye(size{A))
ans =
(1.1) ]
(2.2} 1
(3.3) ;i
(4,4} |
(5,5} |
(6,6) !
(7,7) 1
(8,8) 1
(9,9 1
(10,10) 1

== speye(7,6)

ans =
(L1}
(2,2)
(3,3)
(4.4)
(5,5)
(6,6)

> speye(3)

ans =
(.1
(2,2)
(3,3)
(4.4)
(5,5}

[ T T Y S p N —

>

¢ sprand PREL

EPREU T R B HUR B FE (LT E R 0-1 4341

R = sprand(S) A SRR S S RIMMHIEMRE R, BERERTEME 03 )
LN

R = sprand(M, N, DY £ —1 M x N RSB R . EHEETEMA R
PR MxNxD, F3EDKET 0 3 1 208 BARER A,



.G MATLAB 7.0 F:Riizgig

# 4-46  BEHLFGEEEFE(O-1 FADRL M.
. S EFOSRHBANT dr%, 3% Enter B4HA .

>>v=[3562196556]:

== S=diag(v)
5= T
3 0 0 0 { 0 0 0 {0 0
0 5 { 0 0 0 0 Q) 0 0
0 0 G K 0 0 0 { 0 0
0 0 0 2 0 0 0 0 0 0
0 0 b 0 1 0 { Q 0 0
0 0 0 0 0 9 0 0 0 G
0 G Q) 0 0 0 6 0 0 O
0 0 0 0 0 0 0 3 O {
{4 Q 0 0 0 0 0 3 q
0 0 0 0 0 0 { { 6
> R=gprand(S}
R=
(1,1} 0.4418
(2,2) {03533
(3,3) 0.1536
(4.,4) 0.6756
(5,5) {1L.6392
(6.6} 0.7275
(7,7) 0.4784
(8,8} 0.5548
{9.9) 0.1210
(10,10} (1.4508
=>> R=sprand(10,10,0.08)
R =
(3,1) 0.1708
(3.2) 0.9943
{10,2) 0.3432
(3,3} 0.439%
(9.3 0.3400
(9,7} 0.3142
(9.9) 0.3651
S-S

4.4.2 WIEEMSHIEMELHEERIR

7L MATLAB 7.0 %, JRKCHR MBS0 RE A R A AL 38 10 PR 84 sparse full F1 find
H3IANREL, NEAEIX 3 MR EERYER 5.



F4EFE PHEHITFEIGE 77 .

¢ sparse PO 5L

S = sparse( X)) ¥ i M e 8 fift X B AWMBIER S .

S = sparseli, j,s,m, n,nzm) L5 mx n rivt B ERES , HE s BITE T MELM
E i nt R E j R AR E b nzm AR AR TR 2

S = sparse(i, j,s,m,n) L mx n ¥BHAEES , MESs QTR E [ B
AEFR & j FXTAAE ARV E F, H nzmax = length(s).

S =sparse(i, j,s) FBmx n KIMEFHES ., [Es QonEAMTELLEE 7§ BN
Mg 7R E SRR B L, H m =max(i), »=max(j).

S = sparse(m, n) & sparse([1,[1,[1,m, 7,0) BT {LIE.

) 4-47 ] sparse PRECH B RER W ATRRI AR,

AR EASE P EAN T WY, FHE Enter BRI

=>i=[627741235],
=>=[13272832];
>>3=[83771702);
== X=diag(s,-2}

¥ =
0 0 0 O { 0 0 0 0 Q)
0 0 0 ¢ 0 0 0 0 o 0
8 { it { 0 0 0 0 {0 0
0 3 {} O Q 0 0 0 {0 0
{ O 7 {0 ] 0 0 0 O 0
0 { {4 7 { 0 0 { {3 0]
0 G O {} 1 0 0 0 { 0
0 O [ ¢ Q 7 0 0 {0 0
0 {} { { 0 0 0 0 {0 0
O O 0 0 Q 0 0 2 () 0
>> S=sparse(X)
g=
(3,1 8
{(4,2) 3
(5,3) 7
(6,4) 7
(7,3) 1
(8.6) 7
{10,8) 2
=> S1=sparse{i,j,s,10,10,7)
??? Error using == sparse
Index exceeds matrix dimensions.
>> $1=sparse(i,],s,10,10,8) %318 nzmax MBI, MUALBEARER 7

§1 =
(6,1) 3
(4.2) 1
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(5,2)
(7.2)
(2,3)
(7,7)
{1,8} 7
>> §1=sparse(ij,s,10,9) % lit4F nzmax =+ length(s).
51 =
6.1
(4.2)
(3,2)
(7,2)
(2,3)
(7.7
(1,8)
== S 1=sparse(i,|,s) % 4k m = max(i} » n=max{j)
Sl =
©,1)
(4.2)
(3,.2)
(7.2)
(2,3}
(7.7}
{1.8)

g

B ™ I B L B = =1 W =] kD

Y I L PR N e

¢ fult B

TE MATLAB 7.0 %, W] LA full ef BOER LR FE A1k o i 1

S = full( X)) ¥R X MRS . Wi X A RSN, R85 AHIT
o] 4F .

{5} 4-48  full FRECAER .

fif: FEd SR U PRMIA W T mS, H4E Enter BEH A

> 8(6,1)=8; SRR A By L
s(d.2F1;
55,3 y=06{;
(6,257,
8(2,3723;
s{1,7F23;
s(3,8)=37;
== full{s) % FULL i ¥ e B

ans =

23 0 0 { Q
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{} 0 0 0 0 { Q0 37
& | 0 0 0 & 0
0 0 60 0 G 0 0
8 57 0 0 0 { Q0
s
+ find PR

1= find(X)REOSEM X MAFEZTENNE. #m, = find(X >100) &FH X o
N+ 100 BOC R E.

[, J]= find( X)) R[PIEEF: X HIEE cB AR (ORI R EEBE. iXHH
VR B TSR

U, V]= find( X)YBRTEME ] 7 CLAME RPN a &, XA &S 80 e
FHIEFILERE.

B
find(X)# find(X ~=0) 4 ZARMMG 4], RRAEELEB— MO EER
AFERRENSE.

5 4-49 find FREAINH.
#R: LS E P AT T arS, I Enter BRARIA .
== 8(10,50)=82;

== 8(32,14)=82;
== 8(251,396)=25;

>> [=find(S) MAIK S PIEZAFENM T
I =
3295
12309
99396
>> [1J] = find(S) AR S AR o EFHTFHE
I= %1 AITRIE
32
10
251
]= %) HPEIE
i4
50
396
>>[1L3,V] = find(S) NWHEKS PITFAEMITFAELURFFLEA
I= %1 HITHIE
32
10
251

] = %) AFEY{E
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14
50
396
V= UV hIFEFwHKE
82
82
25
o

4.4.3 FHELEERER)IR(E

X R MEdE i TR 4E, B nnz. nonzeros. nzmax. sponse. spalloc, isspase. spyfun
T spy SRACRES, FEALH LA REHTRANB, A TOKIEE, %)
oAb BRI E i

¢ nnz iK%

7£ MATLAB 7.0 ', nnz R T RETTHAIEL.

nz = pnz(S) R S PIEZTER .

D =mnz(S)/ prod(size(S)) X r-Mpi R S PIFFLEREE.

1 4-50 nnz REFIR .

% S INRANTHS, JE Enter 8014

=>v=[627741335]
=> S=diag(v,-1)

&=
{ 0 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0 &
{ 2 0 0. 0 0 { 0 0
0 0 7 0 0 { 0 0 0
0 0 0 7 0 Q0 0 0 O
0 Q 0 0 4 0 0 0 0
0 0 0 0 0 1 0 0 0
0 0 0 0 0 0 3 0 0
0 0 0 0 0 D 0 5 0

== NZ=nnz(5)

NZ =
&

=> D=nnz{8)/prod(size{S))

D=

0.0988
S

¢ sponse PR
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£ MATLAB 7.0 ., BB sponse A B EM O P FEF mER LY 1.

R = sponse{S) £ — M E5HBRERN S &AM RIMAALE R, AREERS JiHE
FERENME LJHITE | B,

{1 4-51 sponse FREIR .

W EMASEOHRRANT &S, % Eater BHHIA.

== S=sprandsym(10,0.05}
S =
{9,3) -1.6656
(10,5) -0.4326
(8,7) 0.1253
(7,8) 0.1253
(3,9 -1.6656
(5,10) -0.4326
=2 R=spones(5)
R=
(9,3) 1
(14,5) 1
(8,7} 1
{7,8) 1
(3.9 1
‘ (5,10) 1
>

- ¢ spalloc FR%Y
‘ = MATLAB 7.0 ', ¥ spalloc B34 BisE bE /B0 55 1A].
S = spalloc(m, n,nzm) L R— D F ENEHAHFN mx n HEERE, HEHLFIFHX
‘ LE2X (AR I nzm HIHEZELE.
Flmi2F iRy .

s = spalloc(n,n,5*n); %R ¥ SPALLOC Rl B s b 4 B0 5

forj=1:n %ARE j 5 n IR
s()=(%H 5 MESF T ERRA B,
end

9 4-52 spalloc BR R RIHE A .
B A SEHOREESAW TS, 5 Enter 28514

‘ »>n=3;

> v=gprand(3,1,0.33)

(2,1 0.0579

>> g = spalloc(n,n, 1 *n);

‘ -

forj=l:n
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s(:4f) = (v}
end

g =

2,1) 0.0579
g =

(2,1) 0.0579

(2,2) 0.0579
g =

(2,1) 0.0579

(2,2) 0.0579

{2,3) 0.0579

e e

¢ issparse PR¥L

F MATLAB 7.0 ', R%Y issparse J1) R A0 50 [ 12 75 A IR AR R
issparse(S)IRFEMEN | HHERE S — DR, RRE N 0 M i5EM: S 74
f9] 4-53  issparse FRIETHH

B FAr S BTV IMAI T @S, % Enter BERIA.

>>y=[62788124];

> S=diag(v,2} Yo F R S
S =
0 H 6 0 0 0 0 0 0 0
0 0 ( 2 0 0 { 0 0 0
0 0 { 0 7 0 { 0 0 0
0 0 { 0 0 8 {} 0 0 0
0 G {0 0 0 0 8 0 0 0
0 0 {} {0 0 0 { | 0 0
0 0 { 0 0 0 O 0 2 0
0 0 0 1 0 0 0 0 0 4
0 0 ) 0 0 0 {} 0 0 0
0 0 0 0 0 0 { () 0 0
>> R=sparse(S) S IR I R
R - .
(1,3) 6
(Z2,4) 2
(3,5) 7
(4,6) 3
(5,7) 8
(6,8) i
(7,9) 2
(8,10) 4

=> N=issparse(S)



Fa4E  HETHEDE

83

N =
0

- »> Y=issparse(R)

Y =
I

pecse )

el ¥ S A ARG
S 0] K0 R A FRdh

4

S 2 &

L. 4 A=[123], B=[3,1,4], C=[9-14].

(1) 3§ AF B )T,
(2) 3k B fC B X,

3) kA4, BRICHKEEFL,

2..1’1&&:{

SKEE %) jn] 4,

(1)
(2)
)
(4)
(3)
(6)
(7)
(8)
)

3%

a+b;
a*d
a*d;
a*c;
a.*c,
a\b .
al\b;
a’h;

2 —1
~2-2

],b

|

2-3
0-4

:], C:E:l, d = eye(2) .

3. K 4 B BE PR BRI SR LRSS 1E ' .
4. T A K S BEAE, X 4 370 ek,

(1) =k 4 R,

(2) K A PRFTHIA
(3) K A &I
(4) KEEM: A PIFE;
(5) KHEBE A4 (R
5.X 25 4 WrBEALEERE, 2B X BT IR R
(1) K X B tu 5%

(2) X B 1EAZ R
(3) 3K X BUSFIEAE 4 H%
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(4) K X H) chol 73

(5) >k X & AT H-

6. WA R—AX3 HERE, R4 R B reshape FF 4 TA—1 3 X4 BjEERM.

7. B S BriofEEEEE R, WA R BTN B #1190 EhEk. ETEREA
h#E.

8. FIFF 4-2 U MRFR R ER, £ MATLAB IR{IEH S sk .

9. BAaRAER— 1X10 WEEHLEAL 4, REBREHNE S Mo EMD 8 A mERE, #
e TEAT Y EERE .

0. 25178 4.9 SRS S RlIEAT FH AR R FEHEET .

1. e se M S B AR R b, SnbE%s eve(10) Y5 speye( 1004 B ARG 5 Jm] 2 &b

12. KF 10 By BEHLAE REFE e A TRIGIUER B

13. % 10 Brifamic 1F A BE AL MR E40 0 i b



FEOF BITIUAMGEH

LA E T LN 1 LA MATLAB 7.0 B EGE IO, EER M a 4%,
KRB HEPIFP R TR AR R, AT A, XM EERE R AR ARITH P
BAREZHEXNOEAERATE RS —D 8 R, X, FOAMERNEEE g4
HPIE RN B AT AN AT ), RO SRR BE L &,

51 45N M

ROTEEH A MATLAB 7.0 38 5 P LEBHFIR AT - TP EaEL5H, BRIt ER SO ohER .
#iim, RIBEE ARG ENTE, MR NI TEAEFR, AEFP, & 8
TeEle — 8 [ REARSSERIIEET . AN Y B R c R R s BT E 4.

51.1 HTTEARE X

1. EESE A e

HELH D S H A ERMEREHAN—14 B2 TF. BEEFHEFEERF
PR, AP S R TR,
5.1 ER/FRETHTE.
fi: fEdSEOY AN TH4, H¥L Enter BT
>> A={1,'Wind Gone',1(0+200%1,[90, 83, 55; 67, 70, 102; 57, 18, 100; -200, 89, 78]}

A =
()1  'Wind Gone'  [1.0000e+002 +2.0000e+002i]  {4x3 double]

2. (EH cell B4R T #4R

A MATLAB 7.0 0, oTLAR cell RS st mdial, HAAMNBBAIT.

¢ cell(NMYER—TnxnrBiESHE A,

¢ celllM,N)BE cell([M,N)) Lr ~>mxnbri & T RIBIOHA,

¢ celllM,N,P,.)a8# cell([M,N,P,..]) Flimxnx p... Bl &2 @ oo 5.,
¢ cell(size((A)) s A MEARR R E T IER,

5 5-2 M cell BB LE.

iR @B OVBMAW TGS, HiZ Enter 88454 .

== A=cell(2,2)
A=
[I []
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¥ fl
== Af1,1Y=1 2,2 2]
A=
[2x2 double] [

(1 []
>> A{1,2}=[MATLAB 7.0

A =
[2x2 double] "MATLAB 7.0
[} I
== A{2,1}=['Tsinghua and Peking']
A =
[2x2 double] 'MATLAB 7.0/
"I'singhua and Peking' 1]
= A2, 21=[1+5%i,12-4%]]
A =
[2x2 double] "MATLAB 7.0
“Tsinghua and Peking' [1x2 doublc]
o

EARBI, A cell R X T — M VCEAL, MM, MTRANEATRTR
S D, BRI TR R AR I SR TR. T, KRR
S B A LRI, AR, SEA—AME, TR AR b S,

512 BITHERRIE

1. BT P AR R R

BBl B I AT, YA IR R B G N M A HEATIRIN. L IR B
AR — B8R

(1) elldisp eA %

7£ MATLAB 7.0 4, celidisp iR&AT LSRR EMNE, BAEMAEA F.

¢ celldisp(C) B oW EE C AT

¢ celldisp(C," ' name YR I BRI ENAFNZI A name , 1A &l

BHERIEER ans -
) 5-3  celidisp PREHIMEH .
. 7Ean S W D EIAIN T 4, EFL Enter 828314

==celldisp{ A, Huang'}
Huang{1,1} =

1 2

2 Z
Huang{2,1} =
Tsinghua and Peking



R T G £ 87 -

Huang{1,2} =

MATLAB 7.0
Huang{2,2} =
10000 + 5.0000i 12,0000 - 4.0000i

>>

(2) cellplot (£
. MATLAB 7.0 4}, cellplot ¥ {E AR ANEE R E Yoo gEEA, B
R FE R W F

¢ H =cellplot(C) A4~ &, XA REEEATL 7R, A,

¢ H =cellploi(C,'legend") iZ[a] —/NafE, XA ST &0, ZRG)M,
i1 BB FE legend .

i1 5-4  cellplot &5 &) {d H .

fif: (Ear-E IR SAL Fird, J59% Enter AL

== ou=cellplot(A)

ou =
1520016
153.0011
154.0011
155.0011
156.0011
157.0011

5], MATLAB 7.0 Bt PR 11, A a5 o s 0 s B 4 M T A e 10 B
G 5-1 7%, B Al LW SR B &3040 A& i B 5 5L

Eile Edit Fiew Imawri Iealn Duikiop Tindes Halp

DEES& hAQND ¢ 0B v

- - |
. -
4
£ E
-
- & 1
- - - ™1
o~ Pyt
Lo o L v
" .
1

4l 5-1  cellplot ¢ 8 Bic i) 32 (014 JE
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(3) RECPITECEARI N A

AT ARBCR I -, FI P TTRUEREHE T, N BAIEIRES . W
YRR, WEANMES SHHAHE S EERETRE, g THRRFE AL RBIZL R
JUHI, FEEH TSHbRTHE.

5.5 LML wIR B L PR OCEEH RN A

. EaSHOPmAN P, JHi% Enter A

-

== All}
ans =

t 2

2 2
== A2}
ans -
Tsinghva and I'eking
>> A{3)
ans =
MATLAT 7.0
== A4
ans =

1.OD00 + 5.0000i  12.0000 - 4,000

>

2. RITHAR TS

¢ MERER st B R B T

HU I BT I AR A B 2 e A 28 ] Rt 1% T AT O CRUH m  dE Ab TR . SRR S b3k
U, BITHAHNAENNRNE T ARNER S EMSHEEARNT . nFAALS YRR
AR S T HIGH, MATLAB 7.0 ¥7 8 20 i M A#TH e, i B ESSHsE %
EORGAAL 1387 - A ) LA BT 61 2 O 402 B

FHPRESATLUG 2 MO ES R - F REAE, SR e hES
FoR Al 5 KB E RIERE —HE,

ARG RBI BT UER A, rT D e FEER DU SRR — T R o Ea .

{5 B 2= 2504 6 LUMBR — A~ B T 30A I BT ER 48 5.

i 5-6 BILHAHERNT BS9.

. - SBEIYEAN TS, 33 Enter BHI)..

== A={[1 253 4],'love’;100+1,|96, 85, 35; 67, 70, 102; 57, 18, 100, -200, 89, 78]}
A=
[2x2 double] "love'
[ 1.0000e+002 +1.0000e+0001i] [4x3 double]
== DB={[1 2 ;2 2, MATLAB 7.¢';'Tsinghua and Peking',[1+5%*,12-4*i]}
B=
[2x2 double] "MATLAB 7.4
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'Tsinghua and Peking' [1x2 double]
»> (= A,B]
C=
[2x2 double] "love' [2x2 double] 'MATLAB

7.0
[1.0000e+002 +1.0000e+000i]  [4x3 double]  ‘Tsinghua and Peking  [1x2 double]

=

DL B FRF BT S R A E R — P B KIS BREFGAE O
AN FEFF, 1% Enter (B4

== D=C(1,:)
D =
[2x2 double] love’ [2x2 double] 'MATLAB 7.0

e

R BOR SRS TR, e BT C B TR KA B — A3
BT EH D, SREETE MATLAB 7.0 ' AU T EEE, 3 Enter BT,

>> C(2,)=(
C =
[2x2 double] love' [2x2 double] MATLAB 7.00

e

LB PR B A SR R 3 7o 50 C IS 2 47
¢ reshape oA ol AL BT HE I 45 4
FA%Y reshape XTEICEUH A AESXHEERIER M AZE R, EWRH TS E
TUEAH MG, BABE R RS N 2B .
O reshape(X, M, N) s ¥ R oA X WA CE SR - MxN BFH
BUTHER, MEOLHAE X ML EAR M x N 1, iR EBl— 45,
O reshape( X M N, P,..) s & R Bl B B o & A X B F A KW
MxNxPx. . SEEUHHE, MBEMxNxPx..5X YnEBA—H,
A (A4 1%
¢ reshape( X ,[M,N,P,. )% 5 reshape(X ,M,N,P,...) &4 BPECRME.
#5-7 1] reshape ef ¥l & E80 ) B TCEUAH BO AR
i LS HUFRAN T a4, HI% Enter BN

== a=reshape(A,1,4)
q=
[2x2 double| {1.0000e+002 +1.0000e+000i] love’ [4x3 double]
== b=reshape(B.4,1)
h=
[2x2 double)
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'"Tsinghua and Peking’
'MATI.AB 7.0'
| 1x2 double]
o

£ MATLARB 7.0 4, P FOCHRIE LEAE X R F AT iscell. celifun i num2cell ZEpR#K.
EEF TR AT MATLAB 7.0 RS Bh B Gt sl R AN S BERid: b 7 1f.

5.2 iR E

CEHIRIAS B 5)— il LU R R RO &5 SIS BB, MATLAB 7.0 %5
VIt 00, C 5 5 0 A PR B S TR GV BT BT <7 5, I Ap FOR A
LR p R BEE. FHEZRAK C BN, BF Ap Vi, TR Asp. TS
WM A7 MLENE— U EHE BN LT,

1. SHETEMNTE N

] AR PR A IR R AR B, R R R A LR E R, T R
struct 1R ¥,

¢ IR GE

RIVEBHAGER, A SRR R T % R 0 Rl 52 X% TT R I R, JiE
“ 7 PREE IR L R 6L R T

Bl5-8 HEBGANLHTAER,

FripnE R HE S DA N B

> student.test=[99 56 96 87 67 69 87 76 92|;

>> student.name="Huang Liang";

=2 student. weight==67,

> student.height=1.6%;

== student. num=034093;

== sludent.add="School of civil engneering. ['singhua university™,
== student.tel="1 38104983 13";

A student, BIRJLLZEAy &8 D1 %! student B 79 % .

== student
student =
iest: [99 536 96 87 67 69 87 76 92]
name: 'Huang Liang’
welght: 67
height: 1.6800
nuim: 340485
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+ Q] .

add: ‘School of civil engneering. Tsinghva university'
tel: 13810498313 "

=

R & a] U AR 7B TS A LU IS 45 M A S R (B S S A BAm)

== student(2).test=[99 65 88 78 76 98 75 96 59];

% RFEIE BN Z I HY student % student(1)

>> gtudent{2).name="Wei Huoan';

== student(2).weight=50;

> student{2).height=1_58;

== gtudent(2).num=034999; _

== student(2).add="School of Psychology.Chongging university";
== student(2).tel='02361701456";

L, FA student, ¥ HABLZEHMHIK AT EATA BTN,

=0

student
student =
Ix2 struct array with fields:
test
name
welght
height
num
add
lel

ﬁfuﬁ}ﬁ‘?i#ﬁ’%’lﬁ o 2536 student B B4R 4.

== siudent{1}
ans =
test: [99 56 96 87 67 69 87 76 92]
name: 'Huang Liang'
weight: 67
height: 1.6800
num: 34093
add: [ 1x46 char]
tel: "1381049831 3
> student(2).
ans =
test: [99 65 88 78 76 98 75 96 59]
name: "Wei Huan'
weight: 50
height: 1.5800
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num: 34999
add: "School of Psychology .Chongging university'
tel: '02361701456'

=

¢ {6/ struct FRECA A MR At

7 MATLAB 7.0 ', struct e 3T IF~ 4 - HRBE R, BERMEH T
struct _array = struct(’ field' V1," field2',V2,.}, B, fleld hERREEL, VI
FHXMIN RN ERINE.

# 5-9  fFEH struct BB R HTVAE,

B A6 LIS RS, 3% Enter 8REA1A .

== struet_array=struct{'countrys’,{ {'China','American'} },'strengths’,[ 10000 9000))
struct_array =
countrys: {"China’ 'Amcrican’}
strengths: {10000 9000)
oo

HPETLL - TEA LA BRI, WA .

== g = struct(‘type’, {'big|,little"},'color','red','x',{3 4})
g =
1x2 struct array with fields:

type

color

X

2. RIS HR(E

¢ EEHAET R DRI R

USR] P AR — AR PR AR b R AN BT R R, T LU R — b R
Ao Blgn, A1 AL student RN gender M age XFHTRCSR, i 5-10 Fi .

Bl 5-10 FLEMSET BRI T 4,

M EGSBETPEAL N4, 1% Enter BLARIA.

== student{ ! }.gender="Maile"; %17 student i N6 gender Rl age iX 2 TR
== student( ] L.age=25;
= student(2).gender="Female',
=2 student(2).age=21;
> student %o B Y student FIEERY
student =
Ix2 struct array with ficlds:
test
naime

weight
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height
num
add
tel
gender
age

=

HIC AR FTRAR ), 1E student R EEEIN gendér 0 age iIXPINIC R .

> student( 1) Yo student( D] B AN

ans =

test: [99 36 96 87 67 69 87 76 92]

name: 'Huang Liang'

weight: 67

height: 1.6800

num: 34093

add: [1x46 char]

tel: '13810498313"

gender: 'Male'

- age: 25 _

=2 student(2) Y%¥H student(2)i ELIK N 75
ans =

test: [99 65 88 78 76 98 75 96 59]

name: "Wei Huan'

weight: 50

height: 1.5800

num: 34999

add: "School of Psychology.Chongqing university'

tei: '02361701456'

gender: 'Female'

age: 21
S

¢ FEEMRELEPHGRATE

£ MATLAB 7.0 4, BJLAeHI & # rmfifld AESHAT Bh B E RS E, REMEA
R A RAIT,

(1} S=rmfifld(S, field") \mxn M HAETE S PHEBEECHRATER
field . {BZHRFARE S BHHEHRER;

(2) S =rmfifld(S, fields) 2 fields X T HRET RN A THEEN, & KWK 2
M RAE .

B 5-11 LA EPRIBENEE.

. AW UFRAN TS, H4¥% Enter BHIA.
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== student=rmficld{student,'age")
student =

12 struct array with lelds:

test
name
weight
height
rum
add
tel
gender
=2 student{2)
ans =
Lest: |99 65 B8 78 76 98 75 96 59]
name: 'Wei Hoan'
weight: 50
height: 15800
num: 34949
add: 'School of Psychology.Chongqing university'
tel: '02361701456'
gender: 'Female'
==

¢ TEHEERRTRRRR

fE MATLAB 7.0 '|'. R BRI ik o 8. g ag bR fdi B, AT
BT AR R R R AR B AR G ATEU BT AR A B X R
=, W RABFIHE MATLAB 7.0 WA 58 R et il A .

B 5-12 Al AR REE.

B e S EIDEAL Fifr 4, IF3% Enter B,

== student( ] ).test Yo M B RL 5 R P I AL D
ans =
99 56 96 B7 67 69 87 76 92
== student( | ).test{ 3}
ans =
67
=2 student( | J.add
ans =
School of civil engneering. Tsinghua universily
== student(2).add
ans —
School of Psychology Chongging university
=> S=sum(student( | ).tes1) %R HAEFTIRH: KA T
g -
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729
== A=mean{student( | ).test)
A =
&1

e

TEEENE, FHPARERR A GRREEPR B ETRATE. #T, &AL
student.name #f £ FEET K. WRH P W EWANTEEN ST, WLAUEAHEHREHR
for(MATLAB 7.0 & % [4 f#1TH e CAJE B Tl db T3 40 N 4).

== for j=1:length(student)
dispi{student(j).name);
end
Huang Liang
Wei Huan
== test_list=[];
== for i=1:length{student)
test list—[test list student(}).test]
end
test list =
99 56 96 87 67 69 87 76 92
test_list =
{_olumns 1 through 10 .
99 56 9% &7 67 69 &7 76 92 99
Columns 11 through 18
65 88 78 76 98 75 96 59
== mean(test_list)

ans =

81.2778

¢ getefield 0 setfield /5 E A Hj

7E MATLAB 7.0 i&& !, getefield A setfield wfEl B &M QA R RE, BER
AR

getefield RFELE SFHBIEE TR AZE LI, ®EXF = getfield(S,' fleld') iR
laliE e KR ERFIAZS, HRENF =S field %0y, B S0 1 X1 Brf)gm k3
&, W EmATiTiRR student(1)A0 student(2)F 4 | X 1 BRI RAZER, i student W] 1
X2 M EHREEE, Rk F=getfield(S,{i, ) field {k}) W& # +
F =58(, j).field(k) .

setfield PR EEG N RNTREIEAFT IME. RIAK S = setfield (S, field' , VY B EE
field ME B AV S5xES. field =V 4, E4 S 88005 1 X1 a3 E,
FiL S = getfield(S,{i, j} field' ,{k}, VY WENT SE, ). field(K)=V .

{51 5-13  getefield A1 setfietd & ¥ HIEF .
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MATLAB 7.0 Eill#2

. AR LIHMAW T Y, % Enter BN,

LB R, FZAERNERARE, | AEHARE, 1 AUSETE.
2. B AR, 2 WTRIERRATR AR NS, B ASTHMMMm, Bl

Sl LMERT FEERRERRT, a=10, 5_1»

(B BT S RA TS 10 2 EEHAE. )
3. QA MR, FITREAERRIT G, IR, . [,

=> NAMES=fieldnames{student}
YIS B E student AT AR T E L
NAMES =

'test’

'"name’

'weight'

‘height'

1 I

num
'add’
"tel
=> GETF=getheld{student(1),"add")
GETF =
School of civil engneering. Tsinghua university
=> SETF=setfic!d(student(2),'weight',80)
SETF =
test: [99 65 88 78 76 98 75 96 59]
name: "Wei Huan'
weight: 80
height: 1.5800
nuimn:; 34996
add: "School of Psychology Chongging university’
tel: '023617(11 456’

== YFIELD=isfield(student(1),"test’) Yo R0 5 H 45 ) £ 5 51 a1k

YFIELD =

1
=> YSTRU=isstruct(student(2)) Yo HHT 427 A g I A A5 I
YSTRU =

]
s

53 2 &

1

—50

. ¢=[10,~1,6] -



BT BTHANESY « 97

NEBAEEE . EEREY 3 (TR . SRAAESE. R0 R R
—AFERB S TR, WA, TR, TRELE R
KRN,
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FHRME R MATLAB 18 5 W E A4 MATLAB &5 0L T 38 AR 721 7
IR INBE, R4 MATLAB 7.0 ' VBEMET L1753 5 T (Symbolic Math
Toolbox), 17 SEHEMTHEET hog K.

6.1 VUEFHH

7F MATLAB 7.0 PP A7 8 -80S ASCH BRI A, i AFERRREATTE
e MATLAB 7.0 g E B A, RdHBESSOBHE R T EA S s ERR],
i 6-1 FAFHAGAE .
B TEMSE VAW T2, Ji 4 Enter S 1A .
> str="This 1$ a string! It can be used easily!’

sir =

This is a string! It can be used easily!

== whos
Name Size Bytes  C(lass
Sir 1 x40 80 chararra

(rand total is 40 elements using 80 bytes

e

BEh FREANBES S REAMDEEN RS RAR, FIMERTUERNAY
b EL SREMar S Iy mAL FiIRa, J1E Enter 8.

== u="Taiwan 1s part of china,’
u=
Taiwan is part of china,
=2 v="and Jang core said;"There must be a war between the straii!™
¥ = .
and Jiang core said:'There must be a war between the strait!’
=2 ow=|u,v]
W=
Taiwan is part of china,and Jiang core said:'"There must be a war between the strait!’

=

WEs R, FRS A ST, EETUA AL E R, ik, BREHRL
FATAITEAAEEICE, SReETEa TR MR FMEQ), H % Ener B
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== t=["China win 32 gold metals in the Olympic Games'
'and Chinese TAibei Team win 2 gold metals '
"That doesn”t mean any thing ]
t=

China win 32 gold metals in the Olympic Games

and Chinese TAibei Team win 2 gold metals

That doesn't mean any thing

P

M HSEEA R T EE AR 2R, MATLAB 7.0 K5 S . SkeEmard
WA AW FER], FHH Enter A

== t=['China win 32 geld metais in the Olympic Games'
'and Chinese TAibei Team win 2 pold metals '
"That doesn™t mean any thing 'l
#¢7 Error using =2 vertcat

All rows mn the bracketed expression must have the same

number of columns.

WRA PSR ICEA -3 STLMEA] char 3,  HARIFSLATLLS BT 6-5.

6.2 FHRFRRIE

6.21 FABLERIER

1. FIAR R ET R {Tixm

WA A5 B R B LA, BTH MATLAB 7.0 57 AT R T IMECAH R 1F 1 Hal 4T3
o] RS o EIE I Can B TR I R — P iR B B A I0E.

#l6-2 LR EDM s P TR,

ff: HEER str PHIR 6 M LE

B IHMAN T oS, Hi% Enter B

> SIr{6)
ans =
i

IR A ste(5):

>> str(3)

ans =
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e

W LRSS R Al LR, & MATLAB 7.0 P E—MER .. 7Ll — iz i &
P2 NER, HEEGSENPHALTER, % Enter 8HAIA.

>> s=str(10:16)
g=
string
> w=str(16:-1:1 )
W
gnirts %1% R B 1E] string I R MBS,

2. {#H disp BT TFFE

¥ disp AU AR B R ERLT R 2.

#l6-3 A disp REERTHRIENE, HSEBERNES B REELE.
ff: EmSHOPWAN TS, 371% Enter 5514,

=2 disp(str)
This is a string! It can be used easily!
> disp(s)

string

ey

PEETE ST ORI T IES), 3 3% Enter B

== 5fr

str =

This is a string! H can be used easily!
e )

S ]
string
>

M ERRFERTUER, 4 disp @B ERFR R, H5E7 “sr=" F “s=" iX
PFTER], DA BB B SCR R o . ‘

6.2.2 FHEHEATH

1. FEFER) ASCII T4R1E

TR ARG SHRRA R R R, AFR S BNEA ER R B — T
TIPSR FRAE S MFY, KEA T SHMmEEE X MMRE—. EX
ASCII FATHER- A2, ST ERRIREY, FOEMEESTE 78 2 LF
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1o #R10, XPFIF R IRAFRIFHEIESE MR {L MATLAB 7.0 fIA SRS M. e
TR RMAE T R MATLAB 7.0 fUB AR, (DIXFRILRATE2H.

AT TR TR RET ASCU kL, RFXTFRAPMIT S FARZH. SREgHT
B EBREARNTEEREEHMN A E. 7F MATLAB 7.0 B, {HH R abs R THE .

Bl 6-4 Xt 6-1 P HIFERT RIFATR AN HIEE .

. ERSHEOHRAL N4, 34X Enter 8114 .

== a=gbs{str)

q =
Columns 1 through 14
84 104 105 115 32 185 115 32 97 32115 1l 114 105
Columns 15 through 28

10 103 33 iz 73 116 32 99 97 110 32 98 101 32
‘Columns 29 through 40
117 115 11 100 32 101 a7 115 145 108 121 33

2. 1€/ char B¥LHITTIA TR

MATLAB 7.0 HY EARTRR A 13 A iR 80 setste 4 ASCII i3 0 #908, AliRE ],
setstr PRELIIRFT LS, {BR7ELUS WA A1 % R £ 7T A8 <50 . MATLAB 7.0 Faj i j it
7 char FRECIIKINEDIINEE. MM/ char BRELOTE R F7vk. %) setstr i 2Ry 15 B 75 1k
MBENLE R LITTE MATLAB 7.0 #0485 Bh 5 40 a6 12 23 3 A 516 Somk
¢ S=char(X) or S EIEE(ASCI REMET 127 DSEDBEA X S 42505
.

¢ ACEPYRBERCRUAR, S=char(C)G4HC PN MATHBRLFE
FRIBCH B AT . FA cellstr Bf LLHEAT AR ¥

¢ S=char(T1,T2,T3,.) 5 ERA A ER ST A4 TT1. T2HT3 . &1
P RO LA AR

B 6-5 A5 A char sE0E ASCI BB A F R,

B SO SE IDFREAU T 644, 3L Enter 84/ .

>>  t=['China win 32 gold metals in the Olympic Games'
‘and Chinese TAibei Team win 2 gold metals

'That doesn"t mean any thing |

{ =

China win 32 gold metals in the Olympic Games

and Chinese TAibei Team win 2 gold metals

That doesn't mean any thing

=>> g=gabs(t)

5=

Columns 1 through 14
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67 104 105 110 97 32 119 105 110 32 51 50 32 103
97 110 100 32 67 104 105 110 101 115 1D 32 84 65
84 104 97 116 32 100 11t 101 115 110 3% 116 32 109
Columns 15 through 28
111 108 100 32109 101 116 97 108 115 32105 110 32
105 98 101 105 32 8 101 97 109 32 119 105 110 32
101 97 11D 32 97 110 121 32 11¢ 104 105 110 103 32
Columns 29 through 42
116 104 101 32 79 108 121 109 112 105 99 32 71 97
50 32 103 111 108 100 32109 101 116 97 108 115 32
32 32 32 32 32 32 32 32 32 32 32 32 32 32
Columns 43 through 45
109 101 115
32 32 32
32 32 32
== b=char(s)
b= |
China win 32 gold metals in the Olympic Games
and Chinese TAibei Team win 2 gold metals
That doesn't mean any thing
>> s=char("China win 32 gold metals in the Olympic Games','and Chinese TAibei Team win 2 gold
metais’,"That doesn"t mean any thing')
5=
China win 32 gold metals in the Otympic Games
and Chinese TAibei Team win 2 gold metals

That doesn't mean any thing

BT MATLAB 7.0 {5 &RH CHESTFRK, HILERENBRES CES RN
PRACERMIA, & RF5FBBRENE 61 Frn.

Z6-1 BRFHBEIRE

&M% A WA i & W% &8 A
strcat B TR R strveat HE H #4210
stremp FLRE T &8 strnemp L3 AT B n ST
findstr FESLMBRI T R B PR E LT E strjust UE8 F e
strmatch AR AT REVLAC YA FT 1B strren i R e
strtok B THETHLT bianks A AR T 1T R
deblank BB~ F5 5B N R 2R ischar AR R
iscetlstr - 1F B R B TR 4 isletter T
isspace e | strings strings 3R
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3. FRBE/RIT
7£ MATLAB 7.0 H eval I¥CRIFTFEM R, T B —ME R EHEREH eval
A ARME R A%
il 6-6 F eval e ¥ E R 3 B 5 W) magic 305,
forn=3:3%

eval(['M' num2str{n} ' = magic(n)])

end
S E PR EFF, 34 Enter BEA, HFIEF SR 0T,

= forn=73:5

eval({'M' num2str(n) ' = magic(n)']}

© end
M3 =
8 1 6
5 7
s 9 3
M4 =
16 2 3 13
5 1 10 8
7 6 12
4 14 15 1
MS =
7 24 1 & 15
B 5 7 14 16
4 6 13 20 »
10 12 1 20 3
1 18 25 2 9
Tl

6.2.3 FHEHIZE

FAHPNEETERIFNMZTSREMNS, B PfYEg kb8, 2545
FIIRE, AR ER, ENE SHUNE RS SEARERT, FTEEa9L
FrEARMIA4H.

1. I FHEREGHEYE

£ MATLAB 7.0 #5 5 H, MEPT VA £ a0 r<ERtirbg —BE F
F1 3 PG .

¢ BN ENRRFHBRYBIFZETRERE,

¢ LB BRI,
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o SUEFE/BRRILTERS, AlrRE RN AR AFEM.

MATLAB 7.0 & &'D, BRI U KRR - A N ET R RETHE.

¢ stremp BR¥G: BB TRAIPRGHE, SAST, REKIRENE 1. S,
RIH{E 0

¢ strnemp BRE: ELEBADRAFR RN ERT 2SS, WS, Ragil
AL 1, AFAERT, REHE 0.

B 6-7 FBETIRETHRE.

f7. oS & OIEEAL N, FIR Enter BELIA.

> words | ='situate’;
=2 words2="sjtup';
== N=stremp({words |, words2)
N =
0
== Y=strnemp{words |, words2,3}
Y =
1
=> N=strnecmp({words|,words2,4)
™=
1
== N=strnemp(words | words2,5)
M =

P

A AT FRA wordsl RUTFTE words? BN E 2R, Rt E R stremp L
RAAFRBREEHEN, BRI 0 BREZKHA TR 4 M TN, BIA]
stnemp PR LB RS MBANFFF R BIET 4 N FERORTTHEER, RFIEN 1, mEEE s 4~ F
FFRETAENR, RIsMLEA 0.

- 2> famous1={'GREAT WALL",SUMMER PALACE"ITU ZHAL GOWU'};

>> famousZ={"GREAT WALL"TAI MOUNTAIN'YZHANG JIA JIE'},;

== N=stremp( famous 1, famous2)

N =

1

0

0
== N=strncmp(famous|,famous2,1)
N=

1

0

0

=> N=strnempi{tamousl,famous2,3)
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T

FH.EATEI, 4 stremp SAELAN strnemp FRECH T8 cEUAR, RES 5B EETH
PRIy LEER

2. BiSFA AT LR T

MTARAMAARNSELSR, R LRE MATLAB S S8EEEN, S8R
WAATHR.. BEHEF SHENWNE 6-2 Fir.

#62 IEHFSHEX

HSER 75 R X HXEE
== EHT __eg
= FFT ne
= T It
> NT ot
<= AT B+ le
>= AT ERET ge

4 6-8 MITFHRBEHEEBRTFR.
fE: LS R OPRAN T a2, 9% Enter B

>>Fi="CARESS
>> P2='"CHARLATAN';

=> F1==F2
ang =

1 0 1 0 ! 1 0 0 (i
-

i 6-8 ATEN, HizWH S KR EN KA R THEN, HHENENRA VRS
BAATELES, Ia B TR N A ASCII I3 5 LbE, JEHFT MEF R LT
el EMER 1, RZA 0.

3. FHEFFEFMSE

£ MATLAB 7.0 BE T, FZRHRDHFHEET W L3 RT EHFH. BREZE A%
RPIFFT o FHP T LRI B S 27 8 P I SR AT 4 2K,

+ isspace(S) 2 HRFRT S BE T AT

¢ isletter(S) @S MEIFIF S RE A TRE.
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# 6-9 FHRHRPERFRIS K.
B AMAENMERAL TGS, 3% Enter 85I

=> realstring="www03@mails.tsinghua.edu.cn www03@sohu.com’
tealstring = '
wwwl3@mails.isinghua.edu.cn wwwi3({@sohu.com
>> A=isspace(realsiring)
A= .
Columns [ through [}
0 0 0 & 0 0 0 () 0 0 O
Columns 12 through 22
0 0 { { 0 0 0 Q 0 0 O
Columns 23 through 33
0 & ( 0 0 1 0 0 0 G Q0
Columns 34 through 42
L 0 0 0 0 0 Q 0 0
>> B=isletter{realstring)

B =
Columns 1 through 11
] ] ] 0 0 0 ) ] 1 1 ]
Columns 12 through 22
0 ! i 1 1 ! 1 i 1 0 1
Columns 23 through 33
[ i 0 1 ! 0 | ] i 0 0
Colurmns 34 through 42
0 1 t {1 0 I ! 1
s

A T4 B I R, isspace (S)EEEEIR M 1, o FEEFTFRE, isletter(S)
FREIRP 1 T T HAR G E5F, HEHSIRM 0.

4, EHSHR

BT EFR BRI —IEE NS, MATLAB 7.0 5= 4 T findstr. strfind
Fl strrep SFoR O EIH B RS BB 1E.

¢ findstr K 3% |

K = findstr(S1, S2) HEAMBHAMET B HNZRAR TR, YOHRD
K& — A ARRF TR A R . STRIS2 B B LR, BIREE S1iLE §2 ]
PLa gt 33T &,

#1 6-10  findstr FAEPIFH .

W S I TPRIAM T4, 3444 Enter 801N,

>>  5="How much wood would a woodchuck chuck?';

> al= findstr(s,'a'})
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al =
21
=> g2= findstr(s,'a"}
3_2 =
21
== a3=findstr(s,'a")
al} =
21
=2 ad=findstr(s,"wood'}
a4 =
10 23
== a5= findstr{s," Wood")
3-5 =

1]
== ab=findstr{s,' '}

ab =
4 9 14 20 22 32
o
¢ strfind FR%Y

K = strfind(text, pattern) BB IR BRI T T PP RBER TS, S8H#
I RN E AR R, BESIMS2HAMEB AT LI, RitEs
7R text P RFFTR pattern . 4 pattern KIKE K T rext WH&E0 “[)” .

Bl 6-11 strfind HREAFIEH .

fR: EMSHLTRWMAMNTAS, K Enter 8884

== g = 'How much wood would a weodehuck chuck?';
=>> b= strfind(s,'a’}
bl =

21

> b2=strfind('a',s)
b2 =

]
> b3=strfind(s,'wood')
b3 =

10 23

>> bd=strfind(s,'Wood")
b4 =

[]
>> b= strfind(s,’ N
b=

e
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¢ sirrep K3

S = strrep(S1, 82, S3) RS EHm R SUIH S2 FH#E#k Err R S3, ARl
BRERH TSR

LS. S2FSIHMAE RPN TER, sirrep(S1,852,53) BE—N581. S27 53
MRS PR TR, ERIEST. S2# S3HRISH%.

Bl 6-12  strrep BRELTI{HE ]

% EaSEUFHAM TS, HIL Enter BHHIA.

= g1="This is a beautiful women!'
sl =

This is a beautiful women!
> strrep{s ], 'women','girl')
ans =

This is a beautiful girl!

>> strrep(s],beautiful’,'ugly")
ans =

This i3 a ugly women!

=2 gtrrep(sl,”,'women')

ans =

This is a beautiful women!
ES

5. FIESHENER

£ MATLAB 7.0 it 59, 7 LMEAH num2str, int2str. str2num F1 str2double 2 55 Frsk
4T A2 A T B, oAb, T LA hex2num 1 hex2dec 25 FSCHE | 3
dils S SIR EHEE T 2B, Wk 6.3 B

7 6-3 RILMFHBEEIREN

& & o OB E B

hex2dec ¥ 16 BRI TEFNEAEN 103 | dec2hex 10 B HIERFE A 16
GHIE 2 BT

bin2dec B 2 3 H TR A 1045 | dec2bin 110 PEH|$E R 2 i

- R i
base2dec LB AR A 10 RIEE 1 hex2num 15 Vo SRR 00
| L R

upper A F R A KT lower SIZFIT R NG

fprintf R AR L ARTFEFRE | sprintf RIS Al 8y sy
BorE E 75

sscanf Rt SBR[ char ASCII iS4 pl A7 BB

nurn2str AL T B int2str WA B
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TERE S LR B R AT B

+ num2str ¥

num2str R AB FERFHEBRTRF. T =num2str(X) GJLLEEE X #8005
FRT, KB THREN 40 T =num2str(X, N)EEE X B —METRT .,
HAp TR N WANEG T = num2str( X, format) 358 format AN FHE,

{5l 6-13 num2str 5 EE

W EarSERNWRAN T 74, 3 Enter BHHIA.

>> X= num2str{randn{6,4))

X =
-1.1485 -0.18671 1.0668 0.71432 -1.441 1.2902
1.1909 0.72579 {.059281 1.6236 (0.57115 (.6686
1.1892 -0.58832  -0.095648 -0.69178 -0.39089 1.1908
-0.037633 2.1832 -0.83235 (.B58 0.69 -1.2025
0.32729 -0.1364 0.2944] 1.254 0.81562 -L01979
0.17464 0.11393 -1.3362 -1.5937 0.71191 -0.15672
> > num2str(pi, 1 Q)
ans =
3.141592654
>> num2str(pi,30) %% B R 255 H AT e 28 30 {7
ans =
3.141592653589793 1 You| A1k 2 BIH N BOC D EOTUS 16 47
>

¢ int2str B &L

int2str FREH B EEB TGRS =int 250r(X) S5/ X o RaE >
EEHHER— M EIFEEES

# 6-14  int2str & 3 AIAENT] .

> X= int2str{randn{6.6}}

X =

2 01 00 1
0 -1 2010
121 010
1 0 -1 01 0
41 01 0 -
I -1-2 1 2 2
“_:-}.

¢ str2num PR3

strznum RECH T 7R SRS RCR M. X = int 2str(S) B — N FE R RUER:
S BN — R

B 6-15  fifH str2num B EOE PR RIS BRI A B0 .
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fi#: EmSEOYE AN TS, FE14 Enter SR A

>>8=[12 347

§= | %S KRG

12

34

= X=str2num(s)

X = %X M BRI
1 2
3 4

=g

FIPRHEE S P L FERGN ASCI ¥y PRI E T . 4§ gL aEis. b
WS UL B U 4+ 8 -7, AT Bl R IR AU F e B B AT

MARETTHES FEEATE LR AITER, sir2num(S) KBiRE—FH,
i [X,O0K] = str2num(S) %R0 OK = 0.

T2y B R, str2num ] eval REBHBAGER], ALY ERESH 7 RETG™
B FRROS, LT H str2double B8 Bk G il BRI NI 4 .

] B SRR PE AR B A, #1030 8 strZnum( 14210 str2num('] + 21" @44
3 x = 1421, A ste2num(1 +21) HSEEU 2 =1 21, HFEH su2double B ]
DL G35 ehim) ) e A

5 6-16  AEJH] str2num B ECHE 7R BIE R 40 4 BURSE PR AR LRE R

fif: TEa2 & UPRMANTH%S, H4% Enter 8451A .

>=§=[se¢" ;341
.
5 €
34
= X=str2num(5)
x =
(]

== [ X,OK]=str2num(S)
3 ==
[]
OK =
]
> str2num('1+2i") % TURUITIRF U LLE L, SR ERSR S RE R AN 2w
#ns =

1.0000 + 2.0000i
== sr2num(’l + 21°)
ans =

| .0000 + 2.0000i

== gtr2oum('l +21')
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ang =
1.0000 0+ 200001

=

¢ sir2double PAZEL

str2double £ $iUA T4 54 82 44 0 SURS I (B0 . str2double(S) % R T4 577 &2
RSN T M, FRMEES Y WTRLMA ASCH BHHMFFER. §— 1T
FZAUBRYECE. PEORUREFAN “+” 3 -7, e UEREERANTHRER
RIFHF .

MRLFFRIEFES S EATE LRERTE, sr2num(S) B[ NaN .

X = str2double(C) HEFTUE 7R C HRITEFR UG ERVESEME X, X
REY C —#E,

1 6-17 str2double K& MFH.

i FEmSEDPEAN Fard, i Enter BRI

== str2double('123.45e7")
ans = '
1.2345¢+009
= str2double(’ 123 + 4519
ans =
1.2300e+002 +4.5000e+0011
== str2double('3.14159%
ans =
3.1416
=z str2double{’2.71 - 3.14")
ans =
-3.1400 + 2.7000i
=> str2double({'2.71' '3.1415"} )
ans =
2,7100 3.1415
=> str2double('1,200.34")
ans =
1.2003e+(H)3
e

6. #WA S5FFF R AT

7E MATLAB 7.0 &% - H M AT LU mae2ste PRECIHF A A5 % . mat2str 1] 1
B — A _HERIAE AR SRR TR S . STR = mar2str(MAT) 498 Z 505 MAT %
A=A STR . XK eval(STRYHFIRIGILE 15 FrkREMIVIMAEE G, Y MAT hg
AR HEBNLEN, S MATHBEESRA “” .

# 6-18 mat2str FRE I,

ff: EHSBORMAN T a4, H 1% Enter @A .
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== MAT=magic(6}
MAT =
35 1 & 26 19 24
3 32 7 21 23 25
31 9 2 22 27 20
8 28 33 17 10 15
30 3 34 12 14 ()
4 36 29 13 18 11
»> STR=matZstr{MAT)
STR =

[3516261924;33272123253192222720;82833171015;30534121416;43629 13 18 11]
ey '

63 2] i

L il — Ry, ERFSESHPRANTHENSS, FEREXIENEPEA
FEE R B AR

2. BB 61 T RBIIRET, (B E BT

3. EmEI—NET, FERZFE R ES A
ETH ¥ .

4, MATLAB 7.0 ##41t 7 upper PR ECH lower g%, PTLVSIIRFE AR -NS MM, 3547
Hll— R caps, AT WTLLE RN BIEANE — D PR KT;, HE i A T,

Fy

T, ARGERRRNG
G, FERETTT R RS R
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MATLAB 7.0 S5 8L T -Le4bs £ il T FRREL M TTEMER e TRy oK
B IR, S [Lel IR 5 x 2 BUNHHT WS . M ie s

7.1 2 EIE

£ MATLAB 70 s, WTHFEMAP=gx"+ax" +a,x"" +--+a,_x+a,, &
EUREEP =[a,,a,,a, a,_,a,| KFmw, XRE, B0 W SR HHR A B & .

1T MATLAB 7.0 &, nJLAfEM 3 fUriAGl @2, MERMAREN &L B1LEL
s A VAR iR Gk, TEXTENG B FLA4.

711 HIEGAZR#HOSHEDINN

FI-F-¢F MATLAB 7.0 th £ TR0 2 L B RO A7 A0 Rk, ELEE%I A 7 8, MATLAB
7.0 WL PR B St ) BT BB SIMA S TR R E . iz mEE] LLET S, talll
ZHFE,

) 7-y AERE HERAEAESIN 3 +5x" +x° +12.

e BAABRRENE, FERSNSMENETL 0 U7, BRMHH poly2sym #
MR ERHRA T, M disp REARES “y=" .

==>P=|3501012]
P =
3 3 { 1 0 12
== y=polyZsym(F)
y =
FrRASHI*R AR TH] 2
>> disp(y)
I*XASESR X2 2
pt

712 4$FAEZIMFMAGK

MATLAB 7.0 $24t [ poly RE, FH =] ULAREEFEFSEE 2 mA G # L I0A. /4%
FiEA R B IR, Hyymp RS 1. HAEMFRT.
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¢ 542 4 NXN EER, ply(Aydr 2K 4 iS4 L
det(lambda x eye(size( A)) — A) .

o TV RNE, % poly(A) ALY MIRM SRR,

# 7-2 ¥ poly e Bk R PEEFALATA R S TR

R W IPEAL TR, % Enter BHEIA.

>>A=[3141;5926;5358,9793]
A=

N R =
L B TS S R
. T A

3
5
5
9
> p=poly(A)
b=

1.0000  -20.0000 -16.0000 480.0000  98.0000

>> disp(poly2sym{p))
X"4-20%x"3-16%x"2+480*x+1724034232352773/1 7592 | 860444 1 6
eyl

7.1.3 BFMEARSLHEZ N

MR CARABHARM, B2, /41 poly Ri¥, TTLURESKS M 4 SRV [ 2 B 20
WA A %S FHIHFE.

B 7-3  ARABMEA T M 22 K R HEXT N Y S5 TR R

B RS DR FAEFE, 394 Enter SEHIA

=> roots=[-4 -2+21 -2-2i 5]

roots =

-4.0000 -2.0000 +2.0600i -2.0000 - 2.0000i  5.0000
»> p=poly(roots)
p=

1 3 -16 88 -160

>> disp(poly2sym(p))
X 4H3* " 3-16% X" 2-88*x-1 60
>

72 ZWANNEH

WEMANER TEARRLMAMNE. WABERRRZE. FESTTITET 4.
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7.21 ZIEEIK{E

MATLAB 7.0 f24t 7 A RBORX £l K . 1 polyval 7Y polyvalm. Bi#LL
YA A B, iy DOERE A R, TR SRR i T8,

¢ Y=pohwadl(P, A WS HHUMEBP ARHMLHAES X M.
Y=Ph)x X"+ PDxX"" + +P(NIxX+P(N+]1) , MBX BIEFSERE,
A2 iz SRR W BB — N o BT I

¢ Y = polyval(P, X,[], MU) @448 xhat = (X - MUY MUQ2) k{88 X .
Hop MU 1 polyfit BREUE B REBENLEE R

¢ Y =polyvalm(P,X) &%t EHU P ARBML O AFEX HE. X BECHA
Br: Y=PMXxX"+POx X+ +P(NIx X +P(N+1)x1.

i 7-4 1§ I potyval I polyvalm Bf %k % T0 2 HEL.

f#: SRR E X AN RBRKMEN.

> p=[1.0000 -20.0000 -16.0000 4800000  98.0000]
p=
1 20 -16 4RO 9%

= x=4
x =

4
=> polyval(p,x) %t Al polyval e K x 40K & A 4
ans =

738

e

AT HEBRAANRBEHIN, KBEHC DR, 4R E A Rk, A
A DAOBEAE A 140 AT KA X 51

> X=magic{3)
X =

3 5
4 9
== polyval(p,X)
ans =
-3230 543 -622
G35 223 -1785
738 -4897 350
== polyvalm{p,X)
ans = .
4199 -4489 4489
-4489 4199 -4489
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-4489 -4489 -4199

peges

7.2.2 KZGFEYR

REMARR, MEIAAAFRE, TRERGSFRICRMHE. MATLAB 7.0 K8
XA, IR H AL B AIRE L. 7F MATLAB 708 S 8, LM — T &
®o™, WA py ERRECLIETFHESR], FAT roots ST LUK Z BB AR . HAF R
4 roots(p).

# 7-5  {FH roots RECREZIMA x* +3x7 +12x~ 7 1R,

B EMSHUFMALTIZF, 1% Enter BIGIA.

==p=[103 12-7]
p=
1 0 3 12 -7

=2 roots(p)
ans =

0.7876 + 2.4351

0.7876 - 2.43511

-2.0872

0.5121
i

723 ZIAMNEE

1. MEHURE

X B ININIEFEGE, MATLAB 7.0 A5 MRS REA LR M H S0
A, SRERBENEER. SFDLHANNTENERREN, TEAENEHANEHS
#h 0, AT ST I B I E AR R A

Pl 7-6  FINAFMERINE. \

. TS HE AL FREF, 4 Enter 8.

>>a=[R228],b=[6161]

a:
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> Y 1=poly2sym(a)
Y=
BEXNIH2FRN2424x+8
=> Y 2=polyZsym(b)
Y2=
HFNIHM2HOY L

> Y 3=polyZsymic)
Y3i=
14*x*3+3%x"2+8*x+9
>

mFmE a b YEHERA, bl ERREFETH TR e EEEDn. ML MENE L
BRI REMEARER, HTEEKNERARTHE o0, FEHECSHNINEN TG
FIRIMT R . SEAGASE OB AIWTIERE, 4 Enter @A .

>>d=[2 4 5]
d=
2 4 5
b |
??? Error using => plus %BE N c M d RS, BreliRgiE R
Matrix dimensions must agree.
>> ¢+[0 [d]]
ans =
14 3 i2 14
=> poly2symians)
ans =
14*x"3+5%x"2+12*x+14
P
2. ik

£ MATLAB 7.0 &%, #H conv MEX BIAMTRIEEHE. HEAKELRN
c=conv(a,b), RFafb AW EZHMAKRKERE, o WARFERNEMA L EE
CIRS

il 7.7 fEH conv sk £ K,

. B SR OFREMAINTER, % Enter 881A.

>>a=[1 23 4],b=[5 6 7 8]
a:
! 2 3 4

b= _

5 B 7 8
>> Y1=poly2sym{a)
Y1 =

XIA2ERA2H IF 4
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>> YZ=polyZsym(b}
Y2=
I*ERTIHEERMZIHTRRAE
>> c=conv{a.b}
¢ =
5 16 34 60 61 52 32
>z Y=polv2symic)
Y =
S¥x 6+ 16%x"5+34*x"4+60*x*3+61¥x"2+52*x+32

ARSI L 2R SRER, AP UERFH conv REGHTIZE.
3. BRiE

EHRETEY, REFTEA -PE2OE5B3 1M 208, £ MATLAB 7.0 55,
{#H] decon PREUK SE LTI THAE .

#7-8 AFHI LA P2 B AR REEE .

fif: £ SEOFHRAWTRESY, HE Enter 8BTHIA-

> d=deconv(c,a)
d =
5 6 7 8

> g=deconv(c,b)
o=

1.Q000 2.0000 3.0000 4.0000
=z x=polyZsymi(d),y=poly2sym{e)
X =
SEXM3H6F N2 T8
y =
XM3+H2¥x 234 +4

e
AL R S B 77 i E.
4. KS#FA 5

£ MATLAB 7.0 W 511+, 3 HIEM polyder FEFT polyint &R R B HG S 85
e BAFHELAH R,

¢ TP AZTHMARRLBURE, polyder(P) 43 iZ M A R FHRER SIS MRS
) &,

¢ polyder(A, B) i30T polder(A* B) .

+ [, D)= polyder(B, A) (52 RAE X B/ ARSI, HQ/DWERER
oA

+ polymt(P,K)eap SR 20K P IR, LK A,
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¢ polyint(P) fr4BE L P R, UK =03RrE.
5179 Sy polyder BR¥UF polyint B ¥R £ TA K- FHMET .
R, TEMAEOREAWTRE, 35 Enter BHIN. '

>>p=[3 1 88],a=[9494],b=[8467]

p=
3 1 8 8
o=
9 4 9 4
b:
g 4 6 7
>> q=polyder(p)
q=

9 2 B
>> pl=polyint(q)
pl =

3 1 8 0
== w=polyder(a,b)
W=

432 340 568 465 196 &7

>> t=polyini(q,1)
t =

3 1 8 i
e

73 X KR

L {BR] 7.1 TR 3 MO AR BT RBX 4 2X° 42X + 6 X7 + X+ X,

2. {EFHFMAIERBEFIEX +9X° +8X° +1=0 AR,

3, K7 FHRENEHATEX =1, X =28 X = £12 4bHM1E.

4. BEAZHIAMNEREL S N a =[5682], b=[1,7,3,2], XXFEBHAIATI
TH#AF.

(1) a+bd

(2) axb

(3) alb

) 3K a BIRHAF b B FH
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G TAESKIBIEIZE, MATLAB 7.0 B 0EXHAEMEHIZH . MATLAB 7.0 124t
T- Mt FESEE AR AT RRL, XA R TR EE A BN E R,
BRIZEN—ANEENMHETEYNETERMEN — ARG S@EES M SUEUBIAR
B, RUGEBATIRF.

VN ETE EZFBHFIERLEA, MATLAB 7.0 SR HESHAEA LR, MAEZE
LER. FFAXRNSEFZEIRM MY, J48RAENER 1, 2R AEREDN 0.

8.1 RXHRBRMEM

MATLAB 7.0 & EHIX ARSI R ILER MR /PRIEE, SRR IEE -
HFI—MFE. ER MG, REFRAYNE P TRHLE, ER 508 XN,
MATLAB 7.0 B S X RBEFEFOEMA F AN EZER, Wk 81 Fir.

F 81 KRREH
XRENH ZIE M AT RITHEE XRIENHF ZIENFTRYTIAE
< bF >= AXT+FT
> AT = ET
<= ADTEHET ~= BET

7 8-1. XABIEMIEZEA.
B MELS B ILA ARG
a5 EH A S AT Ny, % Ener BN .

== A=linspace(i,10,10)
A=
! 2 3 4 5 6 7 8 ¢ 10
== B=linspace{10,1,10)
B=
10 9 8 7 3] 5 4 3 2 1
=> I=A>B %ltl¥e A F B
lj=
-0 0 0 0 0 1 1 1 1 1
>> [j1=A>=6 %L AR 6
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il =

0 0 0 0 0 | I 1 | 1
>>1j2-A—B %L A fI B 2T AHLHTE
lji2=

0 0 0 0 ] 0 0 {3 0 0
b

FiaRREFEYEE TWERKHE AVYHITESZT BRI TE. AFMIFEERNE, “=7
M “==" 7F MATLAB B\ ERAEEARMEN: “= 7 Mk BH &G RRE -8
B, “==" HRUEEANEE, DEIIMHEEER 1, S[E0AHSERRM 0.

8.2 BRI

IPEIREFRIChEEAE T “ 57 BiE R “ob” b M RARE oE i, A
B RRERIEZHR . MATLAB 7.0 iESHEEMIZERIEFRELT 34, 3 8-2 fF k.

® 82 EBIREFTREDEE

BIRIRIE g
& 5
| =
- I

TEAH— R T E RS R T,
# 8-2 ZEREFRHE.
g fEamSHOFEANMT w4, 9% Enter @A .

== A=linspace(1,10,10)

A =
1 2 3 4 5 6 7 2 G 10
>> B=linspace(10,1,10)
R=
10 9 8 7 6 5 4 3 2 I
e
UL EHEEIR A A R A B, TEATIESK WA U BEIESE, 2T

fir 2 & QS RIAI NS, F9R Enter BERA

== L1=A>4&B<7
Ll =

Q0 0 0 0 1 1 [ | ] 1
2> L2=A>5&B>5
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L2=

0 0 0 0 0 0 0 0 0 0
>> 1.3=A>5|B>5
L3=

1 1 1 1 i 1 1 1 1 1
>3 L4=~A>6
L4=

0" 0 0 0 0 0 0 0 0 0
e

8.3 RARLZHES
AEMADTTNET MATLAB EZEM XA SETEBEN, RTXUEH S EERMRRT

S5, MATLAB7O0ESEIREET KEMEMXASFERE, E83 ir.

83 XELBBMEMFEATHEE

X ERNBRAEH € B Th B

xor(s,t) FEGeE, sEETENER 1, s ® o AFREEHARIET(E R 0

any(x) WRAE—PEE x F, FOARBELFER. &E 1 EExHHE--F4 4
FOUE, B[ ]

all(x) WMRT—PEE x T, FALEIESY, BB 1 EE x TWE—SEx
£AEZ, M1 '

T A K R 5 A5 ] 2 48 1 B
51 8-3 xor. any fall 3 M EEHFINH.
i ERAENREAWT S, 3% Enter /A

== 5=[1-0-13 5];
== s=2 104 0],
==t=[1 {-1 30Q);
>=x=[123 4}

>=y=[01-10],
> XO1{s,1)
ans =

¢ 1
>> any(x)
ans =

1

== any(y)
dng =
1
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=>> all(x)

ansg =

== ali{y)
ans =

e

5, MATLAB 7.0 EE SRRt T X BRI A S, MRS A A MRS E, R
[CLZIE, WmFE 84 Fimr.

F 64 AAEBEEIhEE

Al il & & k8 Ih B
isfinite TEARE, REIEM, T, EFIEE
isempty B hwe, BEREE. SR, BhRAE
isglobal BN REEN, RMAM, 0. REE
ishold AWLERPKER CON “I, EREME: FW, EEEE
isicee VLYY IEEE BACZHES, BIOME, B0, BFpE
isinf LR AT AR, EREEME: A0, EMERE
isletter JLRATFER, REEE; T, EBEEE
isnan FLEAANEREN, RNAE: FN, BREE
isreal FTRLHERR, RPAME T, w0EE
isspace _ ARATHTAN, REEICVE:. A, BERE
sstr AN AFENE, GO AN, EFEE
isnember RARANES P HOEN, BRIRE:. TR, RPHERE .
isnumeric LENBEHBBERR, RPIEME; N, RERIY
. isprime TURARER, BREG; B, REE
issparse FAMEARYCEES . BRFEE: FN, &EE
iskeyword ARAXRARERE TR, BMEM; &N, BlIEREY
ishandle IMAREEEAW, BFEAE: TN RMERE
iscel R R M, RPIAE FN, REFEE
isfield AR B A0, BEREE: B, RBEEHE
isobject WREXNS, RVEME, TN, EW{EME
isstruct WA, BRIAME: &0, RFEEE

8.4 NaNs HiZi5hp%

NaNs FIZREE( DK MATLAB 7.0 RS RALPE, S5 5 R H A8k G & 4034
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FE, #3E [EEE 3 5dndE. X NaNs LT 125 4 L 8075 i NaNs,

8.4.1 NaNs BJAbIE

EBHEARLILAE, #f NaNs FLEHEIEHE S HA75 H NaNs. AT 80 se )
WILTE MATLAB 7.0 P /E#E4F NaNs #7814k

) 8-4 % NaNs ok RL0M.

. EwmSH UMM AW TS, 379% Enter B28A .

=>x={10 2 nan inf ]

¥ =
10 2 MNaN Inf
> y=2%x
y =
20 4 NaN Inf
= =yl

7=
22 6 NaN Inf

= w={Z=—nan)
W=

6 o 0 0
> t=(z~=nan)
t=

1 1 1 1
e

RS 1 F058 2 T NaN By A28 HH NaN 25 5 . 24 NaN 5 NaN #i Eba e, (z==nan)
PP 0 ENESR, F(z~ =nan)=A2i 1 BEE. TE, £ NaNs B A4
% . tHF NaNs FHZFPEE, R 84 oK, MATLAB 7.0 8 — W BB HE %Y isnan 7k
NaNs. TS O AN TF4r4, 37 Enter BHHIA .

> g=isnan{z)
g=
0 0 i 0
>=> gl=isnan(y)
gl=
00 1 0
s

XA B A find FRALBEFR ) NaNs By Thrffl. PSAG4SE AV mAN T a4, H3%
Enter S8\ -

>>  i=find(isnan(x))
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=

8.4.2 FTiEMRIALIR

34 NaNs #0% I i1 IEEE #p¥#ERR 42 X, TR MATLAB 7.0 R4, 34+
HEHCHSFE. SHERFERN, Bf11E MATLAB 7.0 X/ P ABHBE.

5 8-5 MATLAB 7.0 % 254 FEy .

. TwSEOPRATHS, JH% Enter 8H55A .

>> g=size{]])
a=

0 0
= b=ones(4,0)
b=

Empty matrix: 4-by-0

>> size(b)
ans =

4 0
>> length(b)
ans =

O

==

FEAPFERF A TR EER . (BRERE D, AR AT K
A 0 R HAER 0 E . B%H R &ER 4G RE, £ MATLAB 7.00 | BV £ 68 30K [E] 2=
. BREGANY TEEE find. $EEGSBTOPEAMTAS, 14K Enter B# A,

== A=magic(d)
A =
16 2 3 13
5 iy 10 &
9 7 6 12
4 14 15 1
== x=find( A=20)
X =
Empty matrix: 0-by-1
P

e RAMRBERFEY, BHERER x DRAEE%ST 20 KE, FelRd BE T,

B[ =P 2RE R, O FHIATEE R, MATLAB 7.0 #2467 1B E M isempty . HE7EH 4T
MR 4, JTH Enter BRERA
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=2 Eisempty(x)
t =

1
g

REMEA 1, f W x BB —A S 5HEE.
£ MATLAB 7.0 B, ZHEFEAETFIAEEZHEMEGSEE), AT A TR B
AR, HEETFGSENPEAN T4, Hi% Enter BHIA.

== y=]

et

B~ SRR y WAL E R T 0

8.5 #huafirrailigk

MRS E S ., MATLAB 7.0 B % SIS H RS0 7 . ETa
FPIZSHS, TR — RN SRR R R IS F T 8 o T RIS i B, AHIRIEE
TR HIEHAT IR M SN ERI. % 8-5 7 T MATLAB 7.0 & % Fhis & 4%
BRI R |

#8-5 ENMHTRHMAS

h & @ Z B &

Ba OUhE )

| C(RCE)  GRERREE) A AR~ R A)

} H o) -{ MR (LD .

} KRR CKORBESRIEY SR GBRREARS)  MAEY) GEMAER

! H(ITE) -(WE)

| (H

| <UNT) <= TFRET) =(KF) =OAFEET —(BT) =047%T
| & (B L)

BIK | (BHE

FEEE T LR,
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5] 8-6 LB FAFEHEFAFSHMLEES].
i ZEepSE OPHEAWT S, % Enter SHEFHIA.

= X=3y=37=2;

== X=ones(3);

=> Y=magic(3),

> Z=reros(3);

= a=x" 2 (Xt Y )tz

q=
227 52 177
192 152 202
127 252 77

e

FamBERRY, ST MG SHREEZEE, iE x2, RERFEHS NS,
RiFRS z M. BEEGSFOPRMAW TS, % Enter BHIA.

==b=Y &Z+x
b =

o

EinfIRERFEY, EAUE Z A xR, 5 Y T YIEE, faiad
& O R AT é7-%, 1% Enter 8274 A .

>2h=Y =7+ X>=Y*x

b=
0 0 0
0 O O
0 it 0
=

PR E, SR Y M x i3k, RinttHE Z X f)inis:, B#TE8EEE.

86 2]

it “==" f “=" M5, ENFHEH2HR?
2. HIW i MATLAB 7.0 IERAEE.

(1) 8<9

(2) 8<=9

(3) 8==9
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(4) 8>0

(5) 8<=8

(6) ‘A<D’

3. a=20, b=-5, ¢=10, d=0, A THRAEHL.

(1) a>b

(2) a>¢

(3) a>b&c>d

(4) a==c¢

(5) a&kb>c

(6) ~~d

4. BHFEa. b. cMdBEXUT.

a=[2]: b{“]; ,::[2—“]: d:[“l]o WA AT AU T
1-4 2-0 -9

(1) ~(a>b)

(2) a>c&b>¢

(3) c<=d

5. Wa. b, cWdIELAF,

a=-2, b=-5, ¢=150, d=0, B FTEAEXMEESEABHBLLET,

(1) a*b"2>a*c

(2)dib>a

(3) (dib)>a

6. Ia. b. cHdWEXWT,

a=-2, b=-5, ¢=0, d=Test', WM TEAHULEE,

(1) isinf{a/b)

(2) isinf(a/c)

(3) a>b&ischar(d)

(4} 1semptv©
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FELLRIH) MATLAB R4S, #HE5aEMIhRELLHEE, ArAaget 8 8 2mes
inEA, i MATLAB 40k ks, 287 KR P ER TR XEKAE. A MATLAB
53 Fi4, MATLAB ZEMFSZE A HMIIGEE TRANES, EXALFHEESH. @
R BEMEMEBHE AR, FEHEFSIHFERMRETEFEEANRE LIERG—. M MATLAB
70 |RETEABRAKNHFSEHUE, STMNRETHASEF T HMS Symbolic Math
Toolbox, STV UBKEMBNHSEETHIEIES, W Maple £ Mathematic %, X#,
AP RERET MATLAB, #] LI EHIEE ., FIEABAMSES 3 AEREH. K
I, MATLAB &5 A MEEES PEREZRWKIES.

. EMATLAB 7.0 3B &+, BERTLMEA S 457 R 00 B 8T8 A4 Sia %, T
113 maple.m 1 map.m ¥~ O Maple #H3E. TH 9 33 2R 35T UNE.

(DMATLAB70 XSGR TWE EHTHSERRRE, A a LUR A EMEHE
HITREZ T SIE5H . MATLAB 7.0 R AR FEE, BIX SR8 0in T L.

¢ FEREANFFSEBRERE

¢ PSS

s e HEE

¢ FFEHGHE

(2) K& MATLAB 7.0 A SI2H a8 R A, EE—TVMABFESHEaeu i
2K, MATLAB 70 iBS1RETH MAPLE ES R FED, Bit maplem # mapm P
A5 R M SCHERSEBL. IXFE, MATLAB 7.0 X FH B B8N RFRAT.

9.1 FSERMARAEN

LER AR T -~ FFHUBIREEN LR, AR EBUEERFSHERTER.
TR B R E AT R sym 0 syms. TEKSHTLLA4R.

911 HETE. FEREARXMNFEFERNER

1. A sym FHEN TS TRINFSRIER

sym RE A LLE B HGSERE, FHALT —MITFENSEBEAERFE, HER
fil ) S A B i L %sx
B 9-1 sym eBEPIAER Fik.
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f#: FERSEOPBAR TS, 4% Enter .

=2 sqri(2)
ans =
1.4142
>> a=sqri(sym(2))
a=
2741/2)
=> double(a}
ans =
1.4142
>> sym(2)/symy(5)
ans =
2/5
== 2/5+1/3
ans =
0.7333
=>> sym{2)sym{5Hsym{1)/sym(3)
ans =
11/15
>

RIES, A sym BB AT LUE XS RIER, KN, EEMELFE, —£FH sym
FEEAPHE - ERENATS SR, R sym BESA AR SEAE X, |
£, EEHE MR, BREERTSE-MMEHRNERER, QA NAHEZ
MEBHEN AT ETR.

5 9-2 {FR sym REE X H SR ER ax’ +bx+c .

B HAKHRANERE N, EaSEOPRAINT 4, 3% Enter BHIA,

=Fa=symia');
>> b =sym(b)
>> ¢ =sym(’c);

>> X = sym(’x’),

=> f=a*x"2 + b*x + ¢
f'=
a*x I+b¥x+e

S
WATLCR B Gk, Wi, A RIAA A5 245k, B sym BEMLIE
X, BETEGSEL PRGN Far4, 9% Enter 265
=== sym(fa*x"2 + b¥*x + ¢')

f=

a*x"2 +b*x+¢
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o p=f"2+4%1-2

g =
(a¥*x"2+b*x+c) 2+ 4%a*x 2+ 4* bt +4%e-2

e

2. ¥ syms EHEXASEBINFSRER

syms FEF)IIRELL sym FREIERE IR, BN U RUREEZ M EEE. M4H,
syms PREL AR MBRIE, FRBAWT.

syms varl var2 vra3------

NEGEE M TR A syms PRERAETT Y.
5 9-3 e syms FREE FRTE R .
i TR X 62 HRIFRIERIER, EEMSE IV PRAT 64, 3% Enter 85

=rsymsabex

== f=sym('a*x"2 + b*x +¢")
f=

a*x"2+b¥*x+e¢

> g=f2+4%f2

g =
{a*x"2+h* ) 2H4¥ a2 +4*b* x+4 % c-2

e

3. FETEMNEK

TRSREAXNETREE - EEFNERERNREEN, MR & & HA
FFHMKNEN. £ MATLAB 7.0iE5 P, £ SHENTESEH sym REERTS
FREELL, HEARRABREEMEERT SR

# 9-4 A6 sym e BB ST

=> %S R4 A

>> %At R] sym o) B R 5 7T RE
== gquation 1=sym('sin(x)+cos{x)}=1")
equationl =

sin{x)+cos(x)=1

=T

912 FFESTE=REKBE

1. findsym EHRFIRFSTR

Ze AT IR AREXPIAMERT STE, B, AT hTSTREEXNES
RIZN g, B f=x", g=sin{laxt+b). B4, A findsym( £)F findsym(g)
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A AR B EANRERH AT S LR, o, ST FEREN s, WA findsym(s,n} 7]
DEHEER s n S x BEFITE.

#9-5 {5 findsym BRBH R TREAATHT ST E.

B EHASEOFREAW 44, % Enter SBHA.

>>syms aalpha bxly

>> findsym(alpha+a-+b)

ans =

a, alpha, b

=> findsym(cos{aipha)*b*x1 + 4%y 2)
ans =

xl,y

>> findsym(y*(4+3*1) + 6*j)

ang =

Y
>

2. TERBRENTSRER

MATLAB 7.0 #24it T digits 0 vpa X MRECRLIIBRENT SZH.

(1) digits FE R ERTHEENRE .

¢ BT digits fr S FE RS E O Eon B E R ERE.

+ digits(D) iAW R BRERRE A D, 9D AP, REE-IMERYK
PR ENTSTE.

¢+ D=digits iy WRTEGSHOHEN LA S CEERE, 9D R 8K,

) 9-6 ¥ digits REIREHMARE. |

. e SEOHM AW T a4, FH44 Enter BRI

== digits
Digits = 32
S

WA, FRdE i SRR T LLAIE S AT RIS E RS 32 fir
XM OPEBAL M-S, I Enter BEIA.

>>digits(100)
e

JRY, S ORAEFARE, B2, RAN MO AR EM 100 47.
MEEF AT IHBMAD T a4, H3 Enter A

>> d=digits
d=
100
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e

AN, BeE, BEECASWRER 100 f.

(2) vpa REUHITAI R EER

¢ R=waS)MERWE RN SREAS EAKBED TH{E. XPDEFR dgits
B ENEENE.

¢ vpa SOV ERASREASERED THE, ZEMNDARELSTTEE ,
NG E ER digits BB E A D EE.

# 9-7 1£/H vpa REHITTIEREEEZEH.

fi€: TEan 2w HPRAMT S, 4% Enter BAFIA.

>> r=vpa(pi)

r=

3.1415926535897932384626433832795

o

>=> g=vpathilb(2))

q=

[ 1., .50000000006000000000000000000000]

[ .50030000000006000000000600000000, .33333333333333333333333333333333]
>

BT, SRR RGIRIBRURREE D 32 47, BT RURKIEENE 32 fr L.
PEETEA ST OPRAD T a4, I Enter BAIA.

== p=vpa{pi,1 000}

p=

3.141392653589793238462643383279502884197169399375105820974944592307816406286208998
62803482534211706798214808651328230664709384460955058223 1725359408 12848 1117450284102 70
1938521 1035596446229489549303819644288109756659334461284756482337867831652712019091456
485669234603486104543266482133936072602491412737245870066063 155881 74881520920062829254
09171536436789259036001133053054882046652138414695194151 1609433057270365759591953092 18
61173819326117931051185480744623799627495673518857527248912279381830119491298336733624
40656643086021394946395224737150702179860943702770539217176293 1767523846748 18467669405
13200056812714526356082778577134275778960917363717872146844090122495343014654958537105
4792279689258923 5420199561 1212902196086403441815981362977477130996051870721 13499990083
72978049951059731732816096318595024459455346908302642522308253344685035261931188171010
00313783R75288658753320838142061717766914730359825349042875546873115956286388235378759
3751957781857780532171226806613001927876611195909216420199

o)

=> g=vpa(hilb(2),6)
q —
| 1., .500000]

1 . 5000040, .333333)
>
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Hei, BPATLAR NS R A48 pi BIRSEEE R 1000 67, TE — Fan S Ha R
EsEN 6 4.

3. HEREESHSRIN BRI

M TERENEEr, {FH sym BEOTLUSHE Yy 4 BT TERE, 49K
HHEEHLI: sym(e) Hsym(1,'r') . TEREEN sym(,' 1) BEHER sym(1, ") Ry
R sym(t,'d") . FHEEHHFLABLH.

1 9-8 {FH sym REHITHERNTESHERITENH,

M. e ® PR NM TS, FHIZ Enter BEFfIA.

== =31
{=
3. 1000
=> sym(t) Y BT
ans =
1/10
= symit,'t') Yo EEETE X
ans =
110
> gym(1,'f) YT s HL T 5
ans = :
'1.999999999999a"2A(-4)
== sym(t,'e") Yo EE o,
ans =
1/10+eps/a0
> symit,'d’) Yol HRBETE R
ans =
-1 00GO0GO00000G000555111512312578
o

fE MATLAB 7.0 'WERAMDRRER 32 {2, Bk, HiamBrdt 2 BE 32 frkERs.
RAFRMCE R R AR, JLEH digits FREALTTIRE. SEEHSHEDOPHAL &
4, 4% Enter BETHIA.

>=digits{ 7)
== symi(t,'d")
ans =
1000000

WESt, AT LT L I o S B PR 0 O 77 AR M. 71 B ) R Bl A 5

AFHEOE, MER] BN HAM 3 F2EE, MATLAB 7.0 B8 A g, ke
{Ear S & P S AN Far4, 3% Enter BEAHIA .
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>>A=hilb{(4)

A =
1.0000 0.5000 0.3333 0.2500
0.5000 0.3333 0.2500 (.2000
0.3333 0.2500 0.2000 0.1667
{3.2500 0.2000 0.1667 0.1429

> A=sym{A)

A=

[ 1,142,143, 1/4]

[ 1/2, 173, 1/4, 1/3]

[ 1/3, 1/4, 1/5, 1/6]

I 1/4, 1/5, 1/6, 1/7]

>> A=sym(A,'d") %IRRT

?77? Error using === $yI.sym

Second argument d not recognized.

»> A=sym{A,'e')

77?7 Error using ==> sym.sym

Second argument ¢ not recognized.

>> A=sym({A,'T)

7?7 Emor using ==> sym.sym

Second argument { not recognized.

g

9.1.3 HSFTER(FSHIBIIRIE

F P AT U R B AR T S5l AENIIEE . SFRER. £MAMENE
b, FER8F LeE,

1. FSRAAMHENZH

FEREAESEEMERA—#F, TR THER,
B 9.9 FrSRAXMPMINEEZER.
. S EOPRALTaS, HHE Enter BHHIA.

>>symsxyab

>> funl=sin{x)+cos(y}
funl =

sin{x)+cos(y)

== funZ=at+b

fun2 =

ath

== funi+fun2

ans =
sin{x)+cos(yatb
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>=fyunl*fun2

ans =
(sin{x)t+cos(y)j*(atb)
e

2. SH M SRIEFRIFLER

£ MATLAB 7.0 BEEFH, #H collect BER & H A ERIENMRAEIE, XHFHARKS

mrF:
¢ collect(S,v) LB SHMES P RIS H, FUv AT STREL.
¢ collect(S) tir-%{£H] findsym REFENEHRATEAB LR BBV,
#9-10 RS EMAFLIF A,
i T AEORRANT eG4, HiL Enter B,

> SYmsS X Y
== collect{x"2*y + y*x - x"2 - 2*x)
ans =
(y-1)* =" 2+{(y-2)*x
=2 f = -l *exp(-2%x)+3/1 6*exp(-2*x);
=2 collect{f) |
ans =
-LA*x*exp(-2*x )3/ 16%exp{-2*x)

ey

3. FEEMABAN TR

£ MATLAB 7.0 if =9, ﬁ%mWaﬁﬁﬁﬁﬂ%%ﬁTmﬁﬁ HAEREAN,
horner(P) tr &R 5 I P TR .

#9-11 F5EIMRMIEE.
ff: eSS HE I AmT a4, HiZ Enter $£51A .

% fEM hornor BASGHTT £ R 4r A2
> gyms X
== funl=2*x"342%x"2-32%x 1 40)
funl =
2¥xM3H2¥ X232 % x+4)
>> horner{fun|}
ans =
40+H(32+H2+2 %30 %% )*x
== funZ=x"3-6*x"2+11%*x-6
fun2 =
x"3-0¥x"2+1 1 *x-6
>> horner(fun2)
ans =
-6H{1 14+{-6+XY*X)*x

e
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4. FESRIAE L

= MATLAB 7.0 £S5, fEH simplify ¥R simple RECEITIRF SR AN FI® L. T
X AT R ikt AT S 4.

(1) simplify BREMFEA,

simplif( SY s 2B S RER S S — AT EREITRL, ZREE S EHF
Z UGz A simplify B A —EARRE R R EA.

] 9-12  f# A simplify REBATR S REAIRI{L.

f: AWmSHAOPRAI T4, 31X Enter BRI

>3 SYMS X

== funl=(1/x+7/%"2+12/x+8)1/3)

funl =

(13/x+1/x"2+8)~(1/3)

>> sfyl=simplify(fun1)

sfyl =

((13*x+7+R*x 2% 2P(1/3)

== sfyZ=simplify(sfy 1)

sfy2 =

{{13*x+7+B¥x"2)/ %" 2)(1/3)

== simplify(sin{x)"2 + cos(x)"2)
ans =

1

P

(2) simple PR HIHHH .

H simple BREH TS FIL AT, %A% EH simplify sREEM R, FREBENSE
FtbE A, HEHBRATT.

¢ simple(S) fr 2 H B RCEEL T VA TS RIANS AT, 8 RH F

EA SR,
¢ [R,how]=simple(S) mr 5 7R [P B R R A Ry EN, ZE AR TTE H R
I E how .

% 9-13  fUi K simple PREE TR S B H R4k
W: CmSERTRANT &%, Ji% Enter B8
> g=2*cos(x)"2-sin(x)"2 ;

FEXFRIRINS i, SR simple(S) frS 0t BT Rk

> simple(s)
simplify:
I*cos(x)"2-1
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radsimp:
2*cos(x)"2-sin(x)"2
combine(trig):
32 cos(2%x)+1/2
factor;
2*cos(x)™2-stn(x)"2
expand:
2*cos(x)"2-sin(x)"2
combine:
32%cos(2*x)+1/2

convert(exp):

2¥(1/2%exp(i*x)+ 1/ 2/exp(i* XY 2+ L/d* (exp(i*x)- L fexp(i*x )2
convett(sincos):
2*cos(x)"2-sin(x)"2
convert(tan}:
2¥(1-tan(1/2*x)"2)"2/(1 +tan(1/2*x)"2)"2-4*tan( 1/2*xy"2/( 1 +tan(1/2*)"2)"2
collect(x):
Z*cos(x)"2-sin{x)"2
Mweos2sin:
2-3%5in{x)"2
ans =
F*cos(xy"2-1

>

TEBRI[R, how] = simple(S) fr & xHEFIRIFERMET R, HI AT
B AMIZE), BEEGSTENTRAL T AL, J4% Bnter BHIA.

>> [R,how] = simple(s)
R =

JF*cos(x)"2-1

how = '

simphfy

=

5. subs R ¥ A FEIRFKE

& H subs BRE LIPS RIAX P HFHRT S B RS8R, HAEBLLT.

¢ subs(S)Ym W FREXS PN EFSLERMNAREPAEEE MATLAB
7.0 UfEX B,

¢ subs(S,new) ST SFTAXS TR AR ST ERHENTERTAR new
. Bl PROKREERX f=20 -3x+t Z =2 W HE, TLMER subs(£,2) .

¢ subs(S,o0ld, new) S BIFSRZRS FHH S DB old MBI TRBRELR
new Bk .
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1 9-14  {F 1 subs RAGEATEHRMUBRAE.
. SR DPHMAL Fard, JH% Enter BHHIA

> SYms X Y
f=x"2%y + 3*K*sqri{y)
f=
X 2¥y+5 ¥y (1/2)
== subs(f, x, 3)
ans =
GHRy+]5%v(1/2)
== subs(f, v, 3)
ans =
F*x"2+5%x*3(1/2)

o

MERIEEHEEH BN ST &, I A MATLAB 7.0 #8300 F SUNGEBRBHA 8
TR, A TR FIGERE, MATLAB 7.0 A FREFH x BERENER, MRS
BIPAEEE xR, MATLAB 7.0 #HABFEE D RESHEAS. Fik, 7 FHIRAER
H, subs(f,x,3) 5 subs(f,3) WBIFHILRAN IR, B2 TUMEH] findsym PR30 F880A
FIEFRL R, WTFUEFRA R, SEaaSF LD MAL R4, 353 Enter 86 A

>>8yms st

P st

== findsym(g,1)
ans =

i

s

L BRI EGR AT T RS BB, (1T subs MRS T LT £ A b B
B, WTFANRIFERIIR, BETHSE VRS AL Fdrd, M Enter B

=> subs{cos(a)y+sin(b), {a,b},{sym{'alpha’),2 })
ans =
cos{alpha)+sin{2}

e

mIES, BATEUEHERE AL R R, AIRERITSRARNHFNTIAE], BEdH
REHAM T ar®, 4% Enter BEHHIA.

== gymst
= subs(expia™®t),'a’,-magic(2})
ans =
[ expl-t), exp(-3*()]
[ exp(-4*t}, exp(-2*1}]
==subs(x*y, {x.y},{[0 15-1 O],[1 -13-2 1]})
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ans =

6. REFRHEEH
REHIZE B Y EEM S, 7E MATLAB 7.0 5% 4, {6H finverse K3
RIS R R RS, HAMEERT.

¢ o= finverse(f) WA TKREAL f HiREE, HP fA-FSREN, xR
TE, AfgtE MH5R%E AHEg(f(x)=x.

¢ g = finverse(f,v)ir SRR RERANEEEZYy, ERvE T
S, QRFEAMRETE, fgxdAZRKBEREe(/(X)=v. & O
PE— BN BT EZGS.

#9-15 140 finverse REGHITREFIEH .

: TS E U ANTar4, 9% Enter SHEIA .

> gyms X y

== = x"24v]

»>> F=x "2ty

f=

X2ty

== finverse({,y)

ans =

X2ty

== finverse(f)

Warning: finverse(x"2+y) is not unique.
> In C:\MATLAB 7.06pSitoolboxisymbolici@symifinverse.m at line 43
ans =

(-y+x)"(1/2)

=Cu

gelrf, ) FREARERBUTE, MATLAB 70 B SHAEZAER, HED x A8
IWEBSHER,
B, KR = RAREIMEIFE W K.

= 8yms X

== f=xh2

=

x"2

== p=finverse{ }

Warning: finverse(x”"2} is nol unigue.

> in C\MATLAB 7.06p5itoolbox'symbolici@symifinverse.m at line 43
g
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x(1/2)

>

AL, T PR f = 2 B ROPRECAVIE- -, MATLAB 7.0 E S ANESEE, HHU X

AUA A R4 H R E.
BATRT LARRAL finverse REIMIFRMY:, RBHE o(f(x) BRE%E T x . HEFRWT:

> fg=simple{compose(g,f))
fg =
x

>

LI ERIFRIFAE R T compose FEAT simple 5K % . T EH 3 compose B¥FIR T LL ¥
4.

7.

ESRNHIEH

ERZIEY, @FBARSRME ARENEN. iz = f(y), MZRma
TEy XA TEREL y=g(x), BHEz= f(g(x), Wi, &z 3 #mEgs
Fesfh fE kA B & R s i, |

ft MATLAB 70 3E 51, RUETHITHTHITE SR BEENFHR K compose. B HE
HITinT .

4

compose(f,g) mLiRMEY £ = f(x)Flg =g(y)MBESER f(g(r). XB
x A findsym € ) £ RIFFSER, y &K findsym 5E XK g (IS TE,
compose( f,g,z) @ ARMO £ = f(x) flg=g(V)MRELGHEE f(g(2), BH
MRl z A ORR. XE x &4 findsym LW F SR, y 24 findsym
EXM g MFEFERE.

compose( f,g,x,z) 2L ME GhE f(g(z)), EHx BRE /S FIBIHTE.
a2 E. BimE f=cos(x/t), M4 compose(f,g,x,2) 2 ¥ L 1
cos(g(z)/#). M compose(f,g,t,z) @& iRl cos(x/ g(2)) .
compose(f,g,x,y,z) i IR E| f(g(2)) HER x WRE f OMIBE, y £
HegmMmaZEE. floxF f=cos(x/r) 3 H g=sin(y/u) . W 4
compose( f,g,%,y,2) tr 2 ¥ IR [H] cos(sin(z/u)/ ) W compose( f, g, x,u,2)
A5 19 cos(sin( v/ )/ 1)

#lo-16 HEHRERIZH.
i#: EEEIIPRAWT &4, FHH Enter AR

FEsVMEX v 7L U
==f= 141+ x"2)
f=

14 1+x"2)

=> g = sin(y)
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g=
sin(y)
== h=x"t
h =
Xt
>> P = exp(-y/u)
p=
exp(-y/u)
== composedf,e)
ans =
1 1 +sin(y)"2)

> compose(f,g,t)
ans =
1/{ 1 +sin(1y"2)
== composeth,g,x,7)
ans =
sin(z)"t
== compose(h,g,1,2)
ans =
x"’in(z)
=>compose(h,p.x,v.z)
ans =
exp(-z/u}*t
>>campose(h,p,t,u,z)
ans =
x"exp(-v/z)

=

9.2 FFSIHEFERMAKHLSH

AAT 4B MATLAB 7.0 B E il LR S M R HIZH.
9.2.1 THSEEMERIERK

4 MATLAB 7.0 & 5", 7 SR LRk 5 88 PR A 8 EIR AL, AR A 3
Fro e LA dE sym, RIS EEREFEH IZREE R S5,

1. {EH sym R BEEE N TSEMN

ST AUE T, 22 T IATEE 2 n, BRI A e R R B M IR
TEHRBERR AN M LR T LM REREES M SR EU0K AT
AlEls HFE RO LR T 5T S R 3.



FOE f 5 EH « 143 -

#9-17 (&M sym RS EHRERATSHE.
. A EORHANT &4, 4L Enter BHIA.

>=al=sym{'[1/3 2/3 5/7.9/11 11/13 13/17;17/19 19/23 23/26]")
al =

[ 173, 273, 5/7]

[ 915, 11/13,13/17]

[ 1719, 19/23, 23/29)]

b

TE B PR, T ERIEARETE AR, A& S REARNKEHEAE.
RETEGSEH ORI A TS, JEZ Enter #5814

=> al=sym(’[1/3,0.2+sqrt(2),pi;2/7,5in(x),cos{x),log(x);sin(x)"2,sin{22 *x},exp(x)])
al =

(1/3,0.2+sqrt(2),pi]

[2/7.sin{x),cos(x),log(x)]

[sin{x)}"2,sin(22*x),exp(x}]

oS

AR, FRTE S BV LR LR, D REREARR KRR,
2. AR TFEMRNTRERFTSENE
| STPHRENMEEm A ML, TR ERER A RSN INEE RSN, %
TEATE A sym ¥, EHERWER—-FINTE LGHERAER. Bk, B EdE s
BIEE. AERMARNTFRRRKEDS B, AP R E Fr R e et 5 il in LSk
TFHME .

1 9-18  FA: R RERE I 5 A4 R S AR BE

B A P E DAL T®S, 3% Enter BAEIA.

== g=["[100,cos(x)];[1/8,x 11

a=
[100,cos(x}]
[1/s,x ]
g

3. ABEMEFRAFTSER

£ MATLAB 70T, BENTEMTSRIAR L NAH R R ER LR, Wk, &
MATLAB 7.0 #, JpETRAPAPEINENHTE G288, RSB AsT
MATLAB 7.0 I TEX B RENEEFR R AT SHTE, REFIITHE. Ardage)
B EH sym REEHHERTRER AT SHTER, AR5 EHTIHE.
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#)9-19 £ sym RECEBEFPEE B AT SRR,
. TadENdTm AN T4, 1% Enter B

>>M=[30111;615998254,3245620]

M=
30 1 1 1
6 1 5 9
8 25 4
32 45 62 0
>> §=sym(M)
S =
{30, 1, 1, 1]

[ 6 1, 5 9
[ 9, 8,25 4]
[32, 45,62, 0]

ot

AL, A FAEMTEAEEMER, TR sym MG, HEEER FIFEH KK
o B2, £ MATLAB 7.0 I TEXIEIKN, RECEEM T — TR, HHEEXY
Fe98, mME9-1 FixR.

T EBFEFECR RN T E N A EEUEEHET, A sym BB BHHR. SebEd
SEWOHMA N T a5, 3 Enter BRI

»> MI1=[{0.3 0,33 0.333 1/3;3.14 3.142 3.1416 pi;log(2) log(3) log({5} log(7);sin(1) cos(1} tan{1)
atan(1)]

M! =
0.3000 0.3300 0,3330 (.3333
3.1400 3.1420 3.1416 3.1416
0.6931 1.0986 1.6094 1.9459

0.8415 0.5403 1.5574 0.7854
>= §1=sym(M1)

S] =
[ 3/10, 33/100, 333/1000, 1/3]
[ 157/50, 15717500, 3927/1250, pi]

[ 62433 14768165359%2(-53), 4947709893870346%2"(-52), 7248263982714163%2"(-52),
B763600222181975%24(-52)]

[ 7379296827247854%27(-53), 4B66610526750348*27(-53), 701394084841 9750%2~(-52),
pi‘d]
o

B RGN TARX B AR T HEEM M1 f2St, E 9-2 Fk.

e ZR AT 0L, BRE TR U BERTF R BN, SHEEME SR,
FEF USRI RGRERN A B LA B LR,



BOE T HEHR

s |45«

LS %® | M- sealie |

| Name = | v | coma |
M | <dxd double> double
i®ls edyd gym> sym

PH 9-1  {#F] sym PRECH BUEE RSB SEE |

Torkaspac

_ﬁ.’ﬂ.l‘ [/ - !.lﬁ:|!'~-m .

| Nerne - | voue | Cimas |
M | cdxd doubls> doubils
M1 <4xd double» double
s <4zd sym> EYM

Eﬁ‘l <4xd sym> sym

19-2  {EH sym pREICH SUE RS R 0 1T 5 R P 2

9022 FHSERERAFSEHAENEZE

AMHEHMEY SN 7 S TRHSRAXFEE. B2, T MATLAB7.0#EE £
B ER BB EN —I1EE, Bk, BAERIFSHEMERATSHE, MATLAB 7.0 ##
(T 4 VEAN I AT 75 S MEE S A R 2L
1. FFrSAERERYIN|EH
¢ A+ B A-B Al LSS5 BEFI ik Swkik. 35 A 5 B AR B EEF T,
A+ B . A-Bailxxpigs&diTinmk: 3745 BHELE - A, NEE
FRERY K AS RN RBBES,  FRoN N BT ik .

¢ A*B AT LIS R SRR, A* B hZE AR E b UM k. 4Tk
How X E R UM AEEKE AN ST HENE B KT H(HF
Ay *Bio = (@) i * By om =Coon =€) + W o, =Y a, #b,
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i=12,.,m =02, . . mBEEZLH N REN, HATHATRERE, TR
Zrgg IR Ml - HEE B

¢ A\B oAU AERE:. X = A\BAKE4HFRE A* X = B,
WERLNE, A\BEVUBRETinv(A*B . F X AN GFEREANE -, WEE—
BEER. B AW LURE MM (RIAEE 4 W), (B BRI 0B R H
o

¢ A/BarS v AEMMEENARE., X =A/BANSEMTHREAX*A=B1
M. RMEWRHIE, B/AHBMET B*invw(d) . X AEESRESE—, M
RAEEEE. B ATTLLRBEEMERIEE AR, ElRERAFEL YD
MEFIAER .

1 9-20 FEFERIVINEHE.

B A EOPMANT RS, 48 Enter 851

>> m=sym{'[x,x"2,x*2,1/x]"

m =

[ = x™2,x¥%2, 1x]

== n=sym('[2*x,y.x.x"2])

n=

F2*x, v, % x"2]

== m+th

ans =

[ I*x,  x"2+y, 3*x, 1/x+x"2]
22 M-I

ans =

[ -X,  x"2-y, X, Vx-x"2]

UL ERRF B T A SHEM ML E M EEE, FHERESE TR S5
P ) RBRIEIBE,
REFEMSENPEAN TGS, 3% Bnter BEHA

=> a=m"*n
E. =
[ 2*x*conj(x), conj{x ¥y, x*conj{x}, conj(x)*x"2]

[ 2*conj(x)"2*x,  comj(x}"2¥y,  conj(x)"2*x, conj(x)*2*x"2]
[ #*x*conj{x), 2*comj(x)*y, 2*x*conj(x), 2*conj{x)*x"2)
[ Zeonjx)*x, leonj(x)y*y., l/eonj(x)*x, t/conj{xy*x"2]
== b=m'n

b=

[ 0, 0, 0, 0]

[ 0, 0, 0, 0]

[ 0, it 0, 0]

[ 2*x"2,  y*x, x"2, x"3]
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>> e=min

Warning: System is inconsistent. Solution does not exist.

> In CMATLAB 7.06p5\oolbox'symbolic\{@symimldivide.m at line 29
in CAMATLAB 7.06p5'toolbox\symbolic\@sym\mrdivide.m at line 24

c _—
Inf
s

HEFEGRITL, BT mn KERTREESRERNE—, FFUASEFHRER, i
H{EERN Inf,

2. BEMEMmUEN

¢ A*BarSHATRSEHANRIEZE. A*BhHRSE AS B AN BT
. AS5BULAARABMERN, RELE— 4L E. B .
An'm'*'Bn‘m = (ag,.' )H'm'*(b{'f)n*m - Cn“m = (CU},,-,” ! ] Cy = i a, * E’y

=120 =12 m
¢ A/BareAITHHMAREER. A/B NN INHSB#ITHEE. £ 458 %

AORE BB, At B =(a,) K0, e = Con =€)y ¢ W

ey =Y a, b, I=12m =12, m. #A 5B REAE—HiRE, 0

EAREY KL F AR BT, B R 2 B AT ERE
¢ ANBar SR THANERIZIZEH . A\B HENNHSBEHTHE. 2458 4
lﬁ]ﬂlﬁﬁuﬂf’ An'm'llll"Bn'm =(a¢'f)n*m'\(b;}' )n“'m =Cn*m :(CU’)H*M' mucy‘ = i dy * b:“ ’
e~ g

i=L2,.,mj=12,.,m. FAGBHELE NHEE, WEHREY XhHE5R
= FIZIFES, B R S R T HRAE.

#1921 TFSRANYNEIZE .,

WE: TEar < EIRAL Fird, 5% Enter A,

== g=sym('[3,4,9,6:x.v,2,w;a,b,c,d])

q=

[3,4,9,6]

[ %y, 2 w]

[a, b, ¢, d]

== pesym(’[x, 1/, x"2,x"3:3,b,¢,d;5,2,3,6])
p=

[ x I/ix, x*2, x*3]

[ a b ¢ d
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[ 5 2, 3, 6]

>>1=q*p

777 Error using ==> sym/mtimes
Inner matrix dimensions must agree.

=

TR AT R AR AR, BB — MRS AN AR R AT R T E N AR
[, BERSRTHERFR.
BT HHFWAL T4, 3F1% Enter BHIA.

> g.4p

ans =

[ 3%,  4/x, 9%x"2, 6*x"3]
[ x*a, ¥*b, z%, w*d]
[  5%a, 2*b, 3%*c, 6%d]
=>q./p

ans =

[ 3/x,  4%*x, 9%"2, &/X"3]
[ =x=fa, wh, 2z, wA]
[ 1/5%a, 1/2%h, 1/3*¢, 1/6%d]

== gq.hp

ans =

[ 1/73*x,  Liddx, 1/9%x"2, 1/6*x"3]

[ a'x, by, ofz, diw]

[ 3 a, 2/b, 3/c, 6/d]|

pe e

3. FEREFNEQEAEE M

¢ A arSTLIBIERER Hermition #3857 4 A EHIEM:, W A" X8 B M3t
TEYSE. A, ?T'A=(aﬁ)=(x..+i*yﬁ), mUA'={a;.‘.}=(a_&.)=(x&.—i*yn.)n

¢ A'HHHEE. A'HEICFEREE, LEaHiTHEE,
] 9-22 EREFMEARTES,

. FrdE UPEWANT &S, % Enter BHTIA.

q=
[3.4,9,6]

[ %, ¥, 2, W]

[a, b, c,d]

== q'

ans =

[ 3, conj(x), conj{a)]
| 4, conj(y), conj(b)]

[ 9, conj(z), conj(c)]
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] 6, conj{w), conj(d))

=

CA_EB Rk ONAREE g B) Hermition &5, HT x. v. z. w. a. b, ¢ M d AR5

TR, RFELEENEREE, HEEM conj(x)ZEHLEH.
MEETE S F AT 454, FH1% Enter BFIA.

=g,
ans =
[ 3. %, 1a]
[4, vy, 1]
[9, 2, ¢]
[6,w,d]

g

ZERFRFFATRMEN R q 50 1% R E .
4. FEEMANTEZE

¢ B LISIBERE RS, B AN B R E. B A NGB B
NI, A™ B RTI: B R E SHTE W E . 54 5 B RN AER, 1)

R0 —55 R4

¢ AMBAT ST LASCIAN ISR . ANB NI A '3 B M MRS B AR E.

EE: A ,_5 B ji] Iﬂﬁﬁi{t ﬁj H‘J ' An*m S Bn‘m = (aﬁ)n*m 'A(b{}' )u*m : Cn"m = (C{'f)n*m d

b

() =a, by i=12, . =12,.m . 35 A5 BB SH—ANobi B Wik
BY K0 5B — A FRMF, E A BT

# 9-23 ShEEMBANFEIZE,
ff: EmSEIv @A Foy S, HIE Enter BRI

> p=sym('[%, 1 /x,x*2,x"3}:a,b,c,d;5,2,3,6]")
P= .
[ox, 1%, x™2, x"3
[ a b, ¢ d]
[ 5 2, 3 6
== g=sym{']3,4,9,6;x,y,z,w;ab,c,d;1 35 7))
q=
[374,9,6]
[ % v, zZ, w]
[a, b, c, d]
[ 1,3,5,7]
ey

ans =

[ 15+4*x+9%,, 3(H4*y+9%h, STH4*z+0%c,

60+ *w+0%*d]
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[ FFxey¥xtz¥atw, 450y 24243 w, 9% xty¥z+z¥ o+ 55w, 6Fxty*wrz*d+7¥wi
| 3*atb*x+c*atd, 4*at+y*btc*b+3*d, 9*atz*b e 2+5%d, 6*atbrwrctd+74d]

[ 10+3*x+5%3, 25+3*y+3*b, 4443 %7 +5% ¢, 55+3%w+5*d]
> ph2 |
7?? Error using == sym/mpower

Biatrix must be square.

Joc )

AT, T piEREAR G, THMTHENTZE, BRGNS E, 845
AW HAI T Ard, 39% Enter BHHIA . |

"2

ans =

9. 16, 8, 36)

[ x*2,¥"2, 22, w™2]

[ a"2, b2, "2, d*2]

1, 9, 25 49]

>> .2

ans =

[ x"2,1/x"2, x4, x™6]
[ a2, b2, ¢"2, 2]

[ 25 4, 9,  36]
5. PFSIERERIRK

& MATLAB 7.0 859, {EH rank REURRA-SHEN/E, HAEHKR K,

rank(A) ar 3K FFE A BRI CRIR T ITINFIE A%, M rank( A, fol) fd
Wk B A4 Wt 1ol B KB EH A AN, T rank(d) &8 25, B A
tol = max(size( A))* norm(A)* eps .

924 FFSHEERH.

W EaSFEOPRAN T4, 3% Enter BRA.

== g=sym(’[1,1/%,x"2;xin(x),cos(x),tan(x };log(x),2,9]"
q=

[ 1, 1/%, X"2]

[ xin{x)}, cos{x), tan{x}]

[ log(x), 2, 9

= rank{a)

ang =

3

>
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6. fFSHEEANEFITIINER

X EE A ERETATISEM R TTFE, 7E MATLAB 7.0 =Y, 2 0MER inv MER
det PR SIRIXFFIIHE -
¢ inv RECTRUHRK FPERIE, inv(X) Sk AT X Wif. 23X ARk
OER/NT, RERE B — G R
o det BBTLIK HFEHIATHIT, det(X) i S P RMESE T X KT RIR.
il 9-25 FTSEEREHy FIAEH,
B o4 e O A FarS, FH3% Enter EHHA .

== h=sym{hilb{4}}

h:

[ 1,142, 13, 1/4]

[ 172, 1/3, 1/4, 1/5]

[ 173,174, 1/5, 1/6]

[ 174, 115, 1/6, 1/7]

== thv{h}

ans =

[ 16, -120, 240, -140]
[ =120, 1200,-2700, 1680]
| 240,-2700, 6480, -4200|
[ -146, 1680, -4200, 2800]
== det(h)

ans =

1/6048000

== b=sym(T1,x;x:x2])

b=
[Lx].[x].[x"2]
== inv(h)
777 Etror using ==> sym/inv

Frror, invalid terms in product

SRS, BT b RAERENE, ARG OLBRES.

93 By

WIR DB R FHFHEREM, S DAEBT. E2NENMARNESEFEHE,
MATLAB 7.0 EE®E T E X TR SHR o ENIThEE.
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031 FEiRIR

W R MBS RN R A, Bl ERSZGEROR g, B AE T EARFR BRI,
£t MATLAB 7.0 i85 9, fFH limit RECERKFF MR |

¢ Limit(F,x,a) i ARG E S HAR Y x > alf F = F(x) KR

¢ Limit(F,a)ta®Haw% findsym(x) g FURHERRE, WATEx, BitHEY
x —> a bl FRIBE.

¢ Limit(F) AW S findsym(x) iz F AR ESE, HATEx, BiHEY
x —> 00 F (FARIR .

¢ Limit(F,x,a,'right') 3 Limit(F,x,'left') fr S AR TE R4 ek B F A B
fR: AR x> a-SdAifEEx >a+.

7l 9-26 A7 limit RMECRRTT SRR,

B A SHEODPMAL T4, HI% Enter 8.

>>syms x ath;
= limit(sin(x)/%)
ans =
1
== limit({x-2)/{x"2-4),2)
ans =
1/4 _
== Imit{( 1-2* X Y3 *x),x,inh)
ans -
exp{6*1) _
=2 limit(1/x,%,0,"right’)
ans =
inf
== imit{ 1/%,%,0,'left’)
ans =
-inl
== limit({sin(x+h)-sin{x}¥h,h,0)
4N =
cOs{X )
== limit{v,x,inf,' left')
ans=

[ expla), 0]
ey

932 HEMARS

EMNmMﬂﬂEﬁ¢,ﬁmmﬁﬁﬁﬁﬁﬂﬁﬁmﬁ%ﬁﬁaﬁmﬁmmm%ﬁ¥
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W2 TR BBk . T Eo T LR

—

+

+

B

. diff e #1808 F

diff (x) 4R H findsym(x) L ENHTRE Yy, KRIEX x f9—H FE.
diff (x,n) ar SR findsym(x) 5 RER B TR v, KEEX x FInr 4,
n WA HAREL

diff (x,"v'") B diff (S, s5ym(v")) in S BIEH findsym(x) wSREMEZERY, i
B/ x F1—M S8 .

diff (S, n) tr SHAEH findsym(x) ir 2R EIFIETE Y, 8 x MinkbrSE.
9-27 {#H diff REGATR SRS RIKZ.

ME: A E O AU T A4S, HIE Enter E6RUA .

> §yms X

> diff{x 343 * x 2+ 2%x+5)

ans =

3*x DA RAD

> diff(sin(x"3),6)

ﬂ[‘lﬁ. =

-T29%sin(x "3 Y x" 124 7290%cos(x" 3)*¥x"9+ 1 7820%sin(x"3)*x"6-9720%*cos(x 3 )*x"3- 360 sin(x*3)
e .

DL ERSKEBA RN M. VHARFEEAEESBHRE PN ENEREK
Fo ETFAGCEUFWMAD Fér4d. JHE Enter BHA.

== diff{x*y+y"2-+sindx Heos(v),v)
ans =

x+2¥y-sin(v})

o

== diff(x*y+y* 2+sin(x) reos(y),y,3)
ans =

sin(y)

g

2. jacobian &{E 0¥

Jjacobian( f,v) A& H T FHBEHME £ A R8T v 1) Jacobi FE P, BT RS
VITE ) PRI dfpddvgp. RS F REBROIRE, SR ME R £ s, R,
ES Vv LLEREE, BN jacobian(f,v) BN T diff (f,v) -

# 9-28 {1 }H jacobian pR K 20T R M S5

. Wi SEWOfEADNT G4, 3% Enter 81H11A .

S 5yms X ¥ 7
g a_[xﬁ2+x*}’:5]n{x}*cﬂs{}f}]

3:



“ 154« MATLAR 7.0 Huli#i ke

[ x"2+x*y]

[ sin(x)*cos(y)]

> jucoblan(a.[X,y])

ans =

[ 2¥*x+y, X}
[ cos(x¥*cos(y), -singx)*sin{y)
o

9.3.3 HSHy

st B IEH RS, T MATLAB 7.0 @, {BR int RECKSEIAF SR
iBH.

o im(S) A IRHEE findsym(S) fr % REIR AZEE Y, % S AR, PSS A
e EAERE RN B AR . MRS B—MEEG WA R x

¢ (S V) AMFEREAS e G AR vIMETERS . BRERNE,
Hikt R AERHS B—MREE FEEHHEEFHC .

¢ int(S,a,b) S AREE findsym(S) S A IRRIR DR Y S RIER S HHRF S
WEviHE M a b IR

o int(S,v,a,b) HLHRILRS PREHT s v I E M a B b IR

9 9-29  Fil int FRECRFF SR

2. oA ED RS AN T a4, F 1% Enter 51PN

== gyms x x1 alphau t;
> A = [cas(x*t),sin{x*t);-sin(x*t),cos(x*1}]
A =
[ cos{x*t), sin{(x*i)]
[-sin(x*t), cos(x*1)]
== n 1(1-F"2))
ans =
atar{x)
>= int(sin(alpha*u),alpha)
ans =
-1/u*cos(alpha*u)
>> int(besseli{1,x)x}
ans =
-besselj(0,x)
== ini(x 1 *log(1+x1%0,1)
ans -
1/4
B> inl(4*x*,x,2,50n(1))
ans =

C 2*E(sin(ty2-4)
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=> int({exp(t),exp(alpha*t)])

ans =

[ - exp(t), l/alpha*exp{alpha*t}]
=2 nt{ALL)

ans =

[ 1/x*sin(x*t), -cos(x™t)/x]

[ - cos(x*)/x, 1/x*sin(x*t}]

ey

9.4 FSHOER

EMZTHFMESF TREES, HREHFEFMROER, B YA Fourier B#
K HW AW Laplace TR HEAFRLIE 7 B EHIET#H, FTEESBIREIFUA
2R

9.41 Fourier TR G H i

" 1. Fourier i

£ MATLAB 7.0 38 &|', {87 fourier IR ¥R Fourier 54, HAEMHERM F

¢ F = fourier(f) a8 L x ABUMIZE, RIOFFSEE & Fourier 4. 2
ABTRIEMTR X w it e, IR = f(w) Haixip$RE -MXTF 6
REF = F(£) . |

¢ F —-fﬂurser(f,v) L WRO—MREF , ZRHELFESyHAEE, ABRIA
fiaw: fourier(fv)<=> F(v) = int( f (x)* exp(—i * v * u), x~infinf ) -

¢ Sfourier(f,u,v) MR FRE £, ZRFELUF Sy hETE, ABRBRNEX:
Jourier(fu,v) <=> F(v) = int( f(x)* exp(—i *v*u), x~inf inf) .

4 9-30  Fourier & # ) sEHR,

W LR STUFRMANT S, 35 Enter %@Eﬂn)\

FEEYmMItv w X

== fouricr( 1/1)

ans =

P*pi*(Heaviside(-w)-t leaviside(w))

== fouriet(expl-x"*2),%,t}

ans =

(172 ¥ exp(-1/4*%2)

>> tourier{exp(-t)*sym{'Heaviside(t)"),v)
ans =

1A T4 1%y
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== fourier{ff(sym{'F{x))),x,w)
ans =
*w*fourier(F( x),x,ﬁ’)

==
2. Fourier T35 B AT HE

£ MATLAB 7.0 355, A ifourier FRECR LI Fourier B . FHAT A
meE.
¢ [ =ifourier(F) 4B w AP ERE, REMSHEE F B Fourier a0

A, BOAMREIRERU x SAZERRE: F=FWw=f=f(x). 1#
F=F(x), Maizm@BRO—N KT AR = F).
¢ [ =ifourier(F,u) ar-$FRA--MRE f, ZRYLUFT ABTE, ABEK
WS X . jfourier(F,u) <=> f(u) =E-l—_*int(F(w)*exp(—.i*w*u,w,—inf,inf) o
Fol!
¢ [ =ifourier(F,v,u) i S ¥ RIFIRE £, ZREUMFSy AL E, ABRIAE

W fourier(F,u,v) <=> f(u) = Z—]fint{_F(v) *exp(—i*u*v),x,—inf,inf)
Fal!

# 9-31  Fourier 3% #u il i ,
A% S LA FRr4d, I3 Enter BETR L.

= EYmStUY WX

== ifourier(w*exp(-3*w)*sym('Heaviside(w)"))
ans =

12/-3+*x)"2/pi

== {founier{ L/{1 + w"2),u)

ans =

1/2%exp(-u)* Heaviside(u)+ 1 /2¥expiu)*Heaviside(-u)
== ifourier(v/(1 + w"2),v,u)

ans =

-FCIHw 2y Dirac( 1Lu)

== (fourier(sym( fourier{ f{>},x,w)"),w,x)

ans =

f(x)

iy

9.4.2 Laplace T3 K Hix Tk

1. Laplace ¥

{. MATLAB 7.0 35 5P, {#)1] laplace #0320 Laplace . HAFF R AT,
¢ L=lgplace(F) i 2RI BT F LA APy 578 LK) Laplace A ¥ L . TRk
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PBREER— KT s B R F=F(s). BAzaIBEBI—1ZTF SR
B L=L).

¢ L =laplace(F,i) ‘h%@lﬁlmﬁlﬁﬁ: ART AL , MAZEAR s
laplace(F,t) <=> L(t) = int(F{(x)* exp(— * x),0,inf) .

¢ L =laploce(F,w,z) fr 2R MIKR¥ L B—DXT z FREL ﬁ'ﬁT%ﬁk’\EﬁJE :

= laplace(F,w,z) <=> L(z)} = int(F(w)* exp(-z * w),0,inf) .
] 9-32 Laplace ¥,
f#: HarS@ VP MAT T A4S, JiE Enter 8RN

= symsastwx

>> laplace{t"5)}

ans =

120/s"6

>> laplace(exp(a*s)}

ans =

1/(t-a)

>> laplace(sin{w*x),t)

ans =

W/t 2+w"2)

>> laplace(cos{x™w),w,t)
ans =

YN 2Hx2)

>> laplace(x"sym(3/2),1)
ans = |
3ANS/2)*pin(1/2)

>> laplace(diff{sym('F(t)")))
ans =
s*laplace(F(1),t,5)-F(0)

e

2. Laplace %3k

£ MATLAB 7.0 &5, 18] ilaplace &R #SH Laplace i & #

¢ F=ilaplace(L)p %A S LB ﬁJ’fJ’HLLﬁI%‘ﬂ’] Laplace JEA# F
EOARRAER MR T s HifE. MR L=L@E), BaEa4BER -4+ Fr
IR F = F(x).

¢ F=iaplace(L,y) in S RIDIFEBE- DX+ y HREF, TARRIARL,
daplace(L, y) <=> F(y)=int(L{y}*exp(s * y),s,c — i *inf,¢ + i ¥ inf) .

¢ F=ilaplace(L,y,x)tn %R F B -6+ x NBREL mARBGAN
dlaplace(L, y,x) <=> F(y) = mt(L(y) *exp(x* y), y, c—i*inf,c+i*inf).

{91 9-33  Laplace 45 #,

. AL EIHTEMA LT &4, Ji Enter 8L
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>>SyMSStWXY

== ilaplace(1/(s-1))

ans =

exp(t)

> (laplace{ 1/{t*2+1))

ans =

sin(x)

== ilaplace({t"(-sym(5/2)},x)
ans =

4/3xN3/2)piM(1/2)

== ilaplace(y/(y"2 + w"2),¥,X)
ans =

cos((w"2YM1/2)*x)

== ilaplace(sym('laplace(F{x},x,8)'}.5,%)
ans =

F(x)

-

043 ZLHMEHKRTHR

1. 2 T

£ MATLAB 7.0 #&5, {8/ ztrans MEER 7 L,

¢ F=zirans(f) 2 BIEMRITE £ L W30S ARE 2 A8 F . BUARIR
MAER AKXKTzHEHE: f=f(M=F=F(2). fH Z THKw LK
F(z) = symsum( f(n)/ z"mn0,int), AR f = f(2), BaisySHRA -4 %
Twit F = F(w). |

¢ F=czorans(f,w)ir SRR RER DX T wlmE F, mARBRIHzZ .
ztrans( f ,w) <=> F(w) = symsum( f (n)/ w*n,n,0,inf) .

¢ F=czirans(fohkyw) 1 & RO &g ¥ F X T kKM Z2 & 8 M ¥
ztrans( f .k, w) <=> F(w) = symsum( f(k)/ w™k,k,0,inf) .

) 9-34 7 AL,

e TS H I AL a4, I % Enter SA5A .

=xsymsknwz

== ztrans(2n)

ans =

1/2%2/(1/2%2-1)

== drans{sin(k*n),w)

ans —

wrsin{k ¥ (w"2-2%w*cos(k}+1)

=2 rans(cosin*k),k.z)
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ans =
{z-cos(n}y*2/(z"2-2*z*cos(n)+1)
=2 mtrans{cos(n*k),n,w)

ans =
(w-cos(K))*w/i(w™2-2*w*cos(k)+1}
>> zirans{sym('fin+1)'})

ans =

z*ztrans(f(n),n,z)-f{0)*z

e

2. Z B

- MATLAB 7.0 && 5P, {FH iztrans sREEW Z #5035 8.

¢ [=iztrans(F) @R MEEFS F @0z M B4 B Z 6583 £ . ik
FHEE R - R TFrI&E: F=F(2)=> f=f(n). WEF=F(#n), #4
ERr SRR E 4R TF k BIERE = fk)-

¢ [f=iztrans(F k) en S REPREE - RTF R MRS, AR NS, X
HmBE-1HENE.

¢ [=iztrans(F,w,k) &0 F G RE w HIESINTARBING symvar(F), T IE
[EITEREL f R kW Z TR, F=Fw)yM £ = f(k).

1 9-35 Z WA,

f: B IBAM NS, ¥ Enter B

== syms x z k

=> [ztrans(z/(z-2}}

ans =

2'n

== (Ztrans{exp(x/z),z.K)
ans =

x"k/k!

el

9.5 FFFREDFEIRE

AT GWMIZ R MATLAB 7.0 1 & KB/ S5 RBOTE, GIR%E T FRgLr kg
AR T R SR R

9.5.1 FSLEMIIRENIKRZ

f£ MATLAB 7.0 & 54!, 181} linsolve SR KA S0 2,
ERM N X =linsolve(4,B), EMERT X = sym(A)/ sym(B) Hilal.
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# 9-36 ¥ linsolve EEBOGRAERF S 240 H 124,
i TS E PN TS, % Enter BAR A

== a=gym( rand(4})

a=

rand(4)

>> b={"[1;2;3;4]")

b=

[1;2;3;4]

== |insolve{a,b)

ans =

[ I/proc () local t; global _seed; _seed := irem{427419669081* _seed,999999999989); t := seed;
irem(t,4) end)

[ 2/proc () local t; global _seed; _seed := irem{427419669081* seed,999999999989); t := seed;
tremit,4) end] |

[ 3/proc () local t; global _seed; _sced = irem(427419669081* seed,999999999989); t == seed;
irem(t,4} end]

[ 4/proc {) local t; global __sr.;ed; _seed := irem(427419669081*_sced,999999999989); t 1= _seed.;
irem{t,4) end]

i

952 FSIEEMEAIZEMKER

7. MATLAB 7.0 1, fiﬁﬁ fsolve PRELRIRMAE S P&t 7124

WFEX)=0, HPFHBX L ERESEN.

¢ X = fsolve( fun, X ) fr % BL X AVIEEHEME KRBT fun, fun BSHAEX
JRE] NHEG ), 671 F = fim(X).

¢ X = fsolve( fun, X ,,options) 13> U options SR BRNEE, ERAE
Pl L& % optimset FFE B4 A4 .

¢ X = fsolve( fun, X, options, PL, P2) i3 MAIEM S5 P . P2 R P3 &L

BLIH A PR B fun( X, P1, P2, P3...) . T options WYAIMERT, %4280 A
¢ [ X, fvall= fsolve( fun, P1, P2, P3...} & &R 0% 007 FATE X A HfE.

¢ [ X, foalexitflag]= fsolve( fun,X,..) 5 28180 - HIR fsolve [f145 d1% Wi 1)

TR exitflag .
Yexitflag > 0.  fsolve BRI UHE| X .
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Hexitflag =0, HMEEBITERNENFE.
Y exitflag < OB, fsolve WIMRTE X JEANILEE.

¢ [ X, foal,exitflag,output, jacob] = fsolve( fun, X ...) ..)fn < i b & 8 fun 7E

X 4bP) Jacobian f#,
] 9-37 {F A fsolve PRECKAEIESME H A .
R {3 * () 2-x(2Y2=0
I x(y*x(22-x(D2~1=0
MIFET.

function y=myfunZ(x}
y{1F=3*x(1)"2-x(2)"2:
y(2)=3*x (1 )*x(2)"2-x(1)"2-14

CAEFER 0 M CHE R IORET R, SREETT A & % P A F &y S, FH1% Enter BEHIA.

= x=[0.8 0.4]
¥ =

0.8000 .4000
==X = [solve('myfun2’,x)
K =

0.5208 0.9020
e

9.5.3 —HAFSHKEFAELARKIE

fE MATLAB 7.0 5 5, ¥ H solve RECRIE—MRMF SREFHEE. HEERR
k.

¢ solve('egnl','eqgnl',...,"egnN")

¢ solve('egnl','egn2',..'eqnN','varl,var2,.. var N')

¢+ solve('egnl','eqn2',...'eqnuN',"varl',var2', .., 'var N')

L&A egns Je—EEBARTT RN S RIA R T RAHE . M vars B—RMH%
SARERINIIFIR | |

sowe #HRI1IXLERIA L] 0 ki 8 7 R (148 .

# 9-38 14 A solve BRI ¥ KM% MBI

fF: RS ETT DAL Ndr4, 3% Enter 8 IA .

> solve('p*sin(x) = r'j
ans =

asin(r/p)

RS
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A x BRUE, BREEGSEFLPHBAUTER, HI% Enter B4,

= [xy] = solve('x "2 + x*y +y =3 %2 - ¥+ 3={1)
x =
[ 1]
[ 3]
y-

PAETT ST EA LT ER, JEL Eater #8iA.

=8 = golve('x"2¥y"2 - 2¥x - 1 =02 -y 2 - 1=10)
S =

X [8x1 sym]

v: [8xI sym]
S

XS £ Ak, RET ST BALL NIRFR, 4% Enter BHIIA.

== [u,v] = solve('a*u"2 + v 2 =0u-v=1"
u=

| 12/a+1)*(-2*a+2*(-ay*{1/2n+1]

[ 17274a+1)*(-2%a-2*{-a)*{1/2))+1]

v =

[ 1/2/(a+] y*(-2%a+2%(-a)~(1/2))]

[ 1/2/a+ 1y (-2%a-2*(-a)*(1/2))]

=

XE a BENBEORB AT u Ml v K R, BEEGST AL FIERE, i
Enter ¥ .

=8 = solve('a*y”2 ~ v 2 'u- v = 1""a,u"
g5 -

a: [1x1 sym)

u: [1x1 sym]
P

XE v HAFASHORKMATEN, HARME Sa 7 Su. HEEMITORALITF
F2RE, JEE Enter 88N

=> [a,n,v] = solve(a*u"2 + v"2'u - v=12"2 - 5*a + 6
a=
[2]
[ 2]
[3]
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{3]

u:

| L3+13%R2(1/2)]

[ 1/3-1/3%*27(1/2)]

[ 1/4+114%*37(1/2)]

[ 1/4-1/4%i*37(1/2)]

v =
[-2/3+1/3*%2(1/2)]

[ -2/3-1/3%*24(1/2))

[ -3/4+1/4%1%37(1/2))

[ -3/4-1/4%*37(1/2)]

=

FARAEERRET ST au u fl v (0FE. SRR RN TR, 3
3% Brter S2HIA.

e ) {}L,}f] = %]Ve{'siﬂ(}ﬁy}-t}{p{x]*y = ﬁ‘,'xﬂz-}’ _ 2,}
x =
-6.017327250059306564 1097297117905

}i" _—
34, 2082272343062965086462 14438330
o

B FASLRGUIA SE, RIARYA 5 L EER.

9.6 FFoin i RNRRE

£ MATLAB 70 559, 4 dolve REKBEEF M, HE. HERAKAN
dsolve('egnl’,'eqn',...) . - |

Ho, X EMD B )eql . eq2e - PIRENMS AL E v, SAEHNAR%
RV &4 cond]l. cond2 . RIFSHEEIENT: FWHETTE v, NEBATE
Mt S AEEDNRER eq . KBFE D FrABTEARN MO E T
D=d/dx. D2=d*/dx* . $5ET D EEHERNERNETE, RERED
KK WIHTOUREOBERRRER, Wy(a)=b. Dy(c)=d FD2y(e)= f =,

e =4y YN, =T HEREFELSTHEGE)NH L,

MBREMEER r P BREEFE CL.C2:;dsolve S BB LIS 2 MIASRE
BARESEBEHIE, YRBITURIBANTEMSMET 24N REBL4IHE
BT 7 PHEIE). ERERERNSE, WEGSEH ORETENR. EZH48TH
BHTAR, NREEEFE, FERRE—NEE sym 8. X, HPATRLH#4 ode23 B

SFRIFIR y(x)| ., =b, Y(X)
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9.7 BUREAFSEREBHER

HHAMHAE S, MATLAB 7.0 B 5 — P EER S EF RS Y, HHESEY
J3TH, MATLAB 7.0 [FI#fEBL T IX/ME . MATLAB 7.0 & S04t T B R S a0
o HIPRATLLAT — SRR S EHMERARE. BREMIEERR Ak, HEE,
BT ERIEAE, ERAME, AMERMANZ ISR, FHEEH~E%. MATLAB
1.0 EEHPAMTSRETEE, —FRATEFSRYGIES, B MERYAEGET
H.

971 BLSEFSHRIFLTES

{E MATLAB 7.0 i 5, {#] funtool Rk 8 H B L B B 772 W BGErse. Al
FEar2 8 DR EEEL funtool 44, DR BURLFFA A B4 B 5 50 228 1, s
9-3 fioR. FHIMA— FE R B,

funtool fir #5413 A EE O, Figure No.l FF 87 % f HEMCE RE R
1), Figure No.2 Hl T /R4 g ER(RE R EEE L 2), Figure No.3 h— ¥4k . Al
TE5 on—JCrR B TS 8 R RIE ). %R A2, ATl R4
PRI R BT AR . T B, funtool B — AN MR ke, FRVFH PR
WAEA, MERMIER . EFF6, funtool BRHEARE Ax) =x 5 g(x) = 1 ERX [A][-2* =,
2* n LB, Funtool IR T Il SR — e blifote, F el xtif s £, g BH4TIRG.
1Es BRI BA SHIEHRE. EEAEFAERT, X3 A BB HEsa— AT
kA& . Wil 9-3 o Figure No.3 4t F¥UEIRAS, i Figure No.1 il Figure No.2 &b T 4E 5

i

i
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= | o iy ur i

i 3 T -1 T ) T W (0
J L [l (@ J[ =~ |[[ o] 5= ]
Lo Jts JLwe JU oo J[ s J[ oo [ o]

L vt || o | f o || [ wew ||| we | owe | e ]

93 (&)
1. WAMERITHEE

b 9-3 Flras, FEmE 10—k {;4’“~Rz¢xﬂt MRl “f=" . “g=". “x="H
=" o RIPEHIBE R RS SR8 S, R 1K 4 AN DV i AHR G 2 st alk 1748
WaTMﬁ%—FHMﬁH$ﬁ4|i$$mwm
¢ Uf=" WORHE R RACH PR B T Sk, ErRRAEE xo A RTRAEE AT 4
ANHA A B FE AR L f, FH4% Enter @EEIRT 7 BRI E (1 1 vh22 i B
¢ “g=" AAHEERAEAY ¢ M SRERX, EOBINER 1, BT LAZEZITH
A A S &iA A0k e X g, B4% Enter SEEIT] 78 BRI G 1 2 dreaidil g 19
o T OCAMER A TR AT Y g BRI ], E BRI [-2 o <s<2 1t -2 o <t<?
1] P AL T AL ASE] X 6], P4 Enter SRR 438 Bon B IER 111
5 WRERE 1 2 P XN .
¢ “a=" CAHER R R ACE R EC RN POL PR EERIEILHED, SRR
B 172 H P o] BIAEZAT A AS AT 4 4

2. EHIIRERITNEE

CESCAMERY Fids, /& 4 A7, P Ay LU B0 T skedb 47 3 R B — i B4 15,
A — B (5

(1) @SR THLIT S fE

A 3 ATHRAEFCHLA] T2 45 SCAHE iﬁkﬂﬂm%ﬁiu SRR, H S | TR T
FRELE S IERE, 52 THGEUH TR f F L a Z M 04R0E, 55 3 1T IR i F k%
f AR &L g Bt NI sfEln 7.

¢ df/dx: PR IS8

¢ intf: RO OREH BN P ERED), A% f 1) 5 ik 5O R R340 0R Hi gk

A, BB RE R,

¢ simple f: k7R PR AL FC25 4 AT E):

¢ num f: PRELT A5 1

¢ denf: eREL £ E)
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I/f: pRELF REIEL,
finv: PRECERIRREL, TR E MIRREAFEE. BIEaTREIM,
fra: Ji] fix)+a 18 R 4L fix):
f-a: F fix)-a 1C¥ 66 5L f(x):
fa: H fix)+a fC8F 83 fix):
fa: HI f(x)/a {CE R % A(x);
fra: H fix)"a fUHEF R 3L f(x);
fix+a): M fix+a)fC & eR 2 fix);
fix*a): H fix-a)f 0¥ el £ f(x);
fra: B fx)+e)f R s 8L fix),
f-g: HI fx)-gx) 0B eR L Rx):
Prg: FH x> e(O)fURF PR AL fix):
flg: H fx)/g(x)0F R B fix):
g=f: F Q&L )M R L g(x)s
swap: FRELf(x) 5 g(x)E i,
(2) RIBRAEFLELIA ThE
B 4 AT BRI P AT PR O S B AR, RS M I A,
I hfetn .
¢ Insert: SRKfER AL OO RAF B R BN (F 9 P S
¢ Cycle: HINAFRREZ) R A5 — IR )
¢ Delete: M P17 e 5051 3 b RS B AL f(x):
¢ Reset: HEFsEIHHEBZBAHVIEIRE,
¢ Help: S R7EZM) T3S HIFEY,
L
3

* & S+ S & & + S * 4 * o e + @

Demo: ia17ixil- H M E KT,
Close: KMATHHBM=1E.
7 9-40 B RFFS HEOTES.
fE “g=" CAHERIA x~3, ik 3 ot Cycle ##{E2H#l 2 J5, B swap §1E
Rl s R 9-4 s,

€l 9-4  FIERLTY R B SRS
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MATLAB 7.0 K6l £

"]

WT T B 2 W IS R IS T 321 N 24 T

|0.985.1 M 5]
= 1 it | smple niam | der | 1A frre
f+a i-a s ia & Hwa) fiw"a|
I+g g i"a flg figl g=f D
Iriert Cycle [Dalete Fesst Help Demo Choss

5 9-4  (4)
9.7.2 FTIMRHBIAITH

{E MATLAB 7.0 i 5, {EH] taylortool BfECK I B b ZZ S doR i v 8 8%, 1

T A
taylortool &/~ I 1) 48 #h 2L BUE T vHE 48, & nT LA 6l ef 24 £ il N B a9 R $h R 4.
B 2[-20m,2%n], BRIAMIUTCH 70, BOARIBACY frbeos(), W 9-5 B,
taylortool( f) (E[-2*n2*n] X R W £ HIPR AL £ M 1 B0 58 N B 00 404 S 0 R
RN N {Eh 7.

Eile Eit Yiew Jasert Josls Rindow [elp

Taylor Series Approximation

] 9-5

SRR GRS A%

W] 9-41  REFEFRE f(x) =sin(x)* cos(x) £EX [dl[-x, ) 10 B Z2 #h20 %L
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FHPTE “fix)=" CAEHEPIHA “sin(x)*cos(x)” ,» 7 “N=" LAEDLHA “10” , #
“<x<" JCAHERIA A PRI “-r” B “n” . ¥ Enter BEIAE, B0 9-6 iR
iR BoE I .

File Fdit Yiew Inwert Tosls Yindew [Haly

Taylor Saries Approximation

T T T

1+ g e
06} e 0
I ;',...r x"t.\_" "//f-"\\ .‘:
DE" e P pe
"'\__ ’_.r" \‘\‘*'-4 ‘‘‘‘‘ ¢ -~
05t SN e ]
-!-1 = :: =
E| L I i | L | 1
3 2 1 0 1 5 3
I :I . i '- -_ 15 - 4 T T e Tt ™ r}*__‘_':;r
T = 22304205 $5-47315 T +202835 8 ’ P .
j i . : i 3 e T e iew - . Atk S _!h

1) = |‘§.II1I3§J‘CDE[."§]
eealea 7 sl

M= [70

| = | =S e

1 9-6  fix)=sin(x)*cos(x)TE X & [-m, m)f 10 FrEEEhes 5

9.8 FIH Maple R EFSIFER

R MATLAB 7.0 CLE84 06 790 3OCHAE S it SEohfe, (R —T IR BIE S,
I — A D) Z A TE T 0T BLRIHAB Y 5 9o 0 B AT 3. Maple i& 50T 2000 £ 4%
S PR RO S . AL BT S A RS S, AT LUl MATLAB 7.0 B
2] Maple i)z %. £ MATLAB 7.0 i &b, FH P ol LA A maple F mfun 943
K FLHE U Maple o (58 30,

9.8.1 maple £ HIHH

maple /& Symbolic Toolbox 1 EA 4Nl dv4, e of LI at Maple H1 A
TR AL . HAE TR S

¢ maple(statement) it %% statement {53545 Maple ¥}, L9 statement & />
& T Maple W0 dT$ATIEAIA 777 . b T2 Maple iff &5 0058 1:, DB 2
WILLTE statement LTINS . i A R 4 5 1 & Maple ik,

¢ maple(' function', ARH1, ARG?2,...,) fix %3552 F7 i 00T (7 60 SR SUAT 26 23,
HA function HFFAINHREE, ARGI A ARG % Jyi% i B4, Maple if
LA BB function(Argl, ARG2,....) Fipk, ki, fESm A TE ) EH 3%
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ESRIT, BrA S AGE LI TS Maple 1 BiARTFIF I, HmH G RBR
% & Maple BRI FETT U] sym iRECHE > Maple 15 R #3# 25 Symbolic
T4 RERR.

7 9-42 KBHEAR FOo=4* f(n-1)-3* f(n-2) FBEKE.

. EmSF UMM TS, H% Enter #A7A .

== ty l=maple{'rsolve(fin)=4*(n-1)-3*f{n-2), Kk });"

tyl =
-(12%0-12% 1 )* 3 Kk +3/2*¥(0-172*E( 1)

>

LI b2 A Maple rRERY S hagzl, TP BRv BUEH B4 -Fg A, SET a4
A AN T, 3% Enter BT .

== ty2=maple{'rsolve’,'f{n)=-4*f(n-1)-3*fn-2) 'fik))
ty2=

(3720 L2* N> (-1 k- L2H0)- 12 U030k
>

#]9-43 K f = xyz IY] Hessian 5ifF.
i AP E AN T4, H4% Enter B4

== afl=maple(hessian(x*y*z,[x.y,2]);}
afl =
malrix(]|0, z, ¥1. [z, 0, x], [y, x, 0]])

iy

LU A2 Maple dEIRE Fgal, HABOLIER S R, #8adhdE
H AT T EFF, 3% Enter BE#AU.

== giZ=maple("hessian’,'x*y*s' [ x,v,7])
af2 =
matri([[6, 2, y1, [z, 0, x], [y, %, 0]])

el

AP RTEAERL 1R ZE T3 2, (ER] sym REORSEINIXIRLIR. YL R US4
RHIRETF B0, A TaT LUHAT AR

==uf=gym(af2)
af =

[0,2¥]

[z, 0, x]
[v.x,0]

>

R, af2 O AT S 285,
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9.8.2 mfun < RYEH

mfun PR A T-45 Maple iR20R(E, HAERKAWT.

mfun(' fun', pl, p2,...pk) i %+, fun /& Maple ¥ R4, M1 pl « p2 1 pk %5
i Maple FREITSMAZ . B — D8RI LR, HALETE S50 201 Maple #f £
HIRLE SR & . mfun PREUERIEZS 2B ECRH fun B EH {8 FF LLSURS BE IO 8 T2
IRMH MATLAB 7.0. X FERE fun B{TRIANESE, RZAUSEB] NaN.

{5 9-44  mfun pRELMET] -

f: fEM2E LA L R ar 4, HF% Enter 8GN, 45 R WE 9-7 iR,

e e :\ — u:Ual :ﬁ.n;
== y = mfun('Fresnel('.x);

== plot(x,y)

Fila Edit Yiew Jmaert Tocls !lﬂu ].1_' - -
h-:l:jiar“'ilanft A2/ PRT
e ey S p—— | .J.{._ s
DE, T T i T - o
e N Eewe i Al
L .'"I \ e
07 / \, s =
ILE.- / \ Illl,#ﬁl.']l A A / i e e
. . .n"l W y, \ . | -~
0S5+ \ / / \ A £\ A=
oar \‘*.. s ¥ . ai
03t Josa
/ [ iy -_:'.
E.: - Jllli fi -'..|‘Ll i J
DA
TR R T

B 9-7  mfun fir %)

9.8.3 maple Bk E7E £ F5 B BOAE T i

AT IREUE T maple F eR 20T 3 8505 L8, 1 7 6T LUT] mhelp index . mhelp index[category]
Fl mhelp fun_name @iz 2 43R 73 % PP R RS B

1. mhelp index &%
Zim 2 il LASIR Maple 7ELE TN 25126 Hat. RIS F.

mhelp index Index of help descriptions
Calling Sequence:

Jindex[category]  or  help(index. category);
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Description;
- The following categories of topics are available in the help subsystem:
index{expression##expression operators for forming expressions
index[ function]##function list of Maple functions
index[misc]##mise miscelianeous facilities
index[package##packages descriptions of library packages
index[procedure]##procedure topics related to procedures and programming
index[statement]##statement  list of Maple statements

To access these help pages, you must prefix the category with index, thus ?

index[category].

2. mhelp index[categorylér %
i T LIIR N Maple P B R 28 Bk, HAEFR L1,

mhelp index{ [unction]
Index of descriptions for standard library functions
Description:

- The following are the names of Maple's standard library functions. For more information, see 7f

where fis any of these functions,

AFactor## AFactor AFactors##Afactors
AiryZerosti#AiriAiZeros AiryZeros##AiriBiY Zeros
Airy##AiryAl Alrv##AiryBi

Angerl## Anger] Berlekamp##Berlekamp
Bessel##Bessell Bessel##Bessell
hattype##whattype with##with
worksheet#tworksheet writebytes#tiwritebytes
writedata##iwritedata writeline##writeline
writestat##writestat writeto##writeto
zip##zip Ztrans##zirans

See Also:

readib##readlib, libname#tlibname, index[package W#index[package]

3. EMEEEHER A EREAES K E mhelp fun_name

> mhelp fresnel
FresnelC - The Fresnel Cosine Tntegral
Frestiei’ - The Fresnel Sine Integral
Fresnelf, Fresnelg - The Fresnel Auxiliary Functions
Calling Sequence:
FresnelC{x)
FresnglS(x)
Fresnclgix)
Fresnelfi{x)

Parameters:
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X - an eXpression
Description:
- The Fresnel cosine integral is defined as follows:
FresnelC{x) = mnt{cos(P1/2%t"2), =0.x);
- The Fresnel sine integral is defined as follows:
FresnelS(x) = int(sin(Pi/2*t~2), t=G..x);
- The Fresnel auxiliary functions are defined as follows:
Fresnelf(x) = (1/2 - FresnelS(x))*cos(Pi/2*x"2) -
(1/2 - FresnelC(x})*sin{Pi/2*x"2)
Fresnelg(x) = (1/2 - FresnelC(x))*cos(Pi/2*x"2) -
(1/2 - FresnelS(x))*sin({Pi/2*x"2)

Examples:
> FresnelS(infinity);
1/2

> FresnelC{1};

FresnelC(1)
> evalf{%);

JTORO3404
> Fresnelf(1.0); '

2T989340{4

See Also:

erf, dawson, inifcns
o

99 > &

1. BT 5 2L f(x) = sin{x) + cos(x) - tan(x) .

2. AH O PRI SRERAEx=0. x=1, x=27z K.

3. RIS RAR f(x)=x+cos(x)-sin(x) T x = r — 1 {8, FFHEREE R
CUT S MG, Bl R E 1 67. 262, 1047, 20 {2 0 50 fr f7 2430,

4 Wx A HSER, flx)=x"+2x"+1, g(x)=x"+6x"+3x+5, RifrwTF
() fx}+g(x)
(2) f(x)xg(x)
(3) 0 f () dbaT X 4
(4) K g(x) AL

5. Mx ATSERE, y=x"+2x"+1, z=y", w=sin(z), &k w XTF x %

SRIAN, FERMx=58, whDNBORZEES [ 1. 2465, 1047, 20 60F1 50 fr 5%
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BT ang .

6. (TH sym HMRECEEN T RT3, a=sm([1/ 1 (x+1)31/(x+2),1/(x+ 3)]) ,
b=sym([x,5;x+2,0]", WX XPHANFFS HEE S HEAT O R A

(1) a—b

(2) a*bh

(3) K afEE

(4) K ariy4w

(5) Kb fyif

(6) 3K a PPk

(7) ka’

7. K By 0 I R

X

Q. sk SMX) sy KR ER

X—a

9. Ksin(x)+x 7F x =[0,8] LB,

10. KT FEER sin(x)+ x” 11 5 K5

11 WA EEREARz=x*e "0, S FE5.
(1) X T x (Y Fourier Z54 A7 Hal 7y ik

(2) -+ y 11 Laplace 7% Jo Hoal 25 4

(3) il T x My i Z B R

12, KLk R {3“‘“’ =
4x+ 3y =—]

13, SRR i g | X~ 0-78in(x) - 0.2c05(y) = 0
| y-0.7cos(x)+0.2sin() =0 -
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IBITRTIRLEEMSE ), AT LRSS E] MATLAB i & 5 HAE S LER B A E,
JHA T ar &8 L0 G AT, AMiL MBS Ak ar /. XP iy R
EE T Ar ST ECR T, ST A, HEERESBEPEEN. SHELRE
2. BZ«HFEHILERIRE, PR HXM AR . Bk, B4 -1 1&aiE
i MATLAB 7.0 RIF AR5 80E = (131 C. Fortran F! Basic Z5)—+#F, a7 LUk r F B A R
Rl X M U R TAE A5

10.1 M AT

10.1.1 M HEHRIRARSS

M IO LE T - - R F, R MR R AR S, O, 468 E ek
W E M, MO D ORI TR A S ASC I B S A T, Wik,
b — mmmﬂMﬁ%ﬁﬁ.iﬁuﬁﬁﬂﬁjﬁﬂﬁﬂﬂm&n%n

MIE SFFAL R, MATLAB 7.0 & -MEBMINE S, 'S4G GMEM S, T
mﬁﬁF&JME@&ﬁﬁﬁﬁmﬂﬁ K, MATLAB 7.0 400517 M L &4
M A N F AN TR P, Bt R RO R P s R, B8, K GRS
R, REBEEREMNNFED RO ILIZ4T, T FBREG s f A it

MATLAB B S8 TIRE M T B, TAHEPHREEE MMM X, TiEs
VIR T HA, MATLAB 7.0 A 0T L4 732 M H 88 AT, Lia& {5 . CDMA S50
e MEMIE, B THA. SRS LEAAR 7ES T HE%. RigTee, Hyo
ATLAARRVE T AR O B A M 0, ARSI M THLRU m A BL.

HIT MATLAB 7.0 55218 CEFSMOA,. Rk, ©HiEES CiIESHMR AL
LAEE, X TRGE CETSEAN CIESHYE THEIHM R, 25 MATLAB 7.0 ¥ -
i or T B ) A

M AT R, =Bt g A3 (Seript), - B R $Function) . E 1 1& 1 (0 RIS,
TR LA

1. MR ERRE T

BRE M U AL R, B Ah, BUIAREE L - MATLAR 7.0 AYJZ 1.
TEFLUT LA
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(1) A M U2 R BIE R E—ITHI R 2 BAFE ] 3257 -, MATLAB 7.0
AR TEITHRES, FEREFHEERE D 2R ITE .

(2) BB CHEABE LA I NFEH. ZIMBERERBRERZEBRERE, EHRES
AT BEAFEFESED MATLAB 7.0 ZB85 31 7RG EBR L TERERSIRG
RERIERALCARSR, T LERM K SR e 7, EEER A U E— 4 M SO R 4
— MRS

(3) BEE M LA E Unix & EX KNS ZEURER, ERE windows F& ELEAR
SGRNER. ATEMERNRTFEPRERE, 2™V XERFRPE,

() RELZ LML A THRIFL, Tk, TUEEENZER., HEMTRLAA
. X TR MW EEERmEZRNHEE .

5y — TR M IR ATERY B ST MHREE M LR
¥ function 1XM5], BEEREX A REEES NN A LBAEAEL. B9 T AR AR
MHZEBEX MR RTEE. WATEGSEBH XD EHEAR, MR adm
IR AR, BiTRATESTER SRR AT,

(6) WHEF M s MELRERITHE S RIZ RO CA . -4
ERATHERME H 4T, X AT lookfor fir S8 EIIT. HI IHBREABRGHE KL,
FOXN BN — MR ERE . TTN— T2 GRNTRATHGR 7 v 8880 8 AR WL A8 H 5
"k, MHE 28 B EBRFREL

(N TR ORI RS ZE R BREASH, XMW E MR
HAZAUR LR, MEAEAFNEEER NS FEE .

(8) AR EEERITEAZ LI HEBMHAERT REE. — MRk e s
THEAZEHTERI ARZH S R AL H 350 MATLAB 7.0 54,

(9) —MRREEN M XX TR MRS — TR T e R 1 T 77 B F return
(R OLRK =

(10) -~ PR AT LA DL R MR B error SR AT EEREIR S 1847 IR BINIAES Ar
AEM,

(D) EELEM A waming, - DEEWLUE D -REH(E BRITHREHIT. X%
P TR E BN A U A — S R Sy ok i AR R R Y.

(12) RAGU M LALLM A CHMIRAE. LB8 A, XA
SOH A REE TR RET, T ASRZE MATLAB 7.0 () TAERK [T T

(13) £ EREE M XM DT RUHEL 2/ RE. X Eopf MO R £ R 3SR R B
B, FREL MR RS IE TG, T AT e S B8R ),

(14) R EAEIEA M SO 0 T30, AT AR A M ST | i el 3
AA. ERERE . Tt e CMorm LEK E .

(15) BT TeRBL5, M OISR LI RE R M 0, SRR M SOt 211
RN private FIFI RSB THRTIAHEM H. BHART M CHENYHSE TN
PR A BET X LS R AT M DA,
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2. M XFRIH TR S

TENE- T M UHEHEARLREES. Ll - AR EF T F R,
#10-1 FREI M CHRERR .
f: A Medit @, TERITEMANTARE.

function f = fact(n) Yok B E AT
% Compute a factorial value. %H1 1T

% FACT{N) returns the factorial of N, %o FE Bh LA

%% usually denoted by N!

% Put stmply, FACT(N) is PROD(1:M), Yot B

= prod(1:n); % FREE

Z10-1 ¥IH T M TSNS hiefmiER .,
Z10-1 M uHaUBAMESREIE

il R
RECESCTURIR TRFER M ) | s XREA, LRSI B rs L A L
HI {7 FI1 fF 3B P AT MRS M 808, 1978 help #0 lookfor fr 4 %5

oy LR 4T L
WEIL & AL HY ATEIRI AR, T help 495 HI 47
L g ATER
Mk R M SCHE N SRS, R AR A 5B
T BREFTIRX

10.1.2 BAEI M &

HHMRH A TFEBAR S MG, HSFENREGAETESH A, i, B
AW OMA LG ERRG, MARGS TR e R ERmE. AR UEEE
CEEMARAHE G S EFRE M RAS m N ALH T, BIROEITHN RERAZM
KR RUE . REEENLE, B/ M IS Bl S MATLAB
TO WA ERERIAEYMARESR, UERFENTRESHRAER. B, 24805
GUERRY M LI ATE MRS R RN, ZRECS WA |

H FIAR A RS T ST TGS B LD P AGS I T 6 S, Bdmbix s SofEmf, RE
R B BT PR B TAE TR E S, NABAFERGC N, RSSO A 41
ERSERE, (RS ORI R AT LA X, TR A2 b S

¢ EWSE O ARMA edit 14, RREEEHTER LR “HiE B, T

F—1#HHM X HmiEE .
om%ﬁﬁﬁ%ﬁ%¢éﬁﬁﬁmMﬁmaﬂuﬁﬁmmmmﬂﬁém%ﬁ,ﬁ$
mfiles S & SR L4 .
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¢ IZIT M AR, —EEBRUEATANG M SO ATHIRE ST, &), MATLAB 7.0
s i KB TN MRS, Azs B s e M. T2 ] UG S]] which PRELAGIE s
P FH b B T 1 S B R
Blh, S plot MECRETLMM#E T, o LIEHSE DA which plot, Ji
Enter 211X .

== which plot
CAMATILAR 7.07000lbox MATLAB 7.0'wraph2diplot.bi

ey

QAT R 2 ANRTER AR N B, W RAME A R addpath RIRE T, e, BT
H] 54 addpath('C:\MATLAB 7.07\toolbox )4 ## 1% 1 T CAMATLAB 7.07\toolbox }| 5 F.

M 10-2 - Arr S 0, 3K sin(D). sing2)-sin( 10)#I4i1 .

W ThAIHA L dm AN E R T .

Yeld G A THACLK B MR 1
Y VLEHI T4 A K M SCPR) RR
Yo % AT T MLER R O sin(1) 3 sin(LOMRIE .
for i=1:10
a=sin{i});
tprintf{'sin(%ad)=",i}
fprinti(™ 1 2.8\’ a)

end

P M AL sumsinm A5 work S0 TR, L1 10-1 B, 5S4 T
T sumsin,  Ji4% Enter SR8, BRI FiHE 8.

== sumsin

sin(1)=  0.84147098

Sin{2)=  0.90929743

sinf3) = 0.14112001

sinfdy=  -0.75680250
sin{d)= -0.Y5892427
sin{oy=  -0.27941550
sin{7)-  (L65698660)

sin(B)= (L98Y35825

sin(9)= 0.41211849

sin(10)=-0.54402111

AW, ERBARH M IO, LTS A BT SsRA . 2074 n

e sumsinm L ETERIG A, TS T 1A help sumsin BDu B 824 T sumsin B4
A M SRR R A
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>> help sumsin
KR AR FIRAR A M LR
FEH T 440 M T
iZ e SR T B H N sin( )3 sin(10){H .

-2

RFEQ: ]E_}Inrk :] « B M-

FHEWm fﬂ-un u| . B ) I
REEE T, [ﬁﬁ?ﬁ"&:# (s ®) _-:_' “ I

E10-1  BRACK M OO iR

B 10-3 g — A M SRS Hl— IEsZ 2k .
fif: M Medit &1, ERLMANTAHZE.

Yol SCH H] i il [ —2X pl v 22 p]l [ [i] 48] F g 2k B
Xx=-2*pi:0.05:2%pi;

y=sin(x);

plot(x,v,'c¢+")

legend(' 11 9% &k Bl

F51Z3CAF LA sinpic.m B SCMFZRAEAE work SCHFK Fidle 7E4 6 LI sinpic, I
% Enter #8110, HEILL FiHg R, wE 10-2 fix.

file Bdit Yiew Dnzerd Toenls Bimdew [l
DEd& rAA/ 2RO

AL et -
T T T T T T 'i

i
4 wh S .1
Fi~o n‘u f : - Tl
‘D8

gt

.u-

Toa

4t 1

,-I -";.F--.‘-J:I: ; i 1
st R ml_ -I:“ .

oat

} | P |

s - . . |
e o 2 g F) 2 ERRERN

OGS

4 10-2  (HBIAS MU B
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10.1.3 B M XH

REM AR M IR ERE KR, WA M R B —SHG45E0
HAF—E, AFEEFEH, A -EHEBEER, R M XHE—BHEgGHES
¥, HFHAEIRBIEGR, X6, R EFHMEENREREED B, 2%, B8 RN
M LHAHESH, XN, PR e BEEREM S RRE R 2 6
PEAT e |

BAREEL M PRI —ATHR R L function JF4R, WEHBSUFR— MR EL B F#EHN
P MATLAB 7.0 R¥ERIDG MM TR REM MR EFRARESRTE,
W RBCETEE R, REIEITTEEZ R, Bl EXATEBATIER EHER.

LA 20 108 B pR B M SRR k.

#10-4 HE—F BT HHE,

. R Medit 51, ERAMALFAZE.

%WiZREUT - AlE FREEHE
Y IE IR 20 isleapea(y), B y 2B P BT SEvH EH 445
function isleapyear(year)
sign={,
if rem{vyear,4)=—0
sign=sign+1;
end
if rem(year,100)=0
s1gn=sign-1;
end
if rem(year,400)==0
sign=sign+1;
end
if sign==1
fprintf{">edd year is a leap year.\n',year)
clse
fprintf{’%44d year is nol a leap year.\n',year)

end

PIZICHLL isleapyear.m A SCAFZARFETE work SCfESedh, B vy LIER 0 F R A
isleapyear K.

>y 1= 000,

== y2=2000;,

> y3=1996;

>> y4=3000;

== 1sleapyear(yl)

1000 year is not a leap year.
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>> isleapyear(y2)

2000 year is a leap year.

= igleapyear{y3)

1996 year is a leap vyear.

> isleapyear(y4)

3004 year 1s not a leap year.
2

REEFIE— M, 1550 LA 2 M SR G M o B A FE Y B
% 5. | |

1 10-5  BIARE M SCHFRIER N M 30 DA R B B Y R BAIR B

e EHRAERENA M DT,

WiZIZFFH TR R EE M i S BNEG AR
WHRMBECHEERFT A RERERERSELE
functicn y=hanshu{a}

x1=a*3

X2=3/a

x3=3+a

xd=3.a

KR ¥ ara Xy hanshum, FHAEGRSELTL x1. x2. x3 # x4 BAELT.

== x1=01:
= x2=0.2;
>> x3=0.3;
=2 x4=.4;

> a=2;
>>hanshu(a)
xl =
6
X2 =
1.5000
X3 =
5
xd =
1

Yol , FEREEI M M WER, x1. x20 3 x4 HIMENAHBEYXT, SRilrRE
REE TRAMAEL. AR, ETERAN, x1. x2. x3 1 x4 BEFRERESL, W
TREREFER .

=y
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xl=
0.1000
e
x2
0.2000
= %3
X3~
0.3000
== x4
xd =
0.4000
== whos
Name Size " Bytes Class
a 1x1 8 double array
x1 1%l 8 double array
x2 ix} 8 double array
x3 Ix1 8 double array
x4 1x1 & double array

Grand total is 5 elcments using 44 byles

et

u ERRIF o, ERELUM |, R E’Jfﬁmuhiﬂﬁgﬁ’ﬁﬁﬁﬁﬁ%&ﬁ#*
1, XA M AR AR

thmﬁﬁﬂmiﬁﬁ&mW$ﬂmiﬁan

WIEFLF T TR AR M L T S BT S A
Tl AR R M AR K BT -
x[=a%*3

x2=3/a

x3=3+a

x4=3-a

WM EAT 2 A mingling.m., JAMBTER A LS x1, x20 3 M x4 BET T,

== x1=0.1;
== x2=0.2;
=2 x3=0.3;
== x4=04;

gLl BUACESSm, SE—1Pafl, EITAFm .

ey 322;
== mingling

xi=

X2=
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1.5000
X3 =
5
x4 =
1

SR, AERAA MR xb 2. S x4 U HBRT, SN2 iE
AE TR AREL. B2, HEEDFEEITFRER, x1. x2. x3 ¥ 4 HHEEA
RAERW, HPaLi@Edu TREFRLE.

= x 1
xl=
6
= X7
x2 =
1.5000
ESb &/

x3I=

Name - Size Bytes Class

a txl 8 double array
x1 1x}

X2 1x1
X3 [x]
xd Ixl

(irand total is 5 clements using 40 bytes
=

doubie array
double array

double array

e o SR« R |

double array

AL, EHREAN M SCHFRE, & M AR E S B T AR ISk, I TE i H]
I, -~ ERERRM M AR — 5 R .

10.2 MATLAB 7.0 B

REESTR MATLAB 7.0 57, #H L E2H MATLAB 7.0 & S HEBNEA,
£ MATLAB 7.0 54, FFEMNEHRAEES, A NER/RSE2R TXAENRNE,
A Hegn HI i m BRI . BE RRESFEEHRETFSH. HARKBAGSEL
Al A, ks, MATLAB 7.0 i S EEAET 4 Fos@asismas#,. S, ifelse-end
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#E ¥y, switch-case-otherwise-end &5 4. for A0 while ¥ . BT XEgEHEERAE
KEH) MATLAB 7.0 654, A& H HILE M O, A2 E#ENE MATLAB 7.0
%}iﬁ_i?a '

10.2.1 RFLEH4

PR B R MRS, APERSEERZE, RS EREFNYENE
MRAT . Bk, XMIEEFLEAES R, B2, A TEMMERMBNZEHIENTEN
FAD, BEFESMLERE—, SIMPNTEER AR, REml, ST hgfRenfdyk
Vi, A IR S5 #0302 BERB IR i R v

B 10-6  WiFF R,

fR: B M IHEWT,

a=1,
b=2;
c=3;
sl=atb
s2=sl+¢
53=52/52

R AL R shunxujieguo.m RAETE work ICfE KW, EHASHFIHBA
shunxujieguo, JHi% Enter 1IN, BEIMTFER.
>> shunxujieguo
5] =

3
82 =

53 =

e g

W, RERRIITE LGB, HEEERTHR.
10.2.2 EFiER)

RSN, FETRERE -S040, T TGS HUTARNEN, W,
2 T SOR A REHIEFRERE. & MATLAB 7.0 & 5p, 1 H if-elsec-end S5H3% L
X P s,

if-else-end A ME R BB LLF 3 #h.
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1. RE Mk EERTaER
TR P& T .

if iz

HATiEA)

end

XRiSEMERETR MEREER, vRE A HENEN), AFRAICAER, BT
if 0 end & &2 FIRFRITER], HFUAFIIT.

#10-7 HF -MEERE N T if-else-end JEFF B HIFMEHR
#%: e M SO0 B |

Yol% R FH T if-else-end EAQIRTE —F L
function f=ifone(x)
if x>0
fprintf{("%sf is a positive number'n’,x)

end

PR, BB x A FEE, BHEEHRIER fprintf(%f is a positive
number\n',x), &N EFG AWM. )l UBIEWT.

= k=4

=> ifone(x)

4.G00400 is a positive number
=

AT x>0, BT T fprintf('%f is a positive number\n',x), {EH£4 x<0 8 x=0 B}, &
ITEFRSRT.

x4
= tone(x1)
=ox2=0,
»>ifone(x2)
pos
uf L, REEATRAIT R SR
2. HATE R ATTHEIR
BN g~ HE. if-else-end SR Un F.

if ZAa
HATIBEL) 1
clsg
AT 2
‘ end
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R, WEREAAR, MARZBZITAMER 1 NEFEARK, MWREFZT
AT A 2.

5] 10-8 {3 AR EEREAIE R F if-else-end BB FAIHEA.

2. S M TR R

Yol -E R A 2 kST if-elsc-end IEDIHIF
function ifiwo(x)
if x>0
fprintf{*%t is a positive number'n',x)
else
fprintf(*%f is not a positive number'n',x)

end

EFBREFR, JBH « BHERH, EFEHIFEA fprintf%f is a positive
number\n',x), 75 W FZFEIGINT 1 IEA] fprintf(4f is not a positive numberin',x). JH 1A LI E
.

== x1=583,

== iftwolx1)

3300000 1s a posiiive number

= x2=(h,

== ftwo(x2)

£.000000 is not a positive number
> X3=-023d.

> iftwoix3)

-9.234000 15 not a positive number
o

Al UL, BREHRFR R T DR SR S A A B T SR R EAE, L IR R IThEE .
3. & 3 #aEk 3 MLl LiRIReTaYER
L 3 Fral 2 R EER, ifelse-end Z5HER RN K,

if FixA |
bl 1 HEMRIRATIEY |
elseif #ikl 2
FIER 2 A EBHI T ) 2
elseif F]ix L 3
IR 3 A AN RIHRATRE) 3
elseif Fik A 4

LUETC 4 AR NITIE Y 4
elseifrr==--
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vvvvvv

else
RSN RS e 9L L N AR KRR

end

XM, ETRERBRTE —FRE A AR, WPHITE Z I ERITES,
I R Al HALR X RRER, EEEBUIH AT if-else-end Z4. M H, &
J5 [ else 34 A1 H Al L. |

Bl 10-9 A 3 FEL 3 ML EEREMN T if-else-end FERIFEH.

#: &M T,

Y12 o) £ 7] 11 5 If—else—end AT 3 Fh HiE
function f+ifthree(x)
if x>100
fprintf(*%fisa great positive number'n’,x)
elseif x>=10
fprintf("%fisa big positive numberin',x)
elseifl x=10
fprintf{'%tisa small positive numberin',x)
elscif x={
fprintf{"*f 15 zero\n'x)
else
fprintf{"%%f is minus rumberin’ x)
end

F_LEEARIT S, 3 5 B3 RBARIKSH, BES MU AR MR . 112 x>100
I, FBRFFRRATE D fprintf('%f is a great positive number\n' x).

»=x1=120;

== x2=23;

= X3=5;

=2 x4=0);

> x5=-T &;

== ifthree(x 1)

120.000000 15 a  great positive number
= ifthree(x2)

23.000000 is a  big positive number
=2 1fthree(x3)

5.00400¢ is minus numbcr

== ifthree(x4)

0.(H00U00 is zero

== 1fthree(x3)

=7 80000 15 minus number

=
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A EERFEIFITLLE R, FH ifelse-end Zfy] LB T EMFE R A G2 MM E R
] 3

10.2.3 HXiEF

+ MATLAB 7.0 &85, BT Rl if-else-end 43 X iH A4, BIRET Bo4p -Fh
7 ABENER, AL switch - case - otherwise - end 7 X iEh], X MATLAB 6.0 L, F&)
KA G N (K T . X AT AR © 18 35 i AR 2805 5 A0 A 2 08 @ 55 Fl MATLAR
7.0 B4 hhe. eIEMEREIN N K,

switch JF % iE0]

case Z&HiEND),
MATIER], e, TSR]
case { F BN 1, FAHEM 2, KIHERD3I, e \

m’fTiﬁ'{U! TARrE, ﬁﬁiﬁ'ﬁj

otherwise,
HATIER], e » HATIER]
end

TC LRI S, DA FHE TR AR S T RSB A BAMITA, BRI
IrHIRHREN, WRIMEME MBS IFR &AM G, REEHAT otherwise J5 14
k],

#1 10-10  switch - case - otherwise - end 43 1B ,

iR R M SCH TR .

function lower [{method}
switch method
case {'linear’,'bilinear’
disp{"Methed is linear’)
case 'cubic’
disp('Method is cubic’)
case 'nearest’
disp{'Method is nearest)
otherwise
disp('Unknown method."

end
B LIARIFYT L lowerl.m by AL RE, R4S EIMINETZ M.

== 3= linear”
== lowerl{a)

Method 15 lincar
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=>a='bilineat”;

== Jowerl{a)
Method is linear
== b='cubic';

== lowerl(h)
Method is cubic
= o="My God';
== lowerl{c)
Unknown method.

P

TR R RN TSR, W LU A SRR I 4 SR,
1024 ##Eh

try-catch $RRGTHPRE T - RFHRIE . HAgikit, RA) try-catch ik,
MATLAB 7.0 S SR R R BT B3R, B P T LU MATLAB 7.0 B RN & 4 69
ORI . EREAERT.

try
HATEL ]
catch
HATIED) 2
end
AR, BATHA D RIBT A S A EAIT. IR ITIE A 1 i MATLAB 7.0
PRI, M, ERTERITEN 1 205, DS R E SRS end B4, BE, W4
TLIEATRATIH | R, AR T MATLAB 7.0 812, B4, BB HI5k 7 BV 3 carch
B, RIRTRATIRIE W] 2. 1L catch BEHUL, BREL lasterr A& T 46 try BUELGE Bius:
R FFT S . JXHE, catch BEHRPKIERA ST R) 2 SR AT DASRUOX MR E 4 8, SRS T 404
P RIHAE
try-catch MBLHW LA EMI, B4 - try-catch BEBREATIED 1| fI3ITIEA] 2
BRI LLEE N T try-catch B,
1 10-11  try-catch FFLE 1R 1 46481,
. Tdp A NG N EA], T Enter BERR A

== X=magic{4),
== ¥=omes(4,3);
> try

F=X*Y
catch

Z=nan;
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d'isp('}( and Y is not conformable.'}

end

Z=
34 34 34
34 34 34
34 34 34
34 34 34

i

L LGHIRRF, B X MY F45GEE, FLUBUTED “Z=X*Y” WaIE18HE,
RIPHLHAT, HREFBE catch FTIUMIHITIES “Z=nan;” F “disp(X and Y is not
conformable.}” . WIRBARFERE Y R4, FHERE X A Y AT, MATLAB 7.0 RiF
RIEATHATIES] 2. MEAGASEFLPEAD T4, 3% Enter HIA.

=> X=magic(4);
== Y=pnes{3,3)
> My
Z=X*Y
catch
disp(*Xand Y is not conformable.”)
end

X and Y is not conformable.
e

R, AEH lasterr BT AR L AT HHE .

> lasterr
ans =
Error using == mtimes

Inner matrix dimensions must agree.
s '

10.2.5 for fAIREG]

RILA 4R T PR R BRI St TR E M, LA TT LAAR 77 (68 Mo o s R 7 it
B2, AMERFPEHEmT, FTRE. HE, LSEBRULHMENESIEYN, S H
AP RIAGRR LR N T . WL BEES Ff, MATLAB 7.0 8 S84t 1 155n
AT, G LR P R Ty S BN AR, AT o) LA 75 HE R s A 3RS BB 3R E 4] MATLAR
7.0 ESHAE TR AR, B for FEFRF while 6, AT L1048 for 5.

(1) for TRFR A B KRF MR, i FOMESA ) W 40 A0 35 30 R A IR B 50 P 0, sk i
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T FE R NI IR B IR TR BRI .
for i =314 4,
PaTifrf, e » BITHR
end
ERRENZ—TNE, HHATUR msin: Kb m, s Bin FTLUAEE, N HEE
R EE wom B, s B4R AT OB, M2 n<m 8, s BT 0 1% HAHR
HZH, ZEXABAR TR, RELWLATEN ma XERAER, I, s Q54
Al n RWKT m. MAEWLEEE - MREBRAS I, HREFETRZRENE
E. i ERTLLEFRTAY, T PN B 517 o 40 R 3 R
1 10-12  for EFREME A
iR TEon S LRI IER), 31 Enter $250A .

== for1=1:1:10
x(1)y=i"2;

end

B3 X

x =

1 4 9 16 235 36 49 Hd 81 100
=

AR A for 183, R T EEH x M (DB xQORIFL, BEFEZETRZE, H)
TETHXAE R T IEELYE | MO0 x. B LIRS {EH whos &14- R E ML
AME R .

=> whos

Name Size Bytes Class

i 1x1 8 double array
X 1x10 ' 80 double array

Grand totai is 11 elements using 88 bytes

=

(2) for IEHH T — MG S R2IREMH, C A KBE for TEH SR MNELibR% T
ANBEEMEH, IHEAPRURHEEHTEARRATEE. THAE— M REFHN SR
S, :

B 10-13  for A MIBREFA.

e S E UPBAWTEL, 5% Enter B

== for i=1;5,

for =15,



* 192« MATLAR 7.0 Rt FH

a(ijFEGH-1)

end

end

> A

q=
1.0000 0.5040 (.3333 0.2500 0.20060
0.5000 {.3333 0.2500 0.2000 0.1667
0.3333 0.2500 0.2000 0.1667 0.1429
0.2500 0.2000 01067 0.1429 0.1250
0.2000 {11667 0.1429 0.1250 0.1111

=

14
5 10-14 A for fEHRR Y AMLAK 1Y (=1:10)HIfA.
i=1

F: FIOFM XA EREE T, AT, R RS2 forsum.

sum="0;
tor i=1:10,
part=1;
for =11,
' part=part*j;
end
fprintf part{%d)=%d.\n",i,part);
sum=sum-+part;
end

fprinti{’ The total sum is %d.\n’,sum};
S E | A forsum, AN TEER.

== forsum

part{ 1 =1,
part(2)=2.
part(3)-6.
pari{4)=24.
parl{5=120.
part(6)=720.

part{ 7)=5040.
part{8)=40320.
part(9)=3628%0.
part{ 1 0)=3628800,
The total sum is 4037913
s
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10.2.6 while BIREF]

5 for B A, while f8FBIAIMFEHIPT LLEZEEEINER, W, MR REN]
DLE—NATE. SERETFTEW for BB ZEE. EFRERET.
while A,
PATIE H]

end

TEX AR D, ABERIARREANA false, BFRS—HENTTE, HPYATEN
B, ZSERETHT R, tnFTEANESL tue &, EFEABEATEREN. KHikhEs
H while {3 — BB ERTEGPREERERNNER false FHFR.

% 10-15  while fEPRRIE A .

B R EW DPEAITTRR], % Enter BHHIA.

>> A=rand(3}

A=
09501  0.4860  0.4565
02311 08913  0.0185
06068  0.7621  0.8214

== E =0%4;

F =E +eye(size(E}}; N= 1;

while norm(E+F-E,1) > 0,

E=E+F;
F = A*F/N;
N=N+1;
end
== F
F=
1.0e-016 *

0.1658 (0.2159 0.1001
0.0574 0.0747 0.0346

0.1813 0.2361 0.1094
== B

3.1250 1.7453 1.1993
0.6360 2.6358 (11796

1.8018 2.2981 2.6663
N '

23
o
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10.2.7 A¥lxEBERS

AR ER YT T T MATLAB 7.0 iI5 5 K3& AFHER), B AT LHEREITE#AT R
HAAMRFRIE. M5, MATLAB 7.0 08840 7 —dedGBepy B4 filig e, BP Al DUfs A
EANBRATES R | BRI R LR SR MO R T I RS . AT 13 B P 2B
BT EY HESS S VI LA R B A ., {EAH PR R RO ONT, BT iR R
TERBEMAH,

1. #81F % break #l return

¥ 5540 break M9, break FHI—MHITCMRIRFZHIE, 41 for FHINAT while F5FF, —
B i IS AKAEA break B0), X% ifIEENEE — T M&IFE, break HAEBATA, £
LIRS i R GE PR T 2 755 . 102 R BEH D, break HAEBAHHA &S MR A EH
i,

1 10-16 break WA A .

R BRI M SO R

YolZ AR TR ARES W (78 Hs [) 2 o) 1
%I, K 36, #0100,
%k HRE LR,
i=1;
while i=0
if rem(100-i*2,4)y==0&(1+{ 1 00-i* 24 =36
break:
end
=itl;
ni=i;
n2={100-2*i)/4;
break
end
tprintf("The number of chicken is %d.\n',n1);
fprintf("The number of rabbit is %4d.'\n',n2);

iz M UL chicken Jy EME4 RTF, JFAT& 4% NI chicken, E1Fi4FFEE
WTFFR.

== chicken
The number of chicken is 2.
The number of rabbit is 24.

B, MY break i) SLNFHTHEHE ), ﬂﬁﬂ])”ﬂﬁ’ﬂﬁﬁ%"ﬂH&'Hﬁﬁ%if'—if’ﬁ
f, TRAIH return d5 4, 04T return d54 5, SRR BB AL RE A, WA, A
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A return fir & P LAZ (|- keyboard #8520, HH, FEF/E end AEH, Wi retumn ar < 0] LASE A
7 10-17  return IBDFIEA %
B SREIM 3O R,

function d = det{A)
if Isempty(A)
d=1;
return

else

end

2. HREEEF S continue

continue 5 7)— IR R HIY, 10 for MR while #8535, —AGE if iB4U%
%8 continue 3F40), = if IBHIHE —EMNFHES, continue BB, &5 break EAIH
RO, fEH continue 1) 55, RERBERNBHRITHIHITESR, TASBLD X5,

# 10-18 continue B RIHI{FH .

M. SRR M CHFEIE .

for i=1:10
for j=1:1¢
it mod{j.2)=1
continue
else
Iprintfi"%ed Li4))
end
end
fprint f{"n");
end

W ARRERU YL continue2.m 1377, TEMSHIIHEA continue2, ¥3% Enter
BN, REWTER.

> continue?

3 3 7 9 11

4 6 14 12

5 7 9 11 13
6 & 10 12 14
7 9 11 13 15
8 10 12 14 16
9 11 13 15. 17

16 12 14 16 18
11 13 15 17 19



*+ 196+

MATLAB 7.0 52

12 14 16 18 20
=

3. BB RPRNE&%S pause

pause WS HTEREFARELEZETT, FHHPREERAMEET. XFEFESFT
APTRREFNFEEEEPHEROBER. SHRERBT.

¢
4

¢

pause fr 4 Pl FE 4 (-2, 4 Enter S5 4k 48

pause (n)#7 S TEFEFIE T RNZ A ATIGE S n B EdkEE, XE n A ESE, T K
A EHRE, nXETHE 0.01 FbR2EF RS .

pause off ﬁ@%%%ﬂlﬁﬁﬂﬂ pause A pause (mMAy & A THAT, XMW T AR
BRI A T I H AT 5E -

pause on A% BERE BH G ¥ pause Fl pause (n)@r 4181 LT,

{5 10-19 pause 4815 HNH.
. SRS M AR,

%IZIERF A T Bor PAUSE s $MI{E R ik
WILFF— TRtz Rl - R ETL R, SRITHEA pause RS
%ISR Enter 85, RHEMLBIL—FKZME, SREXHEAN pause(n)th &
%I 10705, REUTLHIE— & IR RZHA AT
x=0:0.05:6%*m;
¥=simx);
z=cos(X);
I=y+z,
plot(x,¥);
pause
plot{x,z)
pause({10)
plot{x,r)

VHZART LA pausel.m AL ZIRIT, A H DM pausel, 3% Enter JEFHIA,
—IRBB FER.

> pausel
S

% Enter NG, REWLRIH —F L5200k, WE 103 B, F3EA pause IR .
%5 P ¥ Eater SRR . '
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il Mt Niw fuast Todds Lindes Boly
DFA& A2, 2P0

€ 10-3  pause ﬁff%’ﬂ‘ifﬁ%ﬁ*ﬁ I

P44 Enter 885, RO KEFRFHR, 28 —&2% e, WK 104 Fir. H5
RYUAN pause(nyiRls, XH n=10, B! 10 BJ5, R4 BT F—5 108 1E.

-

T et AT ERCS

s
1':- v I.

P 104 pause g S I{ER 41 2

FRE10 BE, RE0S Az R I IESE ek A S ek iR A dhik, o
P 10-5 A5

m-m:nnﬁ-nmmm =l
DFES KA/ PP ; | ST

e i e T -
= TALIARTE ""'{ﬁ 2 ‘4
/N
j - il_
/ iy
= T
i il
= 3

{,/-""FFF

Pl 10-5 pause @4 (4d /v 4 3
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4. echo W%

BERNT, T M R, XEPmSASARSE NN ExR. HE, 4 TH
B R, TR A AT W, e, nTRLE ] echo A4 SRGIE . HF RS
AT,
echo on A 43T FFBEIA R 01T R R Ay 4
echo off @y 238 3¢ 10| R 6 4 . |
echo file on r&EMIT “file” LM H &4 Spilik
echo file off @iy 2 JCH “file” ARSI SIERITIH A R,
echo file @54 24 LA FEHAT HRIIE Y BRTFK
echo on all 45-%#f L 7R i% T & 5 T AT R &40,
echo off alt #ipKF X A& A 2 F3 BT AT SCHFRY dr 4 B 4) .

5. HRPHWIAIEFRWS input

input fir> RS R SNBSS . FRRRELAL, TAMEBEHENEARR,
FTRTASE I A R .

* R =input('statement') (%2175, BEHU TR statement , W EFYRTTE
A AP AER MATLAB 7.0 IRIAR, BRIOKSEEN R, mERPES
HAEMRARNER TR EaSEEIN A 55ERE.

¢ R=input(statement’,'s") @4 181T/5, MATLAB 7.0 8585346 A, T2 4%
FIRGEEE RIAE. MANTRFRPARERT —RBREL LM “n” i8R, “Wn”
EAAREE T kL, HAMEBA 7 8, aTLHEA “W .

f# 10-20  input @S F{EFH.

B fEdSE DA TIESR, 3L Enter BHIIA.

* * * * » & »

=> R = input{'How many apples do you have?n)

How many apples do you have?

e, MATLAB 7.0 BEASHIE, SEASMA—IME, HATEERA 45.

43
E =

4%
s

¥\ 45 4% Enter 2 /5, MATLAB 7.0 3% 45 IR {45 R. 487 MATLAB 7.0 14
B AL FiE4|], 3£9% Enter 881, .

R = input{"Whe do you love most?n','s")
Whe do you love most?

BT, MATLAB 7.0 BENSERERNER, Sf5H M A— S5 8. 4484 MATLAB 7.0
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A S EOPBAL T ER], HIK Enter HHIA -

I don't know!
R =

I don't know!
o

1A I don't know! 4% Enter 82 )5, MATLAB 7.0 % I don't know!lE{H45 R,
6. KRS keyboard

keyboard #5245 input f3-HIfEARLL SFTABIN A 2I, MATLAB ¥#6H$ 1L
BITET AL TEFREBARS. LHEEWRE, BAR, BFEEH4LET. £ M T4+
a4, WEFHERUREEFETPEEEERHB A E.

10.3 AFRARLRR

SEALET —H, MATLAB 70 MABHHMALTR. $iHTEASEATHR TR
or, MABEH LR RERENTREZ S, FTENHIXETAmMET RN RN
FF R

10.3.1 RVETBRREIERAE

£ MATLAB 7.0 B 5., ZEAUDAMATE. BT BNREAFRNEE,

MAZBEMATREOA DS, HE - RERENEEN R, AEFES R,
bR B AV DIRETE TR M N ER T — RN — Mok, RENB TR N5
TE, BEHMANERY— VRGN E R RER L ERYIE, BRLS BN TR A
IR RAHE.

1. LAY N\ FRi S R

MATLAB 7.0 (T ZEHERMANGHER. XS E ARG T BR.

() REEM XEFTUBERANGREE.

(2) BEFTLUALLE M SOHHO iy S S0E SUTATUE B8 A B B 3 /D A B 3 47
M. BEAGALHEHRARHETRE NS RSTEA.

Gy A KBATFHHEMSANRHEEMN N ETUEET 4 WHEES nargin
nargout R B . A4 pargin ) nargowt RREMARLEE, U A FEEAIE N
nargin=nargin+pi Z EHETATEN R IT EHRMA.

(4) S ITREGEREN, MATEFRHSEEHB kBN TR E |, EEEN
AEXAD A PRTRN, WU E0E, QUEMAT SO ERSS T, XIS
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AR R BIR) T R LR T, AT HENCMBRER, RIFRETENARS
HOHA R R, SR FEBNE, A S AR & H R R B CEX A
Pk, XA B A B e A R ) S e 28 2 fF MATLAB 7.0 228 AT & 10{E
B A e B TAEXO P

(5) R PREFEE T - ADEE BN, (BEH P AER R R XA
B4, WRENMEADEBBES{TEATEMKTLT; NEERRERZ A HBH clear

(6) pREATLLE L A REGE P varargin {FARB RS ASE, BZITTATE
BEIMAZE. varargin B— %R P TEE, XTRTHARNSE | BT E
varargin HELI W EERAIR 1 HER.

(7) MRS RIFHK varargout AR F S TE, RETUESTENMNT
AR B varargout (1% MHUTE LR TEM, XMRTERANSE i DNat
&M varargout B I BEHEMNE i MR, '

(8) BR#X nargchk F nargoutch 4+ HHE A T X7 A NS B T EAN B2 888
I, BOAIMAREAAMBSARE B HTEWNADRES TR Lp I mA 5, mEEa
iR P —MER, EERXEREEIERER, 2T - REE N EH TR
T4 A AT B R A = ) AT e 20 A AR R AT

TR H o R R B AT T 5 R 850 RL R .

i 10-21  nargin RAEXRI IR H ik,

B AFEFSCINGD FOTRE, EHUREN D TSRS T -ASEN, B4R RN
As HEMADZERN, BRIPEEAEAEN, 54 3 MERN, i Bain s s
o BRI,

function d=narginte$t{a,h,c}
if nargin<=1
error{'Not enough input arguments.')
elsetl nargin=2
d=ath;
elseil nargin—=3
d=at+b-c;

end

BeAk, 3R] nargin ATUAE R BS AT R AN, i, EEAE R nargintest i
U SEA¥, TTUZE MATLAB 7.0 G2 B DR8N N TF .

>> nargin('nargintest')
ans =
3

fen

# 10-22  nargin A% F) S G {E R ik
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W EEEETFE— ARG e ER— NSRS, SRR DR R
—BFGAR,  RRA—NERIE FEIARERNT RN, AR
ATE, FRESEREE R —-NERT. AN, EFEEREHAEHEY. BT,

funetion [token, remainder] = strtok(string, delimiters)
% Function requires at least one input argument
if nargin < i '
error( Not enough input arguments.’};
end
token = [J; remainder = [];
len = length(string);
if len=10
retuim

end

% If one input, use white space delimiter
if (nargin = 1)
delimiters == [9:13 32]; % White space characters
end
1=1;
% Determine wherc non-delimiter characters begin
while (any({string(i) = delimiters)}
1=1+1;
if (i > len), return, end
end
% Find where token ends
start = I;

while (—any(string(i} = delimiters})

i=itl;

if {i > len}, break, end
end
finish=1-1;

token = string{start:finishk;
% For two output argumenis, count characters after
% first delimiter (remainder)
if (pargout == 2}
remainder = string(finish+ L :end);

end

%) 10-23  varargin ! varargout 68 Z(E TR 544

AT RIS ERN P LR B IEF ez Meml Az, P F.
function testvar(varargin)

for k = l:length{varargin)
%k} = varargin [k }(1); % Cell array indexing
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yik) = varargin{k 4{2);
end
xmin = min(0,min(x));
ymin = min{0,mindy));
axis(fxmin fix(max(x))+3 ymin fix(max(y}+3])

plot(x,y)
2. /%R

L MATLAB 7.0 & 5, s3IAHE LB ESE B, SR ngs T FEX
Bl filf, MPREMRNEREE, X0 EMEH global MESETE X, M EEM A4S
HZ4 BB RR R AR LA E 3, B8 AT ér 4 B 10 R 4

10-24 4 JRAEE ST 26450 |

#: BUMALAB [f 87 R 2 tic 0 toc 948011 LL 35 B

function tic

% TIC Start a stopwatch timer,
Yo TIC; any stuff: TOC

% prints the time required.

% See also: TOC, CI.OCK.
global TICTQC

TICTOC = clock;

funiction 1 = toc
Y TOC Read the stopwatch timer.
Yo TOC prints the elapsed time since TIC was used.
b4 t =TOC; saves elapsed time in t, does not print.
%o See also: TIC, ETIME.
global TICTOC
if nargout < 1
elapsed_time = etime(clock, TICTOC)
clse |
t = etime{clock, TICTOC),
end

PR tic 11 toe #AR T XT MATLAB 7.0 HE{ U I~ AR 2 tic BBRMIHE,
# TICTOC AN ERRE, KURTHRRAE, RIFEK. S, oo %S TR,
TICTOC 1t toc ‘LAEEIHD | RErBE 5 4 AR, IXREREARIE T XS A0 B9V M, SR AT L
WFTEEL MR T, FEESNE, 2kt TICTOC R4 THE tic 7 e T IR [EHE, & H A
THET MATLAB 7.0 ff) TAERKITHH, BRASFEXA TR 8] B4 TICTOC A0 04 RACE,

3. kAL E

R T 2 RERNZLHITN, R M SR LB A — A persistent 3K
AT PR B B 5 FE RO 03 I 2 0 1 BEAT R ¢, I #5 2JE 0 persistent (X Y 7).
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KA G2 BAERL, HETHTEERGIEFHXETERNINE, PRIFER
fi ) PR B PR E I IT e 3. HE M UFL7E MATLAB 7.0 HIREY, KATZBMRAE.

10.3.2 FHER I

1. TR

M ICHR PR — A R B A  E RE,  ATIRE N TS B PR R sk B ERE e,
ERECE T UATREEN FRE, eI LMESERIFN FREF. —BRE, £
W MBRHARR M X REEA R e AHANHRRE R R YRS,

Lo, AL average B M U HF average.m 11 K.

function y = average(x)
% AVERAGE Mean of vector elements.
y = sumix)lengthix); % Actual computation

ASH P AE3K 12, 60 0 42 JX 3 A EAOY %, TTLIgEEAr S B TR average sBL
15308 average([12 60 42]).

BHAKETZE M A ARE -5, mEEIA-FRE, 7TEHEBNEEU M X
22 Mt

2. BEREE

B AR T - MAER RETY T E, fRER A WUALERERT M it
R TTEATE MATLAB 7.0 Bfy 585 1 ol B ARES M SCHERBIA Ll D THE S .
i 44 R AR S T B

thandle = @arglist) expr

H, fhandle Je AnZ e BEIEREGTIR, FRREAHRKN N 2B T RSN T LL
B. @s FFSMT % MATLAB 7.0 POl EAR; arglist 2 —SedESAREKMASE, iX
R EME R 70 expr BIREHIER, ©h- 4 MATLAB 7.0 BB 614 A .

B 10-25 B ZREEH. |

. 502 3 DEARBKETF. HRE A 1 AHEMRASEL

AN HARTRAS N E AR, ﬂFJﬂfﬁﬁﬁﬁarghst Bim. N, 4m'5skifH
A IR HIG 0 44 PR BT 01 T BT

> 1= (@) } datestr(now),

) Yo bk LR IR HI
ans =

14-5ep-2004 20:22:50

ERTEE, BRI, FTHRAGEEE, F, MATLAB 7.0 BiHfEAF
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HE, TR,

>t
=

(@() datestr{now)
=

BAAR —MANSEWIE 208, 20 BETRBASEAEY, BHFsiTHE
FM TR

== sqr = (@i(x) x."2
sqr =
@(x) x."2
== sqr(12)
ang =
144

ey

B HT A RABZERIE AREL AP TLOWLERE S 2 S HMIEL R, 4
WFHFEITEF TR |

== sumAXBy = (@(x. y) (14¥x + 41¥y)
sumAxBy =
@(x, ¥) (14*%x + 41%*y)
== sumAxBy(3,7)
ans =
329

Tl

3. BRENRY

€ MATLAB 7.0 1, BJRIZE— P BRINGTEE X — Al HABR R AL, G A&
K SRR BRI R R, NSRRI R AR ER R AR T L OB E R e

X EREEN, JWED—D M SRR P RE SO B ET, e KAl M S —
B, REXRENEE M ST BT AR S

(IR A ERINE, WAUER end drd k& E—MREREL. OB SERRRRIT.

function x - A(pl, p2)
fupclion y = B(p3)
end

end

AL, BIRATER R A W LB BT B R L 0 IR |, A FidiEs
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B EITRER R B N C. (SFHEANT.

function x = A(pl, p2}
function y = B(p3)
end
Function z = C(p4)
end

end

ERUERERENARET Y TR PRERS, WTamiEsEd, R A Fig
BHREREB, BTTAXBRERELTC, HMWAKKmMTF.

function x = A{pl, p2)
function v = B(p3)
h function z = C{p4)
end
end

end

4. FHRE

HHAWMEEE S -#, 5 MATLAB 7.0 i5 S P WA LR @R E X FR%, Hky
RREINILER . ERBCF PR RSO T, M07E REE N 5 XY Hth 56 R8T
WA -FeRsl. FoRBCR AR Fr Bl - R PR AP R BT .

1 10-26 FmEl—AR, ERMLEMAWNERER, AP TR HRH S
LB AR, O Xm R,

MR wmEFlTm R

function ch=zihanshu(x,y) %1 B
ch=zihanshul(x,y)*zihanshu2{x,¥);
tfunction ch=zihanshul(x,y) Yo T BRE 1

ch=abs{x }+ abs{y};
function ch=zihanshu2ix,y} %A hEY 2

ch=x ty;
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TR — Fi%/ B0 ERE.

=z x=1y=-9,
>> zihanshu{x, ¥}
ans =

-80

=

5. ERBeR L

MATLAB 7.0 {55 P EBEAH K private FTHREFR I BHHMEE, XEmHER 4
private 7B B FHRIREA TELRR, HMHRTHREREEEA.

e FIRBER AR, R BT LS AL B R FRIBTEWEETEE, TIFEiK
W GEAR LA TR M SO e BT IR . ATl PSRBT e - K TFms: £5
SHENSH L, RERES —RNRESCE NS, T REaETE T RECr hgRig.

Q7L MATLAB 7.0 By M R A A, SRR EET R T
e ARAEENS, BRMESATHNETRE: WRPRAERME, SaZRNE
A MATLAB 7.0 R EE LA M S04

10.3.3 EH¥ERAW

PRSCFIRER O T D) I BRI, R T DUR A MR A R 2, i ed
O LR R TR WIS R 0T, RIRERT CLAC A T] O A2 b S R 4K
RIMEE, TUEA FEBEVATHER.

1. R EMEI B

AR B LB R R, TR B fhandle = @ functionname , ¥ fhandie
METRIERRE RN, functionname 33 R 6B R .

SEXRFCERIBOWWRNARR, sgr=@x)x 2 BARE x 2 81& TR
)y i

SRR AW, ATU{FERBTEA. WmTHETR.

=2 trighun = {{@sin, @cos, @an};
>= plot(irigFun{2}{-pi:0.01:pi})

o

IZAT EFEF LA 10-6 B,
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mmtn-hnmm_nmm
DEES QAN = 0B =0

B 10-6  eRECRIREF A

E2G HANTE 2 ATEE 12 F A9 PR 3001 8 s Bt i e R = TR e B fa .

2. EEAIWMAYIAHE

R E AP U P AR TR o, PR P T SR et 480 e 0 8 2 4 P

(711027 ABIiA F—A e 4L plotfhandle, {£i% /4 MATLAB 7.0 WE R sin bR 325 1%

AL SRR, plotfhandle 8 H plot 6%, 55 %03 F1 sin (FIpR BEOWIfL IS8 . plot B
o FH 5 % A A K P ke 22 i 2k

function x = plotFHandle(fhandle, data)
plot(data, fhandle(data))

2% P HHERETFDF.
plotFHandle(@sin, -pi:0.01 pi)

AT A R Un B 10-7 B s

Els iy ¥ier Imsert Tusls L ]
DFES & RQN P

i -
528 we s HOIT

i - i
- = e -

i e s e
l:""_...---.--:—-“'-Ir""3_E _Lt--!"' p-
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3. HETWHEHRIE
MATLAB 7.0 $##{t T E— @ Bt iTiRENRY, 1F 102 ir.

F10-2 RYATHAIRE

g B & ' I) BE i A
functions i B R 7 AR AR RS B
funcstr R BN TR BN TR
str2func H- T REEBRNTFHRUE— D RBEW
save AT LAEX @[ M PRI U
load A = MO 1 Y LA X () R o B R
isa Fill— A4 R R A by — DR B A
isequal I 2 4R R T e — R O

AT E PRI LA RSP LT A4,
1 10-28  functions iF ¥ {5 B 28451, _
f: @S HOPFSMAN T, 39 Enter A

== functions{sumAxBy)
ans =
function: "@{x, y) (14*x + 41*y)'
type: 'anonymous’
file: "
workspace: [1x1 struct]
e
=> functions{sqr)
ans =
function: ‘@(x) x.*2'
type: 'anonymous’
file: "

workspace: [1x] struct]
s

#1 10-29  func2str 0 str2func FRELKAE A .
f: TTHSED AL NS, L Enter $REHIA .

>> funhandleone=str2 func('magic’)
funhandieone =
(magic
=> fune2str(funhandleone)
ans =
magic

=
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#] 10-30  isa 1 isequal R FIEH.

iR isa REMIMEHR A isa(OBJ' function handle’); isequal PR YA &R
isequal(A,B...)}o

H e X T isa BB

=> isa(funhandleane, function_handie”)
ans =

1
>> isa(funhandle, function _handle’)

777 Undefined fimetion or varable 'funhandle'.
i

TE&ERXT isequal BREIRH.
=> isequal{funhandleone,{@magic)
ans =

!
el

10.4 FBFETFHIB RS

E4R S MATLAB 7.0 2R 0id e, B —thsBh e BO0H P LA HAE Y, Ho
ATRREL. B R R EIR A R RS R AN EENE L. AR E
- T E P A

10.4.1 #HATHEE

MATLAB 7.0 2t iTEA S X B9 eval. feval M run %, % 10-3 5575,

F10-3 BUTEHBRHEINEE

B A Th BE 4 i
assignin £ MATLAB 7.0 T¥F[X (@) 70 B4 Bt
builtin FHELINERTH f B K 3
eval SR S
evale ) AT MATLAB 7.0 I RiA 1,
gvalin TR T AR ] A =,
feval - FHRERWE M
run 1B TR 3 1
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TN P LA e BT AR R ST F T W L R S RN AR R SRS R T
1. eval BHHEBERFZE |
¢ eval(e) i EERER e I, e WEEEHH MATLAB 708 5.

¢ |al,a2,a3,...1=eval( function(bl,b2,b3,.. ) > TTE AT SR b2 . b3 -

MR AL function 3T al . a2 a3 5.
% 10-31 eval pAE{FH .
W LURRFEE 4 MR ISIA 200 M1 Bl M4,
forn=1:4
magic_str = ['M',int2str{n),’ = magic(n)'];

gval{imagic str)
end

FEFREITEHRWT,

M1 =
1
M2 =
1 3
4 2
M3 =
8 1
3 5
9
M4 =
16 2 3 13
5 11 10 &
G 7 6 12
14 15 1
=

LA FEAF BOfs i = 4 BRI AT size wrd, FFLLF B d1. d2 0 d3 IR[ATEE RE4R 2L

A = magic{4);
AlnL2) = A
[d1,d2.d3] = eval{'size(A))

FRFERLEITE R,

dl =
4
d2 =

d3 =
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ey

2. feval (R BIEH A ZE

ERXEERT. APFFEL R8P TR AERe — PRSI E. #n,
MATLAB 7.0 & il 2 2 {H 547 R R BRI H R 2 F3T 8. MATLAB 7.0 3%
Y R feval Ko Tt H .

¢ feval(F,xl,.,xn} &t HF XTHH L. xn H)E, FRARERSERE

A .
fm, WEF =@ foo, W4 feval(F,9,54) S4HT foo(9,54) .

¢ [yl,.ynl=FEVAL(Fx1,.xn)i SR EE N EH

51 10-32  feval BRERIFAT7 1L, -

G o eE I EAW N e, 4% Enter BH0IA.

>> fhandle = {@deblank;
ff = functions{thandle);
>> feval{fhandie, {'string  "with 'blanks 'Y
ans =
'string 'with' 'blanks’
oS

1042 HE$HEFEH

PR RSP AR E R AR B GR T H ARG B K. MATLAB 7.0 E =124 T4
MRS BB Y5 3 error, warning. lasterr. lastwarn LLJ% errortrap on/off 2, A[LRURA @
HSEBUX B RIRIINEE . FEXTE S 8 error Fl warning o 3045 Bl F LIAE.

1. $REEE M error BY{EFE

BREY error A AEa @B O P EAHARER, URRHPAERPEETHR, HiEHK
2T
¢ M CERNBHRARE T R error, error('n’) S P IIERRIET, BE
HIBGR AR, FREIEEm WEEEE, 4m NEFF RN ARG ARER
AR
¢ error('m',al,a2,..) i S 1F B &40 sprintf 28 f) 68 B iR [Fl 458 20 4 RS AL
¢ error(Cm_id','m') iy 245t AT RMINE— PSS BaniR, AR RER T

PR 5 R R
¢ ervor('m_id','m',al,a2,. )RR EANERIZ R, S ERE R TiEEK
(BRSSP |

B 10-33 % error HAEE .
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B BT M AT, SRASENENASTT 2N, REBSHHBEL.

function foo{x.y)
if nargin —=2
error(' Wrong number of input arguments”

end
IZATRRF R

== foo{l)

23?7 Etror using ==> foo Y TRIASECY 1, BUAE error ¥,
Wrong number of input arguments

T

2. &R warming BYER

PR 8T warning BIfER 7L SR8 error 518, ANE AL, B3 error AR B,
RS LEATIER A Aol DIRE, R waming sk S LB HEEERHE
AL FEERIET. HIRAKSIT.
¢ warning('m') BREHEE m ESFER.
¢ warning('m',al,a2,..)) 6% {8 B & {1 sprintf 2505 R 3R O] 548 A (s 1,
¢ warning(m _id','m") fe 2B NG E— A 2 S BARR, AT R
T FH P AT bR e T R .

¢ warning(m_id','m',ala2,... an) REFE B E, TR S BN
TRRE RS BARR.

¢ s=warning('m_id','m' ) SR —485HHEL, EUEH R
MATLAB 7.0 #3128 55 REU 4 #1044k .

B 10-34 & R ¥ waming I H .

M TR M IO, CMRIASERNEOSET 268, METEFRNENRN, Y
WAZHHENSET 1 i, REESHELERIFUETHTT, YHASHAZ 12
By, yREVRGE. T,

function z=warning1{x,¥)
if nargin=—=2
Z=x*y,
elseif nargin—]|
{
warning('you should input 2 arguments'}
]
else
error{ ' Wrong number of input arguments'}
end
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REFREITHRIT .

== warning (1)
Warning: you should input 2 arguments
= In warning1 at &
ans =

{"}
== warning1(1,2)
ans =

2

== wariing1(1,2,3)
??? Error using => warning|
Too many input arguments.

e

10.4.3 BHELNEEEH

MATLAB 7.0 #4772 RECR A RITIE], H /T Lo | BRI T 5548, §)
YR B UAGR B e SR Mib, MATLAB 7.0 3848 T H o6 BR bH RS R AE 17
FERIM 1a), SXAE, ALP AT EMER SN BRI IHEHE . MATLAB 7.0 )8 A )
FR I 104 BT,

=104 5 RN EEEHRMEEIhEE

W A I g B A
clock LA {R) 21T TE 2R 35 2 g e ) o £ AR
date PLS 17 40 B v 2807 1 F
now DAL B o= AT R A0 B R
calendar WS HBMHLE
weekday A =8 A NA: S CF 3 v
comday M EE AN A HEIE— X
datetick RIE AR RS H WL I
datevec ol A I R e B A
datenum Pet MEUER M AR AU
datestr Fe i A SRR SN o 1 3
tic kL DEAR TR
toc R
cputime LA CPU )12 47 B fH) A SUSHAT b B
etime W2 A0 4 (1] E
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R, XL A R R A B LU AR
1. @i HERFneta)

IX B A E B clock. date. now. calendar #1 weekday ZF. T ELAIT 9G]
TLAST 2.

1 10-35 MATLAB = 8 /i< 80 H HTAE

fR: MATLAB 7.0 "3 A _LiReT i ef ¥, 4% Enter BAHA

== I=¢lock
T =
1.0e+003 *
2.0040 06.0090 0.0150 0.0140 0.0580 0.0092
P

LI E RN BB ERAABIE FBR I BTG, B0 2004 £ 9 f1 16 S 14
| 58 755 9.2 #5.

>date

ans =
16-5ep-2004
-

PL 8 e A I — o B T

=2 now

ans =
1.3221e+005

e

2L L e LA ARG RE SR A B S RTRY LR ],

=>calendar
Sep 2004
M Tu W Th F S
{ O 1 2 3 4
6 7 8 G 10 11

12 13 14 15 16 17 15
19 20 21 22 23 24 25
26 27 28 29 30

DL B R 267 HE R

> [n,5] = weekday(728647)

n:
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215
2.00
g =
Mon
> |n,5] = weekday{' 19-sep-2004")
n=
1.00
g =
Sun
e |
DA _F R4 weekday (@ R 7V
=y = 19G0:1999;
=>F = eomday(y,2*ones(length(y), 1))
== y(find(E—=29}))
ans =
Columns ! through 6
1904.00 [508.00 1912.00 1916.00 1920.00 1924.00
Columns 7 through 12
1928.00 1932.00 1936.00 1940.00 1944.00 194%.00
Columns 13 through 12
1852.00 1956.00 1960.00 1664.00 1968.00 1972.00
Columns 19 through 24
1976.00 1980.00 1 084.00 1988.00 1992.00 1996.00

e

Lt A E R eomday SRTTHM 1900 3 1999 [EH MM E) 2 14 29 K.

2. BEASEHR R

W, AR ML A R B (Rl 0 B BB R AR N, R TR T ERAE B
2n W, REEE R IEERA IR, MATLAB 7.0 3545 7 3 fE #A#k =L, RIS
BRI E ., AAEOBEEMREN R EHER RS, ST T2 B

kL4 T BB datestr < datevee F datenum 50500 . A IRMER AT .

(1) datestr PR3

¢ str = datestr( DT ) K B datenum & EE L EH R F R LT,

str = datestr (DT, dateform) ¥ (8 datenum 2 ATEE A H B8R W4F 8 10
HIFT R, dateform ZATEECT 0. 1. 24 6+ 13, 14,

4

15, 16 8% 23 P f)- -4~

¢ str =datestr(DT , dateform, P) & FsF w (IO, BUATHRIGFRE 8]

9k & 50,

¢ str =datestr(...,' local' Yy AR F— M ARHI AR F PR, PO R Y E

Fif.

datestr pf £ AETH ) A 8BS A a0 10-5 FroRc.
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% 10-5 datestr R AR B AR
R S ¥ K ¥ #

{) 'dd-mmm-yyyy HH:MM:S§' 01-Mar-2000 15.45:17
1 'dd-mmm-yyyy' 01-Mar-2000
2 ‘mm/dd/’yvy’ 03/01/08
3 ‘mmm' Mar
4 'm’ \Yi L
i 'mm' {3
6 'mm/dd’ 03/01
7 'dd' 01
8 'ddd' Wed
9 d' W
10 yyyy' 2000
11 vy 00
12 mmmyy' Mar)
13 'HH:MM:8S' 15:45:17
14 'HI:MM:SS PM' 3:45:17 PM L
15 ‘HH:MM' 15:45
16 TIH:MM PM' 3:45 PM
17 'QO-YY' Q1-96

- 18 QO Q1
19 ‘dd/mm’ 01/03
20 'dd/mm/vy' 01/03/00 -
21 'mmm.dd, yyyy HH:MM:58' Mar.01,2000 15:45:17
22 ‘mmm.éd. yyyy' Mar.01,2000
23 'mm/dd/yyyy’ 03/01/2000
24 'dd/mm/yyyy' 01/03/2000
25 yy/mm/dd' 00/03/01 _
26 'yyyy/mm/dd’ 2000/03/01
27 QO-YYYY' Q1-1996
28 mmmyyyy' Mar2000
29150 8601) 'yyyy-mm-dd' 2000-03-0
30{180 8601) yyyymmdd THHMMSS' 20000301 T'154517

31

yyyy-mm-dd HH:MM:SS'

2000-03-01 15:45:17
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(2) datenum P& %%
datenum PR 45 8 B HAAD ) = B H SRR A RUE R H .
DT REFHOH, HHFEFOLERARB O, 1. 2. 6. 13, 14, 15, 16823 F#
¥, datenum a7 RASCER T #4E .
+ N =datenum(DT) tn 2R 7R AR &R LW DT FHARMR B, A4
RO AT LA 2 A LG R 100 AT .
¢ N =datenum(DT, P)apPinE—MRIFE, BOATBR A H 8w 50 F.
¢ N =datenum( DT, F )i &1t T fF i E R B A F.
¢ N =datenum(DT,F,PY# RS sisk.
(3) datevec pRi%{
datevec PRECH T Al HHAR U B e A Wor D E, B AR LT
¢ V =datevec(DT) i P RHPENAHREFHNER S EXNOL. ZnEda
U M JCE——year. month. day. hour. minute 1 second. P8 5 PILE L
2o WrTLLE RS N SR TR B A — > N X6 MidERF.
¢ V =datevec(DT, P) iy -MEAATE, BAER N4 0isak3: 50 45, FHEIl
HEREREAT T UAE.
V = datevec(DT, F ) tn S 7L AT R 4R AE AR RIR 2 A B BHER L F
V =datevec(DT, F, P)4§ LR m-ir & 01U geiE ok .
[Y, M, D, M1,8]=datevec(DT) i 4% B B B LU IR BIR D, 205 H 5
ORI S ER, 7TLUER AR EDE B IRE L — A AT A
%) 10-36 E%%mmﬁmﬁﬁﬁmn
W a5 LD PRAW Fir4, 39X Enter BIHIA.

* > »

== 1=datestr{now}

t=

16-Scp-2004 16:3(:26

o= 'dalestr[ now, 2)

ans =

091 6/04

== datestr(now, 'dd.mm.yvyyy')
ans =

16.09.2004

=> datestridatenum{'24.01.2003", 'dd.mm.yvyy'), 2)
ans =

01/24/03

== datestr{now,23)

ans =

0D9/16/2004

== datestr{now, 1 6)

dans =
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4:31 PM

=g

L |- B4 41T datestr FREEHE H 78, IR A7 datenum i BN R T VA -
PREE A MATLAB 7.0 R A& L1 v N80 Fér4, 379% Enter E8IA .

== n = datenum('09/16/404")
0=

732206
=»> n = datenum{'01/24/03")
n—

7316035
=2 n = datenum('1 9-May-2001"
n=

730990
== 1= datchum{2001, 12, 19)
n=

731204
=> tarmat bank
== n = datenum([2001 5 19 18 0 01)
n=

730990.75

== 1 = datenuny’'12-june-12")

n -
735032.00
== n = datenum('1 2-june-12°, 1960)
n=
698507.00
== n = datenum('19.05.2000", 'dd.mm. ¥y ¥¥"}
n -
730624.96
=

PL B4 | datenum PREYHMFR AL, NIAWTIETE 4 datevee REIRIER T
%, #REld MATLAB 7.0 M6 &% LA B R a4, 34 Enter BRI

> datevec(' 1 2/24/1984 12:45%
ans -
1584.00 12.00 24.00 12.00 45.00 0

==t = datenumi'12/24/1984 12:45"
=

725000.53
== [y, m, d, h, mi, s] = datevec('12/24/1984 12:43";
=z sprintt{'Date: %dMed/Med Time: %ed:%d'n’, m, d, v, h, mi}

ans —
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Date: 12/24/1984  Time: 12:45
== datevec('19.05.2003", 'dd. mm.yyyy')

ans =
2003.00 5.00 19.00 0 0 0
==
3. IR

MATLAB 7.0 Bl B A3 E T tic. toc. cputime 1 etime %, B AT e &
R SE TR E R T AR T B, U o] U S R R R R M — N E R

X 2 R BOY) Tk g e B 4.

(1) tic # toc FAEY

XA B — RS ER, tic R it RIITES, toe il &SR, FRMEN T,

tic
f£8 £iEL
toc

t=toc

TR T LR,
1 10-37  tic F toc PR ELHE FIB54],
iF: a5 EOREAI Tard, 4% Enter 8A5A.

> forn=1:100
A =rand{n,n};
b = rand(n, 1);
tic
X = Alby;
t(n) = toc;

ernd

= plot(t)

== 1=10C

=

3.44 WIRTHIEITFA 344 B

g

P E R 10-8 i,
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Eils Edit Yiew Inewt Tsols Desktep Tindew Halp

DEWs k A N9 & 08 0
= Li:'#“‘?‘:" - ;:-i:__?- ._ ey - -
) E%{n_:ﬁllllr;:-__;jt; s T ek i f _:'f.”:_* *

. B et haweantaEe TN g

j i b =
Tils=l e

&l 10-8 tic # toc FE &M

(2) cputime pF ¥
cputime b LI [0 AU ] 1% bR BGEZ BT 0 8 060 CPU IS i), S LURD 82, fi A% 50
/T O

L = cputime;
(ERRP A 2
€ = cputime-t

I 240 7 L A
{81 10-38  cputime ¥ 1K) i FH 25451

>> 1 =cputime;

== A=magic(4)*rand(4)

A=
13.92 11.18 5.87 15.4]
13.53 16.57 13.64 14.08
13.61 14.07 10.59 15.08
13.68 18.67 15.00 12.40

=> e=cputime-t

&=
0.61

- e

(3) etime pA 4

e = etime(t2,th)ar W[ B o A2 Z iR EE, 1 1 Q LA clock PR iR
1) 6 L. I T =[Year Month Day Hour Minute Second].
FRAEEE T LA
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1 10-39 etime PR B B B S .

=>> x = rand(2048,1);
== 1= clock;
>> {fix);
> etime{clock.i)
ans =

14.53

et

10.5 B AR

P ESGEIFEFRE R, A iBRLBIR, JLHESYSE RN E i, I
5t MATLAB 7.0 B ET — A HBA 188 M UHHRITEBER LR, £ M
AT A, MATLAB 7.0 48 4LGEE /R WA SRS AW 1748 S B 4T I B G

EWHRIFEFLG, 3 - WREMN I E RN HETI Y, @S RET
ALPIREFFHIEL, BEESTIRAMK N, ATRUoHf Ry Bk, BIEfib A
HIRBEEME N . AW ENGLF MATLAB 7.0 324047 IR FRFE 10 g B, 3t RiR
FRTE R — ek,

10.5.1 EFAR

1€ MATLAB 7.0 B35S P IRME THNFRYFRIATHEE, A TENEN EIHRE
R RARF %

1. BBFRIEHR M

£ MATLAB 7.0 (Y22 Dol BT PR R 04 5, BIREEHR IS TERR, T
G RPN

(V) B |

WA i R ETE M IR AU A R AR D, R NS HMA RN AR
MERE TN BARTE5 [, X TBEH TR, MATLAB 7.0 220 KR, IR
FUB BRI HR AR AL DL AGZ SRR EL T/ M S B RAT 5. Bl S R R IX i Ry LR 7 18
BTSRRI EMER . {A7E GUI B35 5 IR R AR - Mgk, Xy
wAE GULIB T B RE Y, B PR BT 1A S EH .

#1 10-40  1E7LHWAZH].

B BB GBI E MR ENE, RS @ LA T 44, JE% Enter 8IA.

=2 min{x,y)
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777 Undefined function or variable 'x". Wil A E SRR R

ARAFALE S @ U H Y AW T drS, 358 Enter 86/ 1A

== x={hy=-9;
=3 y=minimun{x,y)
299 Undefined command/function 'minimun’. Yo d T ¥ 47 /=8 B ph 87

-

RELAMSE T FRAN TS, FHi Enter 814

== A=ones(d)

A=
1 ! I
i A [
1 l I
== B=magic(4)
B=
16 2 3 13
5 Il 10 3¢
4 7 6 12
4 14 15 !
== {-A*h
777 Undefined funciion or variablc 'b'. Yol T Er- = 8H 44 TR
== C=A*B
77?7 Error using --=> mhmes
Inner matrix dimensions must agree, 04 PEIF T B AR &
o

(2) mFTHI %

IEfTRNR— R AR T2, IS IR EERRA ST B NS . MATLAB 7.0
HETHER AT R OR, IR Bl 00 FEBRE AT, HBLESTHNR S, MATLAB
7.0 1FHRGR N 5 5% TR MATLAB 7.0 UfEIX A, RRYH A TCE T IR 88 2 4 10k
BARR, (RS IE o X B R T O 1 R 90 B8 B PR ] A

IR B LRSI R R A R IE E ML R e B A B BB T A  NaN
HELR: Inf 5. A=A TS EENG, WATFHAHANEECY 0. R find i —
MREESRCHBERWEE, WH ind AT = EU R AR B EAN A, &’
[Pl S R A 3G LR . AL, RIS SRR, AT NaN k3, KLY
AITATR) NaN fHz HA<r = NaN, UET), AURAEFH POV HIL T NaN &, &0mirs
PSRRI R, Bk, FAReR a4, NaN fiaE Inf ErrhTy, AR
HIIZ40 A 2L isempty . isnan A1 isinf R SR 40U A T 315
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Bl 10-41 e fTHREIALE,
AR HREIM SO,
function d=yunxingcuowu{a,b,c)
d=a/b;
if isinf{d) Yo N HErT A 4 inf {H 180 I
sprintf{'b should not be 0°)
return
¢lse
d=d*¢;
end
A TERIZRTF, ATLUSATRIFAURN, £ MATLAB 7.0 ©4 & O A F 508, JF
1% Enter SN
== d=vunxingcuowu(1,0,0)
Warning: Divide by zero.
= In yunxingcuowu at 2
ans =
b shouid not be 0
d =
Inf
=

2. HiRAVRAFIIEF IR
(1) IR BIEY 12 ) EACET
—RAH, EEAE LR AU, BN HIREAERT, MATLAB 7.0 2HURATR
HiE el B, LT @RI IR RE i, 2, BT R A LLRR, Wk sAE
ITHERMT, RS IshERIL M SCHFIGRA, JXREmE XM TR T/ER a, TEERE
TR RE . MATLAB 7.0 St 7 &f JUFR SIRRIFENAR A, % TR, &)
)RR LR iR AT LAY sk AR
¢ CHRICTHEDRBANTN FC)ER, XB, IXSIEE R a4 R G A G
P L RN, HIF7al LRGSR k5 25 P ] &5 BRI #e k.
¢ TERREUPEIN- RG], FHKEARM AN SRR .
¢ 121 keyboard T ETFERF, %4 TR BT AFR AN G 4 5 1L fa] g
H, MIZKBRFPETEEMER, WHiZGSE, s FRilRg, rféas
EOREERTTE > 3R “Kex" , HYB] LEE FHIRY KRRt .
¢ TERRECKETIN “%” , SXEEHUE s EGE M SO AR M O, AT M
PEZ{I, 3L TR (RSRE MATLAB 7.0 (LRGN, SXhE7E A2 (M R
LLE )X A~ LR (A].



F12= 2 &b 3

SRS SR, BUBR AT A RS A 1FTIE K ) B 2 1) —
FrEE AR, BT 8 S S Sk i &apﬁmﬁ%ﬁzﬁmmﬁ AT
EHEMN KB IEAR N S s AL el B ks 3. i P FE AL R AR 25 AT T4 7 —F
@Eﬁ%ﬁtﬁﬁ ATEAEAMTE B, W5 M T AR 45 A . MATLAB 7.0

W PR T A BB B2 b, ERIZE DS EWRREMH YRR . A= EENY
MN&MHUm%ﬂﬁﬁwmi&ﬁ%$wm@ﬁﬁx@ﬂﬁﬁ%#ﬁxﬁﬁﬁﬂm&ﬁ
LR B T ) e i 4 i 2%

12.1 BRSP4

MATLAB 7.0 i 5 {F# Z BT B REAR S 4T, T LUR A () — ek, =z
4. &?ﬁlﬂﬁmﬁmMAHMHnmnuﬁ%$M%ﬁ%m.Wﬁmwﬁm%%
B B4

1211 EFEEOE)

MATLAB 7.0 i 5 122 B s 50 F0 T 2 ¥ el =il TEAE o O b o e, %8
K55 MATLAB 7.0 (1) 3 6 11 Ff 55 Hik. P 12-1 FRI T BT ) 4

B 12-1 EEED
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) 10-42  7E M S {3 F W AT R A
fiff: Sl M SCEIN T .
function z = buggy(x)

n = length(x);

z={(1:mn)/x;

A4k MATLAB 7.0 Sy AU Fr4, JFi% Enter 886 .

>> dbstop in buggy YofL Al T REFF B S AT IR E M
== buggy(2:5)
K>>

P, @A R E R HE SRS YKo, HIRPIGEE O, fEHEardig
ELWT AL T MATLAB 7.0 4L i MEg (A i w5 sk 7 LIbR . B P ] LA el 8 T 7 Ja),
FEMOH AN s, P 10-9 s

& Editor - i sABATLABRT \wark\bugevy. m

"11‘_ Edit Text QLell Taols Debug Desktop Eindow Help
Del imBo~8Mf B0 AR ¥ "0
i function T = bugevix)

2@ h = lengthix);
3= z= (Izn)./x;

B 10-9 BAEE

MATLAB 7.0 ‘P4 A return i % h7, PG kE =1,

K>> return Yreturn @ P R ¥z T
ans —

0.5000 0.6667 0.7500 0.8000 Yln AT 45 R
>

R4 MATLAB 7.0 "I A0 Fr4, F14% Enter 856 1A .

>>dbstop if error OofF PRI & 1 b 15T Ok A
=>> buggy(magic(3))

K== return
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MATLAB 7.0 FEfili #fe

727 Error using => rdivide %l [BIRTHTIR (G B

Matrix dimensions must agree.

Error in == buggy at 3
Z=(lm)/x;
K.‘.:-‘.:-

L MATLAB 7.0 'FEIA L Far %, JF4% Enter B2 .

>=dbstop if naninf % = H L NaN 28, inf {50 15 T W ol
>> buggy(0:2)
K=>> return i 1] (7 iR 5 ELAT P 10-10 B

Warning: Divide by zero.

> In buggy at 3

NaN/Inf breakpoint hit for buggy on line 3.
3 z2=(lm)/x:

Java.util. NoSuchElementException

at java.util. String Tokenizer.nextToken(Unknown Source)
at com.mathworks. mlwidgets.workspace MATLAB

7.0WorkspaceModel$QVCO.completed(MATLAB 7.0WorkspaceModel java:261)

at com.mathworks.imi. MATLAB 7.08CompletionHandler. messageReceived(MATLAB

7.0.java:2079)

at com.mathworks.services.message. MW Looper.dispatchMessage(MW1Looper.java:412)
at com.mathworks.services.message.MWLooper.runBridge(MWLooper.java:557)
at com.mathworks.services.message. MWLooper.run(MWLooper,java:526)

at java.lang. Thread.run(Unknown Source)

Text (Cell Tgols Dehug Desktop Rindow Help

imBoo &ML B0 A0 v

22

23 Ses also NUM2STE, INT2STR, SPRINTF, COLASS, EVAL.

24

25 % Copyright 1984-2004 The MathWorks, Inc.

26 % FRevision: 1.28.4.5 § [Date: 200470416 22:08:42 %

27

28 —#l:.f nargin » 3

29 - exror{ MATLAB:matZ2str:Nargin', 'Takes st most 3 input argu

J0 - ‘end

31 rumeptions = length(varargin)
useclass = false;
usedigits = false,

for 1 = l:numoptions
<

X I_mutzstr m_k'l

mltia‘-r

B 10-10 W E 2
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10.5.2 #EFALL

MATLAB 7.0 i s 40 R L8RI5 S E AL B hRE g R M i Ed!, I MATLAB 7.0
FIR 21z 54 AR RE R PR MEA 7 i S B - 2r 5 (i, TRJAs, X85 5 i E 2 AT an
MATLAB 7.0 f8 IR0 1 08 4.

1. BEF s o

f: MATLAB 7.0 54, (EH profile A LA A 8L tic Al toc KT FEIFrh & A
o RAERT e o, MMIRB R S B P R BN gt Ty . Hob profile 28 6] BLAR RS FERT
VAR B HAT IR A A B0 B 56 %, M0 tic A0 toc RRELA T B4 RE B 4
o FAEFIMAEETLA4AE.

(1) profile PR %L

profile BRI LATY 3L M LA B AR, 3¢ Hbnic R s e siein B T B 2
Al B, QU —fTERR- - AR AT — 4558 M S0 So%rbafiE), EAix
— AT R R A R ERG IR R AT TE 0 BN D 2 e B SR A TSR A P A e BT, DR,
HIP 0T UL 18 TR 4R T3 TR L3 BRaIX 8 S miz 17 pR B RUACHSAT . u] L% B al i i
(R AL B D B R . BRI T.

+ profile on &2 JFHER M CHBRE, 9B LRI F.

+ profile on -detail level #7 F4HiCHE M MR, BRLUATHECHE, HAriRMH

FUHBRHATE A R R A (FAIR 10-8 FAIEF MY level FIM,

+ profile on -history fir & A Eidg M XA, ERELLET LS, H0 5l 15 41
HIRR RS, profile &R 3R TTLAIE 3 10000 45 8 8T A 5.
profile off 4|7l M AR H 0% .
profile resume G2 EHITHE M CAEFIEAN R, I LLRAE R R0 5%,
profile clear a7->TF& M LR R,
profile viewer fir-% B M 3CH )i B 0 5% F45 U8 F 25 SR AE Profiler 18 £ |1 5 5.
s = profile( status') fr 4 RI8- ML A BAFRAIR SN . % T status # B
WZR LIAFE MATLAB 7.0 FEEHLEE B £ 4.
¢ 5= profile( INFO') 2 PR IFRF— M &L RS RHNLEW . 4 INFO

() FLR N BRI LLES MATLAB 7.0 MBI TN R 4.

* & » K #»

#10-8 level RUEME N
level 7EY{E HEMHES L
'builtin' MOCPE. M F3PE. MEX RPFULR N B AN eig).
'mmex’ M PR, MU MEX e, X R A,




PN SE ) R A profile BR R FE A

{5 10-43  profile & ¥ H .

fil: A<{F profile A itk MATLAB 7.0 " magic pR&UFI AL, H452E sl 45 1
{E Profiler %11 LU, gmiflfiFmT .

>> profile on
>>plot(magic(35))

=>profile viewer

>>p = profile('info');
>>profsave(p.'profile_results')

==

= ) magic(3S)FEREM ETZ B 10-11 Frzr, profile R ECA S A 10-12
Eﬁ:a_?u

nSEs L aa

DB L 08 80
P e S e e
rh & - e
L wdE 1} - - - _—
[ —_— =]

£ o S

TI.,.
b
=

X 'L..'." \
e - 1'|.-|.

,_
- ; 7 i ‘
B LR 3
& \ % A\ . |
0 B S N b R
) A L
Ml LY T e
! S AR o .
s ""'-l‘ WAL N Nl e
L y P! 5 1 -
L R R AT o
i Rl LT AR T
e AT s L ol
i T ; L TTATRY ol Bl
& AAREAR N A e X LAY
o ek \ ;

b
-

E10-11  magic(35)HIEFRg 4

Lawarmird |7 e F0 01 A7 1D
Ctuctiee! tiatrm Cali Dotal Tiws  Suf Teng® Totw T P
[hark b = e

=i | My Dy ——
=i Gl apatipatiyl, | BirEa Do —
CETTIE TS T i lian g Doy —
anlds i i Py -
= 1 (e 1 Ay —
wTmT ! = [ fitha @
(a8 T 1 nat . Atmis W
TEE. L] AT . il w i
Truied LI T amEs W
[ ® MM ] T Do apEs W
4] | OO WO - L] 1
il 8410 1 1 PO & L} “1
HEEH i bw s
T ] ] <1 jian 1
F 1 ma :un:o.

B

P 10-12  profile i £ e i G
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{7l 10-44  profile R ELFIN A,

fif: 3R RAT profile & HOE SEMAE ) 7 AR HARTTE MAT S0k, Ao
SR PRAFAE MAT SCHE, JFICREER M A 77 i B8, SRS AN MAT S0k i i i S 8
PR

== p= profile('info");
save myprofiledata p
clear p

load myprofiledata
profview(0,p)

>

profile 30 35 B4 eR R A5 i i B 10-13 Ao,

Bile Bdit faimg Deklep B [aiy
=0 8 W
St oty R e cme B h o o - R LT
Profile Summary :
Ganersted T7-Sap J004 21 25 15 |
Euncuan nams Calls | Tokal ime: el Time® | Tetal Tiene Plot |
(iark Eaed = gall lira) |
raraglul t 1078 s 0y | — B
ikl 1 (e 0FE | — ‘
AmsgEnL e Syt o My cfPreg 1 ek ik O . = :
Rl phs s 1 oM GRICT '
Lraangy 1 [1156 8 D1se |IN ‘
2l 2 04t 0i1=y | |
Frage 1 efap . I ooty (B
mEitond 1 Doara Ufdre |0 ”
Anuawiut 1 15 10 e 0
ipdats b 006 u om&Ee |
ey 1 OOWEs  O00E= | '
Endsl 1 0096 s omEs |
Egesjotnitvge 2 OOiG oEs | .
infighungis | 0616 s OoEw |) |
ol R 1 OiE s BOE s .|- |
ko

& 10-13  profile ich 3% i i& 50 S

(2) tic Fl toc FF i)

WIETATIE, profile B BCLE VT AR REIT LR A 8 ST it A b 0 1) S 4
R 1M tic I toc v ACLE 5146 X REIR I 8T 0 45 2% 2 tie 1 toc 56 5148 1 BAHTE 10.4.3
THELMW T M. XEAHER,

2. BFRILRYIRTS

(1) R o) & e 1

AMIZH R MATLAB I8 ASS )k, TERE i, I 2 U i AR B IE L
T MATLAB 7.0 & — [ THIFEE 5, ke 230 0 BRI RSEE Bt AYe AP AT LI ik
M SCEF IR KA M SR, BT ) sk 12 1 Ie] EEAIHE B B AR ES for AT while
(1B
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#10-45  BLAs [y B FORIG Bz K AR [ - - o] BE (KIFERT
M. AEILL0.01 HMFG, Sk 0 B 10 WRIIESZ{E .
HAEKRABHIEHE, REEFNT.
= T2=cputinte;
== fort=0:.01:10
i=it1;
¥(1y = sin(t);
end
> T=¢putime-T2
T=
1.0469

)

EWEW%LM@WU
MEHXHANEREHE, mEESFNT.

== T1=cpulime;
==t=0..01:10;
y = sin(1);
=>> T=cputime-T1
T =

{.5156
0

BRFEI A 05156 ¥, TR, XA EEEHFEHFEE T LTS SRR,

(2) HERITRE X

{271 for JE¥FA1 while 1EF FIE I BIR EHBI A PN, WEMBSHMNEZHE. 7
AEREXHZELE, DRBEEDREPHARRREN, BEEIHRERBNE, Ao
RRIEATY I, RERARE T BFETIRE. BENENTTERRTHE X,
BT -F- ol GE I I3 B AR R AW AR, B Y FE U B R B DB 8, i
T e

£ MATLAB 7.0 ', {#F5 zeros #1l cell FRERIAITTE X, W2 10-9 k.

F 10-9 zeros ¥ cell HEGHITFRAEN

5 fE R A R w  f
gy ZET0S _y = zeros(1, 100);
.¥ﬁﬂ  cell B = cell(2, 3):B{1,3} = 1:3;B{2,2} = string,

FEE SRR i — P ER T X R,
B 10-46  LL BN 5B MR T TIE SCAUASEA 73005 SR K At - i) SR O 6 16T
fE: AR AT G XREM, mEBEFETT.
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> Tl=cputime;
> x=0;
for k = 2:1000
(k) =x(k-1}+ 5,
end
=> T=cputime-T1
T=
i.3750
o

ERFEN A 1.3750 #.
W JE RIS RE AER, FREFT

> T2=cputime;
>>x = zeros( 1, 1000);
for k = 2:1000

x(k)=x{k-1) + 5:
end
== T=cputime-T2
T=

0.6563

s

BRIFERER 0.6563 B, WAL, BEITFRE MHAETTE X LY 4 —E 1 itE.
3. B {ERRME

N AR S EBREN TS RR S EFETHSE. MATLAB 7.0 #8244t 7 — %%
EHEANTER RS, WF 10-10 FHx,

F10-10 AFEERVEREIE

B M & & # T e
whos ENHTPAGFCESENRS TRXK TR
pack HAFOBAE
clear MRTEPERIIENTER
save AR EREETHA .
load MBER R R B save A S RTZATE R
quit Hili MATLAB 7.0 388, BRAITEHARE

TWRMHKE, MATLAB 70 RS X T RAEEEREWRMIGES, AL, EIHT8A

MR R, HPRNR AT BRI S B E AN RS, LIRS .
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10.6 M SCEEREH

BRAGHENE MATLAB 7.0 FRIERTS, FEREM SRS, KAHYE
MATLAB 7.0 B T 0B T 295, AR AR, REE, 2t AN
=, WHEAREER R - HETT. B3N E -2 1 E M S0, BT DA A R
Yo SO, MHATLAZE SRS AR MR TSRS R A . RE, P ET LS S Hu )1,
B — Yo CHIRRRY, A — SRS B R BRI R B i fE

1. EPFEYIEE
AR LR R, WEFENT:

%% Matrix Manipulation

% This demo examines some basic matrix manipulations in MATLAR 7.0.

%

% Copyright 1984-2002 The MathWorks, Inc.

% BRevision: 5.16 § $Date: 2002/04/15 03:35:51 §

%%

% We start by creating a magic square and assigning it to the variable A.

A = magic(3)

%%

% Here's how to add 2 to each element of A.

%

% Note that MATI.AB 7.0 requires no special handling of matrix math.

A+2

%%

% The apostrophe symbeol denates the complex conjugate transpose of a matrix.
%o

% Here's how to take the transpose of A.

Al

Y%

% The symbol * denotes multiplication of matrices.

%

% Let's create 2 new matrix B and multiply A by B.

B = 2*ones(3)

A*B

%%

% We can also mulliply each element of A with its  carresponding element of B by
% using the . * operator,

A*B

%%

% MATLAB 7.0 has functions for nearly every type of common matrix calculation. For

% exampie, we can find the eigenvalues of A using the "eig” command.
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eig(A)
%% .
% This concludes our brief tour of some MATLAB 7.0 matrix handling capabilities.

2. il AERE RN I B R &N inverse
AR B TR, JEREFT

%% [nverses of Matrices

% This dema shows haw to visualize matrices as images and uses this to

% illustrate matrix inversion.

%

% Copyright 1984-2002 The MathWorks, Inc.

% $Revision: 5,14 §

Y%

% This is a graphic representation of a random matrix. The RAND command creates
Ya the matrix, and the IMAGESC command plots an image of the matrix,

% automatically scaling the color map appropriately.

n=100;
a = rand{n};
imagesc{ay;

colormapthot); |

axis square;

%%

% This is a representation of the inverse of that matrix. While the numbers in
% the previous matrix were completely random, the elements in this matrix are
% anything BUT random, Tn fact, each element in this matrix ("b"} depends on
% every one of the ten thousand elements in the previous matrix {"a"),

b =inv(a),

imagesc{b};

axis square;

Y%

% But how do we know for sure if this is really the correct inverse for the

% original matrix? Multiply the two together and see if the result is correct,

% because just as 3%(1/3) = 1, so must a*inv(a) = 1, the identity matrix, The
%o identity matrix {almost aiways designated by 1) is like an enormous number
% one. [t is completely made up of zeros, except for ones running along the main
% diagonal.

Yo%

% This is the praduct of the matrix with its inverse: sure cnough, it has the
distinctive look of the identity matrix, with a band of ones streaming down
% the main diagonal, surrounded by a sea of zeros.

imagesc(a*b);

axis square;
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3. BRI H
AFEE BRI RO E, FREFNT .

%%% Matrix Exponentials
% For background on the computation of matrix exponentials, see
5 "Nineteen dubious ways to compute the exponential of a matrix,
% twenty-five years later,” SIAM Review 45, 3-49, 2003,
%% The Pseudospectra Gateway is also highly recommended. The web site is:
% http://web.comlab.ox.ac.uk/projects/pseudospectra/
% Here are three of the 19 ways 1o compute the exponential of a matrix.
% Copyright 2004 The MathWorks, Inc.
%% Start with the matrix A,
A=[012;0501;210]
Asave = A;
%% Scaling and squaring
% lexpmdemol | 1s an M-code implementation of the built-in algorithm used by
% MATLAB 7.0 for the matrix exponential. See Golub and Van Loan, Matrix
% Computations, 3rd edition, algorithm 11.3-1.
% Scale A by power of 2 so that iis norm is < 1/2 .
[f.e] = log2(norm(A,'inf));
s = max{0,et1);
A= A2"s;
% Pade approximation for exp(A)
CX=A;
= 1/2;

E = eye(size{A)) + c*A;
D = eye(size(A)) - c*A;
Q=6
p=1
for k= 2:q

¢ =c* (qk+1) / (k*(2*q-k+1);

X = A¥X;

cX =c*X;

E=E +cX;

it p

D=D+cX;
else
D=D-cX;

end

P=~p
end
E = D\E;

% Undo scaling by repeated squaring
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fork = 1:s, E = E*E; end
El=E
%% Matrix exponential via Taylor series.
% |expmdemo2| uses the ¢lassic definition for the matrix exponential. As a
% practical humerical method, this is slow and inaccurate if jnormi A)] is
% too large.
A = Asave;
% Tavlor series for exp(A)
E = zeros(size(A));
F = eye(size{A));
k=1,
while norm(E+F-E, 1) > 0
E=E+F;
F = A%F/k;
k=k+l1;
end
E2=FE
% Matnx exponential via eigenvalues and eigenvectors.
% [expmdemo3)] assumes that the mailrix has a full set of cigenvectors. As a
% practical numerical method, the accuracy is determined by the condition
% of the eigenvector matrix.
A = Asave;
LV,D] =eig(A);
E =V * diag(exp(diag(D)) / V;
E3=E
%% Commpare the results,
% For this matrix, they all do equally well

E = expm(Asave);

err] =E-E1
err2 =E -E2
err3=E -E3

%% Taylor series fails.

%o Here is a matrix where the terms in the Taylor series become very large
% before they po to zero,  Consequently, jexpmdemo?] Fails.

A =[-147 72, -192 93],

El = expmdemol(A)

E2 = expmdemo2{A)

E3 = expmdemo3(A)

29% Eigenvalues and vectors fails.

% Here is a matrix that does not have a full set of eigcnvectors.
% Consequently, |expmdemno3| fails.

A=1-11,0-1];

El = expmdemol{A)



e 236 MATLAR 7.0 7 #12

E2 = expmidemo2(A)
E3 = expmdemo3(A)

107 3

. FAEAM X HTEMATLAB Gr & H U M A & S H A B2 B RHEE A7
. TRTRBAER M 3 SR MO R TR
=B EGNM TR, rRENBIRR 2 RS EER (58 7
. Rl — TR, “ﬁym:{:i ;;tz)?) e, B x (KE-10 2] 10 Z 6, LLoS
AT, EHTHMAEA NS,

5. ERTR BRI ICEE 104, FERAIMEFEAINASIR, 8RR B R A
BRI 5] 10.4 IR INDLELEE

6. Wit B L T BT B0 B 1R,

(1) for i=-32768:32767

(2) for j=32768:32767

(3) for k=2:4:3

(4) for m=ones(5,5)

7. MELITEMNER, it EB MR ER R MER SR ires BI{E.

(1) ires=1;

while modgires, 1 0)~=(
rres=ires+1;

end
(2) ires=2,

while 1res<=200
ires=ires™2;

end
(3} ires=2;

while 1res=200

ires=ires™2;.

end
R SRR N iR R
(1) sinh(x) =%
e"+e "

(2) cosh(x)= T
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ot
e +e

9. FIFH random FEE] - B K)E B random 10, 1% MR HEESE P 4 76-10,1012. F I RE
BUSL, vEEE(F random B MMM TS,

10. ¥ BB REMEMER, (5= RN ETT low,highl.Z 18], H A1 low FI high A
FAN R 2%

(3) tanh(x)=



ENE XHHERENSASHL

MATLAB 7.0 & F} 2 fp e S T AR B3, BT ARE N MATLAB 7.0 =8
TR, TR TR SO R, A iR A S R e I e . AR
TR TP AR AR GUI L E G4 T D dad.

HRLZEIMANEAERF -, MATLAB 7.0 122961 B R /E A BB TR M STHERIBR A
Hix. HXRTHTAMEE L5 HREREN GUI Mar4 % D e BR:IAY,

1.1 P&

11.1.1  HERYTFE

AILLH save 824 MATLARB 7.0 T #:IX PRI E44E 4 MATLAB 7.0 APLAE 2. 40

F=gave

KT MATLAB 7.0 LAEX AT ZER L MATLAB - HE6 RS S 1E 2 2 Bl
ik T matlab.mat X . IXEEAPLZHEG] MAT SO R 2SS 8L, R HIE R
BT ERZF. MAT XIEARS VAL AM, B ne—RBESERN. £ FE F R
AR EA UTEHMFE I, MAFHE kA 438,

Jil save AT LI K IRFRFERA R,

=>gave varl var2 var3

X4 an 2 LU R var] var2 F var3 {£7F7F matlab.mat T8, X4 X LB LLE
A save BF- 28, Fn:

=>gave filename varl var2 var3

X F @24 varl var2 # vard {RETE 4 4 matlab.mat ) X,
RIAH G A-REBIPER, FiAXFa4 R0 U TGRASFER,

=>save(” filename’, * arl’, * var2’, ‘var3’}

X LZEH—1 MATLAB 7.0 & B RAHERNT, PR AR TR
B}‘Jr 40
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>>fhame="myfile’

==save (fname, ‘varl’, ‘var2’, ‘var3’)

KR, KA RRBERFE AN myfile.mat () 0.

R 7 B X R PR FERZ 5, svae dr 200 LU R B RN ASCI 3CRE, HH
AL REAE R INE] P DRI CHRE L. X TXEREMFEIGE, EEEEN
B 3R

11.1.2 XH9FTH

save AT HIFMA BN load TS . XS4 TFA save Sr4 Q1B LR EN
JTIEH T save fr S HIEEESCHF. #l:

==|oad

BEEMLYBAENHERTREL MATLAB 7.0 MEEBRZPRINE 4
matlab.mat “PRIFF-AERE. BERFAR matlab.mat PR EBEEFELEXR Y, F AT
NewRAECH IEX 2 FNR 2T R,

ATA—A MAT XHHRSRARHETER, THE S e mEERN RO EREI:,
{41

>>|oad filename varl,var2,var3

=>load (‘filename’, ‘varl®, ‘var2’, ‘var3,”}

| XA, filename.mat #$) 7, $RIEZE M varl, var2 ! var3 AN LAEX . B FiEH
Re7: 1 load s S H1REOTESA, XFER AT HFEFF RABRHIE Ot RITXERA 2T
oK, HEINE filename AT LLARR- PMEBRRF B HERE, ZHEE load HEDTF—4
TER P B A E TR B H s o,

I BRI S 7 - NMTH A TS EIE A 3, #M mydatal.mat F
mydataZ.mat Z£, #{1;

for =1:N
fhame=sprintf{*mydata®d’,i);
load (fname)

end
RKEACIBH sprintf KL —4 for AR ORARSCHER 4G, XN —H 338 0 EER
AT A BT AER .
é@ﬁ%ﬁﬁtﬁ[$m{§ﬁiﬂﬁmﬁémmTM%&%&M%&#H@@—¢
i BE. i

=>ynew= load (*filename’, “varl’, “var2’);
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X 12 ¥T FT filename.mat 7T H ¥ = varl 1 var2 #AF— 4% 4 vnew HIE Y12
h, A NEMASEEEANE, —NE varl, N E var2. R, vnew.varl=varl,
vhew.varZ=var2.

toad 7B R LIFTIF ASCH SUARICfF. Frh) 12 S8 ST tH MATLAB 7.0 FlVER
TH—T—iTH<THER A ELARE 1%, Fin.

»>load filename.ext

FIHFSCHF filename.ext, SRECEEAREAT— 44 fielname WITURE B S b, Hif
A5 B B2 B MATLAB 7.0 93¢+ load mi & [ # B R4 .

CATESH IR T A, UREASTESR, MM MATLAB 7.0 #4
exist 1 whos, {54 |

==gxist (*matlab.mat”, *file’)
WRICHAGEE, FMRE 0, REEI, WKl 2.
=>who-file Matlab.mat

X &A% &M matlab.mat XAEPEEHEE, HETHEAREE whos Z7EGIA T I0 T
KRR, EAEA

>>w=whos(‘-file’, "matlab.mat"}

W=

3 X 1 struct array with fields
Name

Size

Bytes

Class

BWERYL, Kb, WERBREAESS,
BJE, HUE AT LU L4 4 delete SEITHIBR, 140

>>delete filename.gxt

IXZ&mASMER T filename.ext B v f,

i€ MATLAB 7.0 ", #8308 B R BT DUE T LR 3 K38 LA R 5 A ) S04 37
. Workspace %1 85 1 LU I+ MATLAB 7.0 £1MR) View S ) Workspace i
B AR G W] LUBLLESF File 801K tmport Data..., nl# (G 4% D91 viimport
23], ER—ALMEK GUL iEHPRAS BHAERER, AN MATLARB 7.0
A MA'T 3014 R A |



H 115 YHMEEHNFASSEH »24]

11.2 | Bigs ARSH

% T MATLAB 7.0 #1440 MAT SCHH AL AR Z ) ASCH AR U2 5, MATLAB
7.0 1B FF S Lok trsEft A0 — L5 B SO R e B aURE U e v R, A fas Ui
FRE XIS . FHRISCHR AR e v B CH#&I, ME RS AHEC 2 A E T
TR RS T XS EE B AR S H R A R HIThER(H18 MATLAB 7.0 §E8EF1 H b A FR PP
R

HLAM#EA Figure %11} File LR Save WM Figure B 1 EITBARTE A AR
MATLAB 7.0 #) FIG SZ#8 30, 5590, b LUl i $F Figure & LI = File SEW AR Export...TH
# Figure B I'TEI T3 W b 2 P S0H88 30, 4 8 1 BR Y saveas HEAL TIXFT BT GUI By i
B PR UTiE. KT saveas IFR G EFA PRI LS L MATLAB 7.0 893 Bh R 45

# MATLAB 7.0 PR TN IR S AR HBREEER 11-1 bR
.

T 111 HURAISAFR HER R KA

B OB = Th g& 38 &
dimread 1 ASCIL 5 i) B A Fr
dimwrite FEEERET A ASCIL (1
textread ELHTARAT LE
wklread M HAR FFREA
wklwrite | S AHL T & AE T
xlsread ML 24 CAFEA
aviread . MRS TN
imread : MBI TE AT
imwrite HAEEAE
auread M sun B EEA
auwrite H A sun BE LA
wavread M Microsoft By A
waywrite [ A Microsott /& 34
hdf MATLAB 7.0—HDF 2% %

FHX BB SRR T R TN HSEME . ¥ imread A imwrite 45
AIRAE T 2 Fr L AR NS e s 855 JPEG, BMP, PNG, HDF,
PCX LLE XWD . XTI EMG R FaT Bl i fileformats (135 RIS B..
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11.3 & 10

B AT SN2 SRR, Witk MATLAB 7.0 424 1K 2% L4 VO MBOCRIEEER
B A A] B ) TR E R M AR ASCIE 30, XSRS ANSIC GRIEE S K HRLE
BREAEE KL, BEEBRLHFASA—ETE . Lirl, LH#BRYZLEE/MH Vo
M PR EREMENBER rZE CEsPH®S. #1122 3T MATLAB 7.0 41
R 2R 3 1% /O 3L

& 11-2 MATLAB 7.0 shp0E4% Xt 110 3 f

& B A Ih BE i IR
fopen T
fclose KA
fread L — A BRI R S IR LA B
fwvrite HEA T R
focanf AL R R B
fprintf BB G L
foetl MOCATIEERAT, IFINRRIT
foets M FIERAT, HRBRITH
sprintf R AER S A TR &#
sscant R A T I TR
ferror TRH L 7O AR B
feof AR RS T AR
fseek WR e iR
fell IRER AR 2 (IR ST AUALE
frewind AN R R B PR A Ak

ST R EMNABGN hik, P AIUE % MATLAB 7.0 B8RS, TLITAS0E.
114 2 ]

1. & BRI R VO SO B, SR BBRGS SIH 112 R .
2. G-, AR PR LA 2 5 0 B S AR RS R

f, FRARSIRITIE R, SRR SR B N RN, HEAT

PERTELERS, AP R . R P IR/, FRFRR LRI Y Sh 0 S 4
3. HWFARFRTELH, MEAFER, BEHRRaT,
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(1) a=2*pi;

b=6; |
¢="hello’;
intf{1id,’%s %d %eg\n’.a,b,c);
g

(2) datal=1:20;
data2=1:20;
fid=fopen(“xxx’,’ w+’);
fwrite(fid,datal };
forintfi fid,’%%g\n’ Jata),

4. KW FFLEARRILER.
(1) sprintf("%0.5g",(1+sqrt(5))/2)
(2) sprintf{"%0.5¢',1/eps)

(3) sprintf{'%15.5f, 1 /eps)

(4} sprintf("%ed',round(pi))

(5) sprintf('%s’, hello")

(6) sprintf("The array is %dx%d.",2,3)

(7) sprintf(n’
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S #{EvHE R S0 F A, AT PSR R B N B R SR Y B S g —
FhEoR, HAMTEETEMFAFSHECRIE, AETENSREL ANRER, AMITHEEL
EEENKEMEBRENT S P RS TN REE . MRS AR AR T —F
FHENRE N, ATLMEAMTEERE, Wi 7 RED4 RAE. MATLAB 7.0
EEWR T HBRAKRMEMELE AR, ERLE IR A MmN . AT EENE
MATLAB 7.0 (i E b B ThfiE, QFSEEARZE M4, EBMEEES. BERE D% E
LA % PR A1) e s ol %

12.1 HEARNLEGS

MATLAB 7.0 & SELE ATt w 2m, TR S hl =4, =4HE %
WET . AT EENAEH MATLAB 7.0 B ST REAMERLH], A —efpm
EEfEm4.

12.1.1 BEEHEOENT

MATLAB 7.0 i& & (42 el 300 T B e hilr B e B 0 Bk, &@ 0
%5 MATLAB 7.0 9 EF DM E k. Wi 12-1 FRR TERE QM EEE .

B 1241 ERE O
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E#%ﬁmF}mmLﬁnn%ﬁﬁ%$wm&ﬂﬁﬁéﬁﬁﬂ%%¢%ﬁﬁ,%ﬁ.
mF&ﬂu%ﬂ@%W%ﬁﬁm&ﬂmﬁ&,ﬁ%ﬁ@%$%%ﬁﬁ.&ﬁﬁﬁﬂi$@
%u@%ﬁmﬁumtﬁﬁﬁ—%ﬁm%ﬁ%%mﬁﬁﬁ,F@ﬁ$ﬂ%~FIH&¢%
TERIIIAE, Wik 12-2 Fi.

”. *E Intart Doclr Desktep findow Mely .
DFES L IRQATD & DE =

e bl k AR e

A el e (i 523 S e e

i
L+ |

TP

Yol 4 e ma—‘l\ﬁﬁ
T \

B 122 T HP bR REf 9

'II.!u b o]
t' t
ke
& - . ="
'»#-_u‘ﬁrr

=%
I
B
AL

|

i
14

. T L PRE
- D . s
L e
S hwd *4 el e
i # " LT
+ 'f-ul == .
» i
57

12.1.2 BEXRBILEIRE

Mwmmnﬂﬁ%&ﬁrfENM%ﬁkﬁﬁ%ﬁ%u&ﬂﬁmﬁﬁiﬁm%.u&
—%Eﬁﬂﬂmﬁﬁmﬁﬁuﬁuqﬂmr“¥%%%$ﬁﬁgm%ﬁuEﬁﬁﬁﬁ%ﬁ
%%w%£ﬁ%$mﬁ.ﬁ?ﬂ%ﬁh%ﬁ%%ﬁ%ﬁ%ﬁ%.%ﬁ%ﬁﬂ%ﬁﬁ@ﬁ%
H FEA SR R I e H i

F12-1 SHEFEMENTLE

B ¥ & Ih 8 # i
plot £E X BRIy BhEB LR IE L pE0 ) — s el
plot3 £E x Hll. y 0 2 BT H 2 P e 4 ] — o 1 o
loglog {5 x $HAL y Slidont Hobk 45— #E P R
semilogx 1F x WG S, y Blek i el so ) — o e
semilogy (€ y SRt S LB, x S bt L eet) — o 10
plotyy £ y Sl

1. LELE

@@—$%$%%WHﬁW$EHEH%&&E%T*%&@%%EH&E#%%M
—%ﬂﬂ%qu%%FH%Hﬁ%ﬁﬁﬁ-mﬁMFH%Eﬁ%Wﬁ%E@%¢E%m
ﬁrﬁiﬁﬁ%F.H%%ﬁﬁ%lﬁ%%Bﬁﬁﬁﬂﬂ:mﬁﬁﬂﬁﬂﬁﬁﬁﬁﬁﬁﬁ‘
_mﬁﬁﬁgﬁﬁﬁmﬁﬁﬁﬂ‘ﬁﬁ&ﬁmﬁﬁ\@m&#ﬂ&ﬁm%ﬁﬁu
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x12-2 EFXRMLBELE
£ 5 A K
. YR x =0:0.2:12;v1 = bessel(1,x);
y2 = bessel(2,x);y3 = bessel(3,x)y;
2. %% MEOFEE O P EBREN figure(1)

—

subplot(2,2,1)
3. WM EERL R h = plot(x,y1,x,¥2,%,y3);
4. GEFEEL R by e set(h,'LineWidth',2,{'LineStyle'}, {'--";-' 1)

set(h, {'Color'}, {'r')'g's'b'})
5. e AALERRI IR AT . il T T R axis([0 12 -0.5 1]}

&k grid on
6. MR BRI IR . AT A B xlabel("I'ime"yylabel{" Amplitude")
HEAT EFF legend(h, First','Second', Third")

title('Bessel Functions[y,ix] = min{y1);
text{x{ix).v,’ First Min ‘rightarrow’,...
'Herizontal Alignment' 'right')

7. ¥t print ~-depsc -tiff -1200 myplot

2. & —dEhik

—HEINEFTE MATLAB 7.0 612 BRI, R4 X AR Y SR 8EE 45
AN DT B, FIR RS EEMS, Ha Tl SR REGHT SR pe
wle £ MATLAB 7.0 41, fiifH plot REGHIT ~ ML EMLE), EFHEERDT.
¢ plot(yymr&ikih y BF R ELH AN y &5, MRy BFEYHE, Ha
plot(y) ¥ plot(real(y),imag(y)) . WLl real(y) AfAHE, Ulimag(y) H
PAERERHI T HE . QAT REE T A, BHNERG O 2.

¢ plor(x,y) e ezl E y A& x MER. B8y 8% y BEERER, B4
il R WS TR b AT & 5] iR x B AMkT y y—Nai, s
length(y) RIS EELN ) MATLAB 7.0 2% H 5%k .

¢ plot(x, y,s) G ST EUERGEIRELED, BHMSOMER, Khs b ~MER
L BRI XA 123 Biw. Blin: plot(x, y,"c+ ") e st ghet 7454~ 30e
R “+7 . 1T plot(x, v, bd") BT HIT H 28 7EE N B ) S AR e IS R I 46 2
MRS, JF H7EIXYE & 2 ) B 25 A,

¢ ploi(x], y1,51,x2,y2,52,x3,y3,53...) tr & n] LU £ A B RCE T — AN B EIE 7.,
Hox's ¥ y's AR BImAN, s's hFEH. #w plot(x,y,' v—",x,y,' g0") ¥%
x -y MEH EMAR D Bonwiik, HE0R RS RSie R,

Bil12-1 fEA plot(x, y) s & 25MI1E R0 MR, 255 U E 0.01 B — 70, 2]
ETH AR EE x . RAETEEAS I AR i x BNESEE, ARISE y . MATLAB 7.0 532
BxUMEX M b, T y B Y H b




B12E M B Lo ° 247 o

fi#: fEd S OPMAREITT,

== %= 0:pi/100:2*pi;
>> y=sin(x);

== plot(x,y)

-

AR B 123 .

mﬁ@muﬂﬁm~mﬁ%$%m5%Q.MX&Mﬂwﬁﬁﬁﬁmﬁﬁimﬁﬁk
THRCER AN LR, AT B 40 % 4 2t

B 12-2 {77 plot o S — 4k % 2 . FELUEE 0.01 618 —4Nef0, 21760 K
(i) 6 o o 8 100 1 oA sk e B x W IESLAH, e &yl s R RAZIEH A & x —0.25
HIESEAH, AR 2« P4 A I x— 0.5 WIIESZME, 418 y3 . MATLAB 7.0
B B A X S E, Ryl y2 Fp3 e fide Y & |-

W eS8 LB AL T,

== x= 0:pi/100:2*pi;
== yl=sin(x);

>> y2 = sin(x-0.25);
>>y3 = sin(x-0.5);

>> plot(x,y1,%,y2,x,y3)

]

PP PTG 12-4 PR, b arLLE e, MATLAB 7.0 Halh4: 3 & ekt ¥ 7
SN I EA R O
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MATLAB 7.0 JEaili# B

Els It Wi Lwwi Dely Seskie -Risie Nels - N BF TN A
DeEe » a0 & 0@ =0 .
153 i -: caite™ [P s ias s :_‘]r
\\, \
.\l\.l W7\ ‘_:“J y
B -il-- -——'—-r-}l'q-'- - in—--—r . Br a T -

4 124 447T] plot 8 Kcse il % 4k 4

3. hhpERE. ZBMEELE
MATLAB 7.0 #&{it [ -E@ Mt LH . e Bl a4 8 B w1 i ks
ATl h ek s AR LR R . SAm AR E R, W plot(x, v,s) 4 M s . & 12-3 fr4f
I MATLAB 7.0 tP A [a]iFife, . S o BNz a7 3.

F12-3 MZMEFE. SUMBESEBSHEN

BBEFs g X S a2 X % N 2 X

¢ 2xfa X X175 ik
r 2r{n, + +5 rRIER
c j5gs i h ANIRTE - HELE,
m A * Y (% 1) AN 2%
y gl s Viki
k A d )7

v =

E=Ef

< = H

> h =1

p IE TLilTE

0 1541 1

(%) A

N T AL S ] X e A T T B A 4.

fo] 12-3

M, s SRR AR T

) 12-2, {FH plot(x], v1,s1,x2, v2,52,x3, v3,53...) dr A2 ] P2 sk 2k
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W fedr Ao PRSI R

>> x= 0:pi/100:2* pi;
=> yl=sin(x);

>> y2 = sin(x-0.25);
>> y3 = sin(x-0.5);

=> plot(x,y,"-.b', x,y2.'--r*', X.y3,-.gh')
>

4. ENXBHEGINEE

FﬁFﬁﬁfﬁliﬁi‘ﬂ‘EEEﬁﬁ-ﬁ-’i‘ﬁﬁﬂﬂfﬁﬂ@'ﬁﬂmﬁ%%#iﬁn RS LR

¢ LineWidth ——LL i 8007 (g 6 i

o MarkerEdgeColnl‘——ﬁfﬂ??ﬁﬂ?i%Eiﬂﬁﬁ"'}lﬁﬁ@{@]1 WIE. ANHEHIE S5 |
¢ MarkerFaceColor——#{#f5 /&5 7 (g i 75 (5

Bl 12-4 s LERBRE IR ).

fif: TEMSE IR FiEf], 4% Enter A

>>X = -pi:pi/10:pi;

~>y = tan(sin(x)) - sin(tan(x));

=>plot(x.y.'--rs",' LineWidth' 2,...
‘MarkerEdgeColor''k'....
'"MarkerFaceColor','g,...
‘MarkerSize',10)

R BRI E 12-6 B, 4B AT izt 4 o, PERIZE RN E S, Bl i Ry
T, HhERITERE Yy 4 A b, I R RRIL R N B, MR haS ., Hp
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SRR R 10 DS TR

5 BB XBH

P A B 2§ 7 B R BN B, sl sk R Emehl 2 & ihd, ik
R ZRMEBNE B, £ MATLAB 7.0 ifi 54 EE T hold FRECELILIZINEE. &
Fry il A

¢ hold fr 2 H AR FRENE B 2 LJEHE TR,

¢ hold on fr 2 TRFF L ATEE, I HAG U2 BRI BT A B aS N30 2§ i B & 1,

QSR ) R 2 BT X T (R AR R AR PR 5 B B AN — 5, AR B0 1 hilb AT iR 4

¢ hold off xR [E] plot fir 4 FTERINHIE, 5 H A2 P 2 f B i & A b R 0 S 4k

¢ hold iy 7E hold on F1 hold off 4k A2 i)t 174 44 .

¢ hold all @r2{RE¥ AT EERIZERY, SOPETELS TS i B8 FE I B £ FH 24 00 i i 6

PAIES I

¢ hold(ax,...) i ¥4 ] i (BT AL BRER H) (5 B

5] 12-5 f#H] hold B& %4 il 4> B ek %0

f: BREWT

x NOE 18, y=x;

X N1E28, py=05x"+05;:

x H2F 58, y=—x*+9x-55.

(EAr- S W AW TR, H1% Enter UMM, IZ1TRUF, 1&1745 a8 12-7 Frs.

>> % ZFRITIT] T4 ) 9y B ek #

>>% x B0oF 1A, y=x

>>x=0:0.01:1;

>> ¥=X;

== plot(x.y)

>> % HOLD ON air 4 (REF 2 AU BT, #5020 T A A7 47 BETRE5 I 8 2 il e P T 6 10 oo
>> Yo i Y R 2R g 1 (R AL b B PR 45 BV AN 38, RS0 11 sl g7 U e
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=>> hold on
e

Bils Ehin View Jeswi Tesls Dusbtosp Binder Halp e § b
nﬂlilllh &enNs® ¥ 08 =0

R R Sl S
T L ¥

= -'-‘““' e 4 e Ml i..‘-J’ ﬁ sl e
‘| e ’-,4_.“::.,“... :---r-y-q i-—-ﬂ "I'LJ"! e T,
= . -3 Ty - W

B 12-7 rEeRER 1 B

MEEAE A S EW ORA W R, JH4% Enter BN, ZT4 R 12-8 Fian:

>>%x A1 B 20, y=0.5%x.24+0.5
>>x=1:0.01:2;

>> y=0.5*x.74+(.5;

>> plot(x,y)

>>

hhuhll-m:—hmmm
D#E8 s 2803 £ 08 =0

F12-8 7B MCE 2 B
MELAE oy B DA W FFET, % Enter SEEIAEIAN, BTSSR WE 12-9 Fix:

>>%x K2 F 5B, y=xA2+9*x-5.5
>> x=2:0.01:5;

>> y=ax. "2+9%x-5.5;

=> plot(x,y)

>
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Bile S0t ¥iew Isaert Tasls Beskiep Rindes By
EEEI B Q'&ﬂ'ﬁ E'JEE "

g Y TR - .
-.-' T oLk _\:-..J 45
IRl T s = T F

-

- -

Eﬂ 12-9 ﬁﬁ-pﬁtﬁ%

=S

] 12-6 £ H] hold e %22 3 4~ = i %
i fEARAE VAW FRUS, 4% Enter AN, IZIT4 R0 12-10 Fia.

>> % ZREIT TAn 04y Bl 8 P TR
>>%x M 0 B 4%pi

== x=0:pi/15:4%pi;

== y=sin(x);

>> §1="--b*";

== plot(x,y.S1)

=> hold on

>2 y=cos(x);

>> §2="rd";

>> plot(x,y,S2)

-

muinuhﬂmmnmm

Dﬂ‘rﬂﬂ haafns ¢ ﬂﬂ 'ﬂ‘
_'_ttit‘-'_:w "'{i__\_ o =

2 -
—

B 12-10 fiipsgs ‘ﬁﬁkﬂﬁf’i—l

BAEEMOH AW FRF, 5% Enter AR, 1E1T4 B0 12-11 Fi.
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== y=cos(X).”"3+sin(x).”3;
>> §3="-kx';

>> plot(x,y,S3)

=l

Tl
T
.
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||.q.-lb'q+'pl#-+ =T
- N i ] N L o .
FeSheid o808 Mon blntid hate SIS 25t

B 12-11 3 4= s

'-;_:-l;: ;

6. (| —HEERZRIHURE 2

WS P AR s 2ok, AT SRS E SRR, A, REEE
SCERRY B s AR I 1 A p e i R )

] 12-7 X2 8 S —HEE T

f#e: fEar 4 8 DI W R, 5% Enter BB\, IZ1TRF, BITE R WE 12-12

BT

>>APE s B T2 AR v = exp(2*cos(x))

>>x WHEHE M 0 # 4 pi.

>>y STEEM 0 ) 8, x FFIEREIM 0 3] 14

>R AR S AN S, HRENE 288 S
>=x = 0:pi/15:4*pi; -
>>y = exp(2¥*cos(x));

>>plot(x,y,'rt')

>

7. WEFARIH 2R

P AT LLREBOA R Bh R 0, X, 7EeHImsRrt, o] AT & LR i E 1T
2z1). MATLAB 7.0 235 BR DA R i 28 T2 28 Bt 45 22 bl h 2%

Wl set(0,'DefaultAxesLineStyleOrder',{'-0',:s','~+ ) 24 5€ X 3 FhER AN dh2EIE R,
LERHELRNBEAHKE, TTLEH se(0, DefaultdxesColorOrder',[0.4,0.4,0.4]). VEANTIS
BRI P AT RLZ WL veolorspec 78 {5 ..



Fils Edit Kiow Inmert Iosls Dechktsp Tindow Halp -

DNeddS K QaM® &« 08 O

B 12-12  {Ezmladl da ) 4 e

) 12-8  WAEBRAR .
i fEMAAE O FRE, I Enter BEHARIA, IZIT4 R IE 12-13 Fin.
== set(0,'DefaultAxesLineStyleOrder'. {'-0',":s'.'--+"} )
== sel(0,' DefaultAxesColorOrder’,[0.4,0.4,0.4])
>=x = 0:pi/10:2*pi;
>>yl =sin(x);
== v2 = sin{x-pi/2);
>>y3 = sin(x-pi);
== plot(x,y1.,x,y2.x,y3)
e

Fivez il ) P T e 12413 g

Ele Efiv Wiew Josert JTesls Deaktep Qindes laip -

NEES Lk RANS (& 0E =0

i T ._.:.--_| — =
e3: 45

{2E:] ] ; ¥ ¥

5 3 i T
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gzt
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P 12-13  (ETTTER DA RS £ T Kt 17 PR 4 )
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e e, o AR R R HOH ) .
¢ sei(0,'DefaultAxesLineStyleOrder','remove')
¢ set(0,'DefaultAxesColorOrder','remaove’)

8. XELLBIAFREHFIN Y $h

(1) Xt H bk 5 A bl

TERET RS VR, (ERMESRR ALV R A REE W E SR AT, s,
AT A H o B A bR R R 22 I 2. MATLAB 7.0 i 5424t T loglog. semilogx #il
semilogy 5 3 4~ R ECR T IO I B 22 W), 7628 12-1 v, B850 T S 13 A T i,
X 3 AR AT VAR plot sR B e AR, XRIZE T loglog #R #lont X 4l Y s 7
XS EAAR, 1T semilogx #1 semilogy Bf £ 43 5iXT X Bl Y Sl F A o oAl b

Bl 12-9 {ER] loglog. semilogx il semilogy £ 4 58 %1 B IE.

fEom 2 % NAA W FRUT, 4% Enter 8#HIAMIA, E1T4 2K 12-14 5.

>>% ZBRY i # LOGLOG pf i1k
>>% HHir x HhHER, y hR%E
>>% x M1 3100, y=exp(x)

== x=linspace{ 1,100,100);

>> y=exp(x);

== loglog(x,y)

>>

Lils Htﬂ:hﬂ:hﬂ:k“hﬁﬂ:

Dﬂﬂﬁ h Qaﬁ@ L4 ﬂﬂ IQ

ﬁ-l 12-14 lﬁg[ug ik

BRALAE Gy B AW FRUT, JH% Enter SF NI, BIT4 R WA 12-15 Fig.
% GRITIIT AW y 4obn ok 8RB p

=>> semilogy(x,y)
>>
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Bile Eéin Mies Jaswrt Jesds Qesbiop Dimdes Help = -
NEdd * Ran® & DR eO —— :
T Wi T T (= LU LN
= ; — .
| J/"E#n.-
OE =4
SETe
SEane
ete)
.

P 12-15  semilogy 4%

AT T y=exp(x), My MEFRAET R BCLERRS, Frez B — R HZ.

fii] B 0T 401 semilogx BR B 6 T ik, (EBEANFAEIE

(2) ALY Sl s

(EHEATRO LR, (R 2B B AR AL T AU AR S L, MATLAB 7.0 i S 80t 1
plotyy P&k XA bR —4EP . (EH] plotyy o it B Ao A P m BB Sl e AT Y A4
bl JCAEHRE AW R .

o plonyy(xl, yl,x2, ¥2) da 46 x1F1 p1 BTN 4 B A b T AE B TE B Al

JEHE 22 F1 p2 i P O () A A T A BB AR A0
o plotyy(x1, yl,x2, y2, fun) fis % ] LLGREL B IS BTAE RTITESX, d1 fun PRECK

i, fun ATLLE@plot. @semilogx. @semilogy. @loglog LA K @stem “%. 5%
N M@TT 5 — EAHEA M -

o plotyy(x1, y1,x2, v2, funl, fun2) fiv %8/ funl(x], y1) AcEs il 0 AL br i 22
B, IR funl(x2, y2) &5 47101 A b2z B E TE .

o HT{EAER plotyy sR A TENGLFE b, ASHEXTETH b2 i @ vEdE AT &, Kk, Al
PO ARG B o 2R (2R TR e R b AT R, 2R A A R A
K, BARWZEE GRS 1. X BB H B T A o

o [ax.hlh2]= plotyy(...) fa% T LR (] % 9 hRIEs AN, b ax(T) B /ckl
IR, ax(2) KA TR .

) 12-10  {EH plotyy vR & il o HOW AL b B JE .

Efr 4w A R, JE1% Enter 8IS, ZT48 R 12-16 fir.

>> % EBFLE 4 PLOTYY(X1,Y1,X2,Y2)dm 2 ik
>> % X1 ) HAER, Yi=sin(X])

>=% X2 A RAEN, Y2=cos(X2)

>> x|=linspace(-7.7.100):

== yl=sin(x|);

== x2=linspace(-7,7,100);

>> y2=cos(x2);
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>> plotyy(x1,y1,x2,y2)

==

Lile Edit Viwe Luvert Tpels [Jasktep Tindes Haly
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' e — .-""'rl g : : ra . T
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B 12-16  plotvy(xl, v1,x2, v2) %
PrOLYYAXL, L

g ] P BB AR AR ek Bk 22 ) XY EE A X2-Y2 BB, 6L
plotyy(x1, y1,x2, y2, funl, fun2) tx % K5em e .
PAAC W OMAW AT, Hi% Enter BETIAIA, BIT4HWE 12-17 Fik.

>>% EEFRFH PLOTYY(X1,Y1,X2,Y2,FUNI, FUN‘H’H}FFJHM
>>% K X1 hHER, Yi=exp(X1)
>>9% X2 AEHE, Y2=001%(X2./3+3*X2.72+5*X2)
=>% {EH] SEMILAGY el X1-Y1 ek, (7] PLOT s ¥is b X2-v2 ik
== x|1=linspace(-2*pi,2*pi, 100);
== yl=exp(x1);
>> x2=linspace(-6,6,100);
== y2=0.01*(x2.43+3*x2./2+5%x2);

== plotyy(x1,v1,x2,y2,@semilogy.@plot)
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¥ 12-17  plotyy(xl, y1,x2, y2, funl, fun2) 4%
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9. tRALHREZHYLEHI

MATLAB 4L T polar B ¥ORTENARFR F el R, H—MraEmm sl T,

¢ polar(theta,rho) fa % (EHI ALk, T MAHRIYFREA theta , 1200 rho 22
R

¢ polar(theta,rho,s) w14 [ FFE B bR, 2 RARER A BEA theta . W42 R
rho £:HIEE, BRAE S HpIs g il b 2o g ) e Lo

B 12-11 4§ H polar & & AE B AL bR T 22§l el 2o B E .

iR 7Em AT FRYF, JH4% Enter BEASRA, 1Z1T45 P 12-18 Por.

>> % EFERET4 polar R 41 FHVE
5o 0 Jof ¢ MAIE. s HRE R
>> t=0:0.01:4*pi;

== s=abs(sin(2*t).*cos(2*1)),

== polar(t,s.-r+');

e

P 12-18 (1] polar #f Has b A2 br

10. % F&

WP EIERRY, £ HERZIERLAR & Db Bk, A R sn S
Ml £ MATLAB 7.0 i5 &, subplot BRETLAR A SIX —DhfE. HOlHE riEAElu .

¢ H =subplot(m,n, p) 8.+ subplot(mnp) fiv 44 B 1508 R m x n S22 18
W, JF HRES p Bl TEE S S EE

¢ subplot(m,n, p) S WRE p P2 B FHEMHIR O/, W ECE N i
Pl i 11

¢ subplot(m,n, p,'replace') tn % WAL p R PSR L A0, WRE A &
WIpE, 3 HLH 'replace' {0

¢ subplot(m,n, P) tn4H, PE—AmEE, HEAmeE FEdbdae P —
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ASAEBRA

¢ subplot(’ position',[left, bottomm, width, height]) @iy % {E bRt A by &,
AL B Ak A bl — i R

{5 12-12 {8 1] subplot & 3 17 2 22 .

M. (EMSE LAWY, 4% Enter BRIAMIA, BT8R WE 12-19 Firs.

>=>x=0:.1:20;
== subplot(2,2,1)
> plot(x,bessel( 1,x).x,bessel(2.x).x.bessel(3,x));
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P 12-19 subpim{lll]‘?
G A E ML FRUFE, 7% Enter @ HiAGIA, Z1T4 S W0E 12-20 Fis.

>> 7. = peaks;
== ploy(Z)
>>

>>

Eils Bt fiw Dnswri Dosls Duskieg Bimdes daly =
DoES & AANS ¢ 0B O
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f412-20  subplot(2,2.2)f4
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BRAELE AW ST TR, 4% Enter AN, EITERME 1221 FoR.

>>subplot(2,2,3)
== y=cos(X),

>> S1=--b*";

>> plot(x,y,S1)

> x=():pi/15:4%pi;
== y=sin(x);

>> §1="--b*";

== plot(x,y,S1)

== subplot(2,2,4)
== x=3:0.01:5;

> y=-x.2+9*x-13;

>> plot(x.y)
=

% 12-21  subplot(2.2,3)H1 subplot(2,2,4)é 4

ERA T RET, LB EN410 xlabel . ylabel #1 title 25 B {RR 2, H
SFEATEE R #ORE X H P R A TR, EA R A R TE R R E N A S
HAb T H.

121.3 ERIR

A5 FH STA At 58 B P B A e o Pl PR AT 8 ] LA I BT ARG BRI RE D . AT
40 MATLAB 7.0 P B AERRShRE, FEARW LA 0N A

¢ EREEPHESENTEINCA., B, Fik. KA. W6 LLEILHh a0 H R 5

¢ R QL TEE A

¢ EMSCAERFSE K

¢ SEDNALFREAR A B T AT R

o XHETIRI R AT Hid .
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ATLAEH 4 Fpoy O B T AR, B2 00 U PR BT R LR B bR, BTE
VR AR U TERE L, Insert S8 rp R Ay & R B PRV B dir & 0] BT REAT I R
RS BESE LD i S 2

(1) ERER LHERBR

JEFE View 5 Tt Plot Edit Toolbar fr4, Wil 12-22 Frax, it 12-23 FiRi)
ERER TAE.

v Edit Imaert Toals [Desktop )
0N = n v Eipure Toolber b ﬁ !

L0 0| Camers Toclber

" | Figuws Palatis

¥ l"f ; ar
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(2) EIEREs TR LE
BEAR MR LR T LU I Vet b il WTLLIESE View 340 R Figure Palette
a4 AT LU B I b, AP 12-24 7R, B 40 2R AE R (B A B v RE TR,

Bile Rdit Issert lsals Haktop Lindor Nalp
0 @ Bl ¢ 7 Liewe Toslba )| NE 0O
Camera TosIber |

_r- : [0 ORERL2) 3

Flat Edat Teelber
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(3) M Insert HMGITFRE
FHP AT LA Insert L8N RE, 41T Insert 3£ 8., M Insert FHrsgfrpikfEH
i EHTERE R R AT, Wl 12-25 i,

File Edit Teals

Deskiop Lamdow Help

DS I Labal E DE oD
= I
E:]ltllu!! Titis '. :-,:;_
L. 30 Azex Lagard '.I- =1
Etl.nr]:- o
:' W rimties Lige g
¥ Donble drro e
Tex o
—_ H-'Il:" =
W Arrciation: Fisg
s L= At
S AlTOw ligh
\q_ Droridie &frow
:""" Tert Arrowr
T Texd B
[_] Rectangie
() Edipze

P 12-25 M Insert SRR

(4) T 2 il R R
HUPHE o] BUF BRI L T fir % i SR SR R 140, 2 124 B0 T MATLAB 7.0
RERE i 2o

F 1244 MATLAB 7.0 BIiiB&2iEq

E % Ih HE 4 A
annotation BUERER. Wik, CARHFk. AWk, SCAKNE, FETE USR]
xlabel, vlabel, zlabel s AH I AR bR S b
title SR br
colorbar ST eI e (o 4
legend o P T 1 i el

P RSB R0 B RTERE U AT A, R PR e A YT NAZ G, 40 T i A
LERGIRZIM T8, AN BEss s b L 53 20 10 R 5 R
1. EfAYERF
{E MATLAB 7.0 4, BEBUR (7 AbRB TR0 — LA F 6, ks, B ¥
(AP T A 3=
£ MATLAB '}, il 3w LAER 3 Fi 7 208 e T i n 1) i
¢ {EH] Insert FEHLH] Title d34
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¢ 1] S04 3% (Property Editor);

¢ {EH] title pREL _

NI 3 Bras B /7 50 F LA SR 4.

(1) fEH] Insert A& i) Title iy 495 b e 8

(D ) JT Insert FHLIFEFE Title fr4, MATLAB 7.0 3575 BEIHE ) TR 8847 TF—4~ S A HE
SRR, Y PR T Title A, MATLAB 7.0 %5 £ 2 47) 4 3 B B g 450

@) SCAHE BL i1y A\ 1 P 1 1)

@) FANTCEE S, (T ST S A7 o s B a] OC B CSCACHE . fn S A P o
JEod LR A A S, (ol infihal /2 28, AR A fE 60 1% CAKE R [Rlit, 35 B sh i ) P
IEFFIRIRT 5.

@ FROCEEE R4, HP o] LU Gads B b i A i — Rt B8 ) < sl AT

(2) i H It G a5 (Property Editor)is by & i

(D $1JT Tools £, JEFF Edit Plot v 4, #iE B LR A,

@ TEEEH NG IO, AR Mg as, & 12-26 Brs; e LUREE B TR
HEN Ay, ANSHEHE (R ARBESE o iR 4 Properties T 7 iR B PEARaR 28, 80 B 7F View
SEH I FE Property Editor T9 .

TT A ke | 7 A ] e I ——
| xima =]
Ximis 0 R |Elﬁ
X Sca | Linewi | ElRwemree

¥l 12-26  # IE 4t 4544 8% (Property Editor) 1 #5 i & &

@) 7L Title fiAHE 5 hn el

FP T EME C DB - . G0 A A ) s 4k

¢ EREhPE, R ER R U AHE s e B A E .

o EOmAHPENE S, AT PE R T

¢ BRI I AR PE, AT LR R BT A R B context HEHE,

(3) 14 title BR %S hr Pl i

FH P WeT LLE R title SR AU BB B, HAE FA S F .

o title('text") fr2-44 text N3 24 67 1 T R T 4

¢ ritle('text',' propertyl' propertyvaluel,' property?2'...) i 445 ¥ 8 0 5% 4 g P it
fii-

#il 12-13 % MATLAB 7.0 [ & FE 5 fn b

W e A HE PRI FiE6A), 4% Enter @A .

== x=linspace(-2*pi1,2*pi,100);
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>> y=sin(x);
== plot{x,v)

-

deisf, B 7 ARk thek, i 12-27 ik
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RN B e L, P 12-28 Bk,

Eils Qv I.l-_ili-_'t_hg-'_lt Deakisp Dindew laly - z - -
DSESLQans & 0@ o

B 2 AA DI EERSNNNITOO 1 &
I

790 i IEE":".'_. . : s S
U i == "‘-HI
. ',u.j_,_ 1 "
+ VwrinDieg - s B ,*, I
5 Tl Uy b |
5. f st - gt * :
| ¥ TN : Dz" t ?
: . '
f - ¢ s + il
N Line a3t L 4
\J-I-.lr:.- * b 4
0.4
Mo Dt Kiviia ‘i, I
R Tt v i <06 ¥ :
T Tesl Bus I "C::Ea. :
:‘M:Irﬂ;r 5
r:"}fh-.'rr F‘ﬂ ﬂl

coere (39 (£
ot [jx v CIF

] s

] 12-28 BT N

ALY CAE T S At g 05 X B AR s I PRI, VA A8 T 7k ] LA . MATLAB
HH B R, XA BB,



BI12E K e b M 265 -

2. HFRHANRE

AUAZL P ez il ) P BAR (A A bdil,  ARBREN b Bbr A 8. HE, SHI M EE T
BIEAILL, XEERARIEIS T8, MATLAB 7.0 i ] LU AR VR BARSE, XUl iy
X+ y B z S0t SR A e, ARPRENAOPR R A TR & AR A R T R

7E MATLAB 7.0 ", aTLMEF T 3 B 245 8 T A AL bR h s R 2.

¢ {EH] Insert 39 T i) Label LT

¢ (#H JE 1 4 45 8% (Property Editor);

¢ {HH MATLAB 7.0 f% 725 6 4

TFHEIAX 3 B AL EREI bR i 77 T LA 8 4

(1) 1#H] Insert HEBL T ) Label 25008 I AR b i b 2

PESTRUE.

@ F1TT Insert 8, JEFEZEFF P HFRZEAT: X Label. Y Label 2¢J& Z Label.
MATLAB 7.0 ¥ #5870 N AR RS T T —/N SCASHE, P 12-29 flfs. i FARERE—4
YR, FrLL Z Label Ak th, Rz FATERIRA.

'\\\\ITE]'D|~£JI_ ; [ |

e

B 12-29 1 [ Insert JEHL YT Label 2ET0 7% A by sdiely b 2%

@ WMAERAE, SURX CHMEEEITHE . S0 y Bz #E bR  TangR
IR, TERAIRA FIXEPRERAL T/ARTRE, AT ZIE MATLAB 7.0 3% A aite
{1304 A 5 AL bl 3 7 IR 25

@ TEMINTARERINAIS, 7FETRH 5 EE S 7 e B n] (A% S AKE. 3L
Fr|parE B E O AR R, e, A SR AR AER AR, s E sl
B P AT S .

(2) 18 F s 2% (Property Editor)is AL bl b2

BRI T .

@ 417 Tools #8., iLFE Edit Plot /54, B0 E g A

@ FEEBHEANET AR, RS, WE 12-30 Fx: el LUSEEER |
HEPA Arite, MG B SE b Properties SRR 77 K8 L T A i 2% s BR% 2 1E View EH
W L4 Property Editor Jil.

PH 12-30 71 a1 Sa ] 45(Property Editor) 775 A8 Bl br 2%
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@ W H v R bR a4, EHE X Axis. Y Axis 82 Z Axis Bk, Hdsn
A

Megh, A BT LA FE I 1 S i a8 AT AL bR (r b i AT e e, HEREP SR T

(U 41T Tools 35, K+ Edit Plot g%, BUSETEgnEk A .

@ Ll SRR AR RS, R R PR AR 8%, A D TR SO A, MR L

P24 8% b ity Inspector.. 4481, W& 12-31 i,
|

o | i v
Line i |02 ~ Sdggrevert @@@

zoge cokr [ -] Kok Hiohvbcs v| 100 @

— B e e

P 12-31  ARBRSH AR Y TGP S it 25

@ 7 Inspector... J%H i} Property Inspector, 1/ 12-32 ff 7.

Es Property Inspector

g

|- FontWaight

- HandleVisibiity

— HifTast

+ HomzontalAlignment

— Interpreter

— Inferruptible

i LineStte
- LineWidih
Margin

- PosHign [2.964 -1 1561)
Rotation C
SalectionHighlight on Rt
Btring K

Tag
UlCantendenu

% 12-32  Property Inspector #f 1% {E

@) {t Property Inspector i+ Rotation 77, #RiA(¥) Rotation {4 0, {CEARKREH
PR ARG . HI P o LB 22 Rotation (Y 8cis,  330HE BT LAATRY M ik B bR i) f i .
(3) A8 AL ol e i 2 W I A bl o 3
H P Al ELEH] xlabel . ylabel £l zlabel iy 70525 x .y 5080 z S inbrss. L4
g1l O
¢ xlabel('text") fir ¥ text BB 17T x SR04 5514
¢ xlabel('text',' propertyl' propertyvaluel,' property2'...) tn %45 x HikriEI54
JR LA
¢ yiabel('text') 4 FF text BB 17 v Shir) 5514,
¢ ylabel('text',' property!' propertyvaluel,' property?2'...) fa 54 v i i &4
Jag P
¢ Zzlabel('text') fir ¥ text B3 24 dif z dhir 55k .
¢ zlabel('text'," propertyl propertyvaluel,' property?2'...) fa %45 z it E it &4
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Ja PERR A -
5 12-14 {4 1] xlabel 1 ylabel 445 501 B 285 AL bR AR E .
. GEdr S OPsmAL FiEf), 344 Enter 8 1A .

>> x=linspace(1,100,100);

>= y=log(x);

== plot(x,y)

>> title(' H 2R 3T &4,

>> xlabel('x HUEFEIHE 1—100);
== ylabel('y=log(x)');

>>

R P I 12-33 Fras.

Ficurs | = %]
Eils BEU Wev lasert Doali Drliep Risdw Mily ‘_
beas v a0y« 08«0~
. :;_‘:t{z?‘;j b ; S ERrRE

o _
I B '-:;'i.-l' ; S e

hiF Fs :- B R
7 i ||-. '1-_ ';- :--_ -
A 2=

- Y n b i | i i i - e s e -
R S A : Ty g E ™
Al [‘u# =0 v v = PN P SEY VRS A

¥ 12-33  xlabel pf R yiabel e & 00 44T

3. MAFREMZEA AR E

F P AT EASE MATLAB 7.0 BT 11 (4T St 7y s oA B8, AT S 20 e e 8 1 T2
FIHIEER . MATLAB 7.0 2445t T text BRI gtext ok BOREIT SCARIE. Lo gtext o 4T
e RS, ol RSB AS B 33O bR . FEAEN12 0 T LA 4.

(1) {57 text eREIETT SCARRE

MATLAB 7.0 iff 51245 T R 3 text BRI T SCAKRIE, ERE S TR T

¢ ftext(x,y,'string') {EAAVE A (x , v OB E Eds AR string' . WE x Ml y

i, M4 text o ECKTE T A3 IX 08 (07 B ol L ARHEAT AR E . MR TE S
'string' M x « y BATHIFEFHCE, text s ECE IR 7458 string’ {95 Rk 3 x 7
v AN L

¢ text(x,y,z,'string') i 2K SCASRIEA N E] =4 Asbr .

Bl 12-15  AEH text PREES O B3 N 3L A bRiE .

W: TEMS B PN L Figt], 4% Enter BEAfIA .
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=> x=linspace(-5.5,100);

> y=xX."4-22%x."2-6%x+10;

== plot(x,y)

== title(' %2 1A 14 2

>> xlabel('x [FHLU{E T H)

>> ylabel('y [1J{f")

>> 1ext(0,10,'y=x."4-22%x 22-6*x+10")

b

At Bt 1 12-34 7.

Figus

Eile Edit Wiew Iesert Jwals Qeibiop Eisdes Balp
DeEdayaan® ¢ 08«0
P2 AA|IBzEEE A\N\NNWNTOO =24

T

T T ¥

Pl 12-34 i TT] text o 865N A b

(2) {EH] grext sREGHATAS B3 L AbriE
MATLAB 7.0 ifi &3 o] EACA B REST 28 0L A S0 bRE, BRI R 40h gext, &0l
R E IR,
¢ grext('string') fn ¥ E LI oA “+" FREREL |, B LLi s
) R A it B SRR SRRSO R, e (Y BS, BadilbE, RYuEins
TE ) SCAS SR B AT FR R L
¢ gtext(c) iy 2K P RYIEFER) & A T o0 b (9T oRBER e 6 E L
¢ glexi(...," propertyname', propertvvalue,...) i 2253558 () AR BHER (G, AT L
S A R R 2 2 T R R
81 12-16 i gtext f B O BB b0 S0 AChRTE -
. fEMT A PN R IES), 4% Enter B2 -
>> % KR Bos GTEXT e #0051k
> % el ELSE AT plot e 802 VBT, A0 T grex o 809 T 2 AchniE
>>x=0:0.1:5*pi;
> Y=C0S{X);

== plot(x.y)
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>> glexi('y=cos(x), lontsize’, I4,'funnveight','hold','funiname','I”E"Hi'}
>>

R B TR 12-35 #112-36 Fff .

Dile it Ow Dswt Doads Dedktey Sindew Nelp
Peeax xcaea P OB 0O '
Q'.Eh.ﬂ BrIEWS \,\\\ITGD‘E" Y

% 12-35 @@mﬂmm “" FEIE

B 12-36  gtext mﬁﬁtaﬂﬁﬂ]*

4. EEREEES T RNELNES

(1) Wi SR ARk

EEIERmBBU F, Aol AR & D E O B e sk S 2, i Tiine L
R LR R DRI AR — 3, B LA L —l2 4.

H P T EUAE R text dr 2 AR k755 . 7L R TE text M LA HE R A\ & L 5 2
B0E, ERTEARRIE L BB M ACTE M A R i, HAREERE . i
v T AUE N S A0 LR 77 U A Insert S M el i ME R R LB EM. F
A4 — T s s Sk A Gk g,
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(U 17T Insert 3 H.JFEFF Arrow 5K Line MM, BRTEEEER T HE R 98 Armow
iimﬁﬁmnMMIMﬂoﬁﬁﬁMHﬁ%—$+?%u

@) FFNHRIEN, T B S ol i B2k B IT LR A 8, 4% 0E RUbRiY A B el A SR AN,
B A i broAe s S Bl B4R (K BER S 1)

@) B bR e B A B e s e £

MATLAB 7.0 i% &5 E AT LAMEH line of $C7E B P i I (0 bR B0k, & (R0 45 1 H
S W/l

line(x, y) iy 2 /6 2 5 B 8 10 b s A i) B x A ) it v 22 v B 26

B 12-17  {EH] line e&30ES C AN EUEH N ELE bRiE, JH4R] Insert 3 H.25 B TR 7 I 75 Sk
FRIE o

. 7EAr2E AW i), 6% Enter 88 .

>>% AP Bt LINE &30 Hik
>>% THP ATEAZCAENT plot ef 022 R TE, #E4T] LINE s $GHTS B kit
=2 x=():0.2:5%pi;
=2 y=sin(x);
== plot(x,y)
= X=[0 16];
>>Y={00};
== line(X,Y)
S5

B, HERCSERmBIEE Y, W 12-37 Fiw, Rl EER Insert 3545 & Lk

BNET AR
Eila Edit Kisw Lussrt Issls Besktop Eindow  Haly i = r ——a m Ly
PSdS b RAN® ¢ 08 »O _
#- | a,a B 2IEFE\\NWNANNNTOO 14
. . ; =27 ‘H Y
- : i ; | o _-'11';‘;' - 5 ...!I i-ir
| 7\ / e
i II| —“:v'*-;
[ \ [ \ 1
\H ,f; \ ;."f
\
IH'L |'I‘ llll'l /
4 '
\ l,fr 'I,II JJ
\ | [
b - o \ /
" \ /

e 12-37  {4ifT] line o 8050 PR SR DN TT4E

L ESCHORHP IR, PSS O B AT LR sk, i 12-38 B,
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Fipgure 1 .
Eils Edit Xiew Inseri Isals Desktep Xindew Halp .

Diﬂ.llhlﬁaﬁ@ ¢ 0B & O
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1238 (EPEI G LoD ik

NImsE Wik fm, HP T RAAREEUET T HoAthde 4, bl Qe Sk () R 30 PR i D AR HE 2%

(2) i ST LR i) G

P o] LA F G S R 0 B Sk M B ZR R TR SR . 294 TSR A F i,
Adif ks B L T LU e g ey, Wk 12-39 i,

Bt-lﬂtlﬂmtnmhhntmhﬂr_
Deddé KhaaMe & 08 =0
!..:A.mnr E=EE ‘\\\\ITDD -nm
- bR %‘Im.ru' L 1 ot

o TR

Cut

Copy
Daleta

Fin te smes

Brpin

Eswurise Dirscsiion
Coler

Lins Width

Line Siyla

Haad Style

lwad Size

P 12-39 ﬂ’iiﬁﬁ*ﬁmﬁﬁ#ﬁ A L

¥Lif7 Properties. . T, 5 Ut AT i xS tEHE, I/ Al LA Tk ot St T 4nss, o
P 12-40 P,
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B 12-40  Fi k4w
5. EHayahn

AP EEELGEILREYT, @ SHIER —BIEEOPLH 2 LMERER, ATE
UF X o & S il 2, e AT R I B AT AR X 4, T LA B I DA R . A
MATLAB 7.0 &, T EMER LT 3 Py ik plc B 1)

¢ F1JF Insert 39 1p JFIEFF Legend fir %

¢ i THP ) legend FEl#5;

¢ {#H] legend FR %Y.

I ] A (R A A A AT B AR I e A, SRR IR R
(1) Hi TR legend ElFr, 8ZEFTIT Insert FEH I ULFE Legend A4, P8 12-41

i it Tesiy Dwiletey Rindnw  Help i
DEE& [ iled I3 EIC =0

. N NSNETOO =8 =
L I ""..';-:."- ::‘;- A b e
-:‘l | F
'-'-!‘-.
o
[BEenl . - 2
; |‘| ,‘;'_'I
'Eﬂ.}?’- r-‘.;- [ |
0 S /
b . 4
I .E' N, L .'"ll
tE e . J
:*:. ? | "II.I"\. 'Jl
R - N
r‘ Tr.‘:'*‘. _.-!.31_1 2 --Ibir' : E
T e pat - L

B 1241 @b |

(2) dbit, FEEFEE LR Az AERE G, e E e Sk “datal” , W 12-42 FR
e BRI, P RTBUA G Z B ], 0 B a St
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2 | ﬁiﬁﬂﬂ-
(3) Bl EGIPREIE 2 G, B AT LU R RUbR A R IR 46 3 5 3 B e b AT & A
B, WE 12-43 fras.

m-muu_m.a.mgm-m T
cs@shaans e Ben
h'_ o o ;ﬂ;& --1-------{f B a1 e

-.-\-.i" ﬁ"‘q' SaE -

Ve 12-43 {1 BLbRiGah B B ol 0 B

ik, {8H legend e n] LLUEAT I bRiE . legend e 00 I i BTt 3E1T 10
& HabriE, DA EARA A, ElEaEammF.

¢ legend(stringl,string2,string3,...) &1 % (¢ 4 4 B b 8 O\ b5 i iE A
stringl, string2, string3,... , b (IR i 42 P et F o 4de 22 1) 5 S5 I i A 1 i)
HER . i SCAS Y /NN TR 3K 5 A A1 A 2R (10 T 3R 0t

¢ legend(H ,stringl,string2,string3,...) @ir & & 25 7 B % 4 A b5 7 18 )
stringl, string2, string3,.... H BAERTERN & H b XU, fREaastn T
EIVARTE UE =3 TEs (Ve

¢ legend off i M aTAAKE R INER legend ¢ BB A B 1) ) 46 A 5

¢ legend hide 415153 legend oA E097 4 i i) P80 B A ] I,
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¢ legend show 2 {844 legend #R 2T 4 R BRI BRYE AT L
¢ legend(..., Pos) fn 245 legend bR BT AEREEGIFRIT BT ERME, H
Pos [ A L T -
0= RGHEAEN, HRAFERS biE ERED, BEARL PR
| = B TFEEAA ERGERSERIAEH):
2= B THEIEN L L,
3= W TEENA T f;
4= & TEIENA Fh.
-1 = B TEE A M.

U H] P A8 S 5 legend RRET AL B B B dwiE, L UTRTER 6 Lo i B bR B
TR et s, ST LS A B B, R S B R E bR R A TS
G TR E T R B R O Rlb Ac B, ST LLBEAT A 1 i1

ol 12-18  {EH legend pR #0347 B0 P Bl i 1

fit: Ao DA PR, 194 Enter BEFAMI, IZITE WA 12-44 .

>>% AFF 25 LEGEND pf 3t v
=% P aTEAZEME] PLOT s 8z T, PHER LEGEND e 0247 B i P i ik
>>x=0:1:20;
== plot(x,bessel( 1,x),x,bessel(2,x),x.bessel(3,x));
>> legend(H AU AUB A,

b

File Edit Yiew Insert Tools Deskiop Tisdew Qaly -

NEES t; aane & OE =D

= ._" i
N

e T B

Pl 12-44 legend (string |, string 2, string 3,...) i 4

MAAE A2 B DA W RS, JF% Enter BIIAMIAN, E174 R W0E 12-45 .

>> legend("Sh RV RV SR

==
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P ‘/f = B
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= = bt E e Phieas - Vet ek 1

1 12-45  Jegend(..., Pos) i %

ERBE PR E BT LG T R AR, WERERT BB TN g, 4
i 12-46 o

Lils Edit ¥iww Luweri Ipd:__ﬂillhl? Yimdow MNalp

NEES AN ¢ OE =«

ne -
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Aok |-

.

/ B S ]

43 /™ =
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0 ] K e anifory I, L SIS - e ety ATk T RS S
T TRV Eiag e IR T T AR R T AL LT 1 Tt

i 12-46  fi B RUbR A BRI 30)

1 PR A RS AL AT, A7 i), eSO SE S P E#E Properties
JEIR, MATLAB 7.0 ¥4 E 6 1Y) F i —A4s Legend Mt Ja TE 4 8%, i 12-47
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Els Edit i Iseert Isnls Deikiey ] S - ks
nsn.lmﬂ.ﬂ.ﬂﬁﬂ ﬂ.ﬁlnm 2 .
] -
= Lk
5-:3“ : -
S [ L..’:
"lr:- f‘.‘i / \ f_; -
_.E:.‘-, T || . \ v I .:l -
- alis f A LT —~ v
S oy £ X x 5 =5
||||| T 1 f i Eal |
ol I I lll' 'II[ Cal I :'.J
Il1| II'. I'I'-. I i ,/ Fdge Caler |: :
k}? LT A ' }) Lirs Todth '
| ! | {x Fan J l
\ AN lll". y I:::-:“ a . f .
! Il‘\.. e = Oriemlatzom I"
'x_\_ I.n:'. M I8
N’ Shor $ide I
1 - - e U
Tl ==5hid B il T~ N 18 1]
e [ ] e e W
F== 4 s
Fot heace 8 ool
Obest G warusi B o= H[ew

P 12-47 PR 4R

A ar OB B2 Legend J& PEgm 2% B EGE ko0t B T 404, Wltn, 5% Color
(P4 o] LA B ] 1 7 s fh,; 0% Edge Color (fE ] LL4ZR legend MHEMIEI(0, M7
Line Width [{H A] LR HE B 28 95 55

6. MFRMEEYRID

EERER IR, o TR AT B B A A by, TR A bR A e
MATLAB 7.0 1 & "Mt T grid sR HOKR SLHLIX— D) RE, X H fﬂkliwéﬁi T EER B
o I A .

¢ grid off % A bR

¢ grid on i S AL bR RS

¢ grid Minor 4 H AT

o grid(AX,..)fr S {E ] AX AARR AR 2 T AR R 2R

i 12-19 € H] grid F EGHET B R 48

. ZEdn4 0 AW PR, Hi% Enter BEBRIASIA, =174 S04 12-48 TR,

>> % AFEF R GRID s ¥ T

>>% J1 P Al LU AT H] plot pRAEREE T, P H] GRID e $100E 77 Pe] JEE IR0 g T3 g il
== x=0:0.01:2;

== y=exp(x),

>> plot(x,y)

== grid on

b
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F P aT L F RbR A s, bR T BlbRAcs@e, SRR 6 B B AR il C 1
e, i 12-50 frars,

Eils Bdit Yiew Ineert Tesls Qeaietep Bindiew  Ealp . =
DEeES k2 QRO * 0& =0
RLAA (B FESA\NNWNTOO w8

B’] T T t T f + r
7+

PE 12-50 ¥R INHETE

A ARG R, Rt R, W 12-51 B,

Eile Edir Yiew' Tnseri Teddls Quktey Linder Help -

NeES8 | haaMme E0E s
P LAA B EFEENNWNNTOO 18
]
Tk
5
: 1
af -
Py
3 = ol ]
2 <
1{,_,“ 04 06 L i i3 = e
LETTR

P 12-51 STt

Ze AT R4

Cut. Copy fil Delete: ‘i3 8541, &L FIHR G DhfE.
Pin to axes: RHEJENY A FHEN T M0 A .
Unpin: ¥ IEERCIE 590 TT

Face Color: #7H W ul iRl e s 2o,

Edge Color: i SR TS alof [l () S (1

Line Width: 5i2 SCH] 122 il RS ol I 4 53] 1) 23 £
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¢ Line Style: 5 SCH] 22 T3 Fo slomh (B (4 7Y
¢ Properties: S/ tEgndEas, Wil 12-52 FioR,

Bl 12-52 e ilal il ) R v 4R a%

¢ Show M-code: /% B LM M C{EACHS, WilE 12-53 Ffas.

__IJ_'I!u_!lH Taxt (Cell Tgols Debug Beskiop Tindoe Halp

DEE ‘B G MAFf &0 |8

1 funct 1o createractangle(figurel)
WCEEATERECT ANGLE (F LGWRE
n FIGIHE ot atien figure

b Auto-genecated by NATEAR of UE=ler=200d T3:850:23

XN Cr=ate rectanple

annotationl = smoratien(figurel, " sectangln’, [

O 0 @ = owh & W K

-

12.1.4 HIRER LT

1. £FEFEF2E (Bar and Area Graphs)

A TG T R T 5 PR 2 ) ) B RO0 e B 03s , 3 7 p 0FZ a) A FD oke i A [  cd i
S BT R B, Hrh 4 T PR T 20 R R T TR 5 A e e T
MATLAB 7.0 $24 | LU F — SR oS & fp A B RmiBiE, 3 12-5 Frge.

F12-5 FEEMERENHE

| I BE 1 A
bar SR E I Y (m X on) # V0T T P 2 AP, S DL B i
barh W YimXn) & PR R, & ZLLUKTE R
bar3 P HINEE Y(mXn) 80Ul o B TR, LU A 1 5
bar3h 2 Yim X n) % 900 LRI, #RULKT AR R
ared 2o ) 1 HE Rt Bl
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LR, |4 PR EH Teml&BE, frm i REH T8 48 E, EMAEER
TEW =4, M AP 3 AL EEEEAEE, B2 PDRE 4 PLHIRRKE
AR

T A K A o A o D f R A 2

(1) EE5E£EHE

EERAEOL T, R g — L BB # A SRR, & g5 RS,
BT A ) AT x Bl A, b —AT e 2 PLE x B E— M

1 12-20 SEGNEHE K226

W fEGS IR EAL Fdrd . 144 Enter BEAfIA .

A i e T i P 12-54 s .

Ele EBli Yiew Insert Tuels Fediep Dadss faip -

DFES L AQaNs ¢« 08 =0 —_—
G
#
T
B
d _
.
2
2
1
ey

PE 12-54 5K ekl

(2) 7@ —HERIEE

PRSI bar3 5 i) FRLAAME HTEAUR R — Do R U E M = R T R R, B8 —
SURIJCEHT y S, Hh s 1 FIoT &L x 300 1 Rt s A

o] 12-21 o3k = 4RI 20

. (Eam2 o IHEAW R a4, 4% Enter BRI

>>Y=[521
314
159

203
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432];
== bar3(Y)

R ETE P 12-55 Fios.

Eile Rdit Yier Insert Iools Deaktop Lindew Nalp

DER& s @anNs(E 08

B 12-55 SrEl=4ifnE

A, AT S R =L E, FHERY bar3(Y,'group’), VAN ATLAZ 1L
MATLAB 7.0 ) ##ih &4

(3) HEBXKEHE

HE B AR T B ] LU AR I A Tr 2 EE BT AR T BT (5 (R L), 33 o B TR o o
8T PRI RR, § WM MXEL, Hobn HEMEERNTERE, 3
TREFEE, B -DEBASES TR CERLH, MEB DS BN TE
I .

o 12-22  HER LK EE L]

i AW PR AL F a4, J4% Enter S .

>>¥Y=[512
837
9638
555
423];
== bar(Y,'stack')
== grid on
>> set(gea,'Layer','top")
>

Pt B P 12-56 B s .
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- o
Figurea 1 - IFEI x|
Fils Rdiv Yies Issart Teals Dtﬁl'-'; lisles llaly -

DS K RN & 08 =0

25
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[ 12-56 HBRXEHE

(4) 1A

PR AL area e 3 [] BB 7% *’lJ vy L ES A IR AT SR B R R T T o (Vo
ek, I |1|| Al x A2 (W) 4

IR S ER TN (O R S0 B A Rl -”I'!'-'J JEFR AL X NI FE st AT e = A EE IR 2 A2
{ERR N T, ;r'}fl kL area REHUPE 20170 0 35 S IR IX S 4 i il 45 .

DyEL il Yy o, fEdn S a LA Fén s, Ji4% Enter 8014,
DIVt

b 12-57

- arealY')

I8 12-57 8P e il
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2. #E(Pie Charts)

EGEitEd, M2 EERFIEE IR &G SR ins, tieER LR
TRRREER P TR S FT T E S A E . MATLAB #2641 pie sR¥UN pied s 4L,
SR m) Ut R = 4ED . A X A R M R AR A
o pie(x) trH pied(x) A Labl e T x &0 B O, bz =
W, EHeh R, x &R HRU sum(x), XFERTLLOE
BASBEEEDH “OHRGE” o E sum(x) <=1.0, IAMREx & 2ET
SRk “Or " . it MATLAB 7.0 5 Hea P AR AU E
¢ H = pie(x,e) %M H = pie3(x,e) % ] LI HIH GF P @O DHEE, il
Hn g E R, FHELHIFR =4GR E. W e LR x RAMHFIR4EL. e fix
fl B ——x i, FHAPAHSEARANZE, W x gl xR 4 B wor B v e .

¢ H = pie(...,labels) % H = pie3(...,labels) 4 i LI G —APHRINE, i
5t labels WR x HAHIE LS L AR T . b am =g, s
HALHIT R = e

1] 12-23 {4 pie R pie3 pREEEHITHEE .

fif: fEa 2w RAWm a4, 14 Enter 861 .

=>0 L RREFEH T2 SUMX) <= 1.0 R IEE. FRE &0 T %
=2 x={0.1 0.2030.1]:

- => label={"North','South'.'"East’, West'|:
== pie(x,label)

e

Lt ] 12-58 .
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B

P 12-58 203 sum(x) <= 1.0 I BHIEE
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==% JEITHEN] EXPLODE Z 808 [HAT RN HE -0 Db Morp g2 1y,
>>X=[1310321};
>> EXPLODE=[10 00 0];
> label=['China''India’, American'.'Japan’','Russian'];
== PIE(X,EXPLODE,label)

IEATE R UPE 12-59 Ji .

File Edin Yiww Ingart Jools Vindes  [falp

DEEH& "A 2/ PPN

[% 12-59 I‘t‘l]] H = pief... f{fhehj 75} -?\".; 4 JI'JI I ¥

>>% EL FEEIFI T4l SUMOX) <= 1.0 BT, 40 S 000n T %
== pie3([49 21 16 14],[1 1 1 0],{'Tsinghua',' Peiking', Fudan', Zhejiang'} )
== colormap(cool)

=

IETE R 12-60 Fims.

Eils Eft Kiws Iovwrt “Inels Jeabivp Yindew Haly -

Dedé h RN ¢ 0B O

4 12-60  pie3d e 4
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MATLAB 7.0 #¢{ft 7 R%iE | & WA B R B AT B YRR ERAER] stem
PR stem3 BREU stairs b 0K BRI SRR AT I 4 A R 103 T- 200 8 i B D
AT fE R =0
¢ stem(Y) 20 LAY BOEHETF9], MRS T X &1, FFES0HEE S0
fill [54] e 5
¢ stem(X,Y) i a] LI MR E B X 2558 E8] Y .
¢ stem3(Z) a4z Z IEAEFE, BIGREET X-Y Fill, FEEFAH0E b &l
[5] (& ;
¢ stem3(X,Y,Z) a4 ] UL 2 X FY (822 51808175 Z .
¢ stairs(Y) A &Y V) 70 252 4 S I BRI .
¢ stairs(X,Y )y G MR E X AR R Y i £l R E R, B
A X0 WA 20 0 i 1 e
I TR EAT P Aol 28 4 L 5
Wl 12-24 {5 stem(Y) Al stem( X, Y) G &2 1 fotR E T .
W B2 B AW FRUF, J14% Enter BEFHARIA, BT R mE 12-61 71 12-62
Bt 71< s

>> % ERFH T4 6 ok E e

>>% FIFSERIAFE R x Fly ME, B stemv(y) il fHETE B
== y=randn(40,1);

== stem(v)

=

PLERE g T Z G r S I 1 &) 12-61 fis.

Eile Edit Yiew Tnteri Icols Dunking I;n_i_ﬂ Halp

DSUS & RanNs & 0H =0
'!,5" ; ! i 'i--"fl‘--# 5'
3| i

AT ‘ | J Bl > S
t 3 ]

=
A5} L
i | 1.".-

_a 1 1 1 ] i i L
i 5 L[1] 5 i) = T 3

[ 12-61  6FT] stem(Y) 520 Wi i 1 i
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55 0 B PR Tz sl f bRk e T

>0, FH R R S x By B4, PR stem(x.y.s) 1 FHETT 4 &
% XM s e XA, BTLAEEhaE

> x=-10:0.25:10,

>> y=xX. 2+2.%X;

== stem(x,y.'r)

e
Pl FRRETZ B E R 12-62 firas.

ETSe s R —— )

File Tt Yiew Inwert Qesl: Qeskisp Pinden Melg

NeEd h Aa4M® v 08 =[]
3 . | 5 5
103} ."[

E’&- :

\ = ‘ |
<

m'- [ 21 ‘ |

o ‘ | -r-:'*;|f‘ (| ‘ ‘ ‘ |

‘ ‘ |, - P Tﬂ}‘]"-“} | | | !I

alr || | ps’:A F USSR & ey

12-62  srem(X,Y) f3 22zl i BARTETE

{5 12-25 ‘[’E}H stem3 ¢ &L i”'f]" AF AR P 2z
fif: (e 2 LA PR 44 Enter ELF.fll'lllJ

> th = (0:127)/128% 2% pi;
= x = cos{th);
==y = sin(th);
== = abs(fft(ones(10.1),128));
= stem3(xy, 1 'd U
>> xlabel('Real')
>>ylabel('Imaginary')
=>zlabel(' Amplitude’)
>>title("Magnitude Frequency Response’)

e
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) 12-26 1l H stairs ef &2 B IE
B Ea A AL BRI, _Ti'i?.i Enter 861 .
BT Y0 0E S0 I AR ek &, B R

>> alpha = 0.01;

>>beta = ().5;

>>t = 0:10;

=>f = exp(-alpha*t).*sin(beta*t);

‘TLE! .] stairs H"i 'ﬁ’l.{ 'Lli H ‘E‘fi I:_,- |,{__I sl ‘I 12’]” i?f{]r[{.] gl(-{'!!ﬂ: " i‘r-” i‘ﬁﬁ Tre

=2stairs(1,f)
>>hold on
>plot(th--*")
=>hold off

AT PR I A - VA b i B PR

>=label = 'Stairstep plot of e” {-(‘\alpha*1)} sin'beta®*t';
>>ext(0.5.-0.2,label, anthrze A4

>>xlabel('t = 0:10",'FontSize', 14)

>>axis([0 10 -1.2 1.2])

-
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~ - == iiiied
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[oshine i ts040
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B 12-64  BRIEEEIBYES I

M

4. ARFREXEEF

MATLAB 7.0 $&{ | — %ok B T2 0 75 o) R BRGE R R BB, X WA
compass. feather. quiver £l quiver3. [ [HIASIX 4% ek Jp 0 I MOED N 2H, s 12-6 B,

F12-6 AEFLEFEEEY

ET. U1 BE # A
compass e T AR oL T R s (44
feather B I3 KT 135 57 (6] 8 14 04 BT % el o e Y <t 1
quiver s (v )RR E ) 4R R E
quiver3 AT v, w) RAVRE 1) = 4 R R

ORI bR B FUARAE R ik, P AT L2 MATLAB 7.0 (B #8B R4, Filisssixt
EATRI A T BL R

B 12-27 KRBT compass B JE, F5FTPEAN B 23 50 SR 12 AN P £ JRG i) i

fif: fEmm2 8 AW PR, JF% Enter BREfTA.

== wdir = [45 90 90 45 360 335 360 270 335 270 335 335];
>>knots=[66863968910 14 12];
>> pdir = wdir * pi/180;
== |x,¥] = pol2cart(rdir,knots);
>=compass(x,y)
>>hold on
=>desc = |'Wind Direction and Strength at',
"Logan Airport for ',
"Nov. 3 at 1800 through',
‘Nov, 4 at 0600'};

=>lext(-28,15,desc)

s |
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IEATHI R 12-65 Fi7s.

R T

o Tl

%] 12-65 compass [ 128

o 12-28 {81 quiver o es il L ., _
fiff: (EARA B UMDY, JH% Enter BEASIA, B4 500 12-66 Fis.

>>% SRR T4 HIN kB
>> [x,y] = meshgrid(-2:.2:2,-1:.15:1);
>>z=x .Y exp(-x"2 -y 2);

>> [px,py] = gradient(z,2,.15);

== contour(x,y,z)

>>hold on

== quiver(x.y,px,py)

>>hold ofT

>>axis image

e
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Bl 12-66  quiver PR &A1l
5. EELAVL2H(Contour Plots)
WHELRECHBIRE . BRI bR — e B A (12, MATLAB 7.0 $24it
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T FRECRE IS mErEE, Wk 12-7 fin.

£ 12-7 EELLFEMNEAGE

E I BE 1@ 2
clabel i RIS R M e b, bR BaRfE S AT
contour A o L A e o
contour3 Bk 7 =R
contourf B Z 1 el RS RAZ Ak RgOER
contoure FH T ey At 55 v e o SR T M SR (R R B
meshe U e B i 5 o U D ES
surfc Gl /> b R 2 e R Ve IS I Y ) i P

47 5 5% AN B B AR R ik B P AT LA Z L MATLAB 7.0 B8 Bh RS, A a1
Hp A S R T LR

fi| 12-29 {#H contour PR #&: H % E EE .

fil, AR OMAD PG, F4 Enter BEARA, E1TTER.

>>% RN RS SR EE

5> % EEAERG)BER, BRTEE R v dehn, BREZEIE @&
== [x,v]=meshgrid(1:100,1:100);

== z=peaks(100);

== contour{x,y,£)

-
EITEE AN 12-67 T

Eils RBUA Yier Zenerl Tesds Deskisy Bimdes Help y b

Diﬂlﬁ@.ﬁ.ﬂﬂh‘eﬂﬁ = N ' Sl

58 a8 88
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{
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14 =

¥ 12-67  contour(x,y.z) i % F11k 1H

(91 12-30 ] clabel PR &4 w2 kT
W (EMA G AW FEDY, I 4% Enter AN, JETTFUT.
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>>Z = peaks,

>> [C,h] = contour(Z,10);

== ¢label(C,h)

=>>title{ | 'Contour Labeled Using','clabel(C,h)'})

>

1IE1TE5 R W1 12-68 AT

Eile Rlid Kiww luswrt Tealy Besdieg RLindes [Halp -
N ES kAqnNs ¢ OB v
St ) il
s 1. 5%an
; o AP® —-
o - > °
s T S ¥
E 3 o masl s %
LaES BT " $7ee 3 i
7 :
[n}
* e, S af ~ I
L1 o
Pt 3 % g
EFITy s, y 5TC
wl s VTP ERE
H & B 1
- *
= =g Te—" & ; |
E e ;
E S _|
- 5 w0 £ = & X X T R 3

P 12-68  {Ui/1] clabel i %en 2 ineb fbn it

i 12-31 {81 surfc BRI A% SE N —EmER.
. TEdrSE OMAL FREY, 7% Enter BEEUIG N, 1BITHFE.

>> Y% GFEIF I T2 5 A 25 ek 0 — 4 2 i 2 i P
>> z=peaks(100);
== surfe(z);

=
IEATE R 12-69 k.

Lile E&ii Yie Isaert Teuls Desitig ¥inide Ealp -

NS & QA_"NS (& 08 =0 ol

P 12-69  surfe £ &7 (0
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6.

4% E G 42

MATLAB 7.0 #2145 1" mesh &8 022 i) = 4t [0 % [2] T2 {122 i, ‘ERMER R 0F.

L

mesh(x, y,z,c) fir i 4 NP 250 BB (0 1 — 4 W ks PR Hoep, BT

Flih view e84 3{. BRI SRS o« F1 2 8R30S 611 axis PR e

X ETRBE ST C 5% 40110 caxis 152 X

mesh( x, y,z)ﬁ‘:'@{iﬁﬂc =2y A PR T FF) 5 £ B v 1 3 L o) S A

mesh(x1, y1,z) fir 4l mesh( x], vl z,e) @, fflﬁfﬂ?"ﬂﬁlixl FI ] AT B e x

My o B2 R4 AF length(x1) = n length(y1)=m, Tsrze(z )=[m,n]. {Fix

FRIEOLT, FRSLE b1 2t ABRR(x (), i), Z(u}}ﬁ% CER (Al x X T3 2 (1)
S, [y XN 2 1997,

mesh(z) @4 f mesh(z,c) 14k x =1 » flx=1im. (EXFHS0 T, &z
A R S

mesh(...," propertyname', propertyvalue) ¢ 4 i AEERmN S0, B
BT LS E 2 AN R P {

FTHI05 % mesh o 3566 HH 7 0308 17 30 1
fi 12-32 -f!E'IH mesh 6 402 111 4% 1.

fi -

{Ea2 & LT F &4, 3144 Enter R A -

== XY, Z|=peaks(30);

== mesh(X.Y.,7)

>> grid,xlabel( 'x-axis'),ylabel( 'v-axis'),zlabel('z-axis')
== title{ 'MESH of PEAKS")

>

IE1T45 B 12-70 B,

S— o Sl N W e T

P 12-70 R AL peaks f I 5 %
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{EEnd FEFEIHENTESMEH&SER X, BN T, R mesh frJEN
SRkl E TR, 5T MATLAB 7.0 f{a{E ], MOt F—3itie. %
(RIS T, BT EE A TR0 A R sS4, KR (F s (e p i Re fa .

BT LIS, BRI mesh FIUK 2 3= k2 B s BB nT # B Fpa A 2 BHE .
KRR AE R B VEAR, B THAE 3 MEFrR MG E. BolHE B E kR EH
M, WEEHs meshgrid, Rk x 5 y A4%EH, LU0 mesh(x,y,z). 3 KA FH B
KMER, S5 MATLAB 7.0 215 E4 D).

an EBE R, NS SR 2 E) Y X U ASEB Y, fir4 hidden £ 050 A& B X MR .

B 12-33 4 MATLAB 7.0 {5 % hidden |9 4% 28 452 A () X R FiE ] .

fife: FEMSE CIHEIAL F a4, FH1% Enter B -

>>[X,Y,Z}=sphere(12);
>=>subplot(1,2,1)
=>mesh(X,Y,Z),title( 'Opaque’)
>>hidden on

>>axis off

>>subplot(1.2,2).title( '"Transparent')
=>mesh(X,Y.7)

==hidden off

=>axis off

>

IEATEE R 12-71 Bk,

| $ile Edit View lInsert Teals Dedktsp Rindee Hailp
o

SECCICICCY LT L —
. _:_;_":.: — -_._lqw' - '

......

R EEipe i RR B o T gt 2

B 12-71 AEJT] hidden pf 80875 001 £8 4 2 (] (1% [0, B2 75 35 10

S5k, MATLAB 7.0 3243 | meshe bR I %5 @20 1) = MM B 2. meshz o
IR T LS R = AR SO0 T 5 mesh B8 30 7

1 12-34  {FH meshz o8 K% i) L A5 55 s ) — 4 090 6% 2 9.

: a2 e UEAW FRF, JH% Enter BFIAFIA, ST R 0E 12-72 Fixk.
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S>> % SRR T6 A SmAn =M ME
>> z=peaks(50);

=> meshe(z)

==
|m-!ﬂtﬂwhlutllnhlﬂhlliﬂﬂllh "I

Dﬂnlhﬁ.ﬂ.ﬂﬂqﬁ um LX=}

be 12-72 %%Ei%m e&wmmm

C12.2 R HARLERRME

FIACENAT ey M A, BT UAE R X e B AT 2R p B 2
T E TR R B R 2edl . Hhsh, MATLAB 7.0 ib32 4 7 —# 28 B 12z B 7 =
fi X Ab 5 RBEATL M ERERRE B oA (E. 228 7y 0T LA T 8 4E.

o OIE S TR ETE

o MUK [A] R AE B ok AT 4 s

o TEEEOIEIEE 7B I TIRE:

o ATk, HEBCUASER:

o STEEAT ST BCE.

kT AR S SRS B DA plottools dr4r, HHZE R L B
JAEAT &M ERE TR, Wi 12-73 Fiors.

t o E R T BEAS A O #24l, MATLAB 7.0 44 A EE 6 L B R Y & FhE R T A,

I, PR ATELA View S 435l H Figure Palette. Plot Browser ﬂl Property
Editor %5 3 M,
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1. Figure Palette ik

Figure Palette 048 3 /> FHube, H /AT LU i HIN i A RE R TR B,
e IR BT H A 2.

Figure Palette 7] LAk F /= {5 F o B () R Bk 47 2 44

¢ New Subplots — Z5 B B M — dEal — 4= .

¢ Variables — % T {EX [A] 2 & 42 %1 B .

¢ Annotations — 45 EERTITR.

(1) {52 7HE

PRI LA#E] New Subplots #REEIERZ T8, F™ S35 sl 8 RS 1A MRS R,
MATLAB 7.0 Bt — MUk, BEAE BURIEES), S0 IIRSEAR R AR (e, I3 et (1 st S
PR R % BT R. i ai A% Fi2h) Cancel ATLME B REVIAINGS, W 12-74 Firs.
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A LA A .
(1) “w%EHhaE
A P AR E SR AN R TR E R RPE, W7 LAXE Plot Browser HRBE HH BLEHE, i
i 4% 2 P8 1) J@ K5 72 Property Editor kT LLE 7R, Property Editor #EL{7 T B R & 11
i A
P B AEE R rpiEp — A&, HlE4 Plot Browser HudH a1 i B il b T
FeRA: [EEE, &9 Plot Browser fBtob 5 BEE], P T 10 0 1 s 4% 7 B o Ak
TR A
tAh, Plot Browser 3R & EHER] LU A SIS S a] Wk, SR HEAL Tk
W&, MATLAB 7.0 $2 Rl X IR 8, & 2R SOk ffam. 14 H P B AED
&R, HEAdnZ %, 8 ZES P IEE Delete JRIA],
(2) MG EE
Plot Browser fz Bt th 2 fit T 25 ERdsmEdRsbL s, HARBEFEWT.
¢ M New Subplots -3 i {7 SR (1) e e sl =4 L A 5
¢ fE TEEZIE, 1E Plot Browser fibthif e, (#EHHHRBUETTRY Add Data %5 4t
FHEARA, Hiii Add Data #1418 H Add Data to Axes X iGHE, @1 12-77 Fias.
¢ JHPATELFI ] Add Data to Axes X iEHERIEFEBEAE A, JFM TER (A vh ke i
feifisa 2 B s P BT L E CHEE —4 MATLAB 7.0 #1223, FRGTE
203 10 P P2 ) IR A T 5 3

Add Data to

X Data Sourcs; |t
Optienal
¥ Deta Source: |y
Select @ wariable, or type an expression

lﬂl][tmcd]

4 12-77  Add Data to Axes & 5 i
3. Property Editor #it 2

HIPaTELRIA Properties Editor MtBACE SURTIER S IRIE, 53T S guE e i,
Property Editor i 5 i =B ) .

LA R] 4 77 Y Property Editor fii3 .

¢ HETEAREE A TR AN, RGBT L T 4R R % .

o GEDRAYIAEI AT, MR B PREEE kR Properties YETA .

¢ M View 351 % HF Property Editor 2ET0 .
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o BEiEfEdR4 B N propertyeditor 74
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¢ 12-78 Property Editor iR

FF 20 ] L ) b e P J% ot Bl AT & R Bl B, S UM E R, fEle A
HEHEIAR .

12.3  BEERR SR

W Ea e T AT T e AR, BT O VAN TR, EiRXER
ez 0, FPa] Lo B kAT e (4. {22, MATLAB 7.0 X I A B Al |
R REE, CORMNPME rESHmEEREA SN TR, ®RXETR, BERA1X
V&) T2 (1) s R4 E A7 A AR R ] AT LR 43 MATLAB 7.0 P T 10 1 7 0 L
Jitko

12.3.1 {1 Si=HIFE R nER:

Yy T B BRSO B, A B AR () £ A B . MATLAB 7.0 ¥ & $E i
I view. viewmtx #l rotate3d 25 3 AN AUt TERE. MRl LA7EG A D0 IR ATX 3 N6
M. e, view BB MASRIAY F LG T viewmtx 45 H 45 PLAR B TEACHE AR
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o view(az,el) x4 Fiview([az,el]) e 4B TUWE =HEN 3 M. Hdaz 2K
SEH A, MY BT LG, LLBEE T M EERE N IE: el REETTIMA, M Z
77 B ERE S IE, 1| Z B eSS B
BRI =4EOMAN: az=-375, el=30;
fMiMaz=0, el =900, BN{FPLEE, HARWE _4EEE.
view([x, y, z]) S BAEH E/RAARR FHMA, MZREEXx ., y Az FEE:
view(2) i St a LI E — 4B A, Blaz=0, e =90:
view(3) AR E=HE MM, Waz=-375, =30,
[az, el] = view fr & i&E 2Ty a2 Fel {4,

#F viewmtx Fil rotate3d & J ik A /BT LAZ W MATLAB 7.0 fI# B R4, £
A HE .

) 12-35  view FREVEH .

. R B REA R A TS BB AER, RS W OMAL FER. JF
% Enter 86\

* * + + + »

>> [X.Y |[=meshgrid([-4:0.2:4]);
>>= Z=exp(-0.5%(X."2+Y."2)),
>> surfiX,Y.7)
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AT MBI E MG TG, VAR B, BScmGI2 F A arBi .
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MATLAB 7.0 5 — /™I 5 i A5 ity Sl 4 b AR B (i BRESRRASOE SO — 1 3
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# 12-8 MATLAB 7.0 Aiihig T %

Red(4T) Green(t#) Blue{ik) T
0 0 0 x
1 1 1 H
1 0 0 4
0 1 0 =
0 0 1 23
1 i 0 -]
1 0 ! FEAT
0 1 1 R
2/3 0 1 R
I 1/2 0 T
5 0 0 BREL
5 5 5 Kta

4k, AT 10 4~ MATLAB 7.0 R4 il R mE, NF 12-9 FiR.

< 12-9 MATLAB 7.0 B9F BB T E

B R Lh BE A
hsv LEMAE(LT EF R MR
hot MERFITFEEA
cool HRHELR L
pink AN DR SR
gray SR
" bone h— L R A
jet hey B —Fh A8 (LA B (0 R85 AN 45 7R
copper et
prim — B, AMALUL. HBEA. B, gOnRER
flag KR, AR, BERREA

WHEARE, RIS MEIEBREF L D 6aX3 M5, 58 I 64 M0
RGB [k, X455 B EHEZ — 1S BRI B ME 78, B hottm)r™4E—4 m
A3 HERE, EH-ER RGB SOBEHI A Bedider. FHaiE, AA.

REZRATEPIE- -1 8 A7 AEA A R H — R nl CLE 7S 256 #pERfh, LB LR

R s R ETCARIDS 8RB B A . R EREEARRE ], ~F—% T 3 A5 4
64X 3 BUEMERRG . EEH T 8 2 MBI MUERIATIL, 1 EH A ME R e R A
BN AL, hin, D78 H MATLAB 7.0 NS RI9L R4 T8E, BELE
- TIERFEDL. LA BRI ENLA R ERTFESPEAN RN K, BRI
B AT AN+ 256,
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2. BiERIREH

E4) colormap(MEHEEFE M YE R SuiER & O A HIFiEE. 0, colormap(cool)
BN T —1F 64 M5 ATHH) cool BREEBLE .colormap  default 3 A T BRA FIEHE R E (hsv).

R 2K plot. plot3< contour ¥ contour3 ANERENEME, CAIER 77 plot BIEAIZIE
FHHBHIE. MALRHAMLEIRE, W mesh. surfy fill, peolor FEATI & #7355
B, ARSI Em . -

EZHESENLERIF MO EEERHLUT 3 Bz —.

(1) F17, AR plot BifaiR MR -$FFiE, i o R4,

Q)3 MaAfITRR, CAE BB RGB B, Hinp2s 500 J75].

(3) oM, WAEBMOESEE M, Lo TR, HEeTIFESmEmE
(T 47

3. BEMERRT

AU A MRER B — T EENMR . B — IR MR AR R TE. B
wn, TearS S O FBEE, FFIE Enter 8L, BEIMTER.

== hot{8)

ans =

03333 0 0
0.6667
1.0000 0 0
1.0000  0.3333 0
1.0000  0.6667 0
10000  1.0000° 0

1.0000 1.6G000 0.3000

1.0000 1.0000 1.0060
>

THREER RHE—TE SO0, MEL—ITEAE,
stAb, pREL peolor vl DL R 7m-— B 15 . Fli, TES2E AT R,
4% Enter S8/A .

2on=16;

> colormap(jet(n))

=z peolor([1:n+1;1:nt1])

> title( 'Using Pcolor to Display a Color Map' )
>

BITERWE 12-81 AR,
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Eils B Tie IDnsart Ieals Qusktey imker Oalp —
Ds_gl alnaﬂﬂlﬂ‘ uﬁ -|:I =
ST s in

M 12-81  FY ‘E_zkﬁm Ii‘ﬁz[‘_w&

Bl FREL colorbar 76 4B E AT 1 K P 3 1 A6 A R L T 24 i AR
901 Fr 2 €, k42 '

¢ colorbar('horiz") {5 247 (B Fiiii A I i € 4

¢ colorbar('vert') {& *4 i I T A7 i B0 Bitn 4 .

¢ X EZER colorbar tn %, I 5710 AAEFEHRIN— N EE NS L, &EF
G Wi 4,

T I F RS T colorbar (L.

> [x,y.z]=peaks:
=>mesh(x,y,z);
>>colormap(hsv)

>>axis([-3 3 -3 3 -6 8]

>> colorbar

-

IZATE R 12-82 frark.

Bl Bt Yiew Dmsert Zmiln Gestap Wimiee Mals
Dﬂﬁl b &E\".‘-’E i E’rﬂ =0

I._---..-..-p i =

’ = i"*'!""..q._l‘l." .

- -
g S

Y 1..—--|-_l -

A .- :‘:B:T
B+
% s
- 1.
I
e R S

PH 12-82 B0 40040 1
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4. ERE&RRRAETIE ISR

PR ZERE, ROREF RIS A HEA AN E i T84E . i3 brighten 5t
FH X — s R M8 MR ERVEOR B s DS B AR . ERME AT
¢ brighten(n)(0 < n <=1) WA FE LT SiERG T,
¢ brighten(n)(~1 <= n < 0) a5 LRTENE MR R .
¢ brighten(n) JEI—" brighten(—n) (HER BRI S BORRE.
¢+ newmap = brighten(n) 488 -~ Eb 23 5B & w48 SIS 5l & TS B e i,
M5, HAHRLRTEREIE.
¢ newmap = brighten(cmap, n) X8 E HBE MG A8 — D O8I 1, A
B 24 B 6 IR 1R B SR MBS 18 cmap
FAPAT OB A B m X 3 RIFERE mamap K27 B GRS ERUE, 1 colormap(mymap)
KLY . PEMEH N - MIEWIRTE 0 M1 2. R4 X T T 3 518
HERRE W EEL 0 /b 1 KFESM, R colormap S5 — M ISR SR H.
H PO RER AR ERAABENIE, B RA N GTHEM. i, —1 pink
BN R A R

>>pinkmap=squr{2/3*gray+1/3*hot);
HEAPIA TR0 51 LEB, A BEIRIELS SR 2 - DA BE S EiE MATLAB
7.0 TRAFEE T =440 rainbow FIFIEME, &R T B FEug.
TEMATLAB70 LEMMTZAST A %M mmap K& E, &7 LURIEF & Bt g s

BT — A PELIRLL . KPR )T g f+ﬁ¢ﬁﬂﬁjﬁﬁﬁﬂwﬂﬁﬁm
HAPLLZ ), MATLAB 7.0 (#8185 45,

12.3.3 StHREH|

MATLAB 7.0 1B 354848 T 4 M S07e 1t 17 4 YRI5 7 9 B2 S X 48 5
fiE, #nZ 12-10 .

% 12-10 MATLAB 7.0 85 MER L BIREE L
EE Ih B
camlight Ve T8 ah 00 T35 3L /0 O6R
lightangle PR PRBREN DGR
light i B
lighting g ol w1k L
material YT B TEFR TN FE B A b s =,

ol light MEJH T LE, CHRERR M .
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bright( paraml,valuel,..., paramN ,valueN) fir %2 S AR Z A E, ARAES
BomARE, CEBUBGAEHITRE . LHRER I NMBEENSE, W RS,

¢ Color: JCUERT R B HCHIENE .

¢ Style: SNRE AT

¢ Position : FUOGIERRIA B EUEFATEH 5 W .

B 12-36  AFIELELH — D REHE, AEEHRCERR [0-21] @ERERTR.

fi#: £ MATLAB @2 & APH A F 64, Hi% Enter 1A

== membrane

S>>

A R B I B B8 12-83 s

B

fﬂuirﬁ?@ﬂiﬁ?" i

e

li"{ﬁ‘:.' e

P 12-83 4 04 B i 1
L2 T S G, AEfmS o P 4R4Es A Fr S, 4% Enter 8Rf1A .

>> light("Position',[0 -2 1])
= -

IZATE RN 12-84 .
T PR S PRIk e | )

Fils Rlit How Deswrt Teals Deeiiegy  Tindes Halp
DEEd &k aans & DB nDO




. 306 = MATLAB 7.0 3Lt #42

124 3] 5

1. RBEEET OKE AN T EEETEREA., | _

2. fmfH MATLAB 7.0 12/, IZfEramlfm & sk, x FEEE[0,2pi], A w10 AP K,
— & REIESEMNEE, — R R, XTWHNEE, FRMhRE, 2.
£ B F R s Fn R 2k

3. AR EAZE FX LA OEER T BN, BEEARRARE.

4. {¥FH MATLAB #r-4 G SI 12.2 FHE B0 BIREOE x Mirg, FAXERLE
FINET ST 12.2 Pz BB G v BitrsE,

5. R A EAMEEALE TG FENEREREE, BEY “— MRk
ERZ &MLk . | -

6. % LRGP & MR EE, R0 “EsXME” M “finihs” .

7. (ERET L METEFIUANER FE R S BT iR, BB HBIEE x=n &b
M, FHRATLIERIAHRE, URERRREAR x Fy 8,

8, BEHTRMCI 122 Frandiymhek, B E MK i 4R EERASFE D,
FEBRAES. |

9. WFl-MEF, ZEFBEWEATEC o N -1MEE, RETEFERUBERRE b2
Hl—FARRE c MES ESRRAERAR, BRL4.

10. HIRB v(t) =10, Hh0<r <10, FREE plor(t,v) L4,

1. AAREERISIR 12.10 iz iheR, fER &8 plor(v) 174881, 345 EBGHAT LS.

12, R T BB E v =107, b 0<r<10,

13. &l M E z =™ . 0sx<10, p =sin(x). |

14, W ER z =" OMEE. DRMEHEE, Kb -1<r<).

15. ¥ 280 12,13 FIZIRE 1214 HIBTEST B 4 HesE 45 %,

16. FIHIFR 12-10 B id, MR LB BIEADIRIRE.
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ERERENREERES N AR, TEG FESTEREBA T, X
EAREBAEER M TN, BRI 2T,

R AoV L E IR ROV S, THXFR B SRR L E MR KSR T
EEEM. Pitn, WREREEERE &S, TIAE plot dré ] M {ER —HEIE,
AT DA AR TR L — R 7k
RGN REREROERRS, WSS BT RAOREE. EARREAHT
ST 2 REMEI0E, KR LA

13.1 AP $

HREEERETEHIEE, B—RENE AR E—THE, 8 THEE—
RFVHRH AR, B P RURF R LR RE.

HHA RERIEE S, MWENR, RERENNAEFROHEAR TR E.
XA DA M SO B — BT K B — B RIES R RS . &
MATLAB 7.0 ¥, FEEXIRE—BE PRI AT, Bl LigmiibhiRiE. |

HER G ENE - FRAREEENS. IR EERE DS ERER, &
BHIRA - 24k HIE. XCAFEAL, XEX RO REM T RARRE KRG TEYL
FRERNR, FEHEMAEHAMANERE. BT ORBAROFAR: BiEHAA S
FHMRET -BTREREEFONTHER: &%, X5, #HE. A NERMEREY
RN BTN R ., IMERKRREWE 13-1 Frr.

RO ]
(LR
EEAELE U 48
(Figurs}
Ul A% AT AT B Axes) PR R
¥iAx{Core) A & £ (Plot)?) B . B (Group)4f %

Bl 13-1 W RI2REGH
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RATAS—IHRENMERED, § TEEFOTSS —HSHL . FraEib
(%) Bl T2 F —EiHE A UL S AN E8 B AR 0 X 8, 3 HAE X seslbbn i LB s,
B H BN R KR S U RESTRATZERN, St efl. fiw, mREaBEeEEY,
plot(rand(size([1: 10)NRESHBABEME— D FNERE O AR, REEX
4 A PR PN 2% | |

T T X X ) A PR TR A B i — R A AR Y A2

13.1.1 EAEE% O % & (Figure)

EEAERE NMATRZ MATLAB 7.0 EERKEO, WURRE, TAE, THEAN
B, BINAER., BIR. LR TR EENR.

MATLAB 7.0 %} — 4T TR B 80 B S BRBIC P2 M BRI ARG T e & M PR D).

£ MATLAB 7.0 9, BIEHEZEE T AR &R HIMER .

¢ AEEEETY,

+ BEERIA A GUL

RIFEARZEE M A LRI RS B GUI 8, iz GUI RAIReR R8s Sl i,
KM BT 8 & [ I 6 5 AL bRl Rl B A A2

1. &H ERNERELER OM R (Figures Used for Graphing Data)

7L MATLAB 7.0 (22 s 8040 plot A0 surf Z5)80, WP HEI R T EBETE, 2%
B Eshg-- N EE, WRRNTZ2NMERTF, EhoLEF - NEELTYERRE, ZE
JERk A B LA H .

SO0 BT S AR O ) R ST RR IR AARAE A B, 38 1341 B T MATLAB 7.0
BT PSRN ) YRR AL

FA31 AFRRRMEHTIGE

BB B Ih BE # iF
gea IR 2 A AR 0 BT R
gebf A ST H0 TN TR T) B 1R G R B ) T 49
gebo | AT A0 L FEINET RS % p A
gef AR T BTEAT TN
geo e IO IahsIfY

Mz, W ERTSE, BRAEWEBEST NS, Aol gof EH0K
A AATETE R DA, SRR EREE NSRRI — N,

B, EarS & O PRAGD get(geN(CTF get AFMTL, HFATLISRAZN 132
), RERr- & U ftin P AR, T MErks FRETTERE D, Eik, RSk
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* 300 .

—AHeE BT O, Nk 13-2 B,

> get{gef)
Alphamap = [ (1 by 64) double array]
BackingStore = on
CloseRequestFen = closereq
Color=[0.8 0.8 0.8]
Colormap = [ (64 by 3) deuble array)
CurrentAxes =[]
CurrentCharacter =
CurrentObject =[]
CurrentPoint = [0 0}
DockContrals = on
DoubleBuffer = on
FileName =
FixedColors = [ (3 by 3) double array]
IntegerHandle = on
InvertHardcopy = on
KeyPressFen =
MenuBar = figure
MinColormap = [64]
Namg =
NextPlot = add
NumberTitle = on
Paperlinits = centimeters
PaperOrientation = portrait
PaperPosition = [0.634517 6.34517 20,3046 15.2284]
PaperPesitionMode = manual

- PaperSize = [20.984 29.6774]
PaperType = A4
Pointer = arrow
PointerShapeCData = [ (16 by 16) double array]
PointerShapeHotSpot = [1 1]
Position = [232 248 560 420]
Renderer = painters
RendererMode = auto
Resize = on
ResizeFen =
SelectionType = normal
ShareColors = on
ToolBar = auto
Units = pixels
WindowButtonDownFen =
WindowButtonMotionFen =
WindowButtonUpFen =
WindowStyle = normal
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WVisual = 03 (RGB 16 bits(05 06 05 00) zdepth 16, Hardware Accelerated, Opengl, Window)
WVisualMode = auto

BeingDeleted = off
ButtonDownken =
Children = ||
Clipping = on
CreateFen =
Deletelen =
BusyAction = queue
HandleVisibility = on
HitTest = on
Interruptible = on
Yarent = [0]
Selected = ofl
SelectionHighlight = on
Tag =
Type = figure
UlContextMenu = ||
UUserData = []
Visible = on

Filw II.I'I.IE“ Ingurt Tools Dwsktwy Yindow falp -

NeEH& k *RafN® ¥ 08 O

] 13-2  AfifT] gef B i B P TR
2. ¥ (Core) %

0k R L . SCACRIE R B (L. PR i ) S A R 2 P i s [T AR
Zoat B AL FELE . [T PRI 25 o 2 B A R AR S AT 5L
# 13-2 FH T MATLAB 7.0 i 5t H 5 G Bk S eR 4



S I13E f) W B JE « 311 -

F#13-2 MATLAB 7.0 55 s BE0L T RAE L

& ¥ % I BE #@ A
axes A4 bl
image MATLAB 7.0 ifi 5 {8
light Tl
line P TE P d B A P TR
patch fedi e AR £ iE
rectangle HA B R g gty HEps
surface P e m
text B ) A

Bl 13-1  REPEGIE 3 MERAR, HEEENS . Airaid S Eea S B
1{fi, MATLAB 7.0 #4545 AWK B R E (.
. oS0 ORI T4, 9% Enter B, .

== [x,¥] = meshgrid([-2:.4:2]):

>>7 = X *exp(-x."2-v."2);

>>fh = figure('Position’,[350 275 600 450],'Color’,'w'):

>>ah = axes('Color',|.8 .8 .8],'XTick',[-2-1 01 2]....

"YTick',[-2 -1 0 1 2]);

>>sh = surface("XData',x,"Y Data',y,'’ZData'.Z. ...
'FaceColor',get(ah,'Color'y+.1....
'‘EdgeColor','k','Marker','o',...

'MarkerFaceColor',[.5 1 .85]):
>>

ZERWE 13-3 Fras. ERG: I surface o 803346 (8 BS54 o RE R 8 surf FREMY
WA R BB, MACUREB AT S N R S ET AR bRE R, (B R AR M AR RS
@i, KT FEMELE, SIS srn L FR.

Bis BY Nies Taewd Tesde Beniviey i
NZES &L aamy & oR=O

i 0

133 BRI



s 317 MATLAB 7.0 B i) FUF!

L p ] LA view eR SR BRI, e da A O A F a4, JF14 Enter 8
Bk, P 13-4 Fross

== yiew(3)

=

Eils Edit Yies Inwert Isde Dasktey Diides Holy = -

DeEae hAaN® & 0B =0

P 13-4 P A D E T
3. LE(Plot )X &R

MATLAB 7.0 $&4it T — R FI R0 e Bl ek MoK Bl gt B R g, e B i s tE R
AR X, R TRT LR A7 E 1 2 B ke B B AR A B ) T Ja .

40 e e 5 (Y50 3 B AT LS AR BRI A S sl L BY A %, & 13-3 B T MATLAB 7.0 it
2 Bt UL R ER e 12 E 4.

% 13-3 MATLAB 7.0 5= P EM R RALEGS

E W B I RE #E b
areaseries F1 765 area ¥
barseries FH T 6122 bar [
contourgroup Fi- Tl contour P4
errorbarseries Fl Tl errorbar /4
lineseries SRt HIL R B AY plot #1 plot3 % el B
quivergroup FF & quiver #1 quiverd EE
scattergroup F-F )4 scatter Fil scatter3 7
stairseries F] P 15 s P T (stairs)
stemseries il T & stem Fl stem3 I

surfaceplot LS surf B mesh Y ef LI
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ol 132 APl ak — o5 Eak i, A EES0RE R AR 2R B .
fif: fESE PR Fird, 1% Enter 8EfA -

>>[x,¥,2] = peaks;
>> [¢,h] = contour(x,v,z);
=>set(h,'LineWidth'.3,'LineStyle’,"")

—

R PE T W P 13-5 Bk

_[.I-t- Pl S Tasal Taili Beaking Fisdes My -
DERSé & RAOS & 0@ w0 = g LI, IR
3
* AR T '
s
o
-------
-.Ahu-"
ik "-'
A
" - :‘:‘""- i~ =
R f—‘"‘-. .
- mart ’
2t . Trammm ot
HHHHH
-------
i
1 | 1 3

B 135 FEskEmaars
4. FBENR

H P — ) - B e gn i T HA 80 Insert SEHREGI@EIFRX %, [Rnf, HF
A L FHVERR R HOR B T E R 5 .

TEREA B0 — A BRB O A brdih FOUEE, ZALPREAE M B IR RERIBE IS, IXHE,
HLP o] LA ) AR b R (LA 26 F 0000, 0), A7 Esih(, IO)EETERE R 2 X
FE R .

6 13-3 WiHIERBEASZ A,

i APl Tl R, FSEBERNRA FEE R SR, APEFER K
Lo B mtE Position Fil Tightlnset ##ivicy ERRR A0 B RN,

EAEGER TS, e P A L Fdrd, 7% Enter BRIA .

>> % = -2%pi:pi/12:2*pi,
>>y=x.A2

== subplot(2.2,1:2)

== plot(x.y)

>> hl=subplot(223);

>>y =x."4;
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>> plot(x,y)
>> h2=subplot(224):
>> ¥ = X135
== plot(x,y)

o

MR E W E 13-6 Fis.

Eils Ldit Hiew Dnsart Tenls  Beckiep Einder Helyp 2

NeEHe W AaMme ¢ 08 D

an

3'_"_
fa]

]

K 13-6  FEES

I R E SUTER M BRI RN e fEdr 4 B Db gk A I F v, JF& Enter 8
fiffi ik -

== pl = get(hl,Position’);

>>1] = get(hl, Tightlnset');

>>p2 = get(h2,'Position’);

>>12 = get(h2,'Tightlnset');

>>x1 =pl(1)-tl(1); yl = pl(2)-t1(2),

>>x2 = p2(1)-2(1): ¥2 = p2(2)-t2(2),

>y = x2-x 1+t (1)+p2(31+2(3); h = p2(4)+12(2)+12(4);

BT 1346 TR
5 PO T B AR T R H s RPN L PR R B sk i A
(f., M4 D P gk R4, 1% Enter B
== annotation('rectangle'.[x1,y 1. w.h]....

'FaceAlpha',.2, FaceColor','red',EdgeColor','red’);

b= b=

TR 2 R B 13-7 B



HI13E ) &k *315

i

I|-

it

10F : )

'.-I' - == a —— —

i £ 4 i a E B
I — e —
i 10

4 1

1;“ ) [ o5}
N oo 1 1]
500 1 a5

|.'|t - 45
R, [ o £ 13 L0 5 1] 5 i

4 13-7 {ERNEBREIEHE HE

13.2 A% get Al set

T A S AT SR S SCE N RSEAE,  1F Rl i i s i e g MR R A% IE B o it 7
K. REGZBUEFTE R REL, HS5E - Fpx SARI LA bRSH. ZEAT T ) AH K )
RPESIFEHR A L ). Wl AEE R AAE . e, KR SOBATAH
QAENGE, NSRS R A R, T DL I T AN B e ] SR 3L
bt %, FidG—fpoat AR b, 2. A . &b RIE SO R SE Y
R R AT e T 4s H -

& mIE R M S TN, B RFRHE, ElflEREaRE
T EANAERTFLFE RS, Hin: LineStyle. {2/, MATLAB 7.0 iRfl—/afEm &4
SIAER. B4, RERESZHFIRE—MHER N EERRIET. flin, ALbrip)
{7 & JE 1t T UL Position. position. % /2 pos i

S SE— AR, EE BB, A E AR PR RO, ATELA “ {8
P4, BYEE)” Xk IS4 R, FEENRE AR, i — MR
prog (1 S

>> Hf 1=figure( 'color’, 'white')
Hf | =
5

-—

3>

e BRI B S (e sy — A e 1, RIS syl i oh B A A AR A R 2
i, i 13-8 s,
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Bile Bdit Yiw Dusert Zoole Deskiep Wimdow Haly sk a3

DeEa hREQM® (& 08 s O

13- s et s

13.2.1 get &

£ MATLAB 7.0 "1, 8] get sR%0T LA 2006 St @M R OL M, 0305 8 s X
}1 get(handle, * PropertyName' ). TS IVEAIEI Jiidk, RIFP ol LA W, get R S35 Bh(5 BL.
folan, *TPE 13-7, afLAfER] get PREGHAT A0 T4k .

==  p=get(Hf 1, 'position’) % {7 E
p=

232 248 560 420
>> p=get(Hf 1, 'Children) % A%
p=

Empty matrix: 0-by-1
== p=get(Hf 1, 'color") %
p=

| | I

>>get(Hf 1) % WAFEIENEYE

Alphamap = [ (1 by 64) double array
BackingStore = on

CloseRequestFen = closereq
Color=[111]

Colormap = [ (64 by 3) double array|
CurrentAxes = [230.002]
CurrentCharacter

CurrentObject = [ 1]

CurrentPoint = [553 476
DockControls = on

DoubleButter = on
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FileName =
FixedColors = [ (9 by 3) double array|

IntegerHandle = on

Type = figure
UlContextMenu = [151.003]
UserData = []

Visible = on

13.2.2 set B

fE MATLAB 7.0 "}, {4 [ set of %0007 L & A S i R k£, HCam a0 8 Bt F

¢ set(H,'PropertyName'.PropertyValue) it > % # PropertyName ff) /@1t % Property Value.

¢ ser(Ha)in 2P, a WESHIRIARE, FEEA ABITEX S IE YL, BN MWL (f R
T

RE pn O 1Xn FIFTRSACR R, &0 0L BB S EYE 4, pv ETLLE mXx
n BRI R, IXE m AR H O CRE, B m=length(H).

¢ set(H,'PropertyNamel',PropertyValuel,'PropertyName?2 ,PropertyValue2,...)i 2% ] it %
BEARIEMAE.

RKTEMEAEMZIE TPz i get 3B E.

P, ATLALE fr4 A P T A4

>>set(Hf 1, Position’, [232 248 560  420))

b

I B 13-7 25 R Wi 13-9 iR

E
1
2000 s —
I
1510 '| I 05 |
1000 IH.II / i —
' |
\ J
Ehy / 15
n l"\_ e 1
TR 5 0 & 0 10

P 13-9 e ln e 1327
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T X Bk, iR 5 set AR B get i HEPE A HIE 1 454 : set(handle, * PropertyName' )
s [l — AN AT IS 1 handle AT A% & (1) EPEEY IR . BA0:

>>set(Hf 1, 'Units' )
[inches|centimetersinormalized|points| | pixels}]

S0 fh HE 1T BB IER Unites” Ja PRt 5 0l SV, T pixels’ J
BRAINAH o

b SR s — AN e Al 0 ek, A, MATLAB 7.0 sk 2> Entm T

>>set(Hf 1, Position’ )
A figure's 'Position' property does not have a fixed set of property values.
BT set s, CUNGIIE A% 64 B AL figure, axis, line F)i&32 A B2
PRGN Bl

-~ figure( 'Color', 'blue', NumberTitle', 'off', "Name', "My Figure')

Gla—ANEIEIBE G 1, 55 A, b “My  Figur” A2 2R Figure - No.
1”7, Wik 13-10 Fhose

l]’ Faigure

Fils Edit ¥iww Isasrt Tools Dexkiop Kinder Balp

Nedé &k aaMHe® ¢ 0E o0

B 13-10 il e
(S ke, BIE Rl

~>Hf fig =figure % create a figure having an interger handle
Hf fig
1
0

>>Hl line=line % create a line having a floating-pointer handle



H13E AR

HI__Hne =

151.0020
> set(HI line) % list settable properties and potential values
Color
FraseMode: [ {normal} | background | xor | none |
LineStyle: [ {-} -] |-.|none ]
[.ineWidth
Marker: [ +]0|*|.|% | square | diamond | v | *| > | < | pentagram | hexagram | {none} ]
MarkerSize
MarkerEdgeColor: [ none | {auto} ] -or- a ColorSpec.
MarkerFaceCelor: [ {none} |auto ] -or-a ColorSpec.
XDala
YData
ZData

ButtonDownFen; string -or- funciion handle -or- cell array
Children

Clipping: [ {on} | 0ff ]

CreateFen: string -or- funciion handle -or- cell array
DeleteFen: string -or- function handle -or- cell array
BusyAction: [ {queue} | cancel |

HandleVisibility: [ {on} | callback | off ]

HitTest: [ {on} | off )

Interruptible: | fon} { ofl')

Parent

Selected: [ on | off ]

SelecﬂonHighlight: [ {on} | off]

Tag

UlContextMenu

UserData

Visible: [ {on} | off]

>>  get(Hl line) % list properties and current property values
Color=[00 0]
EraseMode = normal
LineStyle = -
LineWidth = [0.5]
Marker = none
MarkerSize = |6]
MarkerEdgeColor = auto
MarkerFaceColor = none
XData = [0 1]
YData = [¢ 13
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ZDala=|]

BeingDeleted = off
ButtonDownFcn =
Children =]
Clipping = on
CreateFen —
Deletelien =
BusyAction = gueuc
Handle Visibilily = on
HitTest = on
Interruptible = on
Parent = [152.002]
Selecled = off
SelectionHighlight = on
Tag =

Type = line
UIContextMenu =]
UserDyata = {]

Visible = on

ey

AP, BRI AILE ) Parent BPERLRELS £ £ M AR AT . T FLEF B 5
WEESI R AR, 24T LI —H, FIH QA RaE B, WESiT FHE-:
AP BAE R . R set AEEAL get IRFIATEIMIBHSHE: BEE set H AN
MTELA set @ t7Z B, T get sp ST IT A S MBM . 7E LRINIEI Trh, H3r get
SUtH T Children # Type J&FE, 1) set dy &M% A . X—REMIIE, ERGBELE, ©
I LR

SE- IR EHRNBIEHR AL ECH, HARPMNEENEREEEHBY. %F
WA @R, —PMREHEINULT 16 MR, T— MR TIL T 64 MEM. B4,
E M G BRI A R B 2R BB A BRRERE . O, B WREZE AR
L e e, JF HAH2E M.

13-4 {ER KGR 2RSS

B TR e — & TP 2R . ERRUEIELH RGBT 0.5 01K 35, T RIE P
WAGEA. mSHFL SN MTF a4, Ji4Z Enter $8H#1 A,

z x =2 pipi/d0:2%pi;
==y -sin(x);
>> H1_sin=plot(x,y)
HIl sin=
151.0026
==get{HI_sin,'Color 1 .5 0], 'Line Width',3}

o



HI3E 0 W HEE *32] ¢

AT R 13-11 At .

& 13-11 %E[Hﬁ'iﬁ
AR — MRS A R TL L, Hatredi 2 W O Fé4, 34% Enter BRI

== set(Hl_sin,'Color' [1 .5 0], ‘LineWidth',3)
>>  z=cos(x);

=> hold on

== HIl cos=plot(x,2);

>> get(Hl_cos,'Color’ ,[.75 .75 1))

>>

BT RE 13-12 s

B 13-12 I ERIZihE 2 ST

133 # & X &

UNETRTIE, FORBE AR O T X PR B & 1R, I EL UV R et F1 set s il
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E. 8, WRMFPFEICRFEMEEIEGZEIGH, A3 IWEEN, WRENE
SFEMEMT, AT RN ER. MATLAB 7.0 14T &35 {1 £T gcf. gea.
gco M findobj 35, Hi 3 AR 13-1 HE&LFLARE, Tl 3 R ARt
BIREAFIT .
& Hf fig = gef i2[M 261 = RN,
¢ Hf ax=gea kb7 BUER 8T A bRETE Rk .
¢ Hx_obj=gcodiZ Hx obj=geo(Hf fig)FHB MitR.
7] findobj EREH T FH HATRE B EIA SR, HEHEANT.
¢ Hx= findobj( Plname', Plvalue,...) fir %3 |2l 4R &7 F1# & UL T BB 26 jd 4 45 5
Jindobj ZHOWARVLACHIN 404 . -

¢ Hx = findobj(Objecthandle,' Plname', Plvalue,...) 1 & IR & # Objecthandle
4 IR RRE R T R |

¢ H = findobj(Objecthandle,’ flar',' Plname', Plvalue,..) ¥ % B T &
Objecthandle F 3| IFXT R, AEBRETIHFAR.

¢ H = findobj RFIRI G =N BE T IR,

¢ = findobj(Objecthandie) 12 ) Objecthandie & 5 X SR TR T3+ %
INAEE

AR 9 A ARG B . XM R AT U R B RGHENL RS
ST E R R R, WRBARGEGA P RB R ARERIE, geo KA -4E
BERE . A USETN B AL, ALE SR, '

BT —AURNDRE, BRI BT AR R Type IRHRIRA.
ZEVE NI RN E A, N figure, axes oX text. 10 BB E- -2LR2 T CurrentFigure.
CurrentAxes 1 CurrentObject 22 #M IR LE R i, 7] LU BB %Y get KB — MU BRI TEHE
RIS 1] B

=>Hx_kids=get(gcef, ‘Children'

BH—AmE, BEREHTEB TSN,

Bl 13-5 {EHIEE TR Children DFERFARMERZDRERRNEREHH R
BRI E. '

B ABITEEE—SEEEE, SREPHZELELTNR. Ea4FO0PHAN TS,
J4& Enter 844 |

= =-plepl200py;
> y=sin(x);z=cos(x);
== plot(x,y,r' x.z,'g);
»>HI_lines=get(gca, 'Children’);
== for k=1:size(HI _lines)

HI green=HI lines(k);

end
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end
>>Hl green
Hl_green =
153.0022
HI green =
151.0038

>

BEATE R ANEE 13-13 Fros.

RAEIXMEARGR, HEMRFAREMERMBRER. ZRABLER 7RSSR
HbRE TN R, BRARREE MR e R

HHEZNEE, SMEELGEZA RN, TR TEPERTESREALE
BRI ]

>>Hf all=get(0, 'Children’ ); % get all figure handles

>> for k=1:length(Hf _all)

>> Ha_all=[Ha_all:get(Hf all(k), ‘Children' )]; % get all axes handles
>>end

>>for k=1:length(Ha_all)

>>  Hx_all=[Hx_all:get(Ha all(k), ‘Children' )]; % get axes child handles
>>end

>>for k=1:length(Hx_all)

>>if get(Hx_all(k), 'Type' = ‘line’

>> HI_all=[HI_all;Hx_all(k)]: % get line handles only

>> end

> end

=>for k=1:length(HIl all)

>>  if get(Hl _all(k), ‘Color’ y=[0 1 0]

> HI green=[HI] green;HIl all(k)]. % find green ones
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== end

== and

13.4 i&mikl%

geo AT IREIHEINE N W, ZNBARGRIEERE. 4, MATLAB 7.0 &
ful AT BB P TIR? Gan, 22 eh 0 B p T 4R 4 7T RN, S 2R [EIMRAN 4475 2
IR BT BT A P IR IR RER AT MATLAB 7.0 353850 S50 M Fu st
HRE. |

WRRIFREE HRBMELMATE F. FEE, BRSOk B I 3l
. BRSO R AR TR, Bitn, WEBER DS figure 4, RAELHAER.
B2ABEEES 1AM LEE, RENERKFERD 2 T/ | 01, SEEE gof 21
2. WIRKM figure(1)dr %, ERER |, MADIFHOY, BAEL 1 BEh Al T
B, MR EE.

ARTERIE Fh, THEAESE L, ST UAE B BTSN, 1, &
RIS RIXAEY . WRE TREE, BTN, B ASESE— &80 L. W
BRENTES SR tm b, WAS—RRERERT, AERHTY NS
B RS, URTHSERT R B MA IR Children A B R FL HIN. 1H
S, Hx  kids = get(handle,’ children') fy & FHERLRFIR B children AJ8R. TEHER)
WBEIRE Hx _kids B — T EART, TERE— TZERRT.

B TR, AR A RIEESE, R, B—Rrig
RHASZAXNE G CRISERE. fin, dF &2k, R R LHRES KN
5 MREZA, ERSEET. HEMIANENARREL O ENE N, L
A R AL KR ARREA S FhE NS RN X . ARFRE P IS, (a4
RIME, EERATFF T RS . B, LEEiM S BARXR R AR,
it AT B R LA R I S F B A

135 Ri\E #

MATLAB 7.0 #Z3 X ZRHEB A B MRS X35, MRBIFH XM, o
FUERWETE LA EIHITRE. SEREENER- B, MATLAB 7.0 R4
BEHFP HCHERABYE. MATLAB 7.0 ibA A S0 RGP T E— S Ei s vt g
B AR N Bk o

HTEMER - DMERME R T TR RREEAE, SF/HE L Defauls 3k, FRZ Lix
FHRAMEMLZ . (FA set GLFRUR, PN BEXFEREPI S, A%E BRI -
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{ay ‘[‘f‘”ﬂ]:
>>get(0, ‘DefaultFigureColor’ .5 5 S0

1 BT A AT B B S A E R ARG, AN MATLAB 7.0 B0AR 2 6. ZEtkE N
H TR Z(ER W ERE 0), FTUAT{THEESS S KENTT .
[ i A2 n] e SR 5~

== set((), 'DefaultAxesFontSize' .14) % larger axes fonts - all figures
>>set(gef, ‘DefaultAxesLineWidth' ,2) %  thick axes lines - this figure
=2 get(gef, 'DefaultAxesColor’ | 'y" ) % yellow X-axis lines and labels
== set(gef, 'DefaultAxesGrid' . 'on') % Y axis grid lines - this figure
=>get(0, ‘DefaultAxesBox', ‘on’ ) % enclose axes - all figures

>>set(gef. 'DefaultlinelineStyle’ , ") % dotted linestyle - these axes

B 13-6  ABIENE - BAPIEITIRAEE, JFCERATS T A bR SRR
W fEAr-2 B P Far-2, JF% Enter S0

=> whitebg('w') %create a figure with a white color scheme

set(0,'DefaultAxesColorOrder',[0 0 0],...
'DefaultAxesLineStyleOrder’,'-|—:|-.")

>> [ = peaks; plot(1:49,7(4:7.:))

>>
BT R E 13-14 ik,

E:ls E4iv Miws Loy Iscla  Deckisy Yindes jaly -

DFE& L RANSD & 08B o

05

il TR P A
a5f | il :

al e e

a5} |
‘a.
28}

B

_al | ! | i 1 L 1 4 i
Eﬂ - g 15 .1 =% 30 = 40 i5 &

P 13-14 BEEENTEOLEE

13.6 2} 2]

.73 ) A T T 1) 8 SL DL R B R PR T 2 (0] 58 &
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2. fEH MATLAB 7.0 (WTEB R &% 2 14 % 1F) Name FT NumberTitle /@1, @ —
B, 2B v =™, HP-2<x <2, BRATUMERNEARE, FRERNR
jih “EBEU” .

3. BB — RN, EEEEEHRBOAREANRNA, BOARER N 4 MEE, H4

2 2
1] < SR AR
16 9

4. i/ MATLAB 7.0 & B B 524 2 Axes XTF [T CurrentPoint AP HIE I A4, ¥+
EHZEESE- MRS, TR ANESEEEN R SERE. FH
waitforbuttonpress 7% S A P HIBAREL, FEERPGZIERIFHER, 2k by
R 25 1 FATF .

5. HH MATLAB 7.0 2)%, 12RF4RH N el 4.

i
£} = cos(—
*(Z) = co {fr)  Hi—2<s<2.

3ty = 2sin(——)
2

IZRF BB AR RERA, MRGHA R &858, FRERmELE
vOZHERINBR(Y, R4, e, HE. BOMES. &1 waitforbuttonpress 44 245
R P HEERACT, JETRRRR L SRIETR R, 1EMH geo FRRYURHIA R Sk,
(A2 % Type JRPERGIA 7 5 R A e gk 1.



F14E FIEEEAFRSFEGUI

F P R ERIEH P S B SRR AT E AR, BRI SHEYLIRAT
(AR T A WP AMER REREN L E, FHigERGU =SS A ads
AR, e B bR, IREER, SlREE RS HRALBRESIFENTH. H5
FEBOE T Wl BT RERI- L. B ERFRNRER. @8 RRFEN M4 A
B P B Shite (047 ot Sk aX f T SRR

BRA A AEa GUI BEESEMNSE, W &r. Eis, XRICAEGHAFm.
Rrh i RAFE SR IR A 5, RS REMERCK E A, B WAEGE 7 v B W br ok
HAb R & 28R R L EAOUR S Bk R AR, EE AR F bk,

A T B TE St b g ASEIR LT LA e

¢ WY AMHBRREERPIHRE, R L. CRRER AR R RTTREX

& T3 oA BT RN IR LR AT H],

¢ OGP, BRI IRE B R

¢ WiEFHFHARRL.

L =28 MATLAB 7.0 2)i I TE OB A1) 75 20, Bk VR AE %t MATLAB
7.0 B g HBU A, REREARNERBNT A A IEE, it e fEN 5 MATLAB
TORAL . e % OARN 5 MATLAB 7.0 WA H A3

AER A MATLAB 7.0 R FHEIEH S Rmmfrtt. X aiERe. LT
RHEL AL, A, RIS, R ACERRF RN, @ S A B 4Rl GUI
.

14.1 GUI MR EXRER

T B TR BaarRE, HER SR —HY e — N RIEA S, EEN R
AMYALEE uimenu M vicontrol %, 1 HEBREE ., AVRREFTSTIM TR %. WS
FIEAFX -~ BHREH, HRINERESRIBE S, ERRRA R T8, Liri,
uimenu, uicontrol & E KT 4% -

WA LR NEE, HPMBEESA—HUBHAMU L THE, HPERDRA]
LA a2 A ERE FE K uimenu Il uicontrol. B 4K uicontrol Ff & L Fh B4 &, {1
EAT S A Z MR . uimenu 3T % EE H ALK vimenu FBIE N L TR AE 14-1 BT
A GUI XT3 W4 F L
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i X

HRELAEL t
A CHREE

.'f-

]

Ui menu Uicontrol uimeny Hizdly =«
G- W
ik ,
4k dndnit ufment
%gm L=—
M X ER
i

A
=¥ |

B 14-1 GUI 3 & s HE

iZ17r MATLAB 7.0 (OAEESS ) BALECEE L, A RBEE E75. Unix T{F
A ANE A X Window R4L, HAT LA FFE, W0 mwn 88 owm BLES I B 7= (A )
PC #15% Microsoft Windows ¢ Windows NT UE{78 1153, Macintosh i3 #1L] Macintosh
THRRFEED. BAESEMTE L BREEXFRANAR, BRXZHERT, §
B FE B it R — 30 . MATLAB 7.0 £ A A BE S S D RZE 250 .. AL B
R R, 45 T uimenu F1 uicontrol X MR, BRIETENE &,

14.2 GUI iFEAHIR

T EE AT #E S GUL, 77T GUI. Layout %8 2% L & GUIDE B %551 GUI
) HE A E A

14.2.1 &z GUI

P EE s GUIEAE, ATEAfE#r 2 % P8I guide fir%, M/ ) GUIDE Quick
Start X i54E, Wil 14-2 Fias.

GUIDE Quack

Create New OUI | Open Existing GUI |

GUIDE templates Fresisw

o\ GU| witn Ulcontrols """T"';";"""L‘Tr :
4" --[n‘-_ 1:-

¥ GU| witn Axes and Menu ot s pm - < b

o Modal Guestion Dialog y s & e e b

[[] 2ave on starup as UM gl T g [| sriens

[ O ]{ Cancal ][ Halp ]

% 14-2  GUIDE Quick Start *i5 HE
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FFH GUIDE Quick Start #fiG#E, F /el LdEfran #fE:

¢ F|H GUIDE Bt tilad—#0 GUI — fsdefild GUIs, {73 2 el LK B /Y
H R T G .

¢ FFFEA M GUI.
BT R R, 8k OK 2 HIRE Layout Zafi2s 1 41 7T GUI.

14.2.2 7fE(Layout)dmiEzE

WH P GUIDE 4T 7F— GUI i, % GUI # B 757F Layout #iHasH, Layout Zhif
AT GUIDE T H AR . 11 14-3 B —4N%F 2 GUI BB A s (Layout) i 4% -

= r.-x

M 14-3  FEI GUI itk

i AT UG BARREBI AR e B P (Il . Ak . BT 4% L) B ] O A o
S, Bl 5H P — LRI R BN, KA 14-4 BTR OB

: II Doty Mg 7 U=
GH imeo - MR OE% -

B 14-4 45 GUI 88
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14.2.3 GUIDE #4238

GUIDE Quick Start % iGHESL (L T JLAFH I GUI BERR . (] GUI SRR i b2 51
A2 GUI AL, 5 aT DLSE 5 (B M0 2 2 R A R i D g . —— ELFH PO T R —
FAER , 25 GUIDE Quick Start & 15 HE (1 47 (00 sl tH I 124504 114 701 50 . 81 i, JH P 0+ 17 GUIDE
with Uicontrols #ifz, fEATISHER A A48 b 14-5 Frgik .

Create New BLI | Open Existing GUI

GUIDE templatas Frevliew
o\ Blank GUI {Defauity

— Weasuros nts
o G with ﬁs and Menu ' wf"—um 7 Erghan unt system

o\ Modal Guestion Dialog

[[] 8ave on startup as - :

] 3 [_G_K_][ Cancel ] Help [

¥ 14-5 GUIDE with Uicontrols ¥4 i it 511

it OK $EHLE fEAT RidmiE o b F ) T isit, Wik 14-6 Fioas.

Filw Bilit Wiew Layeut -Tsels Halp

DEM fe®a: Bk GEY. >

m i —x _'l,l'll:_—' —
B !
[ gjl | . Deste) T Bikun G) Srghen vl System |
i n.'
=¥ B . O 51 Lk Sywtem

! VeV L U omm

:E!g £ ‘
%]

e e

E 14-6 GUIDE with Uicontrols ¥if

1424 =17 GUI

ot THA A R AR s, BIIETT AT GUIL BB, JnE 14-7 Frs.
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(~ Measures — . — Linits .

|

Densty(D) o hiewn (=) Erglisn Link System i
Viohume(V3 0 culn (0S4, Unk System

amahls e [Cocviate | [ Reset |

i 14-7 11T GUI

o B R SE—EST, B4 MATLAB 7.0 o fo# iz GUI & DU T RAF, HF{EE
TR B 3R Y M 0825 P adk AT dmii bk .

143 Gl GUI X%

AT BB AR GUI X%, 45 GUI & LA & . GUI #{F B rY & LL R GUI
14

1431 GUIEOmE

F28 14.1.1 WERAAEIREE, BHah GUI Z)a, B Ral Lk T GUl & i &, 2
FEMAF GUI B DB, 4 GUI & DS at s At i r & 55 8 0E . P A iX e {E
SEHlT A4

1. %3 GUI B a9k

TEAG R g2 b AT LUB A 4y GUI P R it o, L sy s X s A5
FAL, SRS E AR, HE3hEbs, BIRlER SR E ORI, i 14-8 Bk,

ﬁ]_.. Bhii Tiee Lapmi [eals ey
D@@E =0~ - [ sl RS »

& |
-

B 14-8 207 GUI & LI Ao
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G P RS O SO GUIT B RN R B, m BT 20 R 81

¢ M View F b % Property Inspector 1,

¢ J&FF Units JEI0 R Q2 HHRHDIE M FRR R EFF Centimeters L0, WA 14-9 F7R.

¢ 4 Position JHATMHI “+" , W 14-10 Frax, o x fly AR {RFE GUI B0 A&
AR, width §1 height {82 GUI & L1F =T

o SERFEVETLIKCR x Ay BIASKRLLA GUI B R RS

BT AL Units 22810055 1) 547 4 Characters.

*

Ex Property Inspector

i figum CUntitiad) ﬁ' Figiara (Llnilikied)
T é-’llﬂ-l:hﬂﬂﬁp-ﬁ' = mormsl % PaperSize
ShareCalors = lan X PaperType ] a4
Tag figure i PaperUnits = | centimeters
| ToolBar (w) auto L Painter [w ] amow
UIConte=tMany w | <Nones — PointerShapeCData 5| 16218 dounle array]
juniis’—— - Sz o inthes L - PoinlerShapeHatSpot B (162 doubls arrav
UserData i I:{;’:_ [103.828 615 113 8 32.848)
Visibie w 1038
_ WWisusl ndtrmalized -y 28615
— VWWiausiModa EI paints widih 113E
WindowButtonDownFcn atials raight I 846
WindowButtonM otianFon | Rondarer painters
WindowButtanUgF en v charariers i~ RendererMods manual
“- WindowShia E] narmal ‘ Resize off
ReskzeFon
{— SalectianHighlight
< > - : BelectionType

P 14-9  Centimeters £LT0 B 14-10  GUI B 10 KN H R T B 0 e
2. EERRINFART ST
i 14.1.2 YR 2SS4 TR RN, PN — FEENATR, BT
AN GUI B, 70 HAG J3 4 38 b s, s 14-11 Fiogs.

Lids Blis Niwr Lewd Jds iy
ODFR ke alf Qe »

||

i

Pl 14-11 @ IndE 2 50 GI_JI i

IRFEXTEE 14-11 PR HEAT SRR, R DERE R &, Zgeigan
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Align Obijects X iGHE, I 14-12 Fior, P ol LS SR A fE XS GUI & 4P iR 1t
TR, (B, O ERAIEIT A ST M A LRI SR 3.

il tar, G S PR AR E 14-11 1) panel #2P#) 3 4> Push Botton, R T F
H#1E:

(1) % F Cul &, wiikdt 3 gl

(2) fE LR FE 7G4 # 1, #H Align Objects X {GHE;

(3) AT 14-13 B, B REl 2 RIPREEERA 35 MEE, KFEH
lia) 2 F A R 70 00 7 2

Align Ohject = Aliagn Objects

Vertical Waorfics

Allgn orr | &P | ogie | o, | Align [ﬂﬂ 0P | e | ol
Distribute pams § |2 bz S Distribute [;) 22| s3]az

B [¥] et spating "_35 | pixels

Horzantal Haorixontsl

Align or (B | § | 3 Align or o] & | 3
Distributs WIEAIRRID Distribute W s R B

chaglan - @“_ Lgéw.{i Ve
i £ L Apply H Cancel ? [ Uf H Apply _M Cancel J

9 14-12  Align Obijects % i5#E e 14-13 X8R fE

(4) Hidi OK {ZH1H A -
W7 I SR W 14-14 Bk,

Fils Rdit Yiss Lepwmt Teule Balg

DE@| heo - ABM EMY
(]

i 1
=] s F o

i |

[RI=IRIE]2]e

B 14-14 A2 50 GUL T 1
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14.3.2 GUI 4B HIES

F 0 67 LA P 25 45 5 (Property. Inspector) ¢ i A Ja B 11 F U B FE,  Property
Inspector BL4Ht T~ R FIAT AL BRI IF SR SL S BT, F IR GUL P i
A4

1. REEREHNET

P EER W & 3 #3041 JT Property Inspector

¢ TEAJRE Do AR

¢ £ View FHpL+FE Property Inspector LIl

o A AR I S PR S R R Inspect Properties JE L
Fid 3 FpasefEfrs i b e de 4%, Qi 14-15 B,

s Property Inspector

B riours (untitied)
BackingStore
BeingDeleted

- BusyActinn
ButtonDiownFer

Clipping fi] o
ClogaRequestFen clusersn

—

& Color -] —

1 CreateFen

- CurreniCharacter a
& CurrentPoint [0.2-0.077)
DelateFcn
- DockControls . - on
DoubleBuffer E an
— FlleMame
FixedCalors

P4 14-15 Push Botton BRI A6 22
2. —(L£ERMEMN

FIfr4 GUI #2100 —2 5 HEPE, % GUI B0V al lm e, BT LA{Ed] e
P A A8 2 5 HEAT S P I B R AR 8 2

(1) tr%(Tag)l&E Tt

PR3 R PEAH S TR ) B b W . GUIDE 25 E 2hés H P s Ings An g s 2% i i — 42
{HUE T — PR 28 (91 1 pushbutton 1), #8Ji7, A X MK iy 4 55 W W(Callback ) PEAH %
WEIE: S(

PR MR AR Z PO TE,  IXREESR T M (I3 AT LATR 7 (b &5 AN
DEAR 43 B, WS H P A SOl —MEHL R A % GUI MG AR, o] LUK AR EL bR
B A close button.

GUIDE iifi 8/ Tag JE&ESE T Fg4f:

o TRIEfTHURLE GUI N5 = e fma v G 32 4 7, Wl close button Callback.

& 20U SR ATV R Y e
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¢ AOETRAHAR AR RS — 75, W handles.close_button.

(2) FE(Callback)l@t:

AP ERAT GUI BY M SRR, R s T A S0 R 5GP g I B

(3) FFE(String) @ 1

Fr AR EGRE S AT, Fh

¢ 47 buttons. check boxes. list boxes. edit text 1 static text “F¥E{F Rk, FIFBHTL
A LA e M 2 Ak

¢ A edit text R, FRIBIELIGE FRAFRIE S BoxB—RAMTTH. 4
PR AR TRIEIN, TR R

(4) F{H(Value))®mtt

HOBHIREEFEEH—PMHFEM, ZRFELIA Max R Min EPERCH A,

(R

¢ % radio button F1 check boxe fEH# 1%, Max F1 Min RIERAESr MRy 1 F10, 3
radio button B, check boxe #iA I, A 1, TNH 0.

¢ SRR slider FEATRY, HALBIEMRE AR Max 1 Min B HEAE, BER
FM M SR IR (T B

14.3.3 3REBE/YRM

LR — PR ORGP FAREI LR ARG AR, 0% A BT SE TG
P, BARAOUERBIENRE RS, UKD, ARERL b, W
I FRSER. AR, BEIRATLAFE TR AU BN S AR, IR, 4 b,
FrSE PR Y R IR

AN RBIUE ol B PSR EIFAE N R, RV MATREMNREGEER
PEREE L URARRART B TR AR, R TERRS I,
PTHEFLERING) A BRER RN LR FhEEgp, o — A5 0mi 5 |k
R {ERIF 4.

THARTLERE, BRERNEEZHE N RY 7B IR .

MATLAB 7.0 #{it [ B F R BRI 3 F e,

¢ FIRE. XML SR REE DRI,

o SRHAPITE.: HAALGENMEE IS,

AT LL B TR ER bR B B KB R RSE R, B 14-16 FF k.
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B Untied 1 | Notring selected |

Menu Bar Conted Menus I

[ 14-16 AW GR5HS
1. EXBRIOE

HPECIE T ER8 25, MATLAB 7.0 ¥ iZ3F f By in 2] S g b, Jerd Al
PRI AT E A BRI, AR e LS A R, AR A S
)3,

(1) FRJm PR E

B 14-16 AR HARE Untitled 1, 450538 Pibn 4R 28 (0 4000 Bz 2 i Ja dE e 4t
.?.%Jﬂ FREAT4i4k, W01 Label, Tag. Accelerator. Separator 1 Checked % JE % . #.1f More options
FCH R R 2 RN, 1 View J&HUR ANk ma NS T ARG TR L. BRSO
Mot fE, FrEEREnE 14417 Bk,

Menu Bar | Conbad Menue |

Lo | (v ]

B 14-17 ERENMEE
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(2) £33 P IR BTN

R P AT LIE R T A4 E#) New Menu Item B b5gs 2550 3¢ BR3P0, WE 14-18
TR o

= Unblleg 2 |

Calibackc: “aiback' gobo [) puidetalgebal)

| Menu Sar Context Menus |

= | g
Pl 14-18  #53 s JE da
B e R e 1) S8 H G i 2 T 14 14-19 P .
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= B aan T S baiakor ot e
el 111 |
= e copy [ | ) comch mark iren gom ,
k=10 tlipbosnd ] Erusts fhist e
i Mg =— .
et st Cattack l,'T.CM'.uﬂH-IEMme]
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== Menu Bar
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___lthe_rtu Bar I Contad Menus f

Pl 14-19 G #t S R2 T 1) 3 5 dn 4 22

IE1T% GUL, i E e dntd 14-20 fios.
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fils riavw " = -
rat !
paats _te E!_ ——
celect all Porel
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0.4
o]
g2
0
o 02 D4 06 0.a 1 Qi Ta
EE i, e

P4l 14-20 i INAdER 2 i GUI
2. AR EE

P A S, R S e E T o, AR AR R A R,
FH ] LUE H Menu Editor 52 U S B RE B AT 5 40 R 48 25 0 IR0 LA i

(1) G

e S R I A — R A R, S RAERDE SR R BR, AKX
AR, U BLYE Menu Editor H #iih New Context Menu E#x, Wil 14-21 .

- Properties
5] Untitled_17 Nething eclecied

i Menu Bar ; Canfext Menus [_

Lok | [t ]

P 14-21 gt o AL Y ) e

(2) #rah ) SRR I S BT
AT A A% LS 50 80 5 S AT Ty vt it S S B RS A TR, ) 14-22 Pk,
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Bomi Edifior

call 1Rl 1 IFH
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s EligarSmp moioy)
Sinng FPush Buthen
Etvte Snu-mhurmn
Tag padfbufiond
ToompSiring
< LACordeddeny -
Unts
LiserDatae
Valua

Bl 14-23  Hpg 1 R R Lyl e AR
BT GUI & 1, Fifd Tt 14-24 5.

fila adit wiew -

1
o
na
Path Bt |
b
)
D4
[ poee”
== bleibatkgreand_el
ﬂ, Ly o W
i = . —
o 92 04 0F 08 1 =i T
o Wl
Fipiig Ve __]

% 14-24  izfrai ey



. 340 « MATLAD 7.0 8l #FE

144 GUI % #&

R N8 T GUI BUEARRR GUI SR M A @A, &% sk anfa it
1T GUI 42, &4 GUI M 4B . GUI ST 090 R R gm T LL A (4 B e iRt M kT
GUI B4 5. WMiLF3 AT, B P Al DU 4R 5] 8 sg 1 GUIT B A - Fl i A i,

1441 GUIBIM TH

GUT 1 M B guide w5240, B P38HIEED GUI Jidoe e T A6 otk e 4
T BORFE AP T RN, A E Az T GUICRLEE GUI IR0 RO R T & 1810, B4R guide
i AT MOOCEERIRT AL, (0 T S ERhfE, B 250 8 AN R R RS, X
R4t M TR TR

1. SAHERHLZEHRE

AT GUE B, M e - - NME 5 B GUI T84 . S f A BREn i todi &8
. RIRSERMIVES ARSI R K AR . TP A A A R o LS B R R A

¢ fEXBAY RSP EEE 3T,

¢ Uik GUI il

TR IE PR L) BE 2 5 LU A 4.

(1) {53 IR 2 [R] 9B B b e

HP AR R X 3R, W PUBS ORI — g N X, SRIGEAEA euidata
PR IRAE A RIS AT #, a0 N TR,

handies.current_data = X;
guidata{hObject,handles)

S LA HAATE ] e 5 rp BT 78 B M, (R BRI T .
X = handles.current_data;

(2) VilF GQUI £73R

P o LA R I ss f 3R GUT TR B . Sl ¥4 GUL & - DR
B, ZRAMRREE my menu, SFF 3 NI, X RIEEERIR T 4 RIE chooolate.
strawberry Al vanilla. AJ7EAER GUI 105 MR ek 7E Y B i 52
IR A RAE, AR P o] LATE 424 (R ol B RE A fn R ég 4.

all _choices = get(handies.my_menu, "String'}

current_choice = all_choices{get(handles.my menu, 'Value")}

L i i 445 current_choice (FMBBE Y chocolate. strawberry 2% vanilla, H & 2415



F 4 E QEBBEEHPREGU »34] »

T 2400 26 A R S B AR
AR LUE I SR A GUI EEE, WRIZBRMRER figurel A4
handles.figurel B& T iZEEH A, B0 UEE 0 F a4 %A GUL.

delete(handles.figurel)

2. M 3244 th B R S RNAR Rz

HI P BT BAZS GUI ) M 30 B T o e in i e 156y .

¢ 1T FF R ¥(Opening function), %K EAE GUI BT A2 B SEHEREAE
¢ MR Z(Output function), &0 38 BB gt 7] 6y T8 HU SR,
¢ MIp(Callbacks), ZEFF 8T GUI o A #2824k

M R E S A SRR,

M IO AR B BT R SRR I T IR A S S AR A AR R

¢ hObject, B FZEK W0 539 % ) A4

¢ handles, BARARER P EIENZEA.,

PRSI EE T R RIS BREITRIE, # K6

guidata(hObject, handles);

FEE LR AT TR . Y R ORI [ 2

(1) FIFEPREL

FIITRER SHTE GUI WL AN AR, THA BT LZEF TR GUI
BT EE, BARFT DUL R S HE R AREZ iRoseE. nEppaE
FEVi iR GUI 2 B SE B S A AR (I R MR 2R ), IS4 nT LU 26 47 T 8 b v Ao il
e Jiip LS

=P34 A my_gui I8 GUI K, TR FRENESGEGWT.

function my_gui_OpeningFen(hObject, eventdata, handles, varargin)

£ ERREFEGT, BT ETIEB) hObject M handles #, 7 F R F 2500 (7]
ABH.

¢ eventdata, XZHEELLG EER AR MATLAB 7.0 BiH.

¢ varargin, Z 0. 10 #F 10.3.1 75, |

FrA ) a2 JE AR varargin (4384531 TR W R P RARS BHEL(RMD
l%mmmﬁmamﬁﬁﬁﬁﬁmﬁﬁﬁﬂﬁﬁwmmgmmmmmpw¢WMﬂWﬂ)
RETEARBR T 02 [ 71.8 44.9144 3 T GUI, % GUI K184 74.8, TEAFY 197,

(2) FivH Rk

WA LA RBEES ST, X SEHD BEGEATRIL B 5 —4 GUI
SRS A . |

GUIDE 740 H PP A p i RS .



+342 MATLAB 7.0 2t #F

% --- Qutputs from this function are returned to the command line.
function varargout = my_gui_OutputFen(hObject, eventdata,

handles)
0% Get default command line cutput trom handles structure

varargout{ 1} = handles.cutput;

M M SO R viwait 474, BEAMNL S RAL A GUI BYRIIE, iZRETT R
Fob BELES handles.output.
EAE GUI IR — AR E RS R 45 R, #in, oS P ESREl—AN R P SR R
e AMEEDRT R i R ERIE.
¢ AEATT AP IR viwait Ay 4, {619 M SCHEER P BGE GUI IR RTAL
T1Z B TR
¢ FHIPHRAEINA GUI ¥4, FBWIREEW T H handles.output FME, FHSCHE
uiresume #1F,
#Han, WRKA GULEEE —MEHL, SRR FEMER Yes, BAEFER
W R ER N SRR, AP, GUIIEIEIA] Yes,
handles.output = 'Yes';

pitidatathObject, handies);

WRAES] OUT = my _gui #74RIT GUI , A3 PSR Yes #E8HT,. GUI ¥i%(4]
OUT ='Yes' #1417,

i & varargout 22— M ERTTEIAN, ZEEHTLAETEEEN KBS, BiAEN
T, GUIDE M4 A#iEH handles.output, LR PHBEAEFAME R BE, 7
DL S i e B0 Bas n Har S

varargout{2} = handles.second output;

H i) LAMF A guidata fp-&AE 2 RIMI A 1% F handles.second output B4 .

(3) Wyhy

SR EER T GUEE AR, GUE U R W B ST ER AR, WS o & Ak A
PRI TEoE . W AREEN print_button (FIIE4TSCREGH IR .

function print_button Callback(hObject, eventdata, handles)

1442 4 GUI 93250 REIIE S

AT LRVEEIAEE LR N GULEHFRITRR, AP mm N R il T —
AlE RSt R R E 155 LA 4
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1. M “FFa£" $%4(Toggle Button)BINART

TEV TG A P 2 0T st T4 RUBR AL N SR RV, 31 f Value
EPEER M, [E el L H Max B Min B E] Vatue S EHRLN . BRIARBRT,
Max JEPEECN B A 30 T 3R A0 Value B 1, 1T Min B HHET 18 s
R Value BB 0.

£ GUI T M ST dn BB SRR skl “ FFo8” $R40 B R R,

function togglebutton!_Callback(hObject, eventdata, handles)
button_state = get{hObject,' Value");
if button_ state == get{hObject, Max")
% toggle button is pressed
elseil button_ state == get(thObject,'Min')
% toggle button is not pressed

end

2, ®lt=4n(Radio Buttons)B IR

FEERETEMEP 20, St B A e B, bR
PE String FEH, IR BIE A Value {135,
£ GUL Y M 3R MER 2 F B RIS G 8 Radio 3580 B A2 0%

it (get(hObject,"Value'y = get{hObject, Max"))

% then rsdio button is selected-take approriale action
else

% radio button is not selected-take approriate action

end

3. Bl “E®k4E” 14 (Check Boxes)& 5

RS RE RIS 25, SR AT, BRI AT Bk e,
MR, ANFIEIEE value 5 1, REWUR SR D, fHLBH String TR ] RL5E 3
ROEMH) CARTETF R, IRLIEE T LU 2 B R

£ GULEI M SCPR D A T B ACR et SR HE ™ BBy R

function checkbexI_Callback(hOhject, eventdata, handles)
if (get(hObject, Value') == get(hObject, Max"))

% then checkbox is checked-take approriate action
else

% checkbox is not checked-take approriate action
end

4. B “3rAAE" $EH(Edit Text)RynE R

BB -PEINIEIE 2 5, %35 B AT Y HA TR 5183 | R AR HE B 1,
AP SHERE R A TR ER R,
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R BB P ECAE AR T AT, Al DAER R o A R

function edittext]_Callback(hQObject, eventdata, handles)
user_string = get(hObject,'string");
% proceed with callback..

HeAh, BRI CE AR PRI E A SR . BT MATLAB 7.0 A SCAHER#F
FIREIH R FHRERE, URAPFERA I HERNEE, B4, FLESFREE
BRI EAE, TRB R str2double A4 sEILL EHRE, WERESAHARRE
HEBFES, BaizaSHiRE NaN.

WP AT LA SCAME A B R AR R D R G R ARES, &R PR B AT LUK S S0 A HE R 1)
TR B A AR RERRIGEIE, HREIETUERERNHIERT N NaN.,

function edittextl Callback{hObject, eventdaia, handles)
user_entry = str2double(get{hObject,'string'});
if isnan{user_entry)

errordlg('You must enter a numeric value','Bad [nput,'modal’)
end
% proceed with callback..

5. [=] “Reh%” $544(Sliders) BN i

I AERTE St s Windows #B1E RS MBI, ZEM S EENRIER
StiderSkip, %EIEMBIEN — M EFEATLENEH, B A TERREEEDNEHN
AUET SR IRHIR, FERE LT NI E, BRIMIYESIRE 1%; 82 MERAGE
R, E RS AR, BOAMLESI &N 10%,

A LA TGRSR IREN “Eah& " 00 24 i

function slider]_Callback(hObject, eventdata, handles)
slider_value = get(hObject,'Value');
% proceed with callback...

6. B “HFIE" =1 (List Boxes)HINGET

ST ETRSIR, HRISFIRERF — B AL, %IR8 HEM Max # Min
P, EZINREVER B Value i, Value B4 1 8, FRE 1 ARIE, b2 1E
N 2 AT, AR R

SRR R R F A N T RN, MATLAB 7.0 4331512 4E HI0 R 5 EAS .

¢ 77 E(arrow keys YA Value B3 5| K ma 5 sk

¢ Enter R TRBANA Value BIHR T WM 2.

7. = R 25 (Pop-Up Menus)it i

IR E T RN — SRR PR, ABIMRAREME — 8T 5%,
PHBAAAEMNEIR, EH String ATB2%54,. B Value BiR[EILHETWE
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FERTEFIRHFI T R,
£ FHMSATD, e AT RIRAE, JEEIX MARIFERE B H switch AR L

BRfE.

function popupmenul Callback(hObject, eventdata, handles)
val = get(hObject,'Value');

switch val

case |

% The user selected the first item

case 2

% The user selected the second item

% proceed with callback...

ETARRFET, BRAAREGRH AR PR R, EMgEE TRIFRE
B WA REEMBN BRI FEERNRETFEWMH String B IR FIHEH AT
AR AT S,

function popupmenul_Callback(hObject, eventdata, handles)

val = get(hObject,"Value'"),

string_list = get{hObject,'String');

selected_string = string_list{val}; % convert from cell array
% to string

% proceed with cal

8. (4R (Panels) A I iz

AR AT LA XA R — M, RO FT LR S R, AR R LK
EENREEN, PR a - MR A R B R SRR E . WREFRORTE
TR, HFERFNEREESEHRITEA.

AR B AR vipanel2 IV BIRYE, - ERUE TR ESdE, HAR LR
HEREE THHRAE.
function uipanel2 ResizeFen(hObject, eventdata, handles)
% hObject handle to vipanell (see GCBQ)
%o eventdata reserved - to be defined in a future version of MATLAB 7.¢
%% handles structure with handles and user data (see GUIDATA)
pos = get{hObject,'Position');

% proceed with callback..,
HAh, GUI PG RS “ARERHLT 21 (Axes). “BRERLE” #H{H(Static Text)y “iE

P M (Select)FE, X TEMNMNFEMGEREA P 0 UTH MATLAB HIBBIEY, ENHAE
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14.4.3 {ERRIMRLEEHHIT GUI #IEIRE

GUIDE #4t TR LB A R L i, s i 4B 54T GUI 51
AU ARSI, SRR LB FURRAE A . CORSS IR &8 GUI BB i )
Wi, EAE M SO BB AR [tk SR R R |

P 14-1 A2 ] £ i A

AR T 30l R R AT RRES R fEm N 2 [l s s, (BRI LA F 77 RAEdE—4 “iah
F7 PERRLSOARKE™ Ffh 18] f s 2

¢ NP BaRaEN, SCAHE b SR 200 4 hi

o THPESCAREP S —AME, 5% 880 B L5 %R R

¢ WA ESCARE SRR T R A, B AASE 0 0 1 2 (6. 2

PP SCACHE - AN S (A o

M JEATON FHRAE.

(1) Predeam 26 L b4 A duide, 4% Enter 8E0IA, 25 H TT— 221111 GUI Pk,
Al 14-25 s,

Els Bt Yiew Leywat Jeols Halp

0SB sRe-  aWE Oy >

[

L |

|

iy | W

i’

=l EXRERA— T EREAEDE > -
X

j Edit Text

B 14-25 #1458

(2) T3] TTER B0 i S in R ¥ i

mﬁﬁm.ﬁ%ﬁmmwmﬂwmwrﬂhiﬁmﬂMﬁTmFE“iﬁﬁ"ﬁﬁ$
AR E I IAEO R SR P A TE O 00— AN, B Pl LT TR EH 5E %
s, B, al DU G s e number errors:

handles.number errors = 0:

-ﬂlmﬁh@ﬁﬁmhfuHMHHHMDEnnm&kﬂihﬁﬁth%ﬂﬂnmu
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guidata{hObject, handles); % Save the updated structure

guidata G- SRS MIORAE, IXAF0RT LA B AP U B2 AR ES 1)

N RAE, RAKEREN SR, DA PRT ISR AL
k154 guidata(hObject, handles).

(3) Ml “IRHFE" AN ERE “SORE” SRS,

ERAFE MM R TTUREW Fard, SR ARGFBaNZE & IR BR
brha, %S T LURIE R B & 00 A0 BT SCARE P RE U T TR 47 .

set{ handles.edit],'String’,...
num2Zstr(get(handles.sliderl,'Value')));

TR EUT 3 £HSER:
¢ get i S PRBURENA K MAET{E. The get command obtains the current value of the
slider.

¢ num2str S RLEHERAFTHEE,

¢ set g AE SCAKERE A RY String J&PE T A 24T

(4) WAE “JUHBHE” BAMBNEE “Ra&” Pad.

AR PAFMINR CRBh& 7 BARERBE AP ECREDRANE, 5
BiZEHEEEOM 1 ZNAE, MRZEBE THE, XA ER—4E58, B8RP
SENT BN, G T,

val = str2double(get(handles.edit!,'String"));
% Dectermine whether val is a number between ) and 1
if isnumeric{val) & length(va)=1 & ...
val >= get(handles.stider],'Min") & ...
val <= get(handies.slider1,'Max")
set{handles.slider], Value',val);
else
%0 Increment the error count, and display it
handles.number_errors = handles.number_errors+1;
guidata(hObject,handles); % store the changes
set(handles.editl,'String',...
['You have entered an invalid entry '....
num2str(handies. number_errors),’ times.']);

end

(5) i=z1F GUI.
WHEARMZE, 2114 GUIL, A 14-26 FFas.
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EXHREMA I ERBRN &

|
|
|
|
——). =

B 14-26 1T GUI
BATZ NG, WUORA P SCARE P EIATE 0 B | Z WA FH7E U HE MG Fii,
Rk BB Eh B G2 NG E . B EMRNEBHEIFACE, BRRER X

AME W 55 % (0 B R (A
RSB A LGN, BECAES B FREE, WE 14-27 i,

lamaid - x

EXFERMA— T ERBBE j

P 14-27 et i i

145 2] @&

[HATE MATLAB 7.0 Y} )4 GUI ()5 1%.

i GUI £, E114 BRiaER T4

-2 RN R EL? ETE GUI R EIFE R AT A7 We R ok HOR ] T 2
(e s A A 5 FA I FH i .

B A GULL E ] — e S R IR GUI IS .
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6. flE-—1 GUI, LHIME y(x)=ax’ +bx+c, HEGUIBHTRHFMAa. bFlcH
B, FFHrA x BIBEEE. |

7. #5218 14.4 FREUER GUI iR — 1R, ZXARFEH TR, TTLLUEFKR
ANFE,



HA5E S FFLS

A NP B EEHEE Y, LV ERE A TRES R OMENERE, E2%
MERER, BRI A E Z MR, TEMATLAB 7.0 &4, #2iit
TVFERBHAFHIRE, Fat, TP elLl 8 2gr's 8RR B 2400 0 8.

151 & {5 #% »

ETAREREE, FHEpIARMEEED T, B TH#ETRAMSREESN, GHEDSTER
PR O AL SRR SN S S 28, s, BEEAHEEMS . MATLAB 7.0
PO T 3 AThRERRE, ENR diff REBCKEIM S . gradient BRHCKR ITLUBHEE LA jacobian
FRECK TR B 3. REIX 3 AN UhRE R EULP ) LB R TS M .

15.1.1 (€ diff EECRPENRS

£ MATLAB 7.0 17, {£R] diff lRETLUCKEREM Y. AR RS RaTF.

+

diff(x) 2 KABx MWD, FBHOEAIxD)-x1D) x(3)-x2) .
x{(n)—x(n—11.

diff (x) fr-& K3 x B35, PIEICAFERRZE M () -x(1)  x(3)-x(2) ..
x(ny—x(n-1)].

diff (x) % n 484 x . Bt M E — i R4Er) = 2.

diff (x,n) e SR XKn B2, #n> size(x, DIM), diff BEE I ETHE
PUEEEE - H, B size(x, DIM)=1 . 887 diff BBGEFE N+ 7220015
diff (x,n, DIM) @x & AR K n PRED UL, W08 n > size(x, DIM), #EC%E W
TR

B 15-1 R diff RECREEE D
B8 A E AP MAITATS, % Enter #HHIA.

=>h =001,
== x = {thipt;
== diff{sin{x."2Y¥h; %ois an approximation 10 2*cos(x."2).*x
>> diff(1:10).°2) |
ans =

3 5 7 9 11 13 15 17 19
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==X =[375
092)

K =

3 7

( 9 2
== diffiX,1,1)
ans =

-3 2 -3

== diff(X.1,2)
ans =

4 -2

9 -7
== diff( X,2,2) %1is the 2nd order difference along the dimension 2
ans =

-6
-16
== diff(X,3,2) %015 the empty matrix.
ans =
Empty matrix: 2-by-0

o

15.1.2 (£ gradient F{EKILIEE

£ MATLAB 7.0 {8 & &, 573 gradient s ECRMEEBARE ., HAERKRN .

+

+
*

L, /o] = gradient(£) T EIFIREE £ OBALRERE, fic 1™ T-.:_f  HIZE x 7 FI(T)
X

=4, fy ﬁ%?:_f, 7T YOI [ AME . AT RIRR R 1. 2% f
Y

— A REW, df = gradiem(HtnS R0 —D—4E R E.

[ fx, ] = gradient(f,h) r %A L EASD T IEBINRE S, R A —IDEE.
Lfx, frl= gradient(f,hx, hy) 4 (0 hx il hy R¥seIfE, Hb £ 0 4R,
M Ax A Ay aTELA W S ek B, 1B Ax Hl Ay A e i, A TRI4ER0 2000 £ g
FHULAC,

[, /v, 2]= gradient(f) 152 0l— ) —H8BE, b FE—AZENE, 2
BT g£ . WIE z T 75 . gradient( 1, h) S8 kA B T7 mGIRH,

z
Hrh -1 H5E.
[ fx, f, 2] = gradient( f, hx, hy, hz) @528 hae . By Rl hz Rig5€BEE.
[/, /v, 1= gradient(f,...) TA2TC f A N 4S04 B[{EFILE he.

B 15-2 {1 gradient ERBCRITEERE.
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. fEam2EWHPMAW T4, )% Enter B

>> [x,y] = meshgrid(-2::2:2, -2:.2:2);
>>z=x .Y exp(-x."2 - y."2);

== [px,py] = gradient(z,.2,.2);

>> contour(z)

>= hold on

>> quiver(px,py)
>

BT R 15-1 .
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€ 15-1  gradient pf #7307 LR i
15.1.3 jacobian iR#K % TR RIS

fE MATLAB 7.0 i& 5, {81 jacobian Hi%R R £ s $i S5, HAF AR B

¢ jacobian( f,v) @ iH A £ AHE & v § Jacobian HiFE, FTSLEEE i 17, ‘EF*..
§ BN dE()/dv()) . 24 f AEcEn, BTEMEh £ B, v el LUy EE,
AL b & SRS T diff (f.v) .

#il 15-3  {# ] jacobian ¢ ¥k 2 7t 8 ¥t 5 5.

>>Syms Xy z

>> jacobian([x*y*z: v: x+z],[x v 2])
ans =

[ y*z, x*2z, x*y]

[ 0, 1, 0]

[ 1, 0, 1]

== Symsu v

>> jacobian(u*exp(v),[u;v])

ans =
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[ exp(v) uexp(v]]

==

15.2  EREIEBER S

15.21 RN E{ERY

TERAMAM TR RS, B 7S TM 4, ArHRGER IS FRMER, i,
SR MBERTEAER. RIS FoRAE, AT AR — A 8 25 28 Sk 40 iR )
Mo, BE, LREFTHRHEEETS848, FATLR FEBEEFERY. &
MATLAB 7.0 &5 Y, M T A FREARKEFREBESNRE, FHTM, B
I ZEERE . =8H cumsum. trapz. quad F quad8 %, & TrERsHE 10918 H 73
TN,

1. ZBRZ K

EMATLAB 7.0 1559, KRR IE R cumsum FECLH, HEAKRD
W,

¢ X x, cumsum(x) w2 BP] -NEE, GRENENPEER BTN A
F A,

¢ NP x . cumsum(x) G AR — A0 x FIRQUSERE, XERRIFIED AN x
B RN

¢ IINGHHx . cumsum(x) @MW E— DI T B ITREE 1. |

& cumsum(x, DIM) av %, S8 DIM iFREMNE- -NEMST TR .

#i 15-4  cumsum PR ECR FSKBUE R R S),

B TS EOFRMAW T4, 3% Enter 8#A .

==x1=[123456789]
xl =

1 2 3 4 5 6 7 8 9
== cumsumix1)
ans =

1 3 6 10 15 21 2% 36 43
»>%2=[123;456;7809]

X2 =
I 2 3
4 5 6
7 8 9

== cumsum(x2)

ans =
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| 2 3
5 7 9
12 15 I8

== cumsum(x2,1)

ans =
| 2 3
5 7
12 15 18
== eumsum(x2,2)
ans =
1 3 6
4 9 15
7 15 24
== cumsum(x2,3)
ans =
1 2 3
4 5 0
8 9
=

B 15-5  AE 1 cumsum p& $K 96 EL sin(x)7E[0, 1071 (W] 4 (B4
W {Efr2 0 ChsA W Find, 3744 Enter BN

2= x%=0:0.1:10;

== y=sin(x);

== z=cumsum(y)*0,1;
== plot(x.y.'r-' X,z 'k*')

>

IZATEE AN 15-2 k.

Eile Edst Tiew Isswrt Tesln [feskiep Yindos Saly -
DFES kK aaNs & 08 =0
2 S
" s - - o
.-. -1'. = faniy) i' r
x| .‘t +1I+ «  F 57w ! ‘-t
"‘ ¢. -
. * .
1 _.l' vl- ‘t
*® - - «f
- # .
-. - .‘-
i -
s > . >
& . PERY.
P * i "
e . .\H’f ol
AT
o' :
___l|l_ i 4 § i ot P
0 1 ) 3 4 5 ‘ _f ‘.._._ -F.. ..---ﬁ—."""- J-,
% A= -
%t e

B 152 {8 cumsum BRECR sin(O 4

MBS 152 FTUAF s SR B0 2R S5 MR AR 18], 15 00 T B A 4 L A
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.
2. trapz KB (B2 KFD)

£ MATLAB 7.0 18 5|1, KA RBILSKER S B vapz e BSR. HAERRE AT,

¢ z=trapz(y) i & XNBBTEEELCRE vy PRI IEE. SRBEARE | K, FHE
PETELL z 7KK, MEyY ., trapz(y) @A IRE y HIFR4: FHEM v,
trapz(y) SR A--MrR &, T RERCEBENER y JNAN BRI E,
M NEFIME, mrapz(y) S AE—MEMAr TG E.

¢ z=trapz(x,y) S ERBEFERE v 3 x BFIFE. Heopx My 0902 B+ 48
KEARE, REx2—NM|mE, Ty BE—D 9005 SR length(x) ,
AR B LA T AR,

¢ z=trapz(x,y, DIMY S HE 2z = trapz(y, DIM) &5 K y )2 X% DIM HIF!
75y B x B SIS T size( y, DIM) .

% 15-6  trapz FRECKE MBI REVE R KR 2.

i EMmESEHOPEAW TS, 4% Enter BEHIA.

> X=[12345678910]
X:

I 2 3 4 5 6 7 8 9 10
=2 Z1=trapz(X)

Zl=
49.5000

>=>Y={012345,6738]
Y =

H 1 2

3 4

6 7 8
== trapz(Y,1)
ans =

6 8 10
== trapz(Y,2})
ans =

2

15

>=x=[12 3]
¥ =

1 2 3
=2 trapz(x,Y)
ans =

6 8 10

e
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M LR T ATLIE S, cumsum RECTMERKFSE, BBR—IMRR, WHiERE
KA Gw, RE—AERE, 1 trapz BEGT &SRS R, REl—DEE, TR RS
i, Pl RE, ZEETIZBAREZ 4.

3. BHi&Rk(Simpson %)

EMATLAB 7.0 8=, {£HA :ﬁﬁi&(slmpmn TR quad IRECRSEIR. H

- ERSIIT,

¢ g =quad(fun,a,b) % Simpson N BENFEKEE £ M a B b K
TREN le-6 WIARFEMME, HFmE y = fun(x) 2SR E x HRE— HE
fo

¢ g =quad(fun,a,b,tol) 4 ER T -PMEXTREFE tol REBKIAE le6. %
tol BYEEERCRMIRHR, FTEAMETHEOR R Bk, HRE T HERE L% 5K, quad
PR ZE MATLAB 5.3 K2 148 A ISRV E(E W Le-3.

¢ {q, font] = quad(...) v 4R B R BT FHRDE

¢ Atrace NA O, quad( fun,a,b,tol,trace) tr4iR8[fent a b-a QJRI1E .

B 15-7  quad A EE ] B & B (Simpson 853 K ARFR 5.

B J'{1+3m(x)+x n
SegmEl M I .

function F=fun1(x}
f=x.A2./(1+sin(x)+x."2);

end

iz M UL funlm AR SR, REEGSENHRAN TS, 34 Enter
BRI

== quad('funl',0,1)
ans =

0.230]
=

4. EHrBIER% (Newton-Cotes 3£)

£ MATLAB 7.0 S+, quad8 MECEH B3 MY Newton-Cotes Bk BRINS . HAFH
AT

* g =quad8( fun,a,b) Gy % ERITHEY B G R (Newton-Cotes 15)KARR B fim (8

STERR[ABY. EARRT RSN 1e-3 SORAMIE M. R fun 55— Ah%xﬁﬂuw
By. SR EHBERE. g=Inf,

¢ g =quadd( fun,a,b,tol) f % 1¥ H @Y BE RN ik (Newton-Cotes f’f}kﬂﬁ?%ﬁ Jun
ERT X HITAB] ERIBME M. o W & rol TR EFEATTE, Bl OL = [rel tol
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abs tol], ETITCE rel_tol AAAIRE, JLE abs tol WEFTIRE,

¢ g =gquad8( fun,a,b,tol trace) 5, Ztrace AR 0K, Wl /= 8RR
E . |

1 15-8 quad8 R ¥ ¥ FH BiE N E(Simpson #)X KRR T .

3 xﬂ
RS = _I-Txdx

e
SRS M X,

function =fun2(x)
=2 Jexp(-x);
end

EASE TN Fdrd, 35 Enter B

> gquad8('fun2',0,3)
ans =

98,4277
>> a=quadB('fun2',1,3,[Te-10,le-11])
a=

97.7094
>> ypa(a,10)
ans =
97.70940279
>> quad8('fun2’1 3, 1e-6,1)
18 1.0800400000) 1.0G000000e+000 97.70040629620

ans =

97.7094
o

15.2.2 I E=REAEER S

CAS21FAART - GR BRI G YL RG-S F LB R4,
fE MATLAB 7.0 {85, fFH dblquad MR 3H quad2dggen sRE kR S0 8 BB 41

1. dbiquad & ¥k F & X8 a9FD

% MATLAB 7.0 &5, {#H dblquad RECKERRBHIAS . HEERRNT.

+ dblquad( fun, XMIN, XMAX , YMIN,YMAX) 65 4B AR quad TEEHX
[AMIN, XMAX , YMIN, YMAX| LHE 7R fun(x, y) HI_ER. A RS
X, By, W fun(x,y) LHEB—DEBT &, |

¢ dblquad( fun, XMIN, XMAX , YMIN,YMAX tol) tn4 IR E WK rol 1055
NFTRERE 10°, B4,
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¢ dbiquad( fun, XMIN, XMAX ,YMIN,YMAX 1ol @ quadl) ty & Rl & 1 B i
quadl BN EIE quad. quad! FBUEH @ quad] 18 % B 5 4 quad 5 quadl
A A ) U B TR 1) BRS04

o dblgquad(fun, XMIN, XMAX, YMIN,YMAX  tol,@quadl, pl, p2...) & 4 %
EEH pl, p2, BABERE fun(x, y, pl, p2,..) . F tol M quad] BRZH
FEis, NHE R ECARE EEFIRL quad.

%l 15-9 fFH dblquad REFERTEXEk —ERG-.

R f =

+x*e”

-,

s1n{x)

== Q= dblquad{inline('y*sin{x*x*cos(y)')}, pi, 2*pi, D, pi)
0- .
-9.8696
>
>> Q = dblquad(inline('y*sin(x)+x *cos(y)'), pi, 2*pi, 0, pi,1e-10)
Q=
-9.86%96
>> vpa(Q,10)
ans =
-9.869604401
p5s
>> Q = dblquad(@integrnd1, pi, 2*pi, 0, pi)
Q =
-9.3696
=

HH integrnd1 PR M SCHPER R

function z = integrnd1(x, ¥)
z = y*sin(x)+x*cos(y);

end

# 15-10 {# /4 dblquad PRETEIEETEX R ~EH 4.

BREL £ = Jmax(1-{x* + ¥2),0)

>> dblquad(intine('sqrifmax(1-(x.22+y.*2),00),-1,1,-1,1)
ans —

2.0044
e

2. triplequad R E4K = TR S AYFR 9
FE MATLAB 7.0 1, {¥H triplequad & #k = T s B4y . HAF BT,
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triplequad( fun, XMIN, XMAX ,YMIN,YMAX, ZMIN,ZMAX) 1 & sk i ¥
fun(x,y,z) TEE B K 7] [XMIN, XMAX ,YMIN, YMAX , ZMIN, ZMAX ] L (38
. RE fun(x, y,z) BAEZAE x R E y /I z 3FRRE—- DM E
tripleguad ( fun, XMIN, XMAX , YMIN, YMAX ,ZMIN,ZMAX ,tol) & 4 § B
tol fEAAWHAZEE, BACERIAE e-6.
f triplequad( fun, XMIN, XMAX  YMIN , YMAX, Lt MIN , ZMAX , t0l, @ quadl)
i S EHIRERFEASEROANELL quad.
triplequad ( fun, XMIN , XMAX . YMIN ,YMAX ,tol, ZMIN , ZMAX ,,@ myquadf )
A B XHHE Y myquadf BACVERAE quad. B¥ myquadf 25F quad 5
quad! PR BCE H 15 B VR PR B R SRR |
triplequad ( fun, XMIN , XMAX ,YMIN ,YMAX ,ZMIN , ZMAX ,t0l, @ quadl, pl, p2,..) 7 %
BAESH pl, p2, - FHERGERE fun(x,y,pl,p2,.). Ftol Hguadl #
RESFEREE, WE AR IE I EIE quad.

il 15-11 A& triplequad & ¥R = TRE TS,

BREL f = y*sin(x)+ z *cos(x)

>>  Q=triplequad(inline(y*sin(x)+z*cos(x)"), 0, pi, 0, 1, -1, 1)
Q=
2.0000

=i
>> Q = triplequad(inline{'y*sin(x)}+z*cos{x)"), 0, pi, 0, 1, -1, 1,}¢-9)
Q=
2.0000
>> vpa(Q,10)
ans =
2.000600000

S

Af I, ans=2.000 B A B BIFIRERE. Mo, HEa U E R TR R .

>> Q= tripiequad(@integmd, 0, pi, 0, 1, -1, 1)
Q=

2.0000
>

HH integrnd 5 i M {0 T

function f = integrnd(x, ¥, z)
f= y*sin(x}+z*cos(x);
end
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153 2] @&

1. KeRE y =sin(x?)’ FITR5T -
2, R v = MIULIUEEE.

sirn{x) + cos( ) +sin(z}]
3. RETLEH r(r ). zp=|x2+2 i) Jacobian % PE .
Z
x’ +e _ ]

4. WHEES || x+x + 2 dx AL

5. THERS _' ]msin(x)+cns(x)dx FIE .

6. IHERBYY [ e 2dx M.

7. RS | dx (.

1 x"+4

8. WEHS [ [ “sin(y) 2L dxdy H914.

1A 4+ x

(y X+ Yy
.]y 4

9. tHER _' dxdy §9{E .

10. 1124 jjzj:“jl""yxzydxdydz ML
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W b SR B TR AR, T AT LU S BR

16.1 Fe/p SR Bihkil S

TESCRR I TARN A, AT FLREII 18— MU SR 5, b T MO B4 5 0 0l
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£ MATLAB 7.0 &S H, 1§ polyfit i #k kg —Fepghsb L& A 8. HAEH Hix
nr, |

¢+ polyfit(x, y,n) & B Z R TEHFEHIT nr £ AL E, REHU-E B
X p(x), ER p(x(@)) ~= y(i) .

¢ [p,s]= pobfit(x,y,n) S S A NEF LA RS p . TIREIHEE polyval 3k
REPRESFRE . WRBEAETREREAE y BRAMSIESRS70, H4 polyval B
¥OoT iR BRI IR 24 50%,

¢ [p,s,mu]= polyfit(x, y, n) fr-2RERLE ETR B xhar = (x — mu(l)/ mu(2)) »
IZR mu(l) = mean(x), mu(2) = std(x) . |

¢ In>=length(x)H, BRAxHEREBWMHE. REH=EHEBER.

% 16-1 {5/ polyfit e ¥R KR » —Fefh il & .

BRIMTER I3 16-1 iR EEE, EREEB/ ) —Fhls .

F161 B/ mUAthENE

X ] 2 3 4 5 ) 7 8 9 10
Y 1 3 11 12 28 32 45 70 80 104

B WERFmT.

>>x=[123456789 10];
>>y=(13 11122832 4570 80 104];

R T Hi polyfit ¥, MF LA @B F LR MERE P A ESENE SR 2 H
HXHIBT 8. MR FEE N=1 A%, RSB RRE RS ELL R AEEE.
ﬁf‘*ﬁﬂﬁ?iﬂfg

>> g=polyfit(x,y,1)
a ]
9.8000  9.2000

o]

AT EEUSHZHAE FORBAENRISRER, AP TLH MATLAB 7.0 B2 3€ M
PLAE. SREEAEGr &8 O PMIAI T &S, 3534 Enter @B, W0E 162 Bis.

>2x1=1:0.05:10;
>>y1=a(1)*x1+a(2),
=>plot(x,y,™ x1,y1,'-t")

e
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— ==

B 16-2  LRIEMIHLEG ek

M 16-2 AL H, BLA dhZ A BUR (BAR SR L, MIZEHEBOR, MREARIRE, A

B, B SRTLAMEIT NGOG, @10 PR N=2 fE A EL, Al A 2 R, 4
SAEMAE O PRAN F 4, 4% Enter #HHIA. W 163 Fror.

>> b=polyfit(x,y,2)
b =

1.1515  -1.3697 1.8000
>>
>>x2=0:0.05:10;
>> y2=b(1)*x2./2+b(2)*x2+b(3);
== plot(x,y,™',x2,y2,'-r')
>>

B 163 2 bl s TG
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W 16-3 ATLLE M, 2N %F 2 i, Bl s s EECRI AR LR,
QRAE N (EAAHEFIE? 1 F 2 B R R SRR, F ke — L
IR 3 MPE—DTAR 2 MBI B, N+1 5OE A ME—HE N ST,
FEARGIR, #1710 MR AL R ATBUESE A O NI BT, (A BB it i — A
o M

>>x%x9=-1:0.05:11;
>> e=polyfit(x,y,9)
Warning: Polynomial is badly conditioned. Remove repeated data points
or try centering and scaling as described in HELP POLYFIT.,
> In polyfit at 81
ans =
1.0e+003 *
Columns 1 through 9
-0.0000 0.0001  -0.0023 0.0289 -0.219] 1.0468  -3.1230 5.5447  -5.2321
Column 10
1.9570
e

A, TSR ECRE, MATLAB 7.0 Hah% %515 0, SR S A S
RPEARKRIFIL R T LBl il SO & TR s, P aT LS A 11 1)
6, BEAMLSE DAL Fa4, 5% Enter BHOA, 10T 164 i

== x9=1:0.05:10;

>>y9=c(1)*x9.29+¢(2)*x9."B+(3)*x9.4T+c(4)*%0.46+¢(5)*x9.5+..
¢(6)*x9.4+¢(7)*x9.43+¢(8)*x9.%2 +e(9)*xO+¢(10);

=> plot(x,y,™ ,x9,y9,'-r')

>>
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geaf, MSEELEN, BARENUEBMEEdS - TIRAEHE A, BREAEHY
SHEHAIE. EIMBET, EEUNFLHREL, BEAZAHIARLEE. Mm%
HiraHse, IHEERSEFKE, Bt “rEolE iy ” fii e BN
B

16.2 Ht £k 8 A

LR TIER, AMEIIH—SEmEE RS AEEN S, FLARTRE., fidh.
LHFEMTZ S NFEFN PR FERIGXEN R, Y, X m R R mulaE,
FAECL KB AER R, B, F AP EAR IR B SMEA RS, RS X
EMAEHITHRE. FTTERAENBXHIIHIAE.

16.2.1 Hi#gBERAiH{E

P DR AR — MR i A LR E v, BERERAETN A L, BRSNS
HBEERS . EREEEEN: X ABEHN MEET A, Y AN N N ESE,
FN RIEBA W E ST, AT DK A X191 B 63 x Bty .

N KA s B E R {EAE x SR ARA:

y(x)= ZY (H )

_,r#l

51162 381 E R AR
W Gkl M SOl

Y%i% A Tk oK #R lagrange $5lE
WiE R A K y=lagrange(X,Y,x)
%ot X ARET S, Y NEET Al x kA
function y=lagrange(X,Y x)
n=length{X);
m=length{x);
fori=l:m
=x(i);
s=0.0;
for k=1:n
p=1.0,
for j=1n
itk .
PP Z-XGIM(X(K)-XG)),

end



s=p*Y(k)+s;
end

y(i)=s;
end

YRR LA 4 lagrange.m {747, £ %E LT EFTF.

>>X=2:0.5:10;
>>Y=log(X);
>> lagrange(X,Y,5.12)
e

1.6332

==

>> lagrange(X.Y,15)
ang=

-51.9765
-

RO — T, REUE x=5.12 FHIEE AT, 1T x=15 B EFEER 5 LR
& REBA x=15 CAARERR X WRHZN. X T HEHERSS REKNE, el
HERFLHEENT.

>>x1=2:0.5:13;

>> yl=lagrange(X,Y,x1);
et 2 PIﬂt(X,Yg'b'lix I '}rl 'fr*|)
-

Fréz il B mE 16-5 Fras, o7 L, A Ro% 01 FAEAERT, 7RG s X KA
R — AL, (B RAEM R X BKAMIA AHER, BEERHEA. mME 16-5
ATLLEH, M x>12 0, Mg S R th, Z=5R 4 2/,

P 16-5 s 4648 48
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16.2.2 hermite }H1{&

S ET 4B IEAH L, hermite FEEE —MEABRIEE TR, BT NERERHM
oL, WE R R BOEANS, W HERAEN A L RREBA%E, B THRER,
THEREMAE M FRFEABSHEN.

HEARELT,

X AESER N MRET AR, Y AXRAN MREE, Y 59F S0 — S %M. #)
A N X hermite $B{H Z IR0, AT LUK B #44 1X (6] A T 2 x IR .

N & hermite JB{H ZINA A x AKNBRELAXLT.

yx) = S hIX, - 02 Y- Y)+Y]

ST | (G
. r'= N ﬂr_'
J>i J#i

$1 16-3  hermite 3 {E &)L,
. wmEMHmT.

YiZ AT tE T A% hermite #5{H
Yol Fi R Y y=ermite(X,Y,y1,%)
R X GRHEN A, Y AREEY SR EE, v ARS8, x WFKS
function y=hermite(X,Y,y1,x)
n=length{X);
m=length(x);
for i=1:m
yO=0)
for j=l:n
h=1;
a={;
fork=1:n
if k~—=j
h=h*((x()- XAV X G- XKNY2;
a=1AX()-X(k))a;
end
end
yO=yO+h*(((X()-X(N*2*a* Y ()-y L)Y ));
end
Y=yl

end

FRREFF LS4 hermitem RAF, ZE6r4% DS iTiZFmT.
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>> X=[1:0.5:10];
== Y=sin{X)+log(X)
\I' =
Columns | through 10
0.8415 1.4030 1.6024 1.5148 1.2397 0.9020 0.6295 0.5265 0.6505
0.9992
Columns 11 through 19
1.5123 2.0869 2.6029 2.9529 3.0688 2.9386 2.6093 2.1761 1.7586
>> x=[1:0.5:10];
>> Y l=cos(X)+1./X
>> y=hermite(X,Y,Y1,x)
=
Columns | through 10
0.8415 1.4030 1.6024 1.5148 1.2397 0.9020 0.6295 0.5265 0.6505
0.9992
Columns 11 through 19
1.5123 2.0869 2.6029 2.9529 3.0688 2.9386 2.6093 2.1761 1.7586
>=> plot(X,Y,'b-"x.y,'r*')

pe e

M BRI EAE v LA Y ARk, ZEm B X 03K B SR S B . 265
(B 28 0 J51 gl 2k fepnd b i 2] 16-6 F s .

Eils Ediv Yiew Lssert Teols Puaitey Hindew Halp . ; -
DSEs & 4809 & 0@ « O |
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f e
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3 L '5-._3 & 7 (] %._ L

— e - SR ¥ |

5 16-6  hermite 45 {E ih2E 1
J T RAGAE R X ARG, oI RS A i AR R .

=>x=1:0.5:11.5;

>> y=hermite(X.Y,Y 1.x);
>> YY=sin(x)+log(x);
>> plot(x.YY,'b-"x,y,'r*")
=
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P 16-7 hermite f5{5 thék 2

16.2.3 = R#FFHEE

W T I 2 AR A A P A LS S, R 0 T L S B R T S 1
Tiik. HiICRH BRIk, X8 g, =L E R RS T HB—™. £ MATLAB
7.0 ", SEIRBEAH = YR AT SR B4 spline. ppval. mkpp 1 unmkpp.

EEW#%*-E@&E&%@ﬁ-Hﬁﬁﬁﬁﬁﬁﬁﬁ%@&:&#%*%¢-ﬂ
ﬁﬁﬂﬁ%iﬁﬁﬁ»ﬂ%:ﬁﬁﬂ%&ﬁﬂ%ﬁﬁ-ﬁ&ﬁﬁﬁ%%ﬁﬂﬁ%ﬁ?%z
&%Wﬂﬁﬂuﬁ%.%ﬁ%%ﬁﬁﬁ“ﬁaﬁﬁﬁﬁﬁ¢,ﬁWTE&?Wﬁ%%%%
ﬁuﬁﬁﬁﬁﬁﬁzﬁﬁﬁﬁm_mﬂiﬁﬁﬁ,@ﬁ&%ﬁﬁﬁ%rﬁﬂﬁﬁﬁﬂﬁ%
Wﬁﬁ%Eﬁ%@ﬁaMﬂsﬁM%@ﬁﬁﬂﬁ%ﬁﬁ%ﬂﬁﬁ%%ﬁﬁﬁ%oﬁﬁ-%
‘%ﬂﬁﬁ—¢?&$ﬁﬁﬁﬁ—¢W%ﬁ—¢%ﬁuﬂ,ﬁﬁﬁ%%ﬁﬂuﬂ%ﬁﬁﬁ
ﬂﬁ@ﬁ&%ﬁﬁ%ﬂﬂﬁn%ﬁmmﬁﬁf&%%ﬁmﬁm%%%%ﬁ&.ﬁ%%m#
ﬂ%%ﬁuﬁ?%#ﬁﬂ%—¢ﬁ%;¢5ﬁﬁﬁﬁ%5m%ﬁﬁ%nﬁ%ﬁ—¢ﬂ@ﬂ
A= T R B b '

%TLE%&-AWW%%Eﬂ,ﬁﬁﬁ&#%?ﬁﬁ%ﬁﬁ%ﬁﬁ%ﬁﬁﬁﬁu%
bl S35 N AW, REIH NI A=REMR, GASTRE 4 A RMER. XhE,
ﬁﬁﬂ%ﬁﬁﬂﬂﬁﬁ#%&n%kﬂﬁnEEA;kﬁﬁﬁﬂ&ﬁﬁ%ﬁ,#HE%%W
PR JBIDRME N DHA N ARRRENRA, MBI SRR, X, ey
m¢ﬁﬁaﬁﬁsmﬁ%ﬁm%ﬁﬂ%ﬁ%ﬁﬁﬁaﬁﬁ,%ﬁﬁ%%.E&ﬁﬁﬁ%%
(] B O B HH SR AR, S0 A 6 3 spline 718 F (00 -0 3 e 2R 01y ke

(1) 15 H] spline ef# it — M bE & 4841 .

¢ YY=spline(X,Y, XX) € &8 =Wk &35 f VY YY REReAELY #6m &
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XX el X MY ZEmMESEE S, R Y 2—MNERE, Ba ity
R — 5 AT VB

¢ pp=spline(X,Y) <R [EIR§ () — KA R AB1E 2 00,

i 16-4 . =W FAEERER .

f#: B YY = spline(X,Y,XX) &4 F.

>>x=0:12;

>>y=tan(pi*x/25);

>>xi=linspace(0, 12);

>>yi=spline(x, y, xi) ;

>>plot(x, y, ' o', xi, yi), title(* Spline fit ")

B il Y = URE SR A (e i 26 tn %] 16-8 3.

Lile Bdit Miew Invert Tools Deskiop Riniew Balp

DEEas & &N & 0@ =0

& - o B i M —— g - e 1T e e

M T S R S A S e = =

-t - 15 B L J 3= 2 | o 7 e = o oy T
e e el ers ) s TR o Ay S R T Yo e e e -F

P 16-8  —IRFFAIRE ML |

G REE TR E AN EN . A, 0 5075 AR R 30 4 AR R — 4]
W, PO =R R R X, EXAER T, TURRCGEEASE
Wl pp = spline(X,Y) . BEEHGAE DML FH4, 344 Enter BRI .

>>x=-4:4;

>>y=[0.151.122.36 2.36 1.46 .49 .06 0];
>>cs = spline(x,[0 y 0]);

>>xx = linspace(-4,4,101);

>>plot(x,y,'o',xx,ppval(cs,xx),");
>>

SRR AT AR A th 2k o ) 16-9 FiT s
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M 16-9 =WFERGE L 2

LK A LW, spline BRBGR Bl MFRZ N =IKEEL 1) PP ER S B AT
AP XN BAQS T FEE 4T R0 AR E R 5 = IRFEE T L T2 5505
Be 455 PP B, A% ppval tH L =IFE4.

>>yi=ppval(pp, xi); % i $ SE Al v S i R i
>>x12=linspace(10, 12);
>>yi2=ppval(pp, xi2); %Iz ] pp ., EHREMEMXAE[10, 12]H, FRIFTZ=0ES
>>x13=10: 15
=>yi3=ppval(pp, xi3)
yi3 =
3.0777 5.2422 158945 440038 9B8.5389 [88.4689

ERY, AEHRE=RZOAMESENXESN, HH SRS SRR —
TR JE B — AN A R W BER R E — A N =020k Ik .

RS ER KPR PP B, S TESMEMARE, URXT=REELEET
MHABGEE. B, A EEMEFEER T mER, FLlXMER74 MATLAB 7.0 4 &
—F T EREIR G R . B S IRRE R RRI, A PP B MR E I B RN ER
{£ MATLAB 7.0 ¥, iid % unmkpp 5eiX —id#i. =M ik PP B, %Eetiin
FER.

>>[break, coefs, npolys, ncoefs]=unmkpp(pp)
breaks =
Columns [ through 12
0 1 2 3 4 5 6 1 8 9 10 11
Column 13
12

coefs =
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0.0007 -0.0001 - 0.1257 0
0.0007 _ 0.0020 01276  0.1263
0.0010 00042 01339 02568
0.0012 00072  0.1454 03959
00024 00109 01635  0.5498
0.0019 00181 01925  0.7265
00116  0.0237 02344  0.9391
.0.0083  0.058 03167  1.2088
0.1068 00336  0.4089  1.5757
01982 03542 0.7967  2.1251
14948 -02406 09102  3.0777
14948 42439 49136  5.2422
npﬂly.s =
12
neoefs =
4

iXH break WS, coefs BIEE, THF I TER i M=KZIMAK, npolys B EINFN
HELH ., ncoefs RENMEMARKFIFE. FE, XMEAFE—H BEESHA LR
=Ko XX THEHIFRGF I 28 HE

¢ LR ioB, M mkpp KB T PP R

>=pp=mkpp(break, coefs)

Pp=
Columns 1 through 7
10.00060 1.0G00  12.6000 { 10000 2.0000 3.0000
Columns 8 through 14
4.0000 5.0000 6.0000 7.0000 8.0000 9.0000 10.0000
Columns 15 through 21
11.0600 120000 4.0060 0.0007 0.0007 (L0010 0.0012
Columns 22 through 28
0.0024 0.0019 0.0116  -0.0083 0.1068  -0.1982 1.4943

Columns 29 through 35

14948 -0.0001 0.0020 0.0042 0.0072 0.0109 0.0181
Columns 36 through 42

0.0237 0.0586 (.0336 03542  -0.2406 42439 3.1257
Columns 43 through 49

0.1276 0.1339 (.1454 0.1635 0.1925 0.2344 0.3167
Columns 50 through 56

0.4089 0.7967 0.9102 49136 0 (.1263 0.2568
Columns 57 through 63

0.3959 0.5498 0.7265 (.9391 1.2088 15757 2.1251
Columns 64 through 65

3.0777 5.2422
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1. WA FREE.
X 0 0.5 1 1.5 2 2.5 3 3.5
Y ) 2.4 3.1 5.0 7 11 17 24
R H B b Z e PR R P R IR T HLG
2. HAMTEER.
X 0 0.5 ] 1.5 2 2.5 3 3.5
y=¢ 1.0000 1.6487 | 2.7183 | 44817 | 7.3891 12.1825 20.0855 33.1155

WA AP B R R K 2 x 4030 0.64. 1.67. 2.04 F13.35 N Y 0Eieg. 3

SRR AT o

3. fEF MATLAB 7.0 BB & %% ) interpl @_ﬁiﬂﬂﬁﬁﬁ'ﬁ'&, %R BORT DASEIN 2
EARGHE, SFREUBEEME. SN, SRBEAMERS R, AR

BTSN 16,1 IS 16.2,

4, BEWTHIERX:
X 0.1 0.2 0.3 0.4 0.5
v = sin{x) 0.0998 0.1987 0.2955 0.3894 0.4794
y =cos(x) | 09950 0.9801 09553 0.9211 0.8776

B H hermite #H{EER x FEXE[0.1,0.51 [BIFI{E, UL 0.02 A1, RIELHIHME
2, FHHHEEhERTT.
5. HHZBEAEETTEIE 164.
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AR FEAALME A, RRN A B TR TR K

17.1 HERHKNRR

AREFITARN LR ERY, REBER MEHB RS TR, —HMokiR, FEHS
SEEFIHEZR PR, AN 4 MATLAB 7.0 Vi gk fE RN dE £k M R 4R R .

17.1.1 M7 RHAREE

X —ARISERE, B LR A B A PR MR SRR T R, TR T g
PR, SR B UEEE KB, MR, SRHIR R —FA L.

1. BIE&

(1) R “\7 8“7 PRTRRT o 2R AR ER I U PR e

fE MATLAB 7.0 3& & TP SRR £k 10 FR 4 ) B 7 B B0 v R RE R, & R (i Al i ep
BN 88 7 EAMWFASERAT LA, TR B ST LB,

Bl 17-1 fEA " W BERME S R IREE A RAL

B TEMSHE I EAIT 4, 3L Enter SHHIA.

= a=mag'1¢-:[5)
a ==
17 24 1 3 15

23 5 7 14 16
4 6 13 20 22
10 12 19 21 3

11 18 25 2 9
>> b=diag{ones{5))
b

1
1
]
1
1

== gib



G078 I g R e « 375

ans —
0.0]134
0.0154
.01 54
0.0154
0.0154

(2) fHI1] Tu S0 K ELHCRAPERAE 7 A

£ MATLAB 7.015 <4200 1 lu FREORIEATHFER o 200, {ERIE R P nlelR 5 {8
MR ARRH, ERARAWT

o [Lu)l=llx) trdr 4 P a f—4 8 AP, EfEERR x B
N IT

o [Lu, pl=lu(x) SR AT MR- EZAM Y, 58— 38 Bk
p, T piid p*x=I1*%u

¢ O x REAERRIRRIFEN, v = lu(x) @5 43R0 LAPACK'S DGETRF ¥ ZGETRF ({14
B N x BRI FER, yﬁﬂﬁ%%tw D b= SR R R
Ml AXPIIMESL I, SRS p BUF A,

¢ OWFRMLILAR S UAE T X, [E u, p,q]=lu(x) dn %A AT 2MBETF—N E=m
Wew , HRI—PZ0EN p M5 HE R g « 18 p*x*qg =1 % u.

i 17-2  {FH] o S B E KRR S R

B KL FEX *y=b, X%Dbff’m.){ﬁi*;

>=X=[377;1705235]

X
3 7 7
t 7 0
2 3 5

== LU - luiX)
[.=

1.00¢0) 0 0
).3333 1.0G00 0
0.6667  -0.3571 10000

L=
3.0000  7.0000  7.0000
0 4.6667 -2.3333

0 0 -0.5000
== b= 2 3
b =
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3
> Y1=Lib
Yi=

1.0000
1.6667
2.9286
> y=U\Y1
y=
20.0000
22,5714
-5.8571

2. &fE

IETGE T EA Jacobi B4R, Gauss-Seidel /LRI SOR £48, SNIBHEEA, FE45
T LA, |

(1) Jacobi JEAL ik

ZAERNEEBRRT.

WA Ax=b, P AANWHE, bANKMIEE, B4EaR, BER AL
TN A=D-L-U . W, fx=D"*(L+U)*x+D"*p . Hiltal LI ek
'=Brxt+ f 0 B, B=D'"*(L+U)=T-D'*4, f=D"*h,

8 17-3  Jacobi BEALHM M THF.

f#: 47 M ST

Yk ELR] Jacobi AL RARENE B
%fT] /i SN 3 DB
%W AXy=b, HPRALHFAMD
YrimA IS B <0
Yot IR0 4 y=jacobi(A,b,x0)
function y=jacobi(A,b,x())
D=diag(diag{ A));
U=trin{ A, 1 );
L=tril(A,-1);
B=-D\{[.+1]);
=Db;
y=B*x0-+f:
n=1;
while norm{y-x0)>=1.0e-6&n<=1000
x0=y;
y=B*x0+f,
n=n+1;
end

fprintfi’ /7 F24A FHR y=");
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y
fprintf{™n");
fprintf(" E A LR n="y)

n

% 17-4 {5 H] Jacobi IECHLRAR LR M FTFEL .
B S ®EIRAG T &S, H4% Enter BRI

>> A=[103 1;2-10 3;1 3 10]

A=
10 3 1
2 -10 3
1 3 10
>=b=I14 -5 14]'
b=
14
-5
14
= x0=[0 00
xh=
0
0
{
>> y=jacobi(A,b,x0)
TR =
y =
1. 6000
1.0000
1.0000
B E n=
n=
| ¥
y =
1.0000
1.0G00
1.0000
e '

(2) Gauss-Seidel Ik 7%

BT BRI,

RARMN Ax =5, KN AANY HEE, b ANFRImE, [LA4EGT B8 AT
TGN A=D-L-U . I, %x:(D—L)"*U*H{D—L)-‘fb, AT UM kA QB
dr=Gext WG G=D-D)'*U., f=(D-L) '*b.

B 17-5  Gauss-Seidel U/ M L.
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%14 BUT) Gauss-Seidet S£403RIBL M 24
Wl P EA 3 B
U AXy=b, A/ WA A D
YorTHIA U B X0
Yt TS T4 y= guassseidel (Ab,x0)
function y=gaussscidel(A,b,x0)
D=diag(diag{A));
Ll=—triu{A,1);
L=-1ril(A,-1};
G=(D-LYL;
F=(D-Lib;
y=0*x0+;
n=1;
while norm{y-x0)==1.0e6&n<=1000
x0=v
y=(i¥x 041
n—n+1;
end
fprintf{’ Jy FE&l [ IR v="):
b4
tprinti("n');
fprint U IE G 2 n="y);

n

# 17-6 ¥ H Gauss-Seidel BE{CH KRNI H R4,
#F: oA E DA%, 37 Enter B4 A .

>> A=[1031;2-10 3;1 3 10]

A=
10 3 1
2 -0 3
! 3 1{)
== h=|14 -5 14]'
h=
14
-5
14
== x0=[0 0 '
x0) =
0
0
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>> gaussseidel(A,b,x0)

H PR RIRR y=
y=
1.0000
1.0000
1.0000
AR EL n=
o
10
ans =
1.0000
1.0600
1.0000
=

L& 1A M%4Rik, TTULE L Gauss-Seidel X4 Jacobi BARENWNSE B E
SR -, H, FEFERILR, RTRESHIAER] Jacobi %4 LR IE A Gauss-Seidel
IR GRS L

(3) SOR &Rk

- Jacobi #5444 Gauss-Seidel IEAL MM SR T — RS, TRX~4T —H
BRI %, FBRERKEATIEE, T SOR ik. HAERUT.

BT Ax=b, HWAARANKHAE, b A NWHHNE, O ALTR, R AT
SHEN A=D-L-U. HMATUMEERACEE S cwe Lot s wr(D—w*L)—1*b. HH,
w AR T, TR ERUE A11,2].2 M8,

#l17-7  SOR EEAGER M S

fR: RO M XHHWT.

%A EA] SOR EACHAMEER T A fiEH
YHFETRA 4 88
Wi AXy=b, I/ WAREEAD
Yo LA IR E 0 FOEL T HER w
Yefd 1A 204 y= guassseidel (A, b,w,x0)
function y=sor{ A b,w,x0)
D=diag(diag(A));
U=triu{ A, 1)
L=tril(A,-1);
Iw=(D-w*L \{{ 1 -w*D+w*U);
=(D-w¥L)b*w;
y=lw*x(Hf;
n=1,
while norm(y-x0)=>1.0e-68n<=1000
X0=y;
y=lw*x0+f;
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n=n+1;

end

fprintf{" FEH A v=);
Y

fprintf{"n');

fprintf(*i&A K IR n="¥);

)]

Fl 17-8 {FH SOR iEAE K& PES A,
R TS E LY EALNT A4, FH4% Enter 7434 .

>> A=[103 1;2 -103;1 3 10]

A =
14 3 1
2 -10 3
1 3 10
=>b=[14 -5 14]
b=
14
-3
14
>>x0=[0 0 0]
x0=
0
0
0
=2 gor{A,b,1.2,x0)
F TR IR y=
y=
1.4762
-0.2381
1.4762
IR n=
n=
22
ans =
1.4762
-0.2381
1.4762
=> sor{A,b,1.1,x0)
HRANE y=
y =
1.4762
-0.2381

1.4762
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IEARIREL n=
n=
14
ans =
1.4762
-(0.2381
1.4762
> sor{A,b,1.01,x0)
TREAEIE y=
y =
1.4762
-0.2381
1.4762
EAE =
n=
9
ans =
1.4762
-0.2381

1.4762
>

MREFRIEITERTLLE L, KEAR wH, SSWSECER &£ R AR,

17.1.2 AE&K A REAHRE

# T AEGtE AR AR, T BURHERE. D ouRBAmERRR. T8
AR—PrF LB, o LAEHIRER . MATLAB 7.0 55128 T fsolve FREK R #E
ARERHE TR, Tkt T LLE RN 4.

£ MATLAB 7.0 & &+, f§H fsolve PREUKRAE LM AIRA f(x)=0. HF f fix
AL R BB . HAFE kT,

¢ x = fsolve( fun,x0) f5-% LA xO R WILGH PR KB TIE fun, fun ESHANE x 3¢

R —EEGER), #1F = fin(x) .
¢ x = fsolve( fun, x0,options) 64 L options ik ESHMMNTE, 4 Pﬂﬁﬁzj
JIA[ LA E optimset FIH Eh L1540,

- ¢ x = fsolve( fun,x0,options, pl, p2,..) S KRB EHSE pl . p2 R p3%H
RN e 8 fun(x, pl, p2, p3,...) . TR options HERUMER, ZhH0E [F—
AR

+ [x, feval]l = fsolve( fun,x0,..) G4 R EBIZFW TR x LH{HE.

¢ [x, feval,exitflag] = fsolve( fun,x0,...) 4 R ol — MK folve (1345 H 15 5L

- F1 i exitflag .
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Hexitflag > 08,  fsolve REERSE x -
Nexitflag = O W, BB 7R 00 KA EL.
Yexitflag < 0},  fsolve WIBETE x L AWAR.
¢ [x, feval exitflag, output, jacobl= fsolve( fun,x0,..) -5 RIAEH fun {0 x 4
[¥] Jacobian ##.
1179 FT feolve BAAURAEILENE A4
#E: wmoiiEd U FUN JFRELIN M SO B, R R 3 420 feixianxingm.

function =feixianxing{x)
a=x( 1);

b=x(2},

¢—X{3);
fl{1)=a"2+b+sin{c);
fi2)=a*b+c;
f{3)=cos(a)+b"2+2*c;

end

SEAE-SE AL M2, I Enter 8280 .

> x0=f1 1 1|
x0=
! i 1
== F=fsolve( feixianxing’,x0}
f=

0.5270 0.2309 04113

==

17.2 W2 HBRARR

CIAERPERT M TR SR, R R BRI R 7Rk s, MEEA Y
AR MO AE. Bit, RRERASFTHRMBES TR EEN, N2, A
il (R R H A ICAE DR S ARAT AR, Ik, ARIRE R T EHLE A0 - e
RELEH, MATLAB 7.0 @ S84 7 RAFLXRG Pl i) B AR I BE, A S0 LT 1640
122p

17.2.1 B9 FEARERR
£ MATLAB 7.0 i &4, RUET ML THRRBEE M S R R h %, T3

45 0de23. oded5. odeil3. ode 15s. ode 23s. ode 23t 1 ode 23tb. TOHEE A B
uﬁgﬁq
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HeT 4 S5 IR SR E N .

ode sofvers: ode 23. ode 45. ode 113. ode 15s. ode 23S. ode 23t F! ode 23tb.

B FRE: odeset. odeget.

Hith ek #7: odeplot. odephas2. odephas3 Hi odeprint.

i RIS deval.

ode 7~#: rigidode. ballode FII orbitode.

MATLAB 7.0 {2 5iX 24 ode s B E T FH Runge-Kutta BRS04 38, (5L,
A ANFEBT EH) Runge-Kutta 2ok ARH 18 HF20E, £ 4 R E HreE RNE e
Mg R . R 17-1 HEST LI E4 ode IBIIHEN4.

F17-1 ode HHPEEN B

i ¥ A B8 E X B B A BB aE N
ade23 Al 2-3 Bk ode ode23s IR ILBERITE ode
ode45s Hill 4-5 BiikAE ode ode23t RIS NITE ode
odel 5s B LARAE ode ode23th BT 7L RERME: ode
odel13 BB B TER ode |

738, odeset BREH T BIE R K Solver #E53%, 1 odeget 5% FEHY Solver H &
{E - odeplot e 3 H] THYH ode KRSy &l odephas2 PR T8 ode 89 MG,
odephas3 PEAH THit ode =4V odeprint 2044 5 M4 45 5L

TR & 17-1 I ode BREC4 5P LIS 4T,

1. Hil 2-3 B %R ode

ﬁMﬁﬂMﬂﬂm§¢,%ﬁmﬁﬁﬁﬁ%ﬁl&%Rmy«ﬂﬁ%ﬁﬁﬁﬁ%ﬁﬁu
WAFH AR F.

¢ |, y1=ode23(odefun,tspan, y0) t5 42 ~ A Fl &, Ko F & SO A R
%%ﬂﬁ=ﬂaw,mmmqmmmﬂﬁ%%wﬁﬁﬁ%HﬁmE&m@
final . ZHMispan = [10,81,.. tfinal |, & T LLEL— e 3 80 1Y) o

¢+ [, ¥]1= ode23(odefun,tspan, y0,0ptions) 414 V& 5 options AWM 2 H,
RelTol (HEA IR ) AIAbsTol (AXHE ), PEMMATT LS I odeset HIEENE B, .

¢ (1, y]=ode23(odefun, tspan, y0,0ptions, pl, p2,..) ér1, B pl i p2 2q]
Lg% A odefun, R Y odefun(t, y, pl; p2,..) -

¢ |1, y.1te, ye,ie] = ode23(odefun, tspan, y0, options...) tw A F ¥, HigE
qmmﬁ¢m$ﬁﬁﬁ%mhﬁﬁﬁ%TE%~ﬂm§,ﬁﬁaﬁﬁﬁ.wmm:
HNERL L BRI, fe fURIBHIRE.,

# 17-10 1§ ode23 PRECKBHEMA AR Yy = v 1y  14% 541

. WO BRE odeliyi fF,
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function f=odeliyi(x,y)
=y +x"2+4*x+1;
end

RO AE G A0 TP A TR d74,  F74% Enter BHiIA.

>> [x,y]=ode23('odeliyi',[1,4],1);
>> x'
ans =
Columns 1 through 10
1.0000 1.0160 1.0960 1.3960 1.6960 1.9960 22960 2.5960 2.8960 3.1960
Columns 11 through 13
3.4960 3.7960 4.0000

>>y
ans =

Columns 1 through 10

1.0000 1.0801 14848 30674 47691 6.6056 85886 10.7269 13.0269 154932

Columns 11 through 13
18.1295  20.9384 229483

pe o= ]

2. B 4-5 Mri% iR ode

£ MATLAB 7.0 & &P, A% ode45 {538 4-5 I Runge-Kutta 2 RAFH L5 77HE
HAEHAEY ode23 BB kA ME, EIAHRAR.
B 17-11 {5 odedS BHERARH A JTFL
fif: feap S PN Fan4, -5 Enter B .
% AP KB y' = vdpl(Ly)s
>>[t,y|=oded5(@vdpl,[0 20],[2 O]);

== plot(ty(z, 1))
>>

el B B R 17-1 s

= e T —1—-'-":1,-.55----—;-_--:.-'-'-_;-.. e T
D e, Lot ot oy PR S ) S g e ey =
R e el L LT - i

=
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_____




FH178E BEAENMDHE « 385+

H b LA BBAE R 5 1 ode 23 5 ode 45 KEHHR], A HEFARIMR, AT LHFE
F MATLAB 7.0 HIF BV B THE. THAA - EEIREBERA, APTUREFRE

EREfER, WFE 172 Hiw.
F 17-2 FREFKEREE Solver B A

K788 Solver ODE 28! - L
ode45 JERIE —#FRik: 4. 5FY Runge-Kutta 7 | Ko SHRERAL
| . RN EAARY
It —-3bE % 27 3 B Runge-K
ode23 JERIE ‘ 3 unge-Kutta A TR R 18 T
#; B EEREEEAX)
odel13 AERIE HibiE: Adams i BIEEEY |
' HE I (ELE odeds 5
aT# 103 ~10"
ode23t a5 J5E I KRR G RIMEAT B
5 Gears RINFEMT: | # odeds R, TER
odel5s Gk
gk fir
il 2 B Rosebrock Bk AL SRR, T8 mNE L
ode23s Rt o _
¥y odelss H
ode23th Zlikis BIEHEIE: (R5E SRELRR, SR
odelss ¥

17.2.2 w9 HEAEKE

f£ MATLAB 7.0 &SP, {#H pdepe RECRKMERM 2 12, R, {£A] pdeval
FREUHR KR pdepe 75 B MR I 1A (B# XX A BEH T2 ), FEEX & 08518 B rik-r Ll
B,

¢ sol = pdepe(m, pdefun,icfun, bcfun, xmesh, tspan) & 4 K —ERIWE—

WERKPGAFENE, ZEES -~FRAEE  fl— MR t.

¢ pdeval 3KAE pdepe 75 3| #% FHE (ZA X MEGH AT 210

T FRERTREREE -5 BT LA L MATLAB 7.0 RNIESBh &% .

#17-12  {EH] pdepe £& Hk AR Wiy .

f#: 7£ MATLAB 7.0 1y &% DA G F s, 3% Enter BH1A.

> x = linspace(0,1,20);

>>t=[0051152];

> sol = pdepe(0,@pdex1pde,@pdex!ic,@pdex 1 be,x,t);
>=ul =s0l(;,:,1); '

== surf{x,t,ul);

e

ZART B IR 0E 172 Bis.



.« 3186 ¢ MATLAB 7.0 E:fiti #UF

file Edit Yies Iesert Ineln Deshtsp Rindew Naly
D& L AANIVE0E =0

—— LT

B 172 o TR

173 2] @

L. SKE TS Zeft 7 Fed .

0.4x+0.3124y + 2.6598z + 6.9785w = 0.24
(1) |3.142x+ 8.22y + 6.16z + 0.254w = 3.251
0.1785x +5.358y +9.7932z + 3.846w = 0.21
2.643x +8.321y + 0.283z + 6.735w = —2.354

(0.9501x +0.8913y + 0.8214z + 0.9218w = 0.24

2) |0-2311x+0.7621y + 0.4447z+ 0.7382w = 0.5428
0.6068x + 0.4565y + 0.6154z + 0.1763w = 0.5376

10.4860x +0.0185y +0.7919z + 0.4057w = -0.5714

2. KR FHHELIE AR, BRIREA 0.01 Z N

(1) x*—x-1=0

(2) 2x' +x* +3x-1=0

3) {x—ﬂ.?sin{r}—ﬂ.?cns{y}=0
y—0.7cos(x)+0.2sin(y)=0

3. KR FHIR T HFE.

(1) y ==2y+3x" +1

(2) y =—yp+4x
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