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long g 2.71828182845905 EC vl 511 N & IR E LS e 2 e e T N L
long e ¥\

rational 1457/536 5 3G R PR R

hex 4005bf0a8b14576a NI R

+ + IE. PERES A+ — ZEERR

bank 2.72 MBI NG HTRRo. M &

compact AN AT R TE R R 8 R WA AT I ik =X

loose B 1T o TR RE B2 B AT Mg 0

T LU e, R in 2 AN e TG AR o U0, i AR s X

WIFREH, MATLAB i $0{E 3444 TEEE V7 s bt T e KA A7 i, Bon ikl
FEFFARR B LR AR RS, s WS S F MR, INEX AUE IR L2,

5. AR A& XA E T ik

X ITEA WM. — 23T MATLAB % 1+ File 3 5.(f) Preferences 74,
P O TEAE T 1.3 Pros) s —aPUT format @74, BIUEA long X, fE@m4
ﬁD¢ﬁAhmMM@%@Wﬂo%ﬁﬁ&ﬁjﬁimﬁmm,ﬁﬁ%ﬁé%ﬁ@ﬁﬁ?
WIS EAT A% UBE

AMEUE Wk T e FATBCE, BCA SO AR Wos XU R B m]
i 84Tk . H7 B JE AT File | Preferences fiv%, S AP 1.3 X iGHE. F)H
P2V HE 2 (R 6 b, AP I 6 VR (R0 2 A5 AH Y. (R e 0, S R0 B e 5
IR R/ B EE AT BOE

H
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% 13 MATLAB #&o *9-

) Preferences

= General

- MAT-Files

i Confirmation Dialogs

“~Gource Control Text display
#-Fonts Fumeric form

Calars
= Command Window
- Keyboard & Indenting
Command History )
Editor/Debugger Display

Command Window Preferences

P

Help [J#rep lines

Wieh

Current Directory [JLimit

Array Editar

GUIDE Hunber of lines ong e

& Figure Copy Template
Report Generator
Instrument Cantrol Aecessibility
(- virual Reality [ arro
Simulink

w keys navigate instead of recalling history

1.3 Preferences i% & 3iFHE
6. G4H 1B

AW P PAT VL @I, B, AR, R R R
KA o R & sl A ATk —23IT MATLAB % 1) Edit|Clear
Command Window it s —SEAEFZRTT R FLEAIA cle 1. PR AARRETH BR i< & 1
TR RN, WABUZ A A& I s AT C . IFASRET R AR (R A g s iy 4 7 1
INET N R

1.5.2 H¥E A4 (Command History)& M

Jisk i 8 HE MATLAB JISRAEHOE 6y 4 6 1L it 0. e s SEping
TR B R H R T T PG A Lm0, ALk
A1 I A G B
St S 4 A AT S AL, T
MATLAB £ R/ B R, W 14 PR, NG [ i EB&X
DRI KT, HP AR IE R G I i ), | T T Tee Jesiton Mindon felz 2
XA T IS, TABE R F, | e s
FEASTRE SR TAE A &, g | 0 -
AR L BEAT . FRAEITF R ST AL
R —REE SRR RS
749 2 F3L 0 O P LS A B 14 SHOELHIED
NN LR LR

g S A B T B2 FARIRAE SR 1-4 o R EAE T E— R p SRR “1Eh” #4E,
5 Windows & H U 5 iEAHTA],  [RAE AT LSS & Crrl BEAT Shift 848
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K14 HEGTEAMNEENA

o B BIET*E

W AT AT IR R, AT Edit S Copy M4, [PIEI AT % L, HATH:

4y /QE /—~g_n
AT B AT ) W TSI

W AT AT ), A, U RGESCR, ATIZSK P Evaluate
PAT AT AT IR Selection fir 4>, WL T AR AL & B 1 HIEAT, JF4T AN ER . B XL
Ak F AT sty

Wrp AT AT, A, SRHPREESE R, AT Create M-File
i, BB FTIT M SCPEgidE A i 1, Rk iE A p A A M SCHT

FH D3 50 i 4 T 11 5 B P B 1 ) ) SR A

(1) HEARIE P s —A4Ts

(2) PHi% Shift BRI ARG R T G —A17, T RIELLZATRIHOE T

(3) W4T Edit | Copy & Hidr 4, BUARIE DS ok AR A B, AT PRBESE FL1E Copy
s

(4) MBI A1, E%E L IRGESE b 1) Paste iy 4, JITiz A 73 Rt 52 11 20 iy & T
o HEEwE 1.5 fios.

LEATHA S M S

=) Command History

Evaluate Selection
Create M-File

| Create Shortent

""" | Frofile Cods

Dlelete Selection

......................................... Clear Entire History

15 mEGSEOERSEHIRE

FH 77 50 iy 2 B 1 58 O TR A I Is AT HR A

(1) HRbRiE e 28 —175

(2) % Cul S 454 Wbr RUE TR MAT, TRAELLZATHIHE

(3) fEIEH A X A T S ., % H] Evaluate Selection 4>, vH&E45 R mt & H L
TEa A L,

2. HIR A L AAE T e

TE R D7 S A 1 AR 7R 2 AT Edit SE PR Clear Command History fir4> . 24
PAT Bk A5, Py A w AT R A S AR T, LRI A 2 TR AN e A B AN
FIH, XS aEE 5.

e 10
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1.5.3 Z#[H %X (Current Directory)& [

MATLAB f5% Windows B4 PG PERAAE . SCHFICRISCAFRIEAR, Bevh T 24T H
SR o MIRIZE ATZ, A BAE H TS MATLAB SCAERIEE MATLAB SCPF, Bt
S MR Ay 44 SO EE IR AT I AT IT . g4 As AT MR SCP
LUK BN MAT $i SCPF4% . 9%, RO DREE 2 BEE 1T H %o

AT H R W 1.6 Frose NI EA AT H R AOBES S e S ot 2 i H sk 1
WE, AR R S IEAT .

=) Current Directory — E:... E@EI

File Edit W¥iew Debug Decktop WHindew »
éﬁuﬁi&%l?——.gam Fiiecn B C] S B
A1 Files |File Tope |Size | Last]
EE M-file 1 KB 20052A
Eeicat.m M-file 1 KB 2005
: h-file 1 KB 2005
[ dizp.m M-file 1 KB 2005
P T IIES — @ display.m hl-file 1 KB 20052
[ exist.m M-file 1 KB 2005
[ feval. m Mi-file 1 KB 2005
[ forrnula.m h-file 1 KB 2005-:
[ horzcat.m M-file 1 KB 200554
< >

16 SHBEREMEREN

MATLAB 12457 H 3 B2 RGEIA M STEST I 2eqk. SRR A7 ST S5 M I 1) SC
. HA IR EARE 2 MATLAB 5, RGEGAPAETHZ ...\MATLAB\work. W&
I H SRR R BRI ST I 8 B 7 A B FH (R SR, B N FH P 46 FH R A7 TS A
FEHE 1 SCAEJE, TREIE SR P B O R Rr e 4 1 .

FLARI v B 5 Pl

(1) 24T HFEEXKE. & 1.1 Fi7s MATLAB 540 T HA AL LUK 1.6
JIT7R A3 RS )2 1 H S A H SRR X, AT AYE B X IR N R A R SOARRE B
U R VLB (0 SOE I 4 kB PR g R DA SR 4, sl L] B,
T ST T AE IR SR P B AR 1 T H SRRSO RIET o SR A S T H
KW E R I, 4T MATLAB % 111 Desktop | Current Directory ¢ H.fiy 2 B 7] .

(2) a4 iE. 1410\ DOS & FH 1 H Xy 2 T LLUE X —1T55, BAIME LR
XE 1-5 Proxe

®1-5 LNERAMKELERNGS

BxR&$ a2 X )
cd SR 4T H cd
od AR A BOE S H SR “ kA cd f\matfiles
cod .. e e T e §E S cd

e 11
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208 0T H sk, AR TR i H s i SO 52 it 707 (8, DR 9 S S8
P2 PPl F M SCIEAA IR, AT X8 SO I 2 AN 500 30 HH R 15 P O T A 2 03 4
EE A iR
1.5.4 TI{E=|8)(Workspace)&H

AR L FEEEH &N T4 MATLAB H A BIM AR S T %2, Gudl. $EHCRI
TRAEo MR TP LS B B A FR . Rt 758, R R MRE L AT SN 55
ZIE B TAEZ MY EEA U2 v LN A7
B S MR 2 17 P W PN TTI I (SRl TR P <2 -E33/ I - ¥orkspace

WAL, TR S T 17 R DB B
80 T % Iy R, st e |8 EBRASTE TITE

MATLAB 2 E(SHEE0 /IR MATLAB F5 /5 [N a1 ot 4

SAFER, EAELUS R IX SRR, wrERd e 2x4 ot doutie 18

HFEOR SO (MAT SO SL A LA b FR

U PR AT TR (V)26 T A2 115 1o 2 et

SERORSIIL: (QFERTA B D HATHIE A4, R B 17 SEMTIE=EEN

AT LA .
1. A AR i) g5 At K AR A iR
FE AR5 8] i 1 45 PRSI SR DR A AR B M R AR B R4 T IR AIE R 1-6 T
*1-6 TIE=EPREFFMMRET S HIRIES

I B BRIERE
A TAER AR RS | Ay, 7R I IRESE R 1 34T Save Workspace As... a4, A48 257 TAE
i MAT 3CAF: 2% T T 4 A e R AT R AN P R Bl SO
B> LAER AR R AORAr | b TR A, 7R IR b AT Save Selection As...dr4, W]
i MAT AT IR AR ORA Dy s A
e — A A A AR A B S A, 1B M Delete dr%, AT
MR85 TAE2S )25 8 | MATLAB % I111) EditDelete 32 ¥ifiy4; 7£# ¥ Confirm Delete S5 HEH #
o “HiE” L.
Fiir, #HPRESER, AT Clear Workspace 74>, EMAT MATLAB % 11 (1)

Edit|Clear Workspace 3 ¥4

T 4 P AR 2 ) A

2. A S BRI IR A AR

MATLAB {43t T4l ey @R AL BT A m b A2 5, AR 3 Avdn 4, Hoflhar <
BT 1.8 A5 it .
(1) save fiy4, HLINBERAC TARAS 8] 15850 B 42 il A AR A7 A LA mat D97 & 44 (1 3CAF
R R G
save fF# WA 1 AREAY 2 BRAY 3 S

¢ 12
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R A 225 18] 18 4 P8 s 7028 S R A DAy Bl S Ao

>>save dataf ¥ LR M T2 B IR AT dataf .mat U
>>save var _ab A B o TAES A AR & AL B fRAFFE var_ab.mat SCFH
>>save var_ab C-append ¥ LA A S ¢ NS var_ab.mat A

(2) load %, H.INREZIEAMEF ). mat LN TAEASE], 5 save fir 4% ‘&1
N ER WY

load X4 A E44 1 A4 2 A4 3

P AMFH mat SCEE A0 B 4 A8 = TN A 25 ]

>>load dataf $¥ dataf .mat AP A EAR R I AR A
>>load var ab A B ¥ var_ab.mat UM AR E A B A TAER A

(3) clear fir%, HINAERIL TAEZE RS> ol A i AR MR, (HE AR 2 .
" IR A 5

clear RHA 1 AZHA 2 A 3

AR A 2 T e 4 i A

>>clear M I A 2 ) Hp ) A AR
>>clear A B s TAES P AR AL B

Y5 R 7 AR TAE 2 AR AN, FH clear iy IR T4 2% [A) A8 5t ISP AS S 380 R Aff DA
XA, FLIIER 5 A AN AT, DS A A A EE AR 2

155 #Eh(Help)&E O

K 1.8 fTznse MATLAB W B E o %8 0 A A WER4Y, A2k 35 B 3 2% (Help
Navigator), A2 35 B b4 o

CEX
File Edit ¥iew Go Favorites [Desktop Window Help N

Xl & & dh

Contents |Index Search | Dlemos Title:

MATLABE® v|
-~ @ Begin Here ~ _
@ Release Motes ®
@ Installation MATI_AB
= & (IS I

¢ Excel Link

8-€3 MATLAB Builder for COI Functions:  Handle

; By Cateqo i

& & MATLAB Builder for Exc jeden Graphics
& MATLAB Compiler Alphabetical |

& € MATLAB Distributed Co Order %:Ie_gtnies
-6 MATLAB Report Genera Troneries
€% MATLAR Weh Server

@ Bininfarmatics Toalbox Documentation Set

@ Comrmunications Toolbo o 2
e bt s Cbmcbnd

< > ¢ N

E 1.8 #H{EIEQ

e 13
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S D RE S ) ) SR SRR O B T B, LI i) 5 KL, 0k
Contents. Index. Search 1 Demos %%, FLIJREUI -

(1) Contents KBTI i) J1] ' 2 (45 A B K ) 3, Bl Ze 3 i H s 500, e 1
A IR W B A rh R s A Y ) HTML 35 B SCAS

(2) Index LT K j& MATLAB f IR IER SR, HUAEHK AL REREHIARES,

(3) Search M Tl & 1 1 BT R A Fo A 30 h B 22 DLRE I B 4 H

(4) Demos 1K H2K121T MATLAB $241£f] Demo.

1.6 MATLAB BY& ot

) MATLAB J&— 2 U ReEE B AE, AR I D) BE 75 A3 P AN [R) 0 SO R A o 2 3R 30,
JITEL MATLAB ST 2R a0 BRI M SO Sl e e S, Britz
Ah, A MEX SCIEL BRSO RO BLSCAF4% . RT3 590 LA ] .

(1) M3, Lhm A¥ LA, FrUFRRH M 0. M SO i — R 51 MATLAB A4
B SCA, AR A SO RN R BRI, i A SO T Hofh s 208 5 b i AR P
PBREL, T BRSO AL T 7R 7 B pR 2

MATLAB £k % T HA6 T (PR B0 SCHESEA FE MR B A S A2 Hi ASCIT i3
NSO, BT AT AT SO A R AR A G e DA SCASA 3AE T8

(2) B, Lhmat A9 RS, LA MAT S0, £ETHE TAEZS R & N 248
KE) MAT SCPF. B8R, B SCHRAE T MATLAB A2 8] B 1 AR & 5

(3) B, Llfig A R4 . T8 MATLAB 2 Ear2 74, 24/l [ File
SEEAHE] New an 2 807,

(4) MEX 3CfF, Plmex 8i.dll A4 @4, FrbAFR MEX 3. MEX SEFR/2 H MATLAB
Executable 45 5 1M j& /), Ml WL, MEX SCf4& MATLAB ()] 47304

(5) BRIV BSCE, BRSO CAomdl I 44, B Simulink {5 BT LA 7E 2 7 45 Fl
D5 FALI I =2 o SO Lhs AP 4.

1.7 MATLAB B8 % %12

MATLAB 1 A H ) pR ORI T ELAG S 2 A SRR A AN [R] SCPE e v iy o P s 57 (R 5
PSS i R O T P A TR 8 I S e o 2 5 2 X 4 R sl s
I,k 3T L oy 5 el ST A T A JBOT) SCAF e S Rk 1 S ) L, AR IR S A Rl e T AR T
1.7.1 EEREENFFIERIRF

AR LS A 45 A TBCREAN B B R BRI S I SO B TR . 28R, IXANSUA e A R
ELFE BT AN — R AL ()7 SO R4 o N, IRAT — S 1x04_01.m f#J%7E D 4t “MATLAB
SCPE” SCHEIE TR “M 37 FICHEIE TR “38 4 37 oot a4, R e
J&: D:\MATLAB UM SCHRES 4 550 B ZERAIXAS M ST, wl 7 i A & 1 B0RE e ok
HEIEN: DAMATLAB UM SCHE 4 #\x04 01.me £ESZHIIN, XRl-P 5 Bk i K i

e 14«
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IRATTAE, MATLAB 4w fliX — i, 51N T8RS

T AR PR AL 2R — L6 ] BEZE Y FH 30 1) ek BB SO A7 RO AR B Bl SN R 4
T TG A AEBRAT T FH 3K L6 o BN SO I N R R R A

AR, AR 7RSS, MATLAB AL L5 5k H e A IE R ikt
2. £ MATLAB ™Y, — /N5 AR FE P8 Ay BL ok 4 8 101 (1035 B TR on] REAT 2 Pl i
B, VR AR, BRRE R RS . M R MEX OSSR, BIEOR LR AT
Ly X B AR 1) 0]

WRAE PR “>>7 TN xt, SFETFEA A —AFF 5 xt, 4, MATLAB
PR B L AR 48 = A

(1) 7 MATLAB AP TR AU R, xt 75 R TAEZS M 10 1048 S sl ik
WS, UK LY A S R R R AR, AR N R I R

Q) e, KA xt £ 0 MATLAB (NS REL &€, WA xt XA W
%BI?@&;

() E—fmw)n, ey Hah MR ETH LN “xtm” 5L “xtmex” FSCAEAE
e, #HHEE, WE xt /R SO

(4) E—mw)h, 4k MATLAB #REEEPTA Ha TR EBm A 4N “xtm”
BE “xtmex” WISCHFAEAE, #H T, WK xt AE 4 SO A

(5) Bk 40455, iR xt E—fF5 AL, W MATLAB K& HHE1R(E S .

IR IR, IX R 2R LLAE O 5 2 AT IR R R AR 1

1.7.2 BEHERRENGE

MATLAB BB R BE LA P — M S RHEHE, 5 — R4 . Ik
(W E ey I
1. B R F st iE1EK B I & 3542

7E MATLAB F %L1HI 1 File 32314 Set Path 72, HUTIX — A4 4T FF ik B R %12
FIGHEHE, il 1.9 AR

<) Set Path (=113

All changes take effect immediately.

Add Folder
Add with Subfolders.

MATLAB search path:

(Z1 EvmatiabBpspitoolbosm atlabigeneral
(3 E\matiabBpspitoolboximatiablops
Move to Bottam (C1 EvmatiabBpspTitoolbosm atlablang

(1 EimatiabBpsptitoolbodmatiablelmat
(C1 EvmatiabBpspTitoolbosm atlablelfun

CaEwT pTtoolboamatiabispeciun

[ Sawve H Close H Revert H Default ] [ Help ]

v

B 1.9 &EHREREITEE

e 15
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WGHEZE AT T 24N, Horpde L w8143 3 2 . Add Folder... fil Add with
Subfolders..., AT —ANEHLER S B H — A4 R 0 SCAF XS UEAE, Wik 1.10 Fros.
FIH PSR SR HERT LK TE H 5% &5 0 R IR B ek Fa 2 M3 RER R SOk .

Add to Path with Subdirectories

B e FHIEHE (F) ~
[0 BACKUP
2 [C5) MATLABIL {4
05 AT i
) oL
= oD

o mE
5 028
5 038
05 4z

o 5= 3

< »

Irppde. WOLRE

[ #rxexEe | [ ®mE || ®mE |

110 BSEHFRITIEHE

Add Folder... I Add with Subfolders. .. /™28 FI AN R AL AE T 5 25 BB KA ST Il
AR, HOR RS B Eh IR R e

M 1.9 1K 1.10 ] F H K12 “F\MATLAB SCHEWM SCHE” R IRTE 1 S04
W T R AR AT R

K 1.9 Fros X i HE R 1A P AN 40 Save Fil Close R4 H BB A5 & . Save #44 & H ok
PRAFXS T3 2R B AR IS 2, 3l SE AT Save 4 )5, FFHUUT Close. Close $44H 2 H
KPS THAE T, A2 S AR o 19 2% 42 ) A IRFT I MATLAB ], ot
MATLAB /KA ZR, A BEBH T Close #&8H, FHAESH 1% 1 HE 4 A5 e 12 Ep T

2. RarAik B k342

MATLAB fefiffs 5 — g 10w B n M R AW a AW — N2 path; 5—4M 2
addpath, LAV “F:\ MATLAB SCARM SCPE” 18 R # R B2 ], 051 LA
Yt

H path #1 addpath iy 23 B K K11, path2re rmpath

>>path (path, 'F:\ MATLAB SCEF\M CHE7) ;

>>addpath F:\ MATLAB Jff\M ff -begin Sbegin RN HARIAE B AR 1 T
>>addpath F:\ MATLAB 3 ff\M Xf} -end send RN KFERATRAE B AR I B

1.8 MATLAB & O#REHS

EARTEFR AR 2 AR, £16 MATLAB & & AN BT 2 ik E,
IS XA L Af gk, A iy L8R, X2 MATLAB SR IFAT (R e Js

e 16


Administrator
附注
path 显示MATLAB 搜索路径。
path2rc 增加当前目录到MATLAB 搜索路径。
rmpath 移动MATLAB 搜索路径中的目录。
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%, BITETIENANF PN FE K U P Ao dr A% H 5 RGER FHAC B AT g 7 X
PAT A AW, FHEE SRS & 0, (S P RS — AT, T % &)
VERIRERE Py, HRER &4 LW s, UG IR AN 7 (e AT TPodaB H 5 22 5¢
ST T 32 B R0 U HE () B4, AR5 X IR1 245 AT 5 SRR Y o DA i 4 25 58 Ak
MATLAB ) Z Fh i B HRAE A S ARG T .

MATLAB #1062 AR ar i sk © 2 b8 S, filan, G FRar 42 & H 1) dr 2
cle, VEER TAEZ M E L4 clear, BCE HTH XM 2 od, 555, TR, A5 00k

5 MATLAB SEARARAT KM an @ SIERIE g, AR Ui . XL ay o i 4 4,

IIBNER 1-7 £ 1-10 .

F1-7 ITEz=gEEHS

W 2 ~ it FA
save 1x01 i N s
save . o CAE = (] (A w5 DA SOAAs SR AEAE A ME
ik save Ix02 A B
load load 1x01 A K FEE R SO RN A
who who B YT AR M R A 4
whos whos YT LR MR AR KN BB 5
clear clear A TR I T 2 1) Hp g A Bl s 40 A
# 1-8 S5wSHOMEXMIRERS
i 4 ~ it FA
format bank e e, e e .
format XA s WA T vE, 53R 13 ks AE A48
format compact
PSR Az 277 BoR IEZEHRAT I MATLAB 4], on #R1HE, off #£7R
echo echo on,echo off .
T
more more(10) FH e i 4 1 H AN TUEINY BT 4L
cle cle TR A O s N 2%
clf clf THER BT & i B N 25
cla cla TR AR RR A
close close all KA wT S O, N2 all WSCH AT R & 1
*19 BRXHEEGS
w2 ~ W A
pwd pwd W T H AR
cd cd d:\xt_mat\04 1 cd iy A5 BTER ) B SRR 1T H

e 17 ¢
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Lk
w2 ~ B A
mkdir mkdir xt_mat TE T SO JE R @y — T3
dir dir R AT E H kN B3O T F s R
what what B HHTH SN My MAT. MEX X 3 2R S0fFiip

which which inv.m S e < |HHHHHOU
oooooooo
type type xt06.m IR AN SO AR B R 0

delete delete xt01.m BHER ST A RTETE X %

*x1-10 #HE&HS

i 4 N 151 5 fA
help help mkdir $24 MATLAB % BRECRT M SO AT B A5 &
R S A () SR 7 2 A SRR DG B B 15 8, 5 F R A R A A )
lookfor lookfor Z
BT AN S8 HERf 42 - i 2

helpwin helpwin graphics | 1T B & 1 WoR8 5 19 3815 B

1.9 &

MATLAB & — NI 2 HEM . m B S A RRAR TR R AR, RS
e PR TR

MATLAB [ = SRR T dr 2 1 Prilar 6 . 2907 H s dd H L TR ) i A
WE IS S AN H . SN i, oA ERC S, PRI T 0 R
PRI

X MATLAB £ T 111 I00 1 B 45 A 30 0 A P9 45 i 42— 452 MATLAB FHC %
(PRI HE B B (CRLAR TRFESE ) 5 — SRR AE M A& HPAT R — 2. Ara ML o2& 7
5 MATLAB [0S, M5 #2522 2% 18 2R 7 B v 1 i R 5 i

1.10 3 i

1. B EH

(1) ATLAH fr 2 se e g bR 2 P N A . A A, A2 ).
A. clear B. clc C.clf D.cls

(2) A8 MATLAB P a, SPRAN AR & 1 m I, Hm TR ).
A, P T )& B. SIMSEHH “workspace” S HLIIA L H
C. HAhw 4TI R % D. HABE FIRSTIT

e |8 ¢


Administrator
附注
“Administrator”设置的“Unmarked”

Administrator
标注
在检查文件名冲突方面它是非常有用的


% 13 MATLAB #&o *19 -

() FE—MHFEMAT 54T 2 M T HEAN TS 00, EANFF S LS ).
A. f)5 B. 5 C. g5 D. A%

2. 3MkFEH

(1) /£ MATLAB &5, E 52 e, PRERME AR, FHIm
Pt KEEM’E)%( )o
SRR EERPATE R MG 4 B, SEIURE I
C. ﬁj\ﬁn'ﬁﬁf‘?*ﬂ TS IUER D. srB@f NAL &
E. FEHFEAT 54T Z M43 B 1°F
(2) /351 MATLAB i 5 &% S AR, (ARERIIS AT, T oI e
EREHRC ).
A. bR A S EoRPAT S R &
B. FAEAAH BR AT 85 RIGd 2452
C. yBaAA W on AT 25 SR iy &
D. HAERFEAT 54T 2 1 7 B fF
E. MATLAB i) 105 # A 1) 2k
(3) LHAAZ MATLAB fif# g4 | 10U n) @ R R R R P B, e 28 A LA,
MM TRFERC ).
A. AZh¥E B. {55 4bBE C. Gt
D. WfE & E. /N AR F. St in @
(4) P14t DR St ThaEA ().
A. eI BEoR O KBTI A
B. AT DA L A A S 2 iy A
C. WD AP i 21k h G, FIREESE i iE M SCf
D. AT L i ik G, ARG s T

3 i‘é‘l” an

(1) MATLAB & H 7 EBr Ffeiiifr. MHERZ1H Bt

(2) MATLAB &1 FELIIRE S T HRARRA (5 30).

(3) /a8 MATLAB F2/F )5, EERMAEE T, MATLAB 2 [FEIINFTIT 4 ANEH, E114r
pips + Command History. Workspace fI Current Directory.
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D~ =

03I MATLAB iE= HaH

HHIRTR: AR —FESBIET PR 2R MR IR, 25— S B0E
TARE, £ MATLAB T3 THH Ak ehi2 F s, HIBHITEME LT T4 54
BHEMAERABIREMN, BET T AL MATLAB AR K ZH 6 A & 245,
BIAH —4. A S %X 5, £ MATLAB F, SMAEMTFRER T, %—EH
HEAE R, SRR F LN KIS N, ARG CAAIRAEE
1B FHN EAeIE BT, CARRSEME, S RAEMEH EARGE M R T /4~ MATLAB #9353
Ak,

HEEK: TH MATLAB #43E XA, BEe 2. EME. 40, IR EAXFL
AW, FARGE. SEMEFaf 40 69 K ARE ik N Fid SR B .

21 H K #t &

Hn 2R H R AR R S AT TG N — SRS, MATLAB Bt —
NEZ IR T R, (FAUHE S S, RS A TS AR
THINKEM S 24, R E R R B4l 5. BRI L
TRME 45 iR AN B ] o

2.1.1 MATLAB #iBZ8!

BARAE TN BN G, FERR PR T il 29 o 2 AL, MATLAB 1E ) —Fi ] 4
FRIE 5 4R WA 4. MATLAB () - S8R WK 2.1 Fior.

MATLAB H{E 8 B Kl 73 BB RN s B R C B S A AN . MATLAB 1%
TR = 20 UG AL BT R 1 S ) R (AR 2R 0, DU 4 e ) Bl s ATl
X MEEIS B, 40K 22 BT 0 2 SR SURS 7 U Y R His

MATLAB [ B e A b5 CH1Ae s R B e AR 1T 422, R e L J AT S8 )iz
(1) F SURIAS [F) 1 — R0l 5 s 5 7

FH5 0% & MATLAB JTfef —28 0 AF S ia Fm i & B 2R 8. Ak i, eA
JERE R, e DR AL, HERE . TR RIE A& 4LE, (HEE MATLAB
(18 AR 2 T o R S g S I — R i D8

MATLAB $4f 8 R AE A F A — AN H 10 R, RIS [R1Ed s 28 2 (1 AR B e AR 7 TP
IR, — A e A8 S s R R AT e CER it B, R St AR gl A ) 28 28
B AT RPN, XAE @ POE S TR AR XA BRI A, FE RS R F R A]
LA I 5 NGB (A28 B i AN F P02 A4 T 8, I g B FH A ok T AR . HE S 2
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( uint8
| uint16
jD4“I'7<

uint32

L uint64

3 1)
L int8

.

intl6
ESRARER

Hf int32
, pt
\int64
RS
FEA )
Syt
UG 5
TR
]
Heb A Ll
S f 284
Hot e
g apit
(EREPOES

E 2.1 MATLAB HIEEHIBHR

AR, SRR E — NP5 RN R AR Z IR TR . 76 1.7.1 g4
Fig H X )
212 HEET=E

R E A TP O R i, ik y=0.618%*x, H s —1~ 0.618 X
FERIEUE S £, & —BUE 5. 15— 31850 s='Tomorrow and Tomorrow'H', 5[5
WIS FE R “Tomorrow and Tomorrow” NI & —F 45 5 &

£ MATLAB ', H—RKHEEEHRAERING E NP5 KL=, Bl pi, ©R_AE
5] J& % XA B 3.1415926++, RUT CIEF IS5 &, XLE gk 2-1 fisl,
I SR R G AR & .

B RESE{ERE T IsAT h I T LSO (&, AR AR R4 KK R, 7E MATLAB AR &
ZId A B OO, wT BUEAh R L4

(1) BRERAVHLLERF), HRREHFARE, Bk Tk 3 BS54, s
AEREIBR AT S o % )55

e 0]
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F2-1 MATLAB $ikE 8%

BENS BEEAX
i 85 j MERCRAL, SO0 i = =1
Inf B inf IELTTR, MEMEREEIAME &
NaN AERX, ForIEHEE, T 000, /oo, 0% fFIZfY
pi 7] 5 2% 0 (RNORS E R R

KA, BEELNENT eps I, FIUHILE N, MR S8R b

- DA, PC LIl 2
Realmin 5§ realmin I/ NF L 210
Realmax ¥, realmax I KT7 mi i, 2'%

() BEAXSFRIR/NG . Flln,  “a” fCA” BRI E.

(3) AN 63 MFRF, 2 63 NTFAFE M I 20, X MATLAB 6.5 it
DA AR 44 AN BB 31 7T

(4) FET(fn if. while 25) R A/ AR H 4

(5) BUFATE 2-1 PR T B SEL RS .

WL R A X)), Y, Y, Ay,

2.1.3 #trE. BME. EESHA

Prdg. &, FEFEREA S MATLAB a8 ) — AR H E. EA014 B 1R
A BORE L TA] PR 06 28 mT A IR G

(1) BAAR—NEERE, M —MHT&IOE SRR S . a8 o
YT AR, AR — 4, — S A IR A . a0 SR
TCEMAT« FIHERS A 4 VT as, IS AP 45, A0l s I R A b
WA TR H S B B SR b, PR 2T I A R ) e B B — AR AR
T, WU R RIS N 2, A T 2 EBAMES . /£ MATLAB 1, %4
WAL — S ZOE SN, EAAME TR, e EERHEEN, A0 CMrmiss
FPAE SR, 2,15 45F0 2.4 A LT 10E.

(2) P — NS, — R OE S IR T IR N EEA ) Z 5, (H MATLAB
SEAMI AN o — R O T ANV TR PR AN RE B A 7 AR S T R AT IR bR 1
B8 R B DY W38 S A ZR A B TR IA S5 M o 24 MATLAB 56 BES I AE A IEAE SRR,
R R T o MATLAB AMSEHL T B ) a7 S s baa 5, 17 HLVF 22 5 R BEAR DG I
FLAh IS S PR KTk T o

(3) MR, — MBS ZOE S ARG I, BT A IR . )N MATLAB
(1) TAEZS B8 VAT LA 21— n ERAT I 52— Dxn (IR, 1 70 1) 5004 B nx
B P R B

(4) FREEEN S — NS, (48 MATLAB 1, —J5 10 il S0k — s i
TR AR R AR, 5 — U TR MR 1< BY R RE, X — B SR EE R

e 22
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MATLAB )5 A2 52— 301,

(5) & MATLAB 1, —4E50 21 FH BE L S 2ol 5 W T AR R (R P Rs B . —4E4K
HRGEFERIZR IR AL AERERAR A DO, X AR EAT i A Alis BN ] o

B, A LRI a=[1 2;3 41X AN, SEPR REAT AT RER A (0 AR a B
BB ao XYL, MBI AR e X MR AL, DA R 42
B S A2 Mg TIE 8. MRS ERE 2.1.5 WG hiiR.

(6) UL 4R ) o (4SS A S8 AN R MRS o 20T 4 N B 4L e 21 S BT e
B 25 () b s W ERPESh e —4E, “Finghise =4k, ARG iE =4k, YR
DU LLAs 2 4. ) I GEAE 9 T4 5l i e =440

2.1.4 ZFHE

T & MATLAB i 5sb—ME s H & Ewdee 1.1 DA, 15
MATLAB ', “FAFH 285 5 Kbran v, #ilin, S='1Have a Dream.'s WRAE 5 2 5 fE 55|
SHIERRE AP/, S BT R AR, BEMENTERN TR AN TR R R
WA 25— T 45 FR AR IR R A

& MATLAB 1, 5 A2 3L o PR AN T B — A8, HAF U2 Al
% HI ASCI Y, fIE R TARF bR nf A — AR, 58 AN AR XA
AP —A T

FRFER AR B AR 2.5 itk

= fete Friy

215 EZE

MATLAB Iz 547 0] 70 = K2K, e RSB RRBHATAZRIZHAT. M
IrREy eI AT RIS FEN .

1 FAEF A

HARIZFR AL BN RANR, 3 A FE R RIS M2 . 3% 22 45 IR 2 AR
HARBHFT S 2 awBIAER B, & 2-3 SR REA R RS HREEN S, 4
SN IS DA R

Fz2-2 MEHEEARZEF

ZE BEHF | &8 W | T 1l S W S A 33t AR
+ i C=A+B FERE I, B C(iLj)=Ad,j)+B(i.j)
o C=A-B FEFE AL, B C(i,j)=A(i,)-B(i.)
* I C=A*B SRSy
/ Vel C=A/B 5 XNk RR4L X*B=A [Ifi, H) C=A/B=A*B"'
\ il C=A\B 5 UM EeE T RE4L A*X=B [Ifi#, Bl C=A\B=A'*B
A P C=A"B A. B ILrh—AN b A e X
* ikt B B=A' B /& A [ uk B R

«23
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*2-3 WHEEAREHHF

BEH & = fl 5% M S AR 33t AR
x o e C=A*B C(i,)=A(i,))*B(i,j)
J BALKR | C=A/B C(i,j)=A(i.,j)/B(i.)
A ALK | C=A\B C(i.,))=B(i,j)/Ai.j)
A HAFm | C=A"B C(i,j)=A(i,j) B(i,j)
! HE Al KB ATIRIURY), BHOTE AL

EFxt 26 2-2 R 2-3 T B JL A

(1) FEREIINDR  ds S T b e i Bl S92 ) s SCIPD, i R e 1 [k vk B R o s
HRER, BHST A Ak, KA RTEEFENN . dertis E R br m m e 205 ]
VENFFRE. Bk Ul, MATLAB #:52 T g AR CAT A RIS SR, (B SO i,

(2) & 2-3 AR HA N, B R R I hnoska s 5 504l r iz AH IH] - B
DAAAM 5 e

(3) MLy els, it es, e Fa S TR s, XN PRt —
W —is 5,

(4) ZHEEA S EEN, PTHOTEREIE Ms—— X NS 5 H W ENER 2-3 ).

2. KARIBHFF

MATLAB X Riz 5455 {E%K 2-4 .,

F2-4 KRTEH

EHE | & B | T SRS (R 508

- M | A< LA BABARE, 4L 10000 0

_ NPT | ae | 2 A BE AR, AL bR S TR
CHCB, SERO SIS SR IUR MRAL, oot T SR

> XT A>B N

n 2180

= KIHT | A= |5 AL BB, AT, SUEORSHIEL, A5 B 447G

— BT | AB | S, SR A BB (TAHIFIAAL et R
2180

R | AB | 4 RS R R R AR, oA
1

T AR ER H )2, MATLAB KR RISH BTG MR RISH., HW e, 2
KAIBH ARy L AR Ko NE 2-4 FrsliEAE &I, KRIBHETT
0B R AR RIZE ) PSR A m PR S T XhrE K RIS A,

3. F 4T B AT

WHIZ S AE MATLAB F[EIFETFEL, itk MATLAB & X T A OIS HLT, FRE
T AN B RIS RN, gk 2-5 Fias.

Y
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R2-5 BIEIZER

EEF & R ~ 1 &N 3 At AR
& 5 AZEB 1. Ay BHENRRES, SEHURE0N 13030k O(fE) Hbr it
2. AL B FH A bR, S AL, bR SRS ORI
| 4 AlB — B HIEH, RN SEEHRATIIERREA, P&
_ " A L 1 8¢ 0
3. AL B, WAUT BB AIAHIE, A5 B X NICER
&& S | A&&B WIS, iR A5 A BB ATHIAHRM A, Hh & oRIE
180
I ek | AR 4. eSS, JEYER R R b IS 5

[ FEHL, MATLAB HIZHIEH A& e AEBEL SR B, ) Sl s— s goE &
HR T LRI bR R IE RIS 5.

MR FIEHEE , MATLAB I8¢ ST &b sk S RVE ez 5. stk 5
MIZIEHAF AT R 1G4 8ke: 51257 5 AU B e . tkais He iz i
FFR AT (B, AN TS Bk s 557 5 A 1A e ieB s 5, Mo r i iz @ a5
R 1) B, s EAk S %5 5 AL RIS .

4. &GRSR

A S G —FE, YHZANEBEAFNEHEESH ) MATLAB £iAXK, E2H
RIS R P A — N AR A 1) 1) . 36 26 B HY T I8 SEAF AR Se

%*2-6 MATLAB EZEFRIMERF

mExF iE B &

RO (RN AR, (R AR
~(ZEAR)
L ICREBR) \(ZERR)S AR JCEALARR) . B ERR)
+. —
: (H7ish)

<<= >y o>=, —(fHETF). ~=(RETF)
&(12HH5)

(6259

v &&(EMY)

S S (¢ $73:1'3)

MATLAB & HAF LS IRFAERR 2-6 TR M LB I, 230t s 2. ik =]

025
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—AT IS H I B A MR, e R — g0 SOENE A 55 e 5 18 5 0 R )
216 %, BE. RKEXER

A 7R AR BANGERE, N B MIs HATHI T S 2 M MATLAB (3%
AREA]. (HAE MATLAB [fRIAEEEH, A — IO G i & I, I dr 4 A
PRE
IA

o]

e

AT A AN s, R 1 O B, Bl clear 4, FTIERR TAES
). A A REFESN IS H S8, Bt “addpath F\ MATLAB SC\M Cf-end” #ir4,
HTFRIBE R . £ MATLAB ', @4 5REFRALSEREER, G- NET11
BRI general St HRAZ OB fr 2 1. — &t —4184).

2. Fk

PO MATLAB 1M 5, A7 AH MR R 0 75 50, XAV Ry R e MATLAB A THIT,
WAETIHZ . (U MATLAB IEEATS /15, TG REC ML — 1+ 250, ik
— R AW, Z LTS R

FEARFR Gy 2 A8, AR TR, W DAL ER A2 A T ] Il
PRER . ANELFE MATLAB Mt FAMER T HAR K%, it H AT MATLAB Har i THEAC
Zik LR, AT MATLAB HE$z 2. WEFRGE LU, REumAR T MATLAB,
MATLAB 45 bR ZCR AR O[]

PR R — M 1) 5 LA X

WEABHL, SR, )
Wi, S ERZREOR G sin(A), A SR—ABEL EA LR A, Wbl

RN, TR EARFCIESZ R AT o B 0 FORIE T, 02 BB IR LY E 1Y, 2.4.5
T TR A

3. R K
HZMEHEAE TR, AR E. W, BRENELE). RS2 MiEEx%E
Pl kM e H a7t & MATLAB fRE . filhn
A+B&C—sin(A*pi)
e KRN HTE S ERIE X (A+B)&C-sin(A*pi)H TLX .
4. &95)
£ MATLAB H, 8 XA G BEa] WA — /MR A 1 S 24 [ MATLAB 5 A2 R T 1,
H— g 2 -
A=Kk

151411 F=(A+B)&C—sin(A*pi)glj&- — MR E A .

e 26
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BRI E RSN, MATLAB IS BRECRHIER) L PAAEGIE A AfF 0 SOl h)as . X

VB AT I T A2
22 b & &8 B

) ot i A . AP I IR O . B MRS, (HE RN AE D)
Vo WS AR VE 2 A I N e TR R AR LR B TR DA TR B ) A A
A A AL

) B2 AT R AR HIEAT LT, AR R R M S o Hh A 2P _E )
—ri(ab), HdlEx (@) A Y STARFTILAT, W AR R IR i(a,b,c), Hidl
H(ab,o)fx o =g i, LeMEACHAHE TIX M, =_I T ngEfE, LA, n g
& n AR AR R

MATLAB 34 [ i) 5 LA ACK 1 ) SO o, 2 las n il Ze o, /b m] i 38
PRV W ) 1) RS S e T S5 I /E MATLAB Hh i 242 pfg 1) 2 ) 1)

22.1 E=EHIEMK

£ MATLAB ', ZEplin &84 3 MorS: HEWmALE. B 9REEM R ETE,
511873 5%y /(1

1. AR AR

FEAR 2 PRIT 2 Jn AR — N, g ag: MR 4i=[al,a2,a3,...]
(51211 HEGERA R,

>>A=[2,3,4,5,6] ,B=[1;2;3;4;5],C=[4 5 6 7 8 9]; HF PHIRFMTRA

R c

HiBIT4 RN
A =

2 3 4 5 6
B =

1

2

3

4

5

2. B5AREKE
FIH B 5K al step:an HEEA I &, Kb al HRERE—AICEHE, an bW EEx
Ja—MNICEMMEE, step 2B HPK, ADKN RGN 1,
(5122 HE5FRIEL LR,
>>A=1:2:10,B=1:10,C=10:-1:1,D=10:2:4,E=2:-1:10

Hisfr45 RN

27
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A =
1 3 5 7 9
B =
1 2 3 4 5 6 7 8 9 10
C =
10 9 8 7 6 5 4 3 2 1
D =
Empty matrix: 1-by-0
E =

Empty matrix: 1-by-0
KM Dy E ASREAE R R
3. ERECE
FWAS R Ak B AR ) i . — NS5
logspace( ).

2RSS IRl F A% X4 A=linspace(al,an,n), /1 al ZFEFEILE, an ZHELE
JCE, n il al & an Z[A) (1) X ()53 1 1) = 1R 1 2 2 AR LA n-2 N JT R . A n BRI AR %
100 /NITHE M ) & .
[512.31 W57E MATLAB @& % AL N ER), WS Ze 5 7 bR B0 B ) s 45

>>A=1linspace(1,50),B=1linspace(1,30,10)

o He 53 1038 FH M X A=logspace(al,an ,n), JiH al & 16 & 5 7o £ IWH, B A()=10";
an M EEICEMNR, B AMn)=10". n T &ML g n WBRIAA R 50 N ICETIXT
oy )

[512.4] E7E MATLAB @i & % VN LR i), W5 B 6B 2 R 504 i ) TR 45 3

>>A=1logspace(0,49) ,B=1logspace(0,4,5)

S E S RIB UM ZANE A 73 b0 B RE 2L MR 20 i e, (AR T IR LR X
/%?E o

(1) an fEH SRIEXA, EAEMRIRRRNRE IR, JA A0 EECEE
SATCEMP KT an I, an A IEMAHA R ICER . WER € EH A EL an ARG
(Il f, 8 A g ] SE I AR 0T 0 etk 55 0 pR KL

(2) FEAHIZMESE T BT, AR E AL T R AN B B 5 RIA Ak
KA an (BRG] LA &, HIAE LB IETTRM L .

(3) Py I, [N ISR LA M, AN RE I E, B 45
DU . B ARFD KA, MR TR RS EARFFRITRIRE], XM
AR

2.2.2 [EEMINEFNERZE

£ MATLAB i, YEXCHTR] (047 7 2 i) m] DUATINGR, - A AIOH [R) 9 5] 1 the m AR gt
bR AT LU 1) ELEAT R ER
[(512.5) mER. FEAEEREE,

linspace( ); 73— SN

%4y

¢ 7

il

028
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>>A=[1 2 3 4 5];B=3:7;C=1linspace(2,4,3); AT=A';BT=B';
>>E1=A+B,E2=A-B,F=AT-BT,Gl=3*A,G2=B/3,H=A+C

Hiatr 4R

El =

4 6 8 10 12
E2 =

-2 -2 -2 -2 -2
F =

-2

-2

-2

-2

-2
Gl =

3 6 9 12 15
G2 =

1.0000 1.3333 1.6667 2.0000 2.3333
??? Error using ==> +

Matrix dimensions must agree.

ERSBIHATE, H=A+C s TR, WA [ 1 g 2 R R naskidils o
AREM .

223 MEMS. XHEH
) o () AR R R, OB ORR ) s AR e R B R 3 TR A A

W RMILIEAMIZ S . MATLAB & H R BCSEI m) & . SCBUB I 1 TRIZS 410 B [r) 5
EI/JE' L SRR AR A l_#

1. BAuEH

MAUEH(AB) I 5E e 2 By ia 51w 1) 550 WAL B E TR ARG, PR AR
e LA AR 45 R e AR AR i

SABUEH REUE: dot(AB), A B & 4EEUH R HI W )
[f]2.6] Jn&BUEH.

>>A=1:10;B=linspace(1,10,10); AT=A';BT=B';

>>e=dot (A, B) , f=dot (AT, BT)

BISCERLE )

e =
385

f =
385

2. AAEH
EECERA T, s AL B IIXBE —FinE C, CINmERT AL B ke
Mo FH = 4EARbRFE IR I

I
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A=A+ A ]+ AK
B=B«i+ Byj + B,k
C=AxB=(AyB,;~A; By)i + (A, Bx ~A(B,)j + (AxBy~A; B )k
XA F L cross(A,B), ZRECGTHE I E A. B XBUG & #Koc R, H A,
B HAg2 =i =,
[ 2.7) &k X5

>>A=1:3,B=3:5
>>E=cross (A, B)

HasH 4 RN
A =

12 3
B =

3 a4 5
E =

2 4 -2

[512.81 ARk & XAUS S (AT =4 1 B B2 5.

>>A=1:4,B=3:6,C=[1 2],D=[3 4]
>>E=cross (A,B) ,F=cross (C,D)

Hagtrai Rk on
A =
1 2 3 4
B =
3 4 5 6
C =
1 2
D =
3 4
??? Error using ==> cross

A and B must have at least one dimension of length 3.
3. BAAER

gitrie H L AN B B0 vl S S AR XA R Arie B, 1zia H AR K Re R A =4k n)
w2 i), PREIn .
(51291 ERAFURH,

>>A=[1 2 3],B=[3 3 4],C=[3 2 1]
>>D=dot (C, cross (A,B))

HIEAT 45 5
A =

1 2 3
B =

3 3 4
C =

30
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] SRR S 75 T L8] 2
23 % & & &

FEPEIZ4 S MATLAB $5 5 N —FhIa 5. — B giE 5 0 0e X T (i 5 hiis
Oy N H BSR4 IS, MATLAB CKULHES, 0Fs ol TAERE, s i U T 46
WA 1) 70 25 R R B TR 461 o i3k, MATLAB B AT P £ 80110 7 VAR vk Jo AN 5 2% 1Ry R o
BEIAE, X)) R e A AL bR RIS

G SERTE, AT HERAE TR A PR IE 52 R S PN A B G 2R B A4 IR
R TR T T3 .
231 FEETEMEFMERF

BB —A mxn BRRAEEE A, WERAATS | R EAT Ms, RS j RsERsT
bRy IBAKAHBER S P47, 5 j ZIRTTEMT R AGL).

U SRERG — NP AT AL, MATLAB JILE A FE G 3R A7 ik 8% P (A7 80K 7 2
ARS8 BIAEZEsR 1 Ba, PHAFHS 2 81, ARIRSSHE. BInd —A 3x4 FridiE
Ve B, i ELEAAEAE TSN, ARt R 2-7 prai

FT2-7 %M B HWBLEEHKF

N T & R T & NE T & NS T &
1 B(1,1) 4 B(1,2) 7 B(1,3) 10 B(1,4)
2 B(2,1) 5 B(2,2) 8 B(2.3) 11 B(2.4)
3 B(3.1) 6 B(3.2) 9 B(3.3) 12 B(3.4)

PRI ARRE B, — R B i 170 H G B ML U3 A B IS Ja IR HEA T A 1)

AR, AP RO S HIXAERUE H B (e 4D TR A, Bl C RS
BURALAT I SEJE I RAF B IR, RIAE5E5 1 AT, AF50 24T, KOG, cfiX
— RN IR R 0E IR DA A 2

232 FEMETHEMRTRBRIEE

Feit TG ARG Ry, AR IR O3 IR R VAR Y . /£ MATLAB
o HIREER T LARIEE A O A R A S AL, IR W] BRI RO I LR (S ERAE, BT LUE
PTG IR o — AN ARSI i) 7

1. LEHN ThHEATE
KT Z R K FARE. 46 MATLAB W45 4 Fhi 7 SUR A R 7 iRl &,

¢ 3] .
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AR UF

(1) 2 a7 AT FARRIB AR RbR R ERE T I — A0 5, Xt — /Ml 45 52
MR L XF—A mxn Brig e A, 58 047 58 j SUmoc s 4 AT s s i
Adi,j)e

(2) B NARTT e K R IO R B AT G U I S 5 FH B B 5 b % 22 9 5 o AT5LA mxn
BYBIEERE A D], AT RRICE AGLRTY I E TR R RS AGs), e s=(-1xm+i.

IR, iy jv s IXEETRRAFS, ARE SR ILIL AU bR, mT B R ) R
INI— AT bR, ATHAER BRI /AT 2.10 S ILZAT R 45 R
[f5]2.10] JTHEM FFRER.

>>A=[1 2 3;6 5 4;8 7 9]

A =
1 2 3
6 5 4
8 7 9
>>A(2,3) ,A(6) SEARHMETATIRIGE A(2,3) IR THIGE A (6) M{H
ans =
4
ans =
7
>>A(1:2,3) SEoRERRE A S 1. 2 PIATIEE 3 FIMC R
ans =
3
4
>>A(6:8) s WoRHERE A R ERES 6~8 SULRIMNAE, AR - HEXRR - FERXH
ans =
7 3 4

2. 4EMELE 6 RAE

TR IR A 3 M7 M, ARy Ao sy e 2iiE ], H
Je WAy AR A B e AU A S | R R R, 50, R Gea o AR

(1) 2 Mhsdias FEGFEMER A A TR, R4 T a7 .
(512111 4 PhrffoT s .

>>clear sAEF TAEE P BN T FHMES
>>A(1:2,1:3)=[1 1 1;1 1 1] SATH—JEREGHERE A 1~2 4T 1~3 FIMATBe RN 1
A =
1 1 1
1 1 1
>>A(3,3)=2 SRR RER FEAFIERCE TARRE S AR 2, 7+
SEAN 0 HJE I
A =
1
1
0 0 2

(2) AR RS s AN TCRIER, SR N hn i

¢« 3D
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[512.12] 5 PhsEBOTRIREEED] 2.11).

>>A(3:6)=[-1 1 1 -1] S AT — S BT AR RN IR SR 2 AN BE T 3 E
A =
1 1 1
1 1 1
-1 -1 2
>> A(3)=0;A(6)=0 s H T AR R — e R R
A =
1
1
0 0 2

() @yoE i B B MR MR AL A, B AQ=B, AZEK AL B
IR, HERICEANTANSE
[612.13) 4oy Ui

>> A(:)=1:9 SR BHL S 2 e R IR e A, A fE BBIEws I
A =

1 4 7

2 5 8

3 6 9
>> A(3,4)=16,B=[11 12 13;14 15 16;17 18 19;0 0 0]

SY AR A, fERG 4x3 BYAERE B

A =
4 7
5 8
3 6 9 16
B =
11 12 13
14 15 16
17 18 19
0 0 0
>> A(:)=B 4 ax3 BYHERE B #2544 3x4 BYHERE A
A =
11 0 18 16
14 12 0 19
17 15 13 0

3. SEMETLE M IS

£ MATLAB 1, AT UL HE R [1R ) B R R (R A oo 38 AT 2881, BEps
TS AT T MR o
[512.141 MIERTC=ERATS

>>clear
>>A(2:3,2:3)=[1 1;2 2] $2E N — TR A
A =
0 0 0
0 1
0 2 2
>> A(2,:) =[] sHHBR A HFERIEE 2 17, “: 7 W RRFIEITES
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A =
0 0
0 2

>> A(1:2)=[] SR BB A RTINS R ARG ER, FEREAS R ) &
0 2 0 2

>> A=[] sHHBR AT L E

2.3.3 FEREROGIE

7t MATLAB " @STHEFERINEARZ , A4 7 B, el HERIATL.
hHGES PiEaE. B, PHERERIAR T B0k INEEER M UL . AR T iEEAE
AT AR & T

UM FEJE MATLAB $eml5 | N, P fERIART, 2204y tH—2epH e de 51
fl B X ), I B A

(1) HBE R 7628 LU A T 465 ([ 5

(2) FHATINICEE 2 0] 75 I 5 Bs b B T 5

(3) HiBERIAT 54T Z [0 H 35 BRI 2455 2 B 5

(4) JoE ] LU eIk .

Xy g FREE T 2.4 B EHE 5L

1. AERNE

FERTRATIRTT “>>7 Ja, HEMA MRS B AL R AL &
SERBES N R AT AR, E T TAE A & DT R A, ME T AERE
e 45 SRR R A
(512.151 Al #M AL HFE

>>x=27;y=3;

>>A=[1 2 3;4 5 6];B=[2,3,4;7,8,9;12,2*6+1,14];
>>C=[3 4 5

7 8 x/y
10 11 12]; S HIEI AR AR 5 7 B AR BE AT
>>A,B,C
HasH a1
A =
1
4
B =
2 3
7 8 9
12 13 14
C =
4
8 9

34
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2. FWIE

FilEZ S AR F il D 75 0K /N R (B 7 AR o e AH Ry U At A
SR PR KR B R R R R S

FEL R (R R S B TT 3R A, AR 2.3.2 I 4, THOTER M AR 1) B s IR RE R
T LRI R ALRE T G .

1) 4 MhrTiat
[$512.161 Fl4 FARslOLg L 7Rk

>>clear
>>A=[1 2 3 4;5 6 7 8;9 10 11 12;13 14 15 16]
A =

1 2 3 4

5 6 7 8

9 10 11 12
13 14 15 16

>>B=A(1:3,2:3) s WUERE A ATHCN 1~3, FIEh 2~3 LR AR B
B =

2 3

6 7

10 11
>>C=A([1 3], [2 4]) SHUERE A ATHC 1. 3, FIECH 20 4 TR M AT RERE C
C =

2 4

10 12
>>D=A (4, :) sWUERE A S 4 4T, FrAS, “: 7 AIRRFTAATE
D =

13 14 15 16
>>E=A([2 4],end) sH 1. 44T, WJEHl, M “end” TR —4:¥t 15 KMl
E =

8

16

2) AR
(612171 JHS R ARfEGEEE 7 5

>>clear
>>A=[1 2 3 4;5 6 7 8;9 10 11 12;13 14 15 16]
A =

1 2 3 4

5 6 7 8

9 10 11 12
13 14 15 16
>>B=A([4:6;3 5 7;12:14])

B =
13 2 6
9 2 10
15 4 8

A ENHRE A R LR bR 4~6 FITCEMESE 147, ¥ FFR 3. 5. 7 X 3 NInEM
24T, R AR 12~ 14 10 B MR 347, AE R 3x3 M Ml Bo 35 FH B=A([4:65[3 5 7];12:14])

35


Administrator
高亮


© 36 MATLAB #mfi & 5 A 4572

(PR a2 A B 2 IE AT, OCBEAE T ZE AR B, R 20 B b 5 LR b BB oh 2
xR, DU E MATLAB XAEREMZ0E. 54k, a5 hAme b, 59
B NS S I, SRR AR s i, a0 C=A([4:5,7,10:13]) 4, 4558k C=[132107 11 15
41,

3. HHaEik

ATHCSGAT O RN B nT A8 5 7 R S R AR R . [R)BE, 208505 40 H5H [+
() /INFE B AT AT 5 )47 J 4 B K PR R R
(5] 2.181 /I FEHFBOHRE .

>> A=[1 2 3;4 5 6;7 8 9],B=[9 8;7 6;5 4],C=[4 5 6;7 8 9]

A =
1 2 3
5
8
B =
8
6
4
Cc =
4 5
7 8 9
>> E=[A B;B Al SATFNPIAN 7 [ [ BE, WS BT BRI VT IE )
E =
1 2 3 9 8
4 5 6 7 6
7 8 9 5 4
9 8 1 2 3
7 6 4 5 6
5 4 7 8 9
>> F=[A;C] $A. CHIEAH, WATmY RPHE
1 2 3
4 5 6
7 8 9
4 5 6
7 8 9
4. HEE

MATLAB V52 RECT DA R R, BT 23 0 SEA R BRI IR PR B S o SEAN R 4
FEAE RS B T HAERE, WK 2-8 B RRER R B AL 1l SRR R B, A JR1A
FEFERE . BEJT AR AR VOMESEAE RS, IXLEARRE AR 2-9 Fin.

28 EFRITEEMEREH

B # I 52
zeros(m,n) AR mxn B4 0 PR
ones(m,n) AR mxn B4 1R PR

¢ 3G e
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B2
EH I B
rand(m,n) A2 B AR 0~ 1 Z [A) 3l A2 1950 53 A (R B B AR R
randn(m,n) AR JGH A TE S50 AT IR REAT L B
eye(m,n) A2 B mon B PR A
F 2-9  FEARIERESE R R H
E I B E In B
compan Companion 4 [ magic JBE )5 FELBE
gallery Higham JU3AE B pascal AR R
hadamard Hadamard % rosser 28 SRR AL AR i e
hankel Hankel 5[ toeplitz Toeplitz 4 [
hilb Hilbert % vander T AE S
invhilb % Hilbert HikF wilkinson Wilkinson's 4 fiF {5 32 B

FEZR 2-8 W H L HARE A s 50, BT eye 4b, HAbREET e = 4EL L2
PR (2.4.2 T A, T eye(m,n) m] A= i AE 7 B B AT I
[6512.19)  FH eR B0 R B

>>A=ones (3,4) ,B=eye(3,4),C=magic(3)

A =

>> format rat;D=hilb(3) ,E=pascal (4)

n B BE T HIBE IS KR REAT
3 BT BE TR

1 1 1
1 1 1
1 1 1
0

1
1 6
5 7
9 2

1 1/2 1/3
1/2 1/3 1/4
1/3 1/4 1/5
1 1 1
1 2 4
1 3 10
1 4 10 20

fGgT

BT

srat [EUE SRk TR NN 2 Bk

BEHURIBX f 2k 0032 RIS F(nn)/2. it F 4
KEFUMIPXS I E I AN 150 A ZRAEF R KOG AEAT S 81005 1) AR

e 37
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FAER LR o0 A RS T S DL ER), T S0 R B A LRI AR 2 S AT 2 1 R AR A A 5
B b A2 B NRR A A R = A 1T 7 5 AR 3R = A )ALk R A

5. gk E R B B RO

PR ECE T cat FI repmat PR UK 2 AN BERAS/INEREERATAT . B A7 R PF 2K
— AN RHPE

cat AL IA% A2 cat(n,A1,A2,A3,...), n=1 W, FIRIEATH L n=2, LR
WA P n aT LR KT 2 BT, SRR HHE R 2 45, 2.4.2 TS nCiiste .

repmat PREL AR X E: repmat(A,m,n...), m Fl n 73 B AT R 7 ) B L PHEAE
FE A TRIRES
[512.20) H cat BRECSEZIUAEFE AL R A2 43 AHAT 1R US4 0] (R B F 4%

>> Al=[1 2 3;9 8 7;4 5 6],A2=A1."

Al =

1 2 3

9 8

5 6

A2 =

1 9 4

2 8 5

3 7 6
>> cat(1,A1,A2,Al) ST M P
ans =

1 2 3

9 8 7

4 5 6

1 9 4

2 8 5

3 7 6

1 2 3

9 8 7

4 5 6
>> cat(2,Al,A2) SV B ) P
ans =

1 2 3 1

9 8 7 2 8 5

4 5 6 3 7 6

[$512.211 H repmat pRECSHIEE AL SELHEAT B RS 81 i) A DFRZ (241 2.20).

>> repmat (Al,2,2)

ans =
1 2 3 1 2 3
9 8 7 9 8 7
4 5 6 4 5 6
1 2 3 1 2 3
9 8 7 9 8 7
4 5 6 4 5 6
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>> repmat (Al,2,1)

ans =
1 2 3
9 8 7
4 5 6
1 2 3
9 8 7
4 5 6
>> repmat (Al,1,3)
ans =
1
9 8 7 9 8 7 9 8
4 5 6 4 5 6 4 5

R T R H0TE: T SR AT — ) Al AR T R 2K reshape AR R, AR AR — AN R R AR
Befi—NE S 5 Z BB FIOHERE . reshape PRI A% U2 : reshape(A,m,n...), m Al
n 73 AR S B R KA T 81 K

(512.221  FIAR Y R BB B

>>A=linspace(2,18,9)

A =
2 4 6 8 10 12 14 16 18
>>B=reshape (3, 3, 3) STERUBTEREHES 3, A RS RERE TG R MAEE IR T
B =
2 8 14
4 10 16
6 12 18
>>a=20:2:24;b=a."'; sHER 3 ANTCERMSIA b, [ TRHFE B ¥R 3x4 B AERE ¢
>>C=[B b],D=reshape (C, 4,3) $¥ 3x4 MrHFE c BTN 4x3 BrisERE D
C =
2 8 14 20
4 10 16 22
6 12 18 24
D =
2 10 18
4 12 20
6 14 22
8 16 24
6. mEIE

P Ik 2 35 C A ARTAEAME T I mat ST N MATLAB TAEAS[Ald ., iX—J7
TRIRRTHE S . AHEAME R F4E CARAE T %.mat SO H B SO i o 2802 BT 7 (R R B

EF MATLAB g Fff o SEbr ) U, 1T g 75 ZLE RIS AT (1) R 25 S .mat fRA7AE
AN A LA I T AR 3 R FH o 3K — O FH e R s el 2 g A R 1 B (G K ) i 28 2
MATLAB W A7 TAEZE [ L& S i fe A o

TN ik H AR Sk Al A0, A2 B P A AR ) /U, S SR H i 4
T RIS E , (RAERR PO B v A 2 B ERET T . BAACkUE, nEH S
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FE A4 Bl K ) File|Import Data, 1fij iy 2 M /& load.

(51 2.231 AU SMFEcdls SO N8 b

>> clear

>> load sl2_19 S MWAMEH NG RAFAE TR RS P B SO s12_19 . mat

>> who SUI DN MAERE4 R, 1.8 ik 1.8 M@d
Your variables are:
A
>> A o S 7 N ) P 2%
A =
7
9 8 7 6
7. M Ik

M SCHREFINZE LS A3 AL, # A S AE AR AT AE AT AR B s N P A7 A 25 )
b, AR SLE TN AR N TR Bt SO (mat), T M SO R A A SR R (1) .m
A

M SCHE— R RE R SO, L 2 Ay A & SRR R BV E RS, (HA AR R, DA
Y — NHBEIR (A Bl —45TEA) . AEREP BT, SRR AR A, T I e o S
WSV, 2FRERR G TR e N, XREEEA D) U RS . — . &
300 SRR 7 VR0 S0 B AT SN R B A T IR R A 25— M RE P 2
SEIHAMRE, A M SRR . S BNZARER, st TERP 5 HiZ M
fRAT]

2.3.4 SEEMREZE

FEFE A N AR MRS P e B 2 5, R T RIS, AU — 2w H
R Eiz HAE MATLAB ) SEERSS Tk .

AT BT IR P AREE B FESR A FEAT S M R IR R . R R I SR AR
FERIRR . SRAEFERFIE(E SRR ) . JERERI IR T 5T 7% . XELIEHE MATLAB
Lo IS AT S R 2 S S v eR BB

1. REEMEATF] X 491E

SRAEBEAT 1 A 1 PR det(A) S
(5] 2.24) Rk 5B 1947 51 U

>> A=[3 2 4;1 -1 5;2 -13],Dl=det (A)

A =
3 2 4
1 -1
2 -1 3
D1 =
24

40 ¢
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>> B=ones (3),D2=det (B) ,C=pascal (4) ,D3=det (C)

B =
1 1 1
1 1 1
1 1 1
D2 =
0
C =
1 1 1 1
1 2 3 4
1 3 6 10
1 4 10 20
D3 =
1

2. 4EME A, kb FeiE

TR INg% . BRI AT AR 2-2 NI AT RS .
[512.25] CAIRERE

*A—"_By 2A7 2A73By ABO

>>A=[1 3;2 -1]1;B=[3 0;1 2];

>>A+B
ans =
3
3 1
>> 2%A
ans =
2 6
4 -2
>> 2*A-3*B
ans =
-7 6
1 -8
>> A*B
ans =
6 6
5 -2

DRy R B s S5 0 U 5 N TG A Ik, BT A2 55 09 S50 K e B 20 [ B A
B o T 805 B KT I e B (KD RN 18R, (RREL AT 3ReAT R SCIY RT3 2 P AR AT A 55

3. SRAEIE Y i 46 %

£ MATLAB H, R—A> n B J7 BER R REGE b e MEAREUh A vk G i, W
VA FH B B inv(A) B A SR,
[512.26] RHEFE A B RE,

e 4] .
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>> A=[1 0 1;2 1 2;0 4 6]

A =
1 0 1
2 1 2
0 4 6
>> format rat;Al=inv (A7)
Al =
-1/3 2/3 -1/6
-2 1 0
4/3 -2/3 1/6

4. FEMEGG IR

HTHMERITEHE G, SetAET AT 752w SUE BB . (Foh IR S 90
bR I H AR 3 MATLAB fRE T BRIEISH, FERUE THBEMBRZIE EIEN, X
AT FU 2 A A [R1 P EARBOT FEAL M TR EE, $2 M T Ze BRI BRI

ZEBRED A\B=inv(A)*B, £ E1 A/B=A*inv(B), AHFEHEHIE XS W, 2.1.5 £ 2-2
ORI

[5)2.27) KN HIS: TR fi#
X +4X, —=7X, +6X,=0
2%, + X+ X, =-8
X, + X, +3X, =2
X + X, — X, =1
8. T RE T B RO LA IR R R R B

2, B X=X XosXaXe ] N H ), FHE A=[14-76;0211;0113;101-1], B=[0;-8;-2:1]

e, WG FE R AX=B, SRR 20

>>A=[14 -7 6;0 2 1 1;0113;101 -1],B=[0;-8;-2;1],x=A\B

A =
1 4 =7
0 2 1
0 1 1
1 0 1 -1
B =
0
-8
-2
1
X =
3.0000
—4.0000
-1.0000
1.0000
>> inv (A) *B
ans =
3.0000
—4.0000

4 .
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—1.0000
1.0000

HIEFT L, A\B 15 inv(A)*B A%
T, B X=[X) X Xs Xq AT, FEREA=[1001;4210;-7111;613-1], %ip% B=[0
=8 2 14T A, WITRIEACH XA=B, LRI RR:

>>A=[1 00 1;4 2 1 0;-7111;6 1 3 -1],B=[0 -8 -2 1],x=B/A

A =
0 0 1
2 1 0
- 1 1 1
1 3 -1

B =
0 -8 -2 1

X =

3.0000 —-4.0000 -1.0000 1.0000
>> B*inv (A)
3ﬁ0000 —-4.0000 -1.0000 1.0000
HtknT W, A/B S B*inv(A)AHEE.
A L AT BRIEPI RN 7 SR AR T IR — Sy RRAL A, TF 45 S UE B P b By A 1
e T, XA R TR EEAARC.
PRV — L ARBIETR IR AN e T RE LR, el e FRGE i RE, MATLAB 4
FERRIVEFRIFERESS LR, FRTASIE, fEUEAMOTie.
5. RIEEMGH

FRBEMIRRZ e AR P — NS, SR TH R — AN EUERE . 752 MATLAB
R BRI 52 HH PR EL rank (A) 58 o
[f512.28) =RHFEMIFR.

>> B=[1 3 -9 3;0 1 -3 4;-2 -3 9 6],rb=rank(B)

B =
1 3 -9 3
0 1 -3 4
-2 -3 9 6
rb =
2

6. RIEMG e 45 /A 5 4 fEd) &

R O PR R A 5 R i R A B s ) . D T A5V 2 AT A8 2 P 1) (1) B B e A
&o fE MATLAB 1, SRHEEPE A (RFAEE AL i O BUE M, AW RETH: — &
[XAl=eig(A), 32 [XA]=eigs(A). HJG PFIRHIEAERM, fEE FRZ Hgh 6
R HEAELANRFAE 7] 42
(5] 2.29]  SRAFE A FRREAE A FNRFAE 7] 5.

>> A=[1 -3 3;3 -5 3;6 -6 4], [X,Lamdal=eig(A)

43 e
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A =
-3
3 -5
6 -6
X =
0.4082 0.4082 -0.1203
0.4082 -0.4082 -0.7595
0.8165 -0.8165 -0.6393
Lamda =
4.0000 0 0
0 —-2.0000 0
0 0 -2.0000

Lamda JHFEFEXS fE)s sUas it 7RERE A IORFILAE0 A =4, A,=A,=2. IIHIXLHFAE
EAH N R L 1) By XA BRARERE . X3 1 910 A, RORFIE ) &, 56 2 502 A4, 1, H
AR AT, FERE A RN EFAE DR N R AL ) AN AT BRI, AR ME 1, 1
REIITM e Pk, BPhai RGE MR R o A7 RENUE S 8 Ze A KA

7. FEMEG R TG

£ MATLAB ', JfEfgemia 5L R8ttc a7y, ELEqR8h, —
AR A HCERSGE, SR T AR, Bl A, 5 3R R ARk
WA UHEST, 1 MATLAB MZAGALEEMEIF T3t e 5. JERERTA A iz
FHC™)e
[FIFEHE, FEFERHF e H A2 MATLAB H @ X, BRI 7R T I 77 D A3 55 A
e TF L A5 TR T 7 R o HE B 1K) 9 D7 38 5 EH R K sqrtmy(A) SEHR
[512.30] HFEoRemSIT e
>> A=[1 -3 3;3 -5 3;6 —6 4];
>> A3
ansZ; -36 36

36 —44 36
72 -72 64

>> A™1.2
ans =

44 o

1.7097 — 0.67521
3.5683 + 0.67521
7.1367 + 1.35041

>> 37A

ans =
40.5556 —40.4444
40.4444 -40.3333
80.8889 -80.8889

-3.5683 — 0.67521
-5.4270 — 2.02561
-7.1367 — 1.35041

40.4444
40.4444
81.0000

3.5683 + 0.67521
3.5683 + 0.67521
5.2780 — 0.00001
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>> Al=sqgrtm(A)

Al =
1.0000
1.0000
2.0000

>> Al™2

ans =
1.0000
3.0000
6.0000

+

0.70711
0.70711i
1.41421

0.00001
0.00001
0.00001

-1

.0000

—1.0000
.0000 +

-2

-3
-5
-6

+ o+

.0000 +
.0000 +
.0000 +

.70711
.12131
1.41421

.00001
0.00001
0.00001

1.0000 — 0.70711i

1.0000 - 0.70711
2.0000 — 0.00001
3.0000

3.0000 — 0.00001

4.0000 - 0.00001

AR, FERE A R AEREE R AR TR AR VR AL 1) S AT IS B, an SR X 3o
FfEm &, Lamda REFE(E, HARTZE Arp=Lamda*X."p/Lamda.
it SRR R, R SR AT 7 da S LR By — DN AR IS 5, A2
XFEREREAS TR IAT I SRR A H AR T 5 2.4.3 R SRATT 7 ia EAH X .
8. FEFE 4946 K5 2T 4L

F R RS X B2 S S DU R ) AR T AR X TR s 5. bR is 5 —4, i
W PR B 5 0 o St — XL i Ia 5, Wt e U, AERE A R Eus ST LU Sk i

i, RZIMR.

KEMEFRBUZH IR B 24, 140 expm( )« expml1( )~ expm2( )F1 expm3( )5, i
A expm(A)s 1% B2 5 A ZUN) JE logm(A).
(512311 JEFEMFRE SRS

>> A=[1 -1 1;2 -4 1;1 -5 3]

A =
1 -1

-4

1 -5

1

3

>> Ae=expm (A)

Ae =
1.3719
0.3987

-2.5254

—3.7025
—2.3495
—7.6138

>> Ael=logm(Ae)

Ael =
1.0000
2.0000
1.0000

9. $EM%4EE

£ MATLAB ", Ji1 P (K05 B o0 s AR I el B PR SE

—1.0000
—4.0000
—-5.0000

.4810
.9241

9.5555

.0000
.0000
.0000

e EA L]

WSS HIAER 2-2 o fHE0 MR S, ICPee B A B R AT DO
SR B DU e PR ) I S A

e 45
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rAal [ s AT U B transpose(Z) SEIL, ANTE SRR PR IE A 5 R B4R I ST . i
A A e, BARTE LR 0.
[ 2.32) Pkt EIEH.

>> a=1:9
a =
1 2 3 4 5 6 7 8 9
>> A=reshape(a, 3, 3)
A =
1 4
2 5
3 6 9
>> B=A'
B =
1 2 3
4 5
7 8
>> Z=A+1*B
7 =

1.0000 + 1.00001 4.0000 + 2.00001 7.0000 + 3.00001
2.0000 + 4.00001 5.0000 + 5.00001 8.0000 + 6.00001
3.0000 + 7.00001 6.0000 + 8.00001 9.0000 + 9.00001
>> Z'
ans =
1.0000 - 1.00001 2.0000 - 4.00001 3.0000 - 7.00001
4.0000 - 2.00001 5.0000 - 5.00001 6.0000 — 8.00001
7.0000 — 3.00001 8.0000 - 6.00001 9.0000 - 9.00001
>> transpose (A)

ans =
1 2 3
4 5 6
7 8 9

>> transpose (Z)
ans =
1.0000 + 1.00001
4.0000 + 2.00001 5.0000 + 5.00001
7.0000 + 3.00001 8.0000 + 6.00001

10. #EM 69 FR I 5 &4t

I (1) ORI R 3 2 B o R () oy WA o AE MATLAB Y, XS4 1h el Bz B,
IXELpE 2R 2-10 s,

2.0000 + 4.00001 3.0000 + 7.00001
6.0000 + 8.00001
9.0000 + 9.00001

% 2-10 FEMLEHTARBSHERY

I Ih B
triu(A) FEMUHERE A 04 L=k, HRILERO
tril(A) FEMUHERE A AT Mok, HRIGERO
diag(A) FEMUHRE A X f2k e

. 46 ¢
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E g
flipud(A) FEFE A WA BRI
fliplr(A) FEFE A W BN B
flipdim(A,dim) KRR A UERRE I . dim=1, FATEIEE; dim=2, 1%5IRHE:
rot90(A) HFE A SEARIS I ERE 90°

2B AT R o
[12.33] JFRSRECE R

>> a=linspace(1,23,12)

5 7 9 11 13 15 17 19 21 23

>> A=reshape(a,4,3)"

5 7
13 15
21 23
3 1
11 9
19 17

3 1
11 9
19 17

21 23
13 15
5 7
5 7
13 15
21 23
0

0

21 0

a =

1 3
A =

1 3

11

17 19
>> fliplr(A)
ans =

7 5

15 13

23 21
>> flipdim(A,2)
ans =

7 5

15 13

23 21
>> flipdim(A,1)
ans =

17 19

11

1 3
>> triu(a)
ans =

1 3

0 11

0 0
>> tril (A)
ans =

1 0

9 11

17 19
>> diag(a)
ans =1

11

21

47 e
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24 ¥ 4H = &

B — R P05 S A I, (H'EFE MATLAB W1 R ANME. MATLAB
A A PRI B RS E O S AR, ARG 2. eSS AR T
HIZFENRE S A e RN, B2 RMIEEIHFCRN— XN, Kmsdl s
() (1) ek afe ok 3t L HEAE T 38 2 (DRI T, I JE s FH BIIR R EA) o e IR R R FH A &5
Pl LLRAR RO 5, B ks R 2R R AL RAE— AN, e SEE SRl s B, —
ARG . B2 R0 IR, I A R 2k 2 .

241 BHBATEMFHERF

DA R — e B0 S AR R S R AR R), BT DA 7 AR AeAR [F) o TR R o 3= AR A IO 24
230 TR T, Bk, AN RS 2 4R T B AR T ) R

2 YR J0 2 I ARk IO S B 3t A2 — e B0 (BRAE ) e = A A IR U I 4 e o LL— A
mxnx1 (1 = 4E502 A i, FREEIE R R Z A mxn 1 4EEALER)S AN, WR AR
TR TR CGROIIAT MR, HIRTT | RORBED TGOS MR, A
g kK KRB A 05— 4EFRA T R, IBA%d A hEs 4T 5 j 41, Sk IUIc s
TR AGLk )o

i, TG —AS 3x2x2 )= YEEA B fEEEVH NI, FLo0 R BIAAE I T ik 2-11
PS5 A28

F2-11 #B BB TEGFRELF

Fs T E Fs T E Fs T F Fs T &
1 B(1,1,1) 4 B(1,2,1) 7 B(1,1,2) 10 B(1,2,2)
2 B(2,1,1) 5 B(2,2,1) 8 B(2,1,2) 11 B(2,2,2)
3 B(3,1,1) 6 B(3,2,1) 9 B(3,1,2) 12 B(3.2,2)

FK2-11 1, HEERT 6 256 1 T3, HEE 7~12 F&5 2 WMo R, kel L,
=Y G R ARSI 42 i e, RIS 1 ARS8 Ja FAEE 2 00, ARIRSSHE. TiE-— T
s HIAR G .

2.4.2 ZBHEHAREIE

WFrEEEN, B YR, RS AR AL, R R iR,
X PRI R, O YEBA R BRI C AR R T R T R T .

BRI, AN RYERAE 3 Fh=4eDl R B 015 0 Fhr k. T
HRER 0L PHERAR B 0

1. FAMALE
F 2 YERUCA ) R AR VER 4 Fhr i e BL=4E 0100, (64 Fha T, EEA1T

.48 o
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N ARRORIERE b, FEE N U R AR, B IR AR — A 4R AL AT R — A =
AERA .
[512.34Y Glg—MW oo —=4E5d .

>> A=[1,2,3;4 5 6;7,8,9] ;B=reshape ([10:181,3,3).'; sENEM AN i
>> C(:,:,1)=A; C(:,:,2)=B; $H AL B P IREE = HERH I U Ay 1, 2
>> C s AR o MR ERRER
C(:,:,1) =

2 3

5 6

8 9
C(:,:,2) =

10 11 12
13 14 15
16 17 18

2. T EM &30k

1E 233 WK 2-8 h, B T8 H L HARER 2R e £, JF HA S, R eye()
PRECAD, XU BOANME R A RS, 1y HOB R 2 dE Al . IRAS I .
[{5) 2.351 JH zeros. ones. rand F randn PREA: %2 4E50 4 .

>> zeros(2,3,3)

ans(:,:,1) =
0 0
0 0
ans(:,:,2) =
0 0
0 0
ans(:,:,3) =
0 0
0 0
>> ones(2,3,2,2) SR A IUYEREH, BRI R R B
ans(:,:,1,1) =
1
1
ans(:,:,2,1) =
1
1
ans(:,:,1,2) =
1 1
1 1
ans(:,:,2,2) =
1 1 1
1 1 1

>> rand(2,3,2)
ans(:,:,1) =
0.9501 0.6068 0.8913

e 49 o
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0.2311 0.4860 0.7621
ans(:,:,2)
0.4565 0.8214 0.6154
0.0185 0.4447 0.7919

>> randn(2,2,2)
ans(:,:,1)
—-0.4326 0.1253
-1.6656 0.2877
ans(:,:,2)
—-1.1465 1.1892
1.1909 -0.0376

3. HHEF TR HEE
PHERARTE e 50 S FAT M 2UAE 2.3.3 TR . I H AR CEfRBe M A A WM
ARy, IS HIAn R .
[ 2.36]1 ] cat il repmat B& Z6) 33 — 4E£ 41 .

>> Al=[1 2 3;9 8 7;4 5 6],A2=A1."

Al =
1 2 3
9 8 7
5 6
A2 =
1 9
2 8 5
3 7 6
>> cat(3,A1,A2) SET- 3 FORTEIUT I VR, TP =4, S02.3.3 71
ans(:,:,1) =
1 2 3
9 8
5
ans(:,:,2) =
1 9 4
2 8 5
3 7 6
>> repmat (A1, [1,1,2]) %5 2 RoRTEIUT M EBOIANHERE AL, BRI =454l
ans(:,:,1) =
1 2 3
9 8
5
ans(:,:,2) =
3
7
6
[ 2.371 H] reshape pREUAS AL 1 — 4E£4H .
>> A=1:18
>> reshape (A, 3,3,2) SRS = AR T E AR ORI
ans(:,:,1) =

e 50
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ans(:,:,2) =
10 13 16
11 14 17
12 15 18

IR KB B A =GR, BT AR RE 2 AL, R T RS IR AN TS
243 HEMRELZE

AT E A ERA IR . TSI FREE N BEEIEH, Bk sk A4S %
HARE IS 55 PR EUE H 1 X A

1. e, R Y ik

AN S e S5 5 FEAR R, @ XAER 2-2 H, ideikis S s A ER 2-3
e Lo BESI U IH N H
[45] 2.38)  —4EF0 — 4541 () naleiz & .

>> Al=[6 5 4 3 2 1];B1=[1 2 3 4 5 6];
>> Cl=Al1+B1,C2=C1-B1,C3=Al.*B1l

Cl =

7 7 7 7 7 7
C2 =

6 5 4 3 2 1
C3 =

6 10 12 12 10 6

>> A2=reshape(Al,2,3),B2=reshape(B1l,2,3)

A2 =
6 4 2
3 1
B2 =
1 3 5
2 4 6
>> D1=A2+B2,D2=3.*A2,D3=A2.*B2 SRS 5K IV TG 2 A N R A e
D1 =
D2 =
18 12
15 9 3
D3 =
12 10
10 12 6

[ 2.39) = 4ehdlir) skl (245 2.38).

>> A3=cat (3,D2,D3),B3=repmat (D1, [1,1,2])
A3(:,:,1) =

5]
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18 12

15 9 3
A3 (:,:,2) =

12 10

10 12 6
B3(:,:,1) =

7 7 7

7 7 7
B3(:,:,2) =

7 7 7

7 7 7
>> A3.*B3 SRS = A BN G F AR X
ans(:,:,1) =

126 84 42
105 63 21

42 84 70
70 84 42

2. HAAMIAk

KT SRR AN, BRI IEFE W e ARk e X, HIsH R I e LA
3 2-3 .,
(5] 2.40) FHIH 2.38 HIELHAMCER A I 2o A B

>> D1./4
ans =
1.7500 1.7500 1.7500
1.7500 1.7500 1.7500
>> 4./D1
ans =
0.5714 0.5714 0.5714
0.5714 0.5714 0.5714
>> A3./B3 S5 N B3 . \A3 M4 RAHLLAES, RSB LA BRI X
ans(:,:,1) =
2.5714 1.7143 0.8571
2.1429 1.2857 0.4286
ans(:,:,2) =
0.8571 1.7143 1.4286
1.4286 1.7143 0.8571
>> B3.\A3
ans(:,:,1) =
2.5714 1.7143 0.8571
2.1429 1.2857 0.4286
ans(:,:,2) =
0.8571 1.7143 1.4286
1.4286 1.7143 0.8571

3. AR R 5 F
R 23, BAAREES A, BB T 7 ia ST % BT 7 R %L sqrt A BE 521k,
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KH I HIsH5T
[ 2.41) XF 2x3 0 4504l A IR 5 Tis5.

>> A=[1 2 3;4 5 6]; A2p=A."2, App=A."1.5
A2p

[l

4 9
16 25 36
App =
1.0000 2.8284 5.1962
8.0000 11.1803 14.6969
>> As=sqrt (A)
As =
1.0000 1.4142 1.7321
2.0000 2.2361 2.4495
>> Appl=sqgrt (A.”3) SIS AL %15 A5 RAH T
Appl =
1.0000 2.8284 5.1962
8.0000 11.1803 14.6969

4. Fenag A8 Atk

K BHREC S 0 Bas A B AT L T T ST, (H ) 15 B8 £ R 2 exp( ) FHN 2 e6 25 log( )
KLH
[ 2.42) SKEA A RIFREFIRTEL
>> A=[1 2 3;4 5 6]
A =
1 2 3
4 5 6
>> Ae=exp (A) ,Al=1log (A)
Ae =
2.7183 7.3891 20.0855
54.5982 148.4132 403.4288
Al =
0 0.6931 1.0986
1.3863 1.6094 1.7918

5. FIARIEME G A E

A BIE AR 2-3 WHHIBHA. . SHENEEEEN LR, e AMARRE
(][] I 5 AL BE S Dhfg, FrCAe e PR el gy, SRR 2 k. T i s st vi B
TIX—
[ 2.43) XFEHEE A ol Bis 5,

>> a=[1 2 3;4 5 6];b=[2 3 4;5 6 7];
>> A=a+i*b

A =
1.0000 + 2.00001 2.0000 + 3.00001 3.0000 + 4.00001
4.0000 + 5.00001 5.0000 + 6.00001 6.0000 + 7.00001
>> B=A.'
B =

1.0000 + 2.00001 4.0000 + 5.00001

e 53
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2.0000 + 3.00001 5.0000 + 6.00001
3.0000 + 4.00001 6.0000 + 7.00001

TN ECe ) LRSI )a, HEHERa SR, — MRZIE ST N A
HAZ MRS, ANRERAM. 2T, VIR IITR s, Mmook, ik
AR IS S AR — A H A () 70 P B AL AR U3 P (R o TFDT S FREORDR H0A 2 4y
AT AR 32 S5 1 e B R R4 B

ECEREFEANER B T ARPE IR R U3 (KX 2 Ah, REFRIRIL. BRIk, ofe
s JPIT S FRECRUORSCH RS R AL — M ER S e 5. S0 DX 1 Jit DA 7 T A
IBECR IR LAEAEEEN, ML MEARE AR FEA St A E — A ek, kg
KT HATEUME BT S B A B R T (B R AR R A B AR, kAT
MEMSHEHE., THIZSHR THEMIEME MATLAB MM SH4EH, A7 T7REX
e SR FEM NG, E T4 AR5 bR A IE A+ .

244 HHEWMXAR5ZBE

£ 2.1.5 17/ 244 MATLAB s 55N O &Fa i, KRG EH I SR 0] DU AN H
FEMIZ S, (HINIT T R R SRS H RN, AHERIL, 15 2 R T Hdlis 5
FRAE, EEhn, PN OCREHIEH RITE XN — X RREEHIEE, X—m55
ISP S FENE — A A . X, 25 KRB S H FE R B (AT
SIVE AR o BT DA TSR OC R 5 IR Hs B B b, B AHE R AR F R 1)
B FHNC RN, RS, EA1s &g A N % A A,
REPT LA, T A R

1. #ney X RE 5

WA KRB ZR R 2-4 Pyl RIe AR, £h—ILFNN T 6 FixRiz
SEOF B T ARSI Sk IS — Bl LA B
(512,44 K 6 K BE s MR b B A RER 3 BEBRINOCER, JFAEILALE BAr 1.

>> A=magic(6)

A =
35 1 6 26 19 24
3 32 7 21 23 25
31 9 2 22 27 20
8 28 33 17 10 15
30 5 34 12 14 16

4 36 29 13 18 11
>> P=mod (A, 3)==0
P =

o B O O K+ O
H O O Rr O O
o BH O O K O
H O O Br O O
O OB O o K
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A, mod(AB)E— R EL H TSk ABRLLB A% #3E, HAeHCh o0,
4, mod(A,B)y==0 &5 mtHh 1, HMHR 0o FEFE P IE e TiX—45 5L,
2. ey iBAE
B EEEE 3 6 Fl, (HE 2-5 P HAH T 5 MEHRF, KRrmisfigies
TR IZH R E xor( )o HAN, 5. 80, AE 3 FHEFAF A % BTNV R EL ‘S50 52 and()-
or( )~ not( ).
[5] 2.45) %4l n 248 H R~ B .

>> A=pascal (3) ,B=eye (3)

A =
1 1
1 2 3
1 3
B =
1 0
0 1
0 0
>> A&B
ans =
1 0
0 1
0
>> A|B
ans =
1 1
1 1
1 1 1
>> ~B
ans =
0 1 1
1 0
1 1 0
>> xor (A,B)
ans =
0 1 1
1 0 1
1 1 0
>> a=0;b=1;
>> a&&b
ans =
0
>> a=1;b=0;
>> al|b
ans =
1

JUE T I A5 R AN B S e 5 R SE B AT IR, (R NBAT &5 R /0 X R s
BRI MATLAB H 24 5E L.

e 55 .
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3. 5IF 4T FAE K 60 B EL

MATLAB FRE X T H MR AMEIIZ T 24t it 7 — ARSI E TR
(K H 1, XERR BT REL W SR, FTEL, 3R 2-12 F1 Y T IX e e 4.

F2-12 ERHWZEEERY

E Ih B¢ it AR

all(A,n) ST BRI A AT FIoERE AR 0, EZAT. FIEC 1, AEEX 0.
n=1, RHFAW; n=2, FATRHIW

any(A,n) ST FIAIE A AT FITERTEEAE 0, RNZAT. FIE 1, JENIE 0.
n=1, RHVEFIWT; n=2, FATHKr

isnan(A) kT A A e E R A AEEEEWNaN), £ 1, JEME 0

isinf(A) JIWT A PETCERESNILTIR, ENEC L, FEE 0

isnumeric(A) ik A RIJCE RGN EER, RMRMER 1, ER0

isreal(A) FIWT A FIJCE RS0, ENRMIEZHE 1, 80

isempty(A) ik A R AERE, RMREIZR 1, ER0

find(A) Fl A TR Fon iR AIEAL A e 0 JCE I FRs

(51246 & HZHEE 5 R B2

>> A=[1 2 3;0 4 5;8 9 0]

A =
1 2 3
0 4
8 9 0
>> all(a,1)
ans =
0 1 0
>> all(a,2)
ans =
1
0
0
>> B=1:4
B =
1 2 3 4
>> any (B)
ans =
1
>> any (B, 1)
ans =
1 1 1 1
>> any (B, 2)
ans =
1

.56
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ans =
0 0 0
0 0 0
0 0 0

>> isnumeric (A)
ans =
1

245 HAEMSEERFBERAER

7t MATLAB ', [T /D% iz S5 e W el iz 5ah, oA KEmis BTl
o BRI N, Wi T OB B IR RE RN R AL I I T e X Bus AR (H 2 MATLAB
(P RRBO AN 13X 88, AEE BRI Ia 5L TR a5 T MATLAB Jr A3 nl BRI H Ak 5
FRATHEN) T AR

AT, FEERIT T SR X BOs FAE R 1) R £ o) 2 sqrim( ) expm( ). logm(),
TR S B2 4 1 L3R BR B sqrt( )« exp( )~ log( ). fRIEIE R 2, A MATLAB @
A M RV ZH 1) ek B AR IS R BT S, R, XMOTRSSLE 2R, RS
(1) B 008 R K 2 B 00 IR AR AN SO B AR AR B, DA R 2 B0 Ol T 2 55
e R — N B RO, AR ath—k, R e LB Hd iz
HREAT ST UL T o 5 LA BT R R RE (R S, AR FH B e B ) Bk L SR P
I A AR ].

SeBR L, MATLAB AXH DHULAE RIFEFERI A Z, @0 sqrtm( ) expm( )« logm( ), 1M
4K 2 Hok Bus B R HiE R

FEFE R s SR T, o A T U R B A R ST R PR AR IR is B DU
A T ris ), Ham AL funm(A,sqrt’), Hoh i il 7 204l s 8 sqrt. EHIE R Y
sqrim(A)VFH HLAE 8. ARIEZEHE, HFE A IR0 Bk £ nT RIA 8 funm(A,‘log’).

AR b i st v aok B A S R R ek B P, T DA T LA — 2 A A A
IEERAL WK 2-130 K 2-14 K 2-15 Pon. WIERFFEE, X8 pq s nl A aE A A% 58
JSON) HE PR 1 IE 5

FT2-13 EAHFEH

REFS BIRSINRE RS BIRBINRE
abs SR {E S AR logl0 PL 10 AR HIR 4
sqrt FrI7 round POty TN FEH A
angle KA fix ] e 40T 0 77 [ 3
real K HTHS floor 7] 10 — oo ) A
imag KB HUE TS ceil ) $10 + 007 ) YA
conj SREHH ST rem(a,b) 3K alb AR5 RE
exp HARFEEL mod(c,m) 3K o/m HIIEAREL
In DL e R IR 4L sign 5 BRI
log2 L 2 D JE IR H
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*2-14 ER=AERH
RHHFS BT INEE BBHFS BIRBINRE
sin Ei% sinh Xl ES%
cos RiZ cosh MR %
tan 1EY] tanh XU IE )
asin RIE% asinh SR IE X
acos SR acosh BB AR 7%
atan RIEV] atanh SR IE]
*2-15 HFREH
EHFHS BRI RE RS BIRETNBE
besselj R INIERR gamma y ¥
bessely 5 S DUIE IR R 4L gammainc ATEEH y L
besselh =2 DUZE IR R4 ellipj Jacobi #fi[5 pF £
legendre A ) L7 e 4 ellipke M e
beta B R erf RZE R
betainc ATEA) B REL rat A HLE T
[612.47) LL2° KMEaARIH sin( )R £ 4l & 541K B 5% R 5k
>> ang=0:2:90;anglel=ang.*pi/180;
>> gin(anglel)
ans =
Columns 1 through 7
0 0.0349 0.0698 0.1045 0.1392 0.1736 0.2079
Columns 8 through 14
0.2419 0.2756 0.3090 0.3420 0.3746 0.4067 0.4384
Columns 15 through 21
0.4695 0.5000 0.5299 0.5592 0.5878 0.6157 0.6428
Columns 22 through 28
0.6691 0.6947 0.7193 0.7431 0.7660 0.7880 0.8090
Columns 29 through 35
0.8290 0.8480 0.8660 0.8829 0.8988 0.9135 0.9272
Columns 36 through 42
0.9397 0.9511 0.9613 0.9703 0.9781 0.9848 0.9903
Columns 43 through 46
0.9945 0.9976 0.9994 1.0000

ABICL 2° A TaIRE, T8 ha 3G — e AL, ARG AEEL B NIE X R BUE 5, — Ik
LSRG T 0° ~90° IR 46 AN RREUH . WL B, 5238 T W14 3] MATLAB ff%041
B EATEE VB A o K ThRe . WU, BL2° D IRE L2 BIAC TS RS R I B i, AT
o[ 41 3 14D [ o 08 2 SR o

¢ 58 ¢
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[512.48Y  HIHEs: oA K 1038 B aCSRAR B R0 2

>> A=[2 3 4;5 6 7;8 9 10]

A =
2 3 4
5 6 7
8 9 10
>> B=funm(A, 'logl0')
B =
-2.4810 + 0.94561 5.4987 + 0.22741 -2.3901 - 0.49081i
5.6293 + 0.09031i -10.1738 + 0.02171i 5.7600 — 0.04691
-2.1288 - 0.76501 5.8906 — 0.18401 -1.9584 + 0.39711

G A YO, gt TN TSR . T S 2.45 B, RSBl SRR
BRI DX 31
>> Ba=1oglo0 (A)
Ba =
0.3010 0.4771 0.6021

0.6990 0.7782 0.8451
0.9031 0.9542 1.0000

25 FHEHRIZE

MATLAB BA PR, (HACHlESE —#F, 2l — A 4w i i fr
DA 745 3 1 da S A i P A S AT 2%

251 FHELES—UFHEA

PN R ES — NG, XA R R — AR T MATLAB 1E
FRPRAR RG] HHE—, HWE MATLAB [ LAEZS 0 & O, PR RA R
TR R (BN char array). 1 M EAEZS ) 1 LS —AS—4E PR, okl

CHASEARAEME SR Bk R, AR RS YRR A AR IS A R
RSN
1 5 H SR FWMA

FH AN VB B B AT 58 B 44 B AR s IR 4, TRAS I an T .
[ 2.49) ¥ 3 NP H I EZS S1. S2. S3 X 3 MEE,

>> Sl='go home', S2='#i[HI&, HJLA[R ', S3="go home. HIHIH, AIATR"
S1 =

go home

S2 =

WA, A%En R

S3 =

go home. HHIE, AIEAIR

A
A
o

g

=
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2. —YEF LA R

DR Ay i) i PR 2B B VR R — B A vk, T — e R A R B, SR AL
HA RS AR AR e R LA I ERMAERE. B, J5 0 A Bl m) = 10 5 vk g
R . R B F A 2 H AN .
[ 2.501 HI 3 Py b e 7744l

>>8a=['I love my teacher, ' 'I' ' love truths ' 'more profoundly.']
Sa =

I love my teacher, I love truths more profoundly.
>>Sb=char('a':2:'r") 2-Re27A

Sb =

acegikmog

>>8c=char (linspace('e','t',10)) S RBE

Sc =

efhjkmoprt

A, char( e — SEEUER R AT R IR, 2.5.2 TEBATHE. A4, EERM
%% Sa 7E TAEZS 1A T 1 AR (R - T, UL size MK/, AREELICH'E HA 4 NcE, W
A2y Sa fEN— DA B IE S o
25.2 WFFHFEMZTURE

N} AR 4L R AT, X S ek B AT SR R R R R B B B
length( A size( ), A7 H FEEAH L 41¥) double( AT char( )55, T 2845 36 W 7%

1. REFSEKRE

length( AT size( ) EARABREM 17 H3 « BUALBHERE AN, (HAVE EA XA, length( )R
eI b Bk B AR N, 1T size( )W) BA—AN ) 2 1 JE 20 4h HE BT &% 4 1 2K
No PIEIICFR A length( )=max(size( ). WATAIKL N 2441 .
[ 2.51] length( )F size( )eREUWI HT% .

>> Sa=['I love my teacher, ' 'I' ' love truths ' 'more profoundly.'];
>> length(Sa)

ans =
49
>> size(Sa)
ans =
1 49

>> A=[1 2 3;4 5 6];
>> length(A)
ans =
3
>> A=[1 2 ;4 5; 6 71;
>> length(A)
ans =
3
>> size (A)

e 60
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ans =
2

2. FHB L I AKX SR

FRER AT T RN, 78 ASCIL i, AN FFF SO0 B — N e 4 fis, 9
FIF A XTI 650 Wth—3k, FAF A XATAE— A —4E B B0 2 IR B R oG R o 1Kk
PR T 455 B 5 BB N 2 8] o] DUAH B 4 St
[15) 2.52] JH abs(). double( )1 char( ). setstr( )SZHL 745 o 15 B8 B 20 10 A B4

>> S1='T am nobody';
>> Asl=abs (S1)
Asl =
73 32 97 109 32 110 111 98 111 100 121
>> As2=double (S1)
As2 =
73 32 97 109 32 110 111 98 111 100 121
>> char (As2)
ans =
I am nobody
>> setstr (As2)
ans =
I am nobody

3. lRERF B

stremp(S1,S2)/& MATLAB 777 LU 2L, 4 S1 5 S2 SE AR, IR [HHE R 1;

A, AR [EME Y 0.
[ 2.531 stremp()IfH%.

>> S1l='I am nobody';

>> S2='I am nobody.';

>> strcmp (S1,S2)

ans =

0
>> strcmp (S1,S1)

ans =
1

4, ERFFE

findstr(S,8) & NN KR S P EKFARH s BIRRE & [HI 25 R & Rk
AP Sy YA
[5] 2.54) findstr( )] %

>> S='I believe that love is the greatest thing in the world.';
>> findstr (S, 'love')
ans =

16

5. RTFFAE
disp( )& HH L b YA IR R R B A R PR R BT R L

e 6] -



© 62 MATLAB #mfi & 5 A 4572

[512.55) disp()HIHZ-

>> disp (' RS RE: '), Result=strcmp (S1,S1) ,disp (' FA 1 NP 54
ME, Ao WARRE, )

%%ttiﬁﬁggﬁ%% num2str int2str
Result =
1

A1 WBEHH PR R se A H, R 0 ASTA] .
B T _LIAAR X 5 R E R B, MR EE AR Z, IRTRE, AfF——
A4, HFEENTTIET MATLAB #5 B3R 4340 5¢ 32 8115 L

2.5.3 ZH=FrEA

TR LSO AT A R HEB R ) B . A T RIS B R T, AT
DUHT B 3 NVE AR B OE R s HOE R4S . TH IS S i A s B
[1512.561 F S1. S2. S3. S4 7r R ANEM 4 17, M A ANIES I MG 47157
.

>> S1="BBEULZRS, ;

>> s2=' AR,

>> S3="BAR LS, v

>> sa= RIGLIE 1

>> S=[S1;S2,' ';83;S4,"' '] SULIREORBAT PRI, AEIN ZERN 4%
S =

H B LL 2R

WS AR AE AR o

AN L e e 4

FRVaHE LN

>> S=[81;82,' ';83;54] STHTTRFENFIN . RGP A

??? Error using ==> vertcat

All rows in the bracketed expression must have the same
number of columns.

A LUK 7 RO B AR W A e 24, AR 2.54 R 204 char().
strveat( )A str2mat( )iX 3 MR EL.
[5]2.571 H char( )~ strvcat( )FI str2mat( )eAE0 A il 4k P4 AL 7]

>> Sla='I''m nobody,'; Slb=' who are you?'; SHHEBHHEHG|SH L L
>> S2='Are you nobody too?';

>> S3='Then there''s a pair of us.'; SV R R S S R AL B
>> SSl=char([Sla,S1b],S2,S83)

SS1 =

I'm nobody, who are you?

Are you nobody too?

Then there's a pair of us.

>> SS2=strvcat (strcat (Sla,Slb),S2,S3)
SS2 =

I'm nobody, who are you?

Are you nobody too?

DN YA


Administrator
附注
str=['the value of pi=' num2str(pi)];
disp(str);
此函数可联合num2str(将一个数转化为字符串)和int2str(将一个整数转化为字符串)来产生新的信息，显示在命令窗口(The Command Windows)中。例如，下面的语句将“the value of pi=3.1416”显示在命令窗口(The Command Windows)中。第一句创建了一个字符型数组,第二句用于显示这个数组。
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Then there's a pair of us.

>> SS3=str2mat (strcat (Sla,Slb),S2,S3)
SS3 =

I'm nobody, who are you?

Are you nobody too?

Then there's a pair of us.

1 2.57 Hr, streat( )F strveat( )P BRELI X AE T, T 2R 707 H R ) e B A
= I )/ 2y o e i SN A 1 pUEE £ ) e s i A AT

26 /N

WL AR R I AR SGR AT R B S R AN DI 2, MATLAB
WAEISE . {H 2 MATLAB [FRFERIE AL T8 EaR X S8l 1 22 77 1h (109 78 sl e«

MATLAB [ & FiFE K2 2l 7 EEANE SR, Seile T BATE Xz
FERIE SRR, AR 5 h e STk S 5 BN AR 2.

W B I VF 218 s B E P AHER ) MATLAB fEVFZ 7S C SRR AL, H
e N 75 C S A S ZOE 5 IR FF AR D BE ST o NI RO AT R AR P e i
5T R AT B .

1. FIRAEFHM
(1) FEFERE—ATH e R Z R EH AT S 00, XS LS ).

A 5 B. k5 C. % D. k%
(2) ones(n,m) R H0E R A ReRFERE ), HETEIOFERER I ).

A, PR B. 1Tl & C. 1 HiFf D. #1[n) &
(3) 7€ MATLAB "', PR3 log(x)2xf x SRAFE, ERIEZAC ).

A.2 B 10 C.x D.e
(4) Y a=-3.2, HBEERBF -4, WZBEERECE( ).

A. fix B. round C. ceil D. floor
(5) Tk ax’+hy? I4E i MATLAB (RiEA) B ).

A. ax3+by2 B. a*x3+b*y2

C. axx3+bxy2 D. a*x"3+b*y"2
(6) T a=0:1:4, b=5:-1:1, FHIPFEHEFEEXBHERZC ).

A.atb B. a*b C.a"*b D. a./b
(7) KA a=[123:4 56,7 8 9L b=[3 6 9;2 5 8;1 4 7] 2 A&(  )o

A. b=a' B. b=flipud(a) C. b=mfliplr(a) D. b=rot90(a)

e h3 .
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2. FlErRL

(1) fFH %L zeros(5) B e — AN A S AT EMH .

(2) £ MATLAB fiy % & IV H BN FER, FREAC 2 e S Feld ok, HooZm
IHIZ 53 b

(3) A*B MR AR B S5# K/, AN REREATIZ 57

(4) A B PIAMT A AIAHIRI AL, 4300T A>B G RIBH G, AR Z 0 5l 1.

(5) strcat( )F strveat( ) eR EUHS BERF 2 AN AT BT K TE BGHT P4 5

(6) abs()Je— MRS BRI K PR 2

(7) length( )& —AN HBESRFAF oK B2 Bl ) f 4E R0 R 2

(8) funm(A,‘log’)Fl logm(A) &% AR ] PP /> R 2L

3. MEA

(1) A A=[1234;: 5678; 91011 12; 1314 1516], HA M x=[2,4], Xt
AT FisH G 2

C=A(x,))=

(2) x MO F dn K 0.1 (1)) 2, A 4

flg.

(3) EHf) x=logspace(0,2,3) 4= 1 1] & x St o

4) HHFEA=[4234; 16678; 91011 12; 114 155], 2M4'e 4T B=A(,[1,3)ia 5,

il 2 B= o
(5) F#iEEH) A=linspace(2,18,9);B=reshape(A,3,3) 01T 45 A2
B=

64 ¢
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E3E MILAB HEEZE

HFERRN: LU — R HRAT ARG BE A F T — SRR, T AEE)
Tt HAAESAL LTS 6945 R, A A R Al 7 ik Rk R AR 69 P A e L g, XA
MAFF Ao S AR, ARAFALSAHT. RF B EAAHT ) BN 58 15155 % XA
FALAR . BB F AR NOEAERMG . Moy Hm A2 RMBE, FTHRXE T EANFEAM K
REERB T oM. B, Gt EMEHediF k.

HEEK: AFE2RIFA TR T 3 ARG A0S FR-FKZ 7] 848
RKBAK 3 ARG HRMAM T AR, T 0 77 AL AL Fo RS B 3575 3 B ARy
HAEH ok, BRI A F R e £ MATLAB F 5230,

31 % m K

FETRE LR o0 b, 2 B BT RS — M PR AT R 8. PRI 2
W, BN ERESE, ZHNIsF e hRIEAR ISR . fEmEEsh, £
W RRm AL PR f)=ax"+ax"" +a,x" > +...+a, X+a, . M xaEH LKL
I, ARRFERE 2 I, FERE 2 IR R AT N TS R 0, R e R 48 TR
f—AEZETH,

3.1.1 R KIFTIEFICE

& MATLAB 1, ZIiAFRm=AER, e RECEETFHE . R
W 2 A A REBOEN M &, Bin BAE MATLAB gz —A 20k i,
EQTE

s*+3s° 155 —25+9
£ MATLAB 1, 4% R 7 A p— > ) &=
Xx=[13-15-209]

MATLAB 28K 54 n+1 I AR — A n B 2 30, [Rlith, #5721 26T 2R 440
H2E, WAZRAE ) B P AH A AN . 1 22 0

st+1
£ MATLAB 55 N &8N
y=[10001]

3.1.2 ZAKEONHEE

Z U s A 2 NN . . BRigS. H i BUM A A [ B v 2 305K
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a(x) =X +2x> +3x+4, b(X) =X +4x* +9x+16 MUk ILRIZ I E], Bi ) 2 B Py )
ST BURL
(1) ZHA, B co)=a(x)+b(x), WA
C(X) =2X> +6X> +12X+20
(2) 20U, B d(x)=ax)—b(x), WH
d(x)=-2x> —6x—12
(3) ZHAHTE, Ble(x) =a(0b(x) » WA
e(X) = X° +6X° +20x* + 50X’ + 75x> + 84X + 64
4) ZHiHER, W f(x):%:a(x), IES
f(X)=x"+2x* +3x+4
355 A R AW R ) R0 T T BB B, 45 AT IR I 2 T R, )
IR 22 T 20 2 b i B AR K, A v i 2 I5UAT AR R B Ko i FLIE A5 00 1
BEAT IR A 22 TR B A S AR TR, X AT BLE 2 e polyadd KSR %
BRI . BAF BRI B 2% PR K2 1K) Justin Shriver 25 1. (B & LR EGENR, 6.1 77)
function [poly] =polyadd (polyl,poly2)
$polyadd (polyl,poly2) adds two polynominals possibly of uneven length

if length(polyl)<length (poly?2)
short=polyl;

long=poly2;
else
short=poly2;
long=polyl;
end
mz=length (long) -length (short) ;
if mz>0
poly=[zeros (1l,mz),short] +long;
else
poly=long+short;
end

W 3IXAN BRBUE K polyadd.m ST, 34512 SO RAFAE MATLAB &R B2 i — AN H =%
N, 3XFE polyadd BT LARI MATLAB T ELAH b HoAh s 30— REAEFH T
[413.21 M polyadd &K 58 M A F Yk 2 T20:  a(x)=x’ +2x* +3x+4 ,
b(x) = X* +4x* +9x +16 A s 5,
>> a=[1 2 3 4];
>> b=[1 4 9 16];
>> c=polyadd(a,b)

C=
2 6 12 20

[13.2] ¥ polyadd s TE MM AN AFPHRZ A : m(x)=x+2, n(x)=x>+4x+7
(PIAE Inis 57

66
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>> m=[1 2];

>> n=[1 4 7];

>> g=polyadd (m,n)
sS=
1 5 9

Z 0, A T AN 20N B AN 2 I ) £ .
[5]3.31 52 FRMIRZIR: a(x)=x +2x* +3x+4, b(x)=Xx" +4x* +9x+16 [FIA]
>> a=[1 2 3 4];
>> b=[1 4 9 16];
>> d=polyadd(a, -b)
d =
0 -2 -6 -12
Z AR — N, A 2 AR TR, v R A 2 K ) R 4L
MAERURTE S . MATLAB H1 &% conv H 58D fg . BREL conv i N c=conv(a,b), tL
Hoa, b AR Z I R A =, PAEL conv AT LLEREAH], U1 conv(conv(a,b),c).
[513.4) 5l PRIMRZIHA: ax)=x +2x2 +3x+4, b(X)=x +4x> +9x+16 A
>> a=[1 2 3 4];
>> b=[1 4 9 16];

>> e = conv(a,b)
e =

1 6 20 50 75 84 64
[513.5) 52 MNAFRMIRZINNA: m(x)=x+2, n(X)=x>+4x+7 HFEH.
>> m=[1 2];

>> n=[1 4 7];
>> p = conv(m,n)
p =
1 6 15 14
Z I R Tk R, R FH B2 deconv 1] LR [FIAHBR (43 B0 2 . iR
# deconv 151 M [q,r]=deconv(a,b), HH' q, r /AR EERR 2 ik Lt ik,

[513.61 R 3.4 P8, Ekf(x)=§8((;, RN a(x) -

>> [f, r] = deconv(e,b)
f =
1 2 3 4
r =
0 0 0 0 0 0 0

F 2 F RO B 3.4 2 i a(x) , P4 e AEfl b 486k, Db REE I r A%,

(g 371 kDD gt pas .

e 67 ¢
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>> pl=conv([1,0,1],conv([1,2],[1,1])); s WES T2
>> p2=[1 0 1 11; $ BN
>> [g,r]=deconv(pl,p2)
q =
1 3
r =
0 0 2 -1 -1

BRI 2R s+3, REWH 2851,
3.1.3 ZWMAKEFKIREZE

1. %3 XRAE
£ MATLAB " 0] s 3L polyval K47 2 WiASKEIZ 5. B&EL polyval # H 1 —Fpik
g
y = polyval(p,x)
Hrp p REZ IS R B &, x HESRAEM A 4 x RonFEFER, 7F5H y=polyvalm(p,x)
KA N A -
[1513.8]1 FIH polyval B%(FEH s* +2s* —125* — s+ 7 7£ s=3 AbIHI1H:

>>p=[1 2 -12 -1 7];
>>z=polyval (p, 3)

zZ =

31
[413.91 FJH polyval $& i Z 15 s’ +4s°+7s — 8 ZE[~ 1, 4RI ] AR (1) 5 /N 5 HOS R -
>> x=linspace(-1,4,5) $ fE[-1,4] X544 5 ANEHUS

>> p=[1 4 7 -8];
>> v=polyval (p, x)
X =
-1.0000 0.2500 1.5000 2.7500 4.0000
v =
-12.0000 -5.9844 14.8750 62.2969 148.0000

v R A 22 T0 e 25 2 s b 06 7 ) R A
[513.10) AH3H4ERE 23020 P (X) = X3 — 2X — | 76 CANFEFE X Abiofs, b X=[121; -1
02;412]

>> X =[121; -1 02; 41 2];
>>P=[1 -2 -1];
>>Y = polyvalm(P,X)

Y =
0 -1 5
9 -1 -1
3 8 5

2. 3R KA
e 2 mA R, 2R x ME, SRR, T x 20l

DY
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HBATLLE B f(x)=0 [IFE, 5 22 T SR AR IS S B A SR — oo 2 O FEIR B . 22 T
S IRANA] X5 I (PIAR BT DA — N BHAS, wlfe A s T e oh |2

7t MATLAB HH & pR 2L roots AT 4R H 2 =00 A3 I SEAR R AR . /£ MATLAB 1,
Tt e 2 T 2 e IR, AR m . AHTEZEA: x=roots(P), H:h P AL I M REN
i, x WAME, B x(1).xQ2), - x()72alfE 2 000 n M. MATLAB #le: £ oHite
T, M2 E.
[613.11) ki s* +3s’ —128 — 25 + 8 [,

>>roots([1 3 -12 -2 8])
ans =
—-5.18325528043789
2.17062070347062
—0.83694739215044
0.84958196911772

EE: ELEeEsT, KFHEIARA K(ong)R!, FHEAH(short)R!, LRAH £7],
ARAEE T AT MATLAB & O 49 Fle | Preferences 44~ #4715 2.

[13.121 K T41 8 UARKUT IR
x* —36X +546X° —4536X° +22449x* — 67284’ +118124%° —109584x + 40320 =0

>> p=[1 -36 546 —4536 22449 -67284 118124 -109584 40320];
>> roots(p)

ans =
.00000000000060
.00000000000532
.99999999997983
.00000000002646
.99999999998295
.00000000000559
.99999999999921
.00000000000003

URAE 7 DRI AR K36 =37 PGB 8 U R, ml IR IR iy -

>> p(2)="37;
>> roots(p)

P P W Wwu u 39 o

ans =
16.11915507295279

5.03509581022879 + 5.149749378225471
5.03509581022879 — 5.149749378225471
2.82103813323916 + 1.728121585006091
2.82103813323916 — 1.728121585006091
2.08438753810761 + 0.249352404739041
2.08438753810761 — 0.249352404739041
0.99980196389608

PSP UCRIRE R, I 2 TR B i N AR Bl 5 1R 22 T AR AR 1 et 25 A2
LI A RISRAR D 3R, H BR 2K roots SR 22 W AR G » ZHEARACA S 2 I REA T Kk
XA TE AT A1 R EL polyval K5I

.69 o
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[413.13] kK2 I - 3x+ 2 IR IFRAIE

>> p=[1 -3 2];
>> roots(p)
ans =
2
1
>> polyval (p,2), polyval(p,1)
ans

ans

o Il o 1

AR WRFIGRAT A AT AM, AR &I polyval BiEsg 4 R AF FE,
71 A — /NP ER N 8 3K,

3.14 ZLMAHME

£ MATLAB o] FHFF5 T 246 4 ) A L poly2sym KAitE 2 1K, 0 n] i B8 %L poly
HSRAR S I 1 22 T 25 o R 2
[513.14) FIH A% poly2sym i £ i s* +3s’ —158 =25 +9
>> T=[1 3 -15 -2 9];
>> poly2sym(T) ;

ans =
x"443*x"3-15*x"2-2*%x+9

[413.151 2R AREZ I s* +3s° 155 —25+9 .

>> T=[1 3 -15 -2 9]; CE2V IS 40Ny
>> r=roots (T) ; 53R 15 2 T AR

>> poly(r) S AR R 3 H 22 Tt
ans =

1.0000  3.0000 -15.0000 -2.0000  9.0000
2 31 WG T AEATT i i 5 2 IR E A G B A

F3-1 APTRHSHAEY

A Ih RE
conv(a,b) Ifeyk:
[g,r]=deconv(a,b) 3PS
poly(r) JIAR M I 2 R 2
polyadd(x.y) ik
polyval(p, x) T x R 2 IE
poly2sym(p) B R H 2 AR AT 2 T
roots(a) K Z B IAR
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3.2 IHEMBE

FEREL N A, AR RE B AT T iR R AR R Z MR R, — L
AN 223 BB 1Y R Is -SRI E T ok ARk A st k. i, Al
LSRRy = £00 FIRREL WIS RS, ZPREHERA [a,b] XA R AAAER, (HiE
AR AE [a,b] L — R BB HOCT R, LR T IEE, 13k 3-2 Fis. B
AT x i R AR, X RE — 2 s By = g0 XAy = f(x) 15
AR

AR S KA HR R BRI AN AL, 8 R 32 2256 bR K y = g (%) IO EAT P Rl AN
WA WERMEARAE, WAz, —BJUEE, mRNEESEIEaRE, K
MU S . /£ MATLAB ', LR RIAEEEME, #AMNKRBOREE . Fiigis
— eSS H I MATLAB R85 N UHEIX B Fh 75725

£3-2 y=f(x) HIMMEIER

X X X, X,

n

f(X) f(xl) f(xz) f(Xn)

3.21 ZLAEEMUE

Wa=x,<X <--<x, =b, CHAN+IRTTR(,Y), 1=0,1-,n, Hx BAMFH,
AT R (X%, Y;)» 1=0,L,n i LUE 2 HAEDN Ry = f() 774 . f B Rk Bk
AIREE AR, WAL, ER TR ARANN IS T x = X% » AT e X
Ry, R 2

YRR AR AR P, FF A — A TR R y = g (%), Al g I A Y
Mo By, =g(x), i=0,L--,n, g0 ERREL f(x) Baah. LA H, EidETES,
5 L ANEE IR, SR DA T VR B 1 s TR DG &R, AN w] A v 3] () i 25T
MIOME . BRI 2 I 2 TR AR 25 8 (A BRAMFEAS 2L, 724 3 ANt o i LIS S84 5
SEHF IR, RS T A B AL E Nz .

WG TR SRR B SR EAE, Gk, AMIBEER ROt thd, e
A A NS, RN 20 1 OB T AN MK . IR AL G R A AR
BN RZEE TR, BT R e BRE D 2 I, XML G A G TR, FROA
Z UG (PR AU ). XTSI HEE, B S AR AT Rk i R E A

Biltn: KT8 58 B ST (X, Y, (%, Yy ) es (Xon Yy ) » RIS 4 S 2 10, B
M= Z 0 g(x) = a,x’ +a,x* +a,x+a, WA R IALE R 50D, 1 g(x) R AT ReIr X
G RN B 0T o X R DA SRR T 1 %) B /M i) ke S«

%gg%gy%&+agi+@m+%—yg

i A a;,a5,a,,a,, W g(x)=a,x’ +a,x* +a,x+a, Ht2&Hr i TPl . fis2,

Z OIS TR Bk A 2 I, A S I B o B, X AN ER IS 2

e 71 e
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Tt T sk 23508 2 200 (R A

FUE AR A VF 2 AL Z AL, AH 23X PR 2 d5 KR X AE T4 24— i 27 R
[[IECERERNE S N Y|k E =LA TS

H MATLAB 7] MR 25 5 L SEIUAE AU A, S54RI H R £ . interpl (—4E
fifH)~ interplq(PRE —YEL AR () interpftCR ] FFT L) —YE4H{E) . spline(— X F: 454
i)~ interp2( - #EH{H). interp3(=4ESHE). interpn(n 4EHH{H).

NI A4 O B TS . —4ERRE(E MATLAB 0] Ji] 2 50 Ui (2 2 45 interp]
RSB, 2 I H e polyfit K SEIL

1. % WA AHA % #K (interpl)

yi = interp1(x,y,xi,method) X} THH{E KAy, = g(x), HH x Ay & AR T x,
y{H, xi Z&ENHIEPE S, method AFHIE /715, AT LA E NI TVEA : ‘nearest’ 3+ 4K
AR A, HHAGH R linear HZEVER(E; ‘spline’ AFEACIHRE AL, (EEds 1y
sAREHE, BVAESET AT ‘cubic” h ZIROTREGE . P ‘nearest AT L bR,
SN EMEAT: linear BN, 7EFEAST ERIZEARMAN K “spline’ S fE I 7], (H4H
g BRI s ‘cubic’feh AT, i 45 R 5 spline’ ZE A2 o WHREHE ALK, Llespline’
BRIEC N A5 BT T I it e BV, ORI

A MEAAE A o BE PR, "W B N AH AR )5 mOF Rk, AT iy
TSR S BL A VAR pR K. SRR YA A S R I AR, RLIE VS RN
PP e O I R ON I AL 85 B 6 Wl |11 5 i e £ 1 B e 2 O T SR
T EORAE n R0 R IERE FEWAH 2 &, (R T e/ E &A1 RUR AT, BV R 2571 A
b FEAAAFAE, TSI T B M 4B A 75 20T 4 (8 1h Ze CanBlbakoin 256 ) (R 8 tsle o ) . H

SIRFE AR S i B =ik 2 0, e i e E0E S, Hih R miES. IR
ZBREOATES()(@< x<b), ZEREWLLLT 3 5K

(1) FERANDXEN X, % ][ =1,---,n) b =k 2 I

() fEasx<b I -prSHuEs,

(3) S(x)=Y,([(=0,1,---,n), ZIKFEZRELS(x) B RIS,

7t MATLAB ', iH7 Be& M ImE MBI N y=interp1(x0,y0,x), 1 x0. yo
I ESHCEAR, SKN x BIFEE y; W S IRFESRAR(ERE )N y=interp1(x0,y0,'spline")
ol y=spline(x0,y0,x), x0. y0. x Fly = XIA] L.
[ 3.16]1 HuRiZihek b 11 AN B A ek B s A D CAnEds, FREi 41 AR
T, A BEE MR . — RO R IR BRI AR A AEL 3 PP Vv 500 o 4 (L R BT 1L

>> x=0:10; y=cos(x);
>> xi=0:.25:10;

>> yO0=cos (xi) ; SR HfE

>> yl=interpl (x,y,x1i); s AT E 45 R

>> y2=interpl (x,y,xi, 'cubic'); s =R FE A E 45 R
>> y3=interpl (x,y,xi, 'spline'); sFEAAH{E S R

>> plot (xi,y0,'o',xi,yl,xi,y2,"'-."',xi,y3)

3 B iR LE AL 3.1 P, K 3 B EL 4 R 03 0 2 B i e B SR, 793
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e 73 e

HARZZWNE 3.2 Pros. I 3.2 aTBUR Y, FRASHEAT = O R ARy, iy BLk

PhA fEL U 22

0.5¢

2 4

<] g

3.1 3fiRET % LRE

Sy BUmAL S Rz %

H H H
10 15 20

H H H
30 35 40

=R S R i 22

i i i
10 15 20

i i i
30 35 40

B4 LR 2 32

E 3.2 3MEEAENIRE
[13.17) B&AT —MRERIHUAERLE A 2000r/min 5, 5 (AL C) 5 IR (ST A
s)) 5 MHEAE UL 3-3 s

% 3-3 HER—ZE TREMEE RN EE

45

B [8]/s

0

1

2

3

mE/C

0

20

60

68

77

110

FLrR IR R s AN 20°CARE R 110°C, Wit 25 AL THE t=2.5s Fl t=4.3s I I3,
Al R AE AR

>> t=[0 1 2 3 4 5]';

>> y=[0 20 60 68 77 110]"';

>> yl=interpl(t,y,2.5)

vyl =
64

>> yl=interpl(x,y, [2.5 4.3])

o° o

o° o°

LN
B NIRLRE
BN EIE S 2.5

XN 2.5 [FRBUEN 64

SAHEEER N 2.5, 4.3, VERCRH L 1BAZ AW

e 73 e
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yl =

64

86.9

>> yl=interpl (x,y,2.5, 'cubic') S DL =T RO AR m 2. 5 AR

vl = WM 2.5 MEREMEN 64.6078
64.6078

>> yl=interpl(x,y,2.5, 'spline') sl spline MBS EHE S 2.5 ENIE
vl = WM. 2.5 MEREEN 66.8750
66.8750

2. %\ IAFEK polyfit
MATLAB T[] polyfit BREH AL T B Bl 2 W, i 74 pi

p=polyfit(x,y,n)
[p,s]=polyfit(x,y,n)

o x,y H OB, n A ERAE 2 BECE R, T p ok RS 1 2 0
KXIMREL, & s Ui H R 5L polyval SRAFIIARR TN THE . — kU, 2B E %L
n K, S IR R

15t polyfit pRE T2 ) 2 Tk f(X): ax"+a, X"'+--+ax+a,, M polyfit pf
AR A BRI TR A, A, ), IXECRHL LI T po FER: n Y
M2 A A n+l SR

PRI polyfit 5 FIEREL polyval( W, 3.1.3 "N)&E Gl RAEH, HH polyfit THH H 2 I 1) %
NEREa,,a,,0,8,,80 Ja, PR polyval X4 A i gk ¥ 2 TR AR

[513.18) XJmjH X=[-2.8-10.22.1 5.2 6.8]F1 Y=[3.14.62.3 1.2 2.3 ~ 1115 AT B Hh
3. 4. SZ ARG, JFE H EEET .

>> x=[-2.8 -1 0.2 2.1 5.2 6.8];
>> y=[3.1 4.6 2.3 1.2 2.3 -1.1];
>> p3=polyfit(x, vy, 3);

>> pd=polyfit(x, vy, 4);

o\°

AR £ 2 T < Ay

>> p5=polyfit(x, vy, 5);
>> xcurve= —-3.5:0.1:7.2;

AR x fH
AR IS s 51 2 T AE

o\°

o\°

>> p3curve=polyval (p3, xcurve) ;
>> pdcurve=polyval (p4, xcurve) ;
>> p5curve=polyval (p5, xcurve) ;
>> plot (xcurve,p3curve, '--',xcurve,pdcurve, '-."',xcurve,ps5curve, '-',x,y, '*"') ;

AN 2 AU A e an 18 3.3 Biose

W RN 5 21 7, 19311 3.4 P i4da itk .

MO E H, AR EOE /e, SRR R . BTl LG s
(1) 22 T3 BT J 1) 5 R ol I 3 7 F2 FE R Z0(7 B DA (R #RA E B, it S B LA B il 2 10X
I T T R A A

74 o



% 3% MATLAB %1 =%

75

E 3.4 5~7MzHmAUEHEE

(51 3.191 AN H AN BT T AR AN K RN AL, A T R v e 3 BNV S A o) 0 4 T
KRR o, A A AN K 2o ik, 0 G AR A L AT L PR A 2 S 0 i

AR g EmR
At N\
\
4t .a
L I
& 3.3 3~-5HEmAMEHLE
150 T T T T
100
ol Thr & 5,
ol A e ~__ N=1~/|
‘ i N
(e
=0k
5P & T X,
-100
1y 2 o 2 a 5

% 34 fIoR.
% 3-4 WMEMARSHERER RS

ERRE X AR y ERRE x ARy
2 106.42 11 110.59
3 108.26 14 110.60
4 109.58 15 110.90
5 109.50 16 110.76
7 110.00 18 111.00
8 109.93 19 111.20
10 110.49 — —

75
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. NIIERH 3 B 20 B Ede, I im0 2 S AL

>> x=[2 3 4 5 7 8 10 11 14 15 16 18 19];
>>y=[106.42 108.26 109.58 109.5 110 109.93 110.49 110.59110.6 110.9 110.76
111 111.2];
>> v=polyfit (x,y,3) K A B AL 3 Bir 2 i
V=
0.0033 —0.1224 1.5113 104.4824
>> t£=1:0.5:19;

>> u=polyval (v, t); s Z AR HS ¢ BE
>> plot (t,u,x,y,'*") s LR A 1 2 T ih 2k 5 AN Eid s i) 2= 5

FEFFIBAT A R RIRIH A - B 3.5 o

112

11k

35 EHSAK3IMBlEHL
SRS R 2 T AGE N 5 1, B
>> v=polyfit(x,y,5) SR CEIEE LA R 5 B 2 T

v=
0.0001 -0.0055 0.1176 -1.2012 5.9223 98.5719

X IR S HE R A AU A AR B 3.6 BT o

112

11t .

110} 1

at .

et 1

07 1

=18 1

W05 E

gty 1

Elne] 1 I I 1 I I 1 I I
ol 2 4 g =] 10 12 14 16 1a 20

36 EHMmKkS5HMBIEHME
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AT RIS R, R R AR ILHOR, R AIE SOy

>> x=[2 3 4 5 7 8 10 11 14 15 16 18 19];
>>y=[106.42108.26 109.58 109.5110109.93 110.49 110.59 110.6 110.9 110.76
111 111.2];

>> pl=polyfit(x,vy,3);

>> p2=polyfit(x,y,5);

>> yl=polyval (pl,x) ;

>> y2=polyval (p2,x) ;

>> table=[x',y',yl',y2', (y7y1)"', (y7y2)'];

K table [FI{EL A et Ak 3-5 P
#3-5 TREIMEAIE Y i

X y y1(3 ilE) y2(5 &) y-yl y-y2
2 106.42 107.0413 106.4682 -0.62132 -0.04819
3 108.26 108.0024 108.2841 0.25762 -0.02412
4 109.58 108.7772 109.2686 0.802772 0.31139
5 109.5 109.3854 109.7409 0.1146 -0.24089
7 110 110.1799 110.0137 -0.17987 -0.01374
8 109.93 110.4053 110.0754 -0.47526 -0.14542
10 110.49 110.61 110.3096 -0.12001 0.180446
11 110.59 110.6285 110.4777 -0.03846 0.112291
14 110.6 110.5826 110.8392 0.017417 -0.23916
15 110.9 110.5987 110.8342 0.30132 0.065845
16 110.76 110.663 110.7818 0.096962 -0.02177
18 111 111.0147 110.8533 -0.0147 0.146667
19 111.2 111.3411 111.2833 -0.14108 -0.08335

s 3 M A I 2B - 5 A 1.50470114
5 B AU R ZE AR IR S 7 A 0.314867848

AW, 5 B 2 ISk BERR S B 3 Bl 4k v e,
3.22 mIINZEEWE

3.2.1 TR ) 2 1 AU A R O B T IRAUG B Rl R OB, FRATTH U 45/

TG FE TR RN R Z A S . A — A R EOE N
y=a0+a1r1(x)+"'+amrm(x)

HAr (%), 1, (X), -+, 1y (X) 29 M AN B (2 TP R RE R D)« BT N AR08 5L

Px,y), 1=L2, nn>m, FEAMCA EioE UG R B0 U 43 31
Vi~ o (X)+-+a, (%), 1=12,---,n

LRI TRAA— A, WERASES . KRS HEHE S ay,a,, -, T

4UE, 1N a6, FH Y =8, +an )+ +a,r, (%), 1=12,,n 1525

e 7] o
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E SIS y, R, X4 d,,d,, -, a, e MR B2, JIK

min zn:(yi —(a, +a (X)) ++a,r (X))

XML Y 5 + (%) +- -+ a1y () IR 2205 MIE e /N 3fe i SO Je /T i 1
PR Y FR N fe /N et 15 pR K

WRE U BB S T 28 oy IR IR VBB I R A R e T
S o, RARENE R E, WO AR MRS . A2 2 RSO0, mT LIRS bR AR #i) J7 3ORE A
SRV AL MR, il BB A R, y =ae™ , Hha, b hfe s, £2—4
2 PR AY I AT R A B (B T ECES X 4, /3% Iny =Ina+bx , 4
Y=Iny,A=Ina, WHBELNY = A+bx, B ANLIERAL . KRR LURH]
MATLAB H1f] polyfit BT I G 715

[$513.20]  INASHE o A0S S W FE B 1R 3-6 BT

®36 RBESTFUFRMEELRE

1 2 3 4 5 6 7 8
X; 3 6 9 12 15 18 21 24
Yi 57.6 41.9 31.0 22.7 16.6 12.2 8.9 6.5

Horp X, Rom NI AR SRS I [R],  y, RN 2 S S A ) e o R A0 2% i ek i 1Y) 8
WHNE, RSN SRRy = ae™ , Hfa,b WFFESH. KUESHHD
R
i PUAB y = ae™ JEARLETERIY, PIILHCE FIXEE 8] 1gy = (blge)x +1ga, &Y =lgy,
B=0.4343b, lga=m, WHREANY =Bx+m. FHHATHE, HREAHN (x,Y,), W
% 3-7 iR,

HAEFI (Y, BT 2 0BG, SRJEHE B =0.4343b, 1ga=m 73 HI43 AR AL
f#a,bfE. DAl Ay sl

x=[3 6 9 12 15 18 21 24];
y=[1.7604 1.6222 1.4914 1.3560 1.2201 1.0864 0.9494 0.8129];
S y B RS y ESRNEUS A3 1 v (E
pl=polyfit(x,y,1)
b=pl1(1)/0.4343

a=10."p1(2);

yl=polyval (pl,x) ; sHEE
EE ]

pl= —0.04502936507937 1.89524642857143
b =

—0.10368262739895
a =
78.56813216117476

I 4 RT3, RSB R AR y = 78.59¢7 17, X BREAE X, b0 REFHUA A

.78 o
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W% 3-7 Fios.
x3-7 HBEHFUYREEEERELEE

1 2 3 4 5 6 7 8

Xi 3 6 9 12 15 18 21 24

Yi 57.6 41.9 31.0 22.7 16.6 12.2 8.9 6.5

Y; 1.7604 1.6222 1.4914 1.3560 1.2201 1.0864 0.9494 0.8129
BEE | 1.7601 1.6250 1.4900 1.3550 1.2198 1.0847 0.9496 0.8145

3.3 HEMPES

FETRESC B S REAN I, 2 B SR BB 5. = S ek B8 2R R 2K
BRI, B b AT DM A0 JE 28 A OR TS (HAESERRR IR, 28 i 21 1F 2
PR AN BIIL ARGy pR 2, B8 pR B+ ] 8 RO A U BEHT DR Bl s 4 1), 8 AT
S8 o B AE T AR AT JE 22 A ORI AR 2%, A BT A R T A AE A A
00, Ui, 55 R I e B AR 2 G AL AT 5

331 WHFMES

PRSI, FRATTAE SRR A BT R B A O, LR BRATI N R I IR S
i P
Yo =) (n=12,-+)
e B R, X AR RS REAN=1, R E U
Ay =Yt - f(n)
An
AR, KA ZE 2 O5 n &b —[ Z5), A RN ZERHE T
WHESEF A e, &y = F(X), FRS X, dige K h, Widhs)
X, =X, +nh(n=0,1,2,--)

AI1S R AT )
y, = f(X, +nh)= f(n)

BERRR Ay = f(1)— £(0)= f(x, +h)— f(x,) MeRELy = f(X) 7E Xo(EX n=0) 5 11— ¥ 2245 o

£ MATLAB 1 H SR THE AN AHAR s (1 ZE(EL I BB BCH diff, AHOCITEIEAT DL 4 4

diffi(x) —IR [H] x XA AR & — IR o E s

diff(x,'t") —I& [F] x XA AR B ¢ R Ao E s

diff(x,n) —I[H] x XFFEMA AR T n KGR

diff(x,'t',n) —I& [F] x XFJHA7 AR ¢ ) n IR A5

o x ARE—LE B X, LK =1, n HHE dy(x) / dx IEUE A dy=diff(y)./diff(x).
[15)3.21) fE¥&%A x=[13579], y=[1491625], ‘EANTH NI diff p& K fl /&% /2

¢ 70 o
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>> x=[1 3 5 7 9];
>> y=[1 4 9 16 25];

>> diff (x)
ans =
2 2 2 2
>> diff (y)
ans =
3 5 7 9
[6513.22] LAy =x" —=3x* —8x” + 7X> +3X—=57E [4, 5] X[aKH55
>> x=linspace(-4,5) ; sE4E 100 A x I LS
>> p= [1 -3 -8 7 3 -5];
>> f=polyval (p,x); $ZIAAE 100 ANEHEL x AL EXT N IE
>> subplot (2,1,1) ;plot (x, f) SHEAT RN
>> title ('Z2HATE)
>> dfb=diff (f)./diff (x); SR dAEE (£) AT DAEE (x)
>> xd=x(2:length(x)) ; sEERE 99 AN df 1, 1M HAEXN x2,x3, -,
$x100 )4
>> subplot (2,1,2) ;plot(xd,dfb ); $2ZI MM A
>> title (' ZUATEAIMSE )
BATHE R E 3.7 Fios.
ZWmEFTE
00 T T
ol
)
-1000
e S A R S B S
- FRAFENEHE
‘mﬁ\\xhﬁ_F__ﬁ%—ﬁ(J///
ol |
W= = o 0 1 2 &8 4

E37 SHWAARRENS
[ 3.231 XF 3 N FEsl =6x° —4x> +bx -5, s2=sin(a), s3=(1-t>)/1+t*)F]
F diff [¥) 4 FhiBdans o B0 sl .

>> S1 = '6*x™3-4*x 2+b*x-5'; ST RLR (W5 =)

>> S2 = 'sin(a)';

>> 83 = '(1 - £73)/(1 + t™4)';

>> diff (S1) AT AR & x (— Ko E
ans=

18*x"2-8*x+b

>> diff (s1,2) AT AR & x [ KA
ans=

36*x-8

>> diff(s1,'b') AT AR B b (KR

« 80 ¢
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ans=

X

>> diff (S2) XTI AR & a (KA
ans=

cos (a)

>> diff (S3) SO PN AR £ 1) — IR
ans=

—3*%£72/(1+t74) 4% (1-t73) / (1+t™4) "2#*t"3

332 HW-RRRIHERS AR

%fﬁ*’l‘%ﬂﬁz‘iﬁﬁ‘]ﬁ%ﬁiﬁj‘:f(x)dx(f(x)ZO), b a, b 20 XA U R A

TR, OO LR IR . AN AE S B ) 8 () S, AR AR Bl A A T 2k
y=f(x), HEZk x=a. x=b 5 x FlipT Wt s e i, ik, AE feoLt a4,
SUELE AL T S5 H AH Y () G B TE B THIAR, A9 2 1 Fras AR M . SR AR e AR 43 11
HUHITEFEA ISR R BT XM [a,b] 20 n AP IXTE] X, X115 i=1,2,00,n, Horb x =a,
X170, IXFE SR E R385 73 At Ay SR A Il

FIH MATLAB [R5 BRECR SRR P RE 2R AL, 2258 () & i50E as b, EAHREIX
A [a,b] 2 MBS I H 6N I AR e RRE FEAS R AR MR R A T

MATLAB #2417 747 BRIX (A N, Bl v S5 s OB 2 I e 2, e 190 )2 cumsum (R
JERGY), trapz(BETERR 1), quad(GEF#RFN4T), quad8(BHAR Sy, MFR &R B EE R 4)
T AT BT A

1. 4B/ R 3A R

FOAEEALAR I T PR AL cumsum SRSEBL X T [ X, cumsum(x)IR A4, JLER
FANSTEER N )i x HIRTT AN TTERIAT . AR x 2 — DR, AR BN KN R R RE, 3

[T FR A5 AT x BB B AR HER D 23N | = h_ni: f(x), FH MATLAB k:Kfi#

n-1
W cumsum(x)*h, . h b7 XEZK, cumsum(x)XﬂL}iTLZ f(x) .

i=0
[5]3.24] #A=[123]. B=[123:456]. C=[123:456;7809], FIHAEIEKE
cumsum 7 H K HA) .

>> A = [1 2 3];
>> B = [1 2 3;4 5 6];
>> C = [12 3;456;7 8 9];

>> cumsum (A)

ans =

1 3 6
>> cumsum (B)
ans =

1 2 3

5 7 9

>> cumsum(C)

ans =

e8]
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[513.25]1 AHFIEE SR (0 = I:sin xdx (IR RIRSHAE A 2).

>> x=linspace (0,pi, 100); STE[0, m] ZIRIH 100 AN HS
>> y=sin(x) ;
>> T=cumsum(y) *pi/ (100-1) ; $ pi/ (100-1) FoRPH/N B H 2 R AR 25
>> I=T(100) SERETE [0, w] I IAEERASY
I=
1.9998

2. R EBAEARS

Tl BB AR 43 FH B AN trapz SKSEH. trapz bR B0 FIAS 2000

(1) z=trapz(y) & /R B TERU AT y BRI . XTI, trapz(y)iR[H] y IR
gy R THEE, trapz(y)iR P47 105, AR TR 0 BN AR R T RSN y BEAT R
MR 0T n B8, trapz(y) NEE— D AR YEREAT U155

(2) z=trapz(x,y) KAHEETER A y X x IEER . x Ay D20 K ARG
frmE, B x DAUE DR, Ty DRI YRR Y x SRR .

(3) z=trapz(x,y,dim)El trapz(y,dim)#& s M y 5 dim 4EFFa618 BB TE AR S E AT RS
. x MEFKELIAYE size(y,dim) KA

(513261 FIHIBREEEBUY £(0) = [ sinxdx .

>> x=linspace(0,pi,100) ;
>> y=sin(x) ;
>> t=trapz(x,Vy)

t =

1.9998

W R ARG B BORE A I 45 0L, AT LR KU — i 47 BT x=linspace(0,pi, 150), HAh
ERAAE, N t=1.9999.

3. FEHRIAARS

VAR RVEEAE AR 7 H R 2 quad RSEIE,  quad BRI A S X T

(1) g=quad('f,a,b) KoL H FIENIE U R~ AR 775 AR SR IXTE] a 2] b % ek 3 f(x) i
TR, BRI ZEAE 1e-3 YalH N . MIASEUT T2 — N7, R s
BT NI RN, R PR 2 ) R

(2) q=quad('f,a,b,tol) FR7~ff FH [ & LI UH (1)1 AR 7V NI X TE] a 2] b X BREL f(x)
TRy, B IR ZE4E tol JulH N . 24 tol I 2 rel_tol abs tol]i, 73 illZR7nAHNT 1R 2
RSN

(3) gq=quad('f.a,b,tol,trace) K/~ ANSEL trace AN NERF, LA S BB
SHIVEEAN R . HARTE

(4) g=quad('f,a,b,tol,trace,pl,p2...) K/~ LVFZH pl, p2 HIELHL KA f(x), B
g="F(X,pLp2,) o EEXMIGHT, A HEIAK tol 5 trace I, FFHA T FEFE .
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(513270 FHE AR A RR £(0 = [ sinxdx 18155«

>>g=quad('sin',0,pi)
g= 2.0000

[513.281 FFUABUY 250K £00 = [ —ax 9B
fi#g: Tk

>> quad('l./(x.%3-2*x-5)"',0,2)
ans =
-0.4605
Jii% 2
>> F='1./(x.%3-2*x"5)';
>> quad(F,0,2)

ans=
—0.4605

4. FHRIAERS

BERAEZAEA 7y FH SR quadl(X L 12 L 19/ E) K. quadl ETEA
(1) q=quadl(fun,a,b)
(2) q=quadl(fun,a,b,tol)
(3) q=quadl(fun,a,b,tol,trace)
(4) [g,fent] = quadl(fun,a,b,...)
(413.201 FIIRHIHMAYY [ e dx .

>> z=quadl ('exp(—x.%2)',-1,1)
Z =
1.4936

(913301 FIRHREUMASK 100 = [} —dx 9B

>> quadl('1l./(x.%3-2*x-5)',0,2)
ans =
-0.4605

ORI, 4 MO IR ORI R, A trapz LU, quads quadl ANFZARAET
X E R MR, R B0E B RAGE LERI IR A, M trapz 2400 B L
REHEARY .

3.4 ZMAEAEMBER

LT REAL IR SRARAAAE TREBOR DY S 21, i FAE AR V7 22 400 th 22 il 21,
PRI — AN I 2 RS . R T2 RE AL BB — e ok — e
Bk, WURAEBCH S ANRENNOL T, WAy P PUa SRS R d e 1 k. B
PVE B RAIRF A BRIEANE 205, ) — R I%, AU — MRIAIIRE, K5

e Q3 e
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Fi— 52 PENIE 0 3Kk HA A R AL 19 5 v
3.41 HiIEZX
1. JEMEAIR R

7t MATLAB 1, ZetET7FE4H AX=B M B AR AR S8 e, B X=A\B. #7
A hmxn R, Mm=n AR, M@ 2n>mi, ERERRS TR
BN MR an < mi, KERERRSS T RR I SN O U .
(51 3.311 =Kkfif FAILm R

1 1
5&+§@+xfﬂ

m+§@+3&:3

2K+§&+5&=2

>> a=[1/2 1/3 1;1 5/3 3;2 4/3 5]; $A M 3x3 HifE, n=m
>> b=[1;3;2];
>> c=a\b s n=m, H A W3, 25HnE—fF
Cc =
4
3
-2

F AR SRR AL AR X, = 4,% =3,%, =—2 . TERE: HilE B Mo,
X, =X, + X =X, =1
[513.32) )5 FR4L: X =X, =X +X%X,=0

X — X, —2X;, +2X, ==0.5

>> a=[1 -11-1;1 -1 -1 1;1 -1 -2 2 1; $A N 3x4 FEfE, n>m
>> b=[1;0;-0.5];
>> c=a\b S AR nsm, FEFERRES H TR N = TR
Cc =
0
-0.5000
0.5000
0

[$513.331 K FAIZrt)ifedl

1 1
Em+§@+@:1
m+§@+3@=3

2&+§@+5@=2

m+§@+@:2

>> a=[1/2 1/3 1;1 5/3 3;2 4/3 5;1 2/3 11; %A N 4x3 JH[F, n<m

e84 o
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>> b=[1;3;2;2];
>> c=a\b $[R4 n<m, KERERRSS T FER B N SR
c =
1.1930
2.3158
-0.6842

2. HE®E
JIREIIABONAR B BALE, A K35 B3 (A BRSO A TR ALRi B
W, H5RBOE MBS TR R, U R 45052 OB, U Rty
i, 5 R AT B AL B BT 210 7 AL i
X =X, + X =X, =1
[$503.34) f#7FE4L: (X —%X, =X +X, =0
X — X, —2X; +2X, =-0.5

>>a=[1-11-11;1-1-110;1 -1 -2 2 -0.5]; A HERE, (A Bl MK
>> rref (a)
ans =

1.0000 -1.0000 0 0  0.5000

0 0 1.0000 —1.0000 0.5000
0 0 0 0 0

HESREH, xov xg WEHBERME, TREAMEM N : = X10.5, X3=X4+0.5,
342 HERE

IEARE AL 45 I MR BRI i 26 388 20 8 S e M T R IRORE AR (R R, AR R A 7Y
WG TR AL T . A LLER T Gauss 152390 H TG 20k, POy et
Pk, IBAERA R LIRS R, AL BT SEIC A T

SEARTEMRLE T R O HEA AR s AT I AL MR X © = (X, X)), 4R
JE 42 BRI ACHI (SR FRAE AR B K0, Tt X O TS IR AUE X O = (), X)), el
X O HRUAFE] X @, X O, e, X2 (X GO, A7 lim X = X, Her X h 505 R
ZH PRI 1)

LEL P R b i I IEACEYE 4T Jacobi 1%4R7%. Gauss-Seidel 151U, SOR(E
Fait)iEAGESE . AT R

1. Jacobi #Xik

WM TTREH Ky AX=B, W Jacobi EAE IEA 2T
X(O) = (X](O)axé())a""xr(]()))' (%ﬂﬁﬁﬁ%)
n (i=12,---,n)
kD — (b — x®Yy/a
XI (| jz::,aljxl ) au (k=0,1,2,"')

J#i

I, 8 SN EREL jacobi SZFR Tacobi EAREE(H & SLEREE N, 6.1 1):

e Q5
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function tx=jacobi (A,b,imax,x0,tol) sHI ] jacobi ERIEMEN T FEA Ax=Db, &
sARWME A x0, ERREHE imax 3245, K
SIEH tol HEfit

del=10"-10; s EXAITCEARKRD, BATKT del
tx=[x0] ; n=length (x0) ;
for i=1:n

dg=A(i,1);

if abs(dg)< del
disp('diagonal element is too small');

return
end
end
for k = l:imax $Jacobi EMVERE EIHAATFIG
for i = 1:n

sm=b (1) ;

for j = 1:n

if j~=i

sm = sm -A(i,j)*x0(3) ;
end

end %$for j

x(i)=sm/A(i,1) ;
end
tx=[tx ;x] ; SR A UAERAR BRI BEAENEBE ex P
if norm(x—x0)<tol

return
else

x0=x ;
end

end $Jacobi IR IS AR A4 R
[1513.35]1 HIH] Jacobi ISARIL 2 AU i i ety e
10X, — X, +2X;, =6
=X, +11X, — X5 +3%x, =25
2X, = X, +10x; = x, =-11
3X, — X; +8X, =15
BRI X =[0,0,0,0]', AR 10 o KEEZE107

>> A=[10 -1 2 0;-1 11 -1 3;2 -1 10 -1;0 3 -1 8];
>> b=[6 25 -11 15]';

>> tol=1.0%10"-6 ;

>> imax =10;

o°

A UGEAAT BRI AU

>> x0= zeros(1,4);
>> tx=jacobi (A,b,imax,x0,tol) ;
>> for j=1l:size(tx,1)
fprintf ('%4d %f %$f %f %f\n', j, tx(j,1),tx(j,2),tx(F,3),tx(j,4))

end

1 0.000000 0.000000 0.000000 0.000000
2 0.600000 2.272727 -1.100000 1.875000
3 1.047273 1.715909 -0.805227 0.885227
4 0.932636 2.053306 —-1.049341 1.130881
5 1.015199 1.953696 -0.968109 0.973843
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6 0.988991 2.011415 —-1.010286 1.021351
7 1.003199 1.992241 —0.994522 0.994434
8 0.998128 2.002307 —-1.001972 1.003594
9 1.000625 1.998670 —0.999036 0.998888
10 0.999674 2.000448 —-1.000369 1.000619
11 1.000119 1.999768 —0.999828 0.999786

FEmafE 12 -1 1], "W, IEARRECEOR, ok Rl .
2. Gauss-Seidel %Xk
Bt RR 4 AX=B 5 g R

dagx; =b (i=12,--,n)
j=1

Gauss-Seidel 1EfCIE AN

i—1 n
K =Ll = S ax = Yax] (=12.0)
a;; i=1 j=i+l
Forp kO IEARIREL . Bk, [FIFERT LA & —AN R 3L gseidel 5B Gauss-Seidel 14X
function tx= gseidel( A,b,imax,x0,tol)$F|H Gauss-Seidel EVLARLNE TR
$AX=b, FEHIMEN x0, ERXEH imax 2
st KSR tol 14t
del=10"-10; SEXAMTTERGERAD, SR T del
tx=[x0]; n=length (x0) ;
for i=1:n
dg=A(i,1i);
if abs(dg)< del
disp('diagonal element is too small');
return
end
end
for k = 1:imax $Gauss-Seidel WAL RIS FAGIMATIT U
x=x0;
for 1 = 1:n
sm=b (1) ;
for j = 1:n
if j~=1i
sm = sm -A(i,j)*x(j);
end
end
x(i)=sm/A(i,1);
end
tx=[tx;x]; SR ARUAERAR BT BARAFNZ = ex
if norm(x—x0)<tol
return
else
x0=X%;
end

end % Gauss-Seidel WATEMIE BAGIARLE K
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(5] 3.36]1 71} Gauss-Seidel p& gt 3.35 ALt i FE4

>> A=[10 -1 2 0;-1 11 -1 3;2 -1 10 -1;0 3 -1 8];
>> b= [6 25 —-11 15]"';

>> tol=1.0*10"-6 ;

>> imax =10;

>> x0= zeros(1,4);

>> tx =gseidel (A,b,imax,x0,tol) ;

>> for j=1: size(tx,l)

fprintf ('%4 st st $f %f\n', j, tx(j,1),tx(3,2),tx(F,3),tx(],4))
end

1 0.000000 0.000000 0.000000 0.000000
2 0.600000 2.327273 -0.987273 0.878864
3 1.030182 2.036938 —1.014456 0.984341
4 1.006585 2.003555 -1.002527 0.998351
5 1.000861 2.000298 —-1.000307 0.999850
6 1.000091 2.000021 —-1.000031 0.999988
7 1.000008 2.000001 —-1.000003 0.999999
8 1.000001 2.000000 -1.000000 1.000000
9 1.000000 2.000000 -1.000000 1.000000

I UL, AT TR B E ) B RIEAR IR B (10 IR), LIRS T TBE RS o A5 R ARG
KT, Gauss-Seidel IEfEZELE Jacobi IEAVESIGE LR, W45 R rh ] LLE H, Gauss-Seidel
AR 5 IR ZE B Jacobi E4C 10 IR 45 R T,

3. SOR(FANFh)ikAX ik

BAR Ak AL S H AT KTy RE AL B — PP i I 770, & Gauss-Seidel 154872
()P nss vk AR

Xi(k+1) =( _w)xi(k) [b Zall jkﬂ) Z aUXEK (i=12,--,n)

j=i+l

X© = (x@,x... (0)) (k=12

HAZH o REAA IR T Fo=1, EilE Gauss-Seidel E{CiE,
SEHL SOR IEARE 1 1 e SCeR AL sor A5 4

function tx = sor( A,b,imax,x0,tol,w) $HJJH Gauss-Seidel ERIEMENETTTFEA
$AX=b, ERWIEHN x0, ERREH inax
sEEfL, KBRS tol $eMlt, w kadhET
del=10"-10; sEXMMTCREAGERAD, BIKT del
tx=[x0] ; n=length (x0) ;
for i=1:n
dg=A(i,1i);
if abs(dg)< del
disp('diagonal element is too small');
return
end
end
for k = 1:imax $SOR EARIE 18 AR AR T 4
x=x0 ;
for i = 1:n
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sm=b (1) ;
for j = 1:n

if j~=1i
sm = sm -A(i,j)*x(j);
end
end
x(1i)=sm/A(i,1); A YRR B
x(1i)=w*x (1) +(1-w) *x0 (1) ;

end

A VGERR B FPL R AF AR ex

o\°

tx=[tx;x];
if norm(x—x0)<tol

return
else
x0=x;
end
end %SOR LA MIZ AR AR L R

[$513.371 FIALEFA 0B 3.35 2t 4l .

>> A=[10 -1 2 0;-1 11 -1 3;2 -1 10 -1;0 3 -1 8];
>> b= [6 25 —-11 15]"';
>> tol=1.0%10"-6;
>> imax =10;
>> x0= zeros(1,4);
>> w=1.02; SHAB0 R
>> tx =sor (A,b,imax,x0,tol,w);
>> for j=1l:size(tx,1)
fprintf ('%4d %f %$f %f %f\n', j, tx(j,1),tx(j,2),tx(F,3),tx(j,4))

end
1 0.000000 0.000000 0.000000 0.000000
2 0.612000 2.374931 -1.004605 0.876002
3 1.046942 2.030921 -1.018978 0.988233
4 1.006087 2.001460 —-1.001913 0.999433
5 1.000417 1.999990 -1.000106 1.000002
6 1.000012 1.999991 -1.000001 1.000003
7 0.999999 1.999999 -1.000000 1.000000
8 1.000000 2.000000 -1.000000 1.000000
9 1.000000 2.000000 -1.000000 1.000000

FS M o EFAF Y, SOR BRI SEE th Gauss-Seidel 1ECIL TR,
£ MATLAB 1, FIH BAEL solve 1 AT fifg w2k 1 75 R () AR LR 5 R (2H) P SR At i) J
TEIL 5.6 7.

35 ¥ W% M

AR S AR R UE, RN “07 JuEN, BA RIS N
G (Sparse Matrix)o 7ESEFR )l A& 00 (0 ek Jr RE2H K 3R B0 B 2 KA i A
B, o ARG AEA B (A7 BRI ARAT AR . 25 B A PR (Full Matrix) JSFEA7-4# I AT
1 PIv% PR 7 = /W7 7/ S (59N 7 O/ B R S 2 o 177 = A 1 PO 7T O

« 80
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MATLAB $ 43t 7 Fi i 0 B 1 1) 28 iy 2 R0 R i A0 B PR A A 7 2K
3.5.1 HEREEFERYIEAL

1. VA sparse B 3 Hn B 4E 4

7E MATLAB H ] LLH sparse G — Mg i fE, HiEEN

(1) S = sparse(A): FF—MEEEFE A A — DB S 45 S AG & — MG
B, W) sparse(S)iz[H] S.

(2) S = sparse(i,j,s,m,n,nzmax): FHFE i jF s “HE—A mxn AR, nzmax HT
frE A PAEF TR T HAEM R RN (P EE), a1y § A s KEEAHIRL. s AR F 0%
KA § R0 j Rt 200, I Bos s HAA AR R 1 4 e Ssponde—i.

(3) S = sparse(i,j,s,m,n): EZH i 17 5 FIEIALME s, HFEE m AT n %), i S AH—
MRFERE, 45 H )X so

(4) S = sparse(i,j,s): LR TRIPAAIME A, HEAIEFT RIS s LA AER ITTHIAT Mok i
FIBRAR jo

(5) S = sparse(m,n): & sparse([1,[],[1,m,n,0) & B TE X, H K=z —> mxn 14T FE,

(51 3.38) KalidfibeE A FAb — MR A

>> A=[1 2 0;0 2 3;1 0 2];

>> S=sparse (A)

S =
(1,
(3,
(1,
(2,
(2,
(3,

KRR AR B A 7 20, S BRSO I A, IS, i AR B
FER 4 Te AR 77 2, T )i

>>B = full (A7)

N W NDNDBRE R

)
)
)
)
)
)

w w NN R

B =
0
1 0 2
(151 3.39) B T4 4x5 iR )R 7 %
6 0 0 0O
00 7 00
A:
000 O0O0
0 0 0 0 8
>> 1 = [1 2 4];
>> j = [1 3 5];
>> s = [6 7 8];
>> A = gparse(i,j,s)
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2. VA spdiags B XT /A AR BRAE[E

TANAHE BB &, RIAVEEER TR A TR 4 ErMmBiARFE, 1X
Al I PR AL spdiags SK5ER. AL spdiags TR FAS W .

(1) [B,d]=spdiags(A): M mxn BMHIFE A HHHIUTTHIERX MLkt z, B & min(m,n) xp
B RERE, AERERIS RS HRE A Hop NMEERXTAL, d R px] YARRE, FeHEERE A T
£ SO ES A TREE:

(2) B=spdiags(A,d): MHIFE A TS € g5 d FIXT AT E;

(3) A= spdiags(B,d,A): FHHIFE B (51 AR HFE A H d Fae X M gkoc %, fan

R i LR

(4) A= spdiags(B,d,m,n): A FHAFE B 1471 ) A4 l— A mxn K/ANWRRBARE A, IF¥
CBCEALE d iR Xt ALk b

[ 3.40]

QU R AURERE A B F AR R A o

>> A=[0

>> [B, d] =spdiags(

>> s=spdiags (B,d,A)

(3,
(4,
(1,
(4,
(5,

0

3
1
0

N NN B

)
)
)
)
)

o> W o o

5
0
0
4
2

U O O o O

w0 0 J o U

N B> U1 R W

(9,

N A O O

0

wn O O

10 0 O
0 11 0
0 12
8 0
0 9

S O

s s= spdiags(B,d,5,6)

e 0] e
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6
5
10
7
11
8
12
9

SRR UIFERE A AERA M 5 -3 -2+ 1. 3, &% 5 (R0 fl 2o EARIRAEREAE
FFE B B9FH, Sl AR M Lo FIRERE B AT LA BIRERE A RO MM AR s. R TR
e A X2 At B 3.8 Brs

U W N W ERE N
O O U1 Ul W W

XL, G50

.

E3.8 ML
35.2 WHEEM AT

X TAEFE, MATLAB 15 WA B TR AN 03, AEICE A7 i 2 [A] [ 3L
MATATAEZ C Z A Ao (ESEXS T AR AR E, MATLAB A7 AR 22 00 2% (48 S L0 R il bs
(FHEATS . IS 8) . XA K e R A IR AR Mk il IX P A AL e KK
BRAR O A7 2 TR IR 23K

MATLAB ¥ H &4 51 sORAE M i R B, X7 VR 3 A P 8 S B 2 R A7k
FERE o 25 FE—A> mxn (IR EE RS, 250 RE 1) nnz DN EHER TR MAEKE N nzmax ML,
— O F nzmax &5 nnz. { MATLAB {7 Mg R I B 3 AN 020 73500 «

(1) 55— M LIV s A A D A AR e 5, B KB nzmax;

() FBABAFBAEFITTEXN NIAT S, 1T 5 8385, BAKENA T nzmax;

(3) FBEAEAAF n+1 ANEERREE, JLrh n ANEERYERER S Bl ER ) 5 AN B R A
IR AL, S — N RE FERAR I ILA AN B g e, B FE A n+ L

Rt b T 8, AT — N A B 75 AT A nzmax ANV s BRI nzmax-n+1 AN SRR
BRAENT S BT 8B, R NIETVETE 4B, 144 5E FE BT i i R 1 7 Bk

8xnzmax+4x(nzmax+n+1)
EE: T2 R T nzmax FARERIEMET S n, mEBIEMEGITRA L. BbG
fif— AT m AR K T 2 26 n AR B FBRAE IS BT B 69 -4k o 18 i3 s T A n A ATEK.
m A 3 S 64 e AR [E T 5 64 -4k = 18]

e 02
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MATLAB "] spalloc 73 Be i 5B i 7 A7 2= 1], 3 FH A% 5000
S = spalloc(m,n,nzmax)

[5) 3.41) 155 mxn 4EQ%,2)IFR B ERT mxn 22,270 % B 5 K BT o5 IR AR i 27 1

>> S1 spalloc(2”20,2,1);
>> 82 = spalloc(2,2%20,1);
>> whos S1 S2

Name Size Bytes Class
S1 1048576x2 24 double array (sparse)
S2 2x1048576 4194320 double array (sparse)

Grand total is 2 elements using 4194344 bytes

i As i S1 F1 S2 4L 41943448, Horp S1 M5 248,
[513.42) LbEE—/> 10x10 AT HERE A Kb (K 5 B B=sparse(A) T i (K470t B
>> A=eye(10);

>> B=sparse (4) ;
>> whos A B

Name Size Bytes Class
A 10x10 800 double array
B 10x10 164 double array (sparse)

Grand total is 110 elements using 964 bytes
A WAEAE R AE R T FH ) F UG 2, XA AR AR I A AP R e 3
3.5.3 HHMREMKELETEA

SKRABLRME T REALE I AW HEVRAERTE, 3.4 WX IX MOV ERA N4,
o aRARER G A T SRR R 2V B4 . /2 MATLAB Y, X TR gt 7 f%
M, A FEAGEAT R . MATLAB &Rk AL R B AT 9 A, Wik 3-8 s

TR TTIEAR A R SK il AX=B o R FH FilAb BB BEVE I (peg), A A2 —N IEE R,
minres Fl symmlq /7324 A 0] LU XTRRIEIE € B, T 1sqr, KEFE A 7] LUAS 2 5 B, 76 gmres
o, ACHAERT B HANRR, oAt 4 BT ab B EE0TRR I 5 B

3-8 S MR R B W TEEH A2, T T RATRAR R IL AR FER AT SRR/
B AR E NN AT UL o

*3-8 SHRKMAREERREGERRY

ek it A A i
bicg Bi JLHRA AR minres AR BRI L
bicgstab Bi £ @ JLHudh i ek 4 pcg THAL BB VL R A
cgs LRI R qmr HER N IR AR R B
gmres ]S INR AR R B symmlgq MR LQ BR%L
Isqr I/ R

1. Tak 32 k4046 %
TRAL BRILHERE BEVE DL peg PRSI, JARTEVE N

«03



94 - MATLAB st & HFL A 4552

[x,flag,relres,iter,resvec]=pcg(A,b,tol,Maxit)

A NS EL tol FRRIERME RSB ; Maxit Ko RKIEARIRE. i S5 x h e
HISEDT IR flag ATFEIFIERRE, 24 flag=0 I, TR BB
AR, THEORSE CAIBBHR e 20K, BUEKMR), A0 flag iz ml—NHEFHEL: relres
FER A B PR 22 1) S Y B By R 2E A i 1) VO R EO AR, R Tl Ny, B/ 1K
FEEEs iter s T IRIEARIREL: resvee WIS HBR 2 ) 2 A Y0 40 A1

(5 3.431 A IH G A BE AR 23 ) Sk il AX=B, JEXTHE I I BEA T E . e

2 1
1
1 21
. 2
A= 1 2 - , B=|.
S :
500
L U 2 050
fi#: {t MATLAB " 4afiit5e
>> n=500;
>> Al=sparse(l:n,1:n,2,n,n); 77 AR T FR 2R R R R
>> A2=sparse(l:n-1,2:n,1,n,n); SIS 5 o - 1 MR A R
>> A=A1+A2+A2'; SR A IR RE (b &g o 1 19
SRR R A 6T 0 Bedhi 50 - 1 IR SR R R A )
>> b=[1:n]"';
>> tic;x1=A\b;tl=toc U1 BT 7 R A SR A B P P )
tl =
0.0160
>> A3=full (A);
>> tic;x2=A3\b;t2=toc STESE FHRE R SR AR 7 R B F (4 1 )
t2 =
0.0780
>> max (abs (x1-x2)) SR R ARG R B KA 2 2
ans =
5.8719e-011
>> min (abs (x1-x2)) S TN T 1L SRAR 45 AW e N 2
ans =

2.8188e-013

Al PR AN ZE L, 02 28 t1 10 5 6%, BESE n (88N, ZEREE K.
(5 3.44) V4 FHILHORE L R L peg SKIRWI 3.35 WP IZME T FEAL . W B S RIEARIREC
10, REREE107°,

>> A=[10 -1 2 0;-1 11 -1 3;2 -1 10 -1;0 3 -1 8];

>> b=[6 25 -11 15]'; % N 5[]
>> [x,flag,relres,iter,resvecl=pcg(A,b,10."( —-6),10)

X =
1.0000
2.0000

-1.0000
1.0000
flag =

e 04 o
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0
relres =
7.9165e-017
iter =
4
31.7;23
5.1503
1.0433
0.1929
0.0000
GERRW], EARIKEAR 4 IR, HETI RS FOEATEARLE,  RARSLHORR BV BT H 1%k
RXFDZ T, ULENZ SRR R R AR m . S8br b, JEBush RV H ATk
fif 22 BRI T () K R i i g R A R B A U iz — WA s 2 e —
2. XA AR
| UM /N 4% 74 (Generalized Minimum Residual Method, {8 GMRES) /& —Ff sk fig K
TR e VE T FRAL s vk, DL gmres BRECSEEN, LU HTERVE Y
(1) x=gmres(A,B): HIRMRZME TR AX=B, 4 nxn REFEFE A DAUEM i KA
B, i B K ELATUN ny SIIEAIRECH min(n,10), RAAEFEFIF 4575 5
(2) gmres(A,B,restart,tol, maxit): FEEFZELL restart RIEACE B A OB O 4, Gl
restart 251 n 5[], W gmres K HEFAIAPE S8 4070 2248 tol FRIANIEARKAR RS & 5 maxit
TR IEANREL, W R B BIREEE T restart* maxit, 7 maxit 55 T°[], WK
BRI min(n/restart, 10), # restart 251 N mk[], WEEACIRECH maxit.
(51 3.45) FIHT™ AR/ N AR 1ER ARG 3.35 &t T RE4 .
>> A=[10 -1 2 0;-1 11 -1 3;2 -1 10 -1;0 3 -1 8];
>> B=[6 25 -11 15]';

>> x=gmres (A, B)
mres converged at iteration 4 to a solution with relative residual 7.9e-017

X =
1.0000
2.0000
—1.0000
1.0000

B REN 4, relres 24 7.9¢-017.
3.6 EWAAREHEER
T TR IR — AR T 5 — AR R AR R I E AR, R 2 AR Y B e
fFE TR SRR ERE, # AR E R A TR 4 MATLAB A e5 4k

dsolve I KA T7REC) AR NTIR(PE L 5.6 1)o  H1 T AE T RESE bR S5 R0 78 a8 21 1 ik
DT R, AR OLT, WARES: T RIAS, RO FAE BRI

05
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SGRCFRRE R AT R SR, 1T 7% R 2ok SR AL

WY R AR SR e RESRAB DX T BEAT 5 20, RS 408003 T R i U R
I EGEALT R, 5 A e A A SR AT A . T RIS IR B 7 T REAIE )
£ MATLAB " [{1fi#i2:

T TR

dy
—Z = f X,
dx (x.y)

Forb f(x,y) A& H AR x A&y (0 RR B SR J5 R y' = f(x,y) 6 2 W1 4h 4 1
von = Yo VRFAREAE AN, FROG— Bl Jr R ), A
y'=f(xy)
b
oI5 RERIAR IO BB R — A IR, FROD T Jr RE AR Gy 2k AL IR AL PR LA B SOt
FERA I T REIERL 1T (%), Y, ) FIR R0 26

y

X=X = yO

3.6.1 BERHIsE

R 725 B SR AP — 9 4 A Dy REAIAEL T PR e 5 I i — o AR SRS R AN [,
ATWRBL T2 TR ) BRI Sk AW 55
BRIV A AR AR/ XTA] [xn,xnﬂ]iﬁﬁﬁéﬁwﬁﬁ y (x), BRAETY A5

A Z R S H 2 O, yO0) I x B, %, ] FZE s A %, B F(x,y(X)) o K
yx,) MR E Ay, » By, =y(X) » Yoo rY(X.,) » WAF 3 F m KR A X
Vo =Y, +hf(X,y,) o TP AL ERAL, BA R 24 f(xyx) FHx
[Xys Xy ] 02050 A5 X, s B F (X, Y(X) s RALATAG2)E BB A3y, =y, +hF (X V) o
Je R AR B X Yo USSR y, 0 ZHRRE T (x,y) X y ARERPEI, T HGE
FIEAIESRAE TR, WUG B AR AKX, R IR AR Z, Bk
FEA g —Fr e
SO R A3 KT IS A AP, T A BB A
h

Yoir = Yn +5[f(xn, Yo)+ £ (X Vo)l
AW R A L, HEEE R MRA Y, =y, +hf(x,,y,) RIMELALR Y,
B F 45 SOk P RR A 2 5K

Voo =Yoo )+ X9,

ERIRE A B
(1) BT B A U E E % Eulerl, HARHS AT

function [xout,yout] =eulerl (ypfun,xspan,y0,h) % HIERKFARK
x=xspan (1) :h:xspan(2) ;y(:,1)=y0(:);
for i=1:length(x) -1,
y(:,i+1)=y(:,i)+h*feval (ypfun,x(i),y(:,1));
end

06 o
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xout=x"';yout=y';
A% O
[xout,yout] =eulerl ('ypfun', xspan,y0,h)

o xout. yout 2y xout XN RIS T IR, 'ypfun'SE — AN R, RN TR
R, Al AT B fxy) i M S0P xspan 27 x IR 1] yO Zmalia 20t h sk,
(2) PG R 22 35U A SE SCREL Euler2,  JLACRS U H -
function [xout,yout] =euler2 (ypfun, xspan,y0,h) % otk
x=xspan(l) :h:xspan(2);y(:,1)=y0(:);
for i=1:length(x) -1,
y1(:,i+1)=y(:,1i)+h*feval (ypfun,x(i),y(:,1));
f=feval (ypfun,x(i),y(:,1))+feval (ypfun,x(i+1),yl(:,i+1));
y(:,1+1)=y(:,1)+0.5*h*f;
end
xout=x';yout=y';

AT
[xout,yout] —euler2 ('ypfun',xspan,y0,h)
P2 XUR(D).
(5 3.46] %mm%ﬁ&ﬁaﬁ%ﬁﬁ%%@QM@%;;:7”ymgxgn,mﬁ&
h=0.0, JFLREHELLE. JRMEETY y =TT 2x .
B SNSRI TS I R SR exam ] funm

function f=examlfun (x,y) St T FER H € L examlfun.m
f=y-2*x./y;
£=£(:); STRIE £ —AF ik

SRIGLEAT A H A LL i)

>> xspan=[0 1];
>> y0=1;
>> h=0.1;
>> [x1,yl]=eulerl('examlfun', xspan,y0,h)
x1l =
0
.1000
.2000
.3000
.4000
.5000
.6000
.7000
.8000
.9000
.0000

H O O O O O o o o o

¢ Q7
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=
Il

.0000
.1000
.1918
.2774
.3582
.4351
.5090
.5803
.6498
.7178
.7848
>> [x2,y2]= euler2('examlfun', xspan,y0,h)
X2 =

PR R R R RR PR R R R

0
.1000
.2000
.3000
.4000
.5000
.6000
.7000
.8000
.9000
.0000

P O O O O O o o o o

v2
.0000
.0959
.1841
.2662
.3434
.4164
.4860
.5525
.6165
.6782
.7379

UL TR E R W 3.9 Pros, KSR BRI AR T3 3-9 , wr ekt
I EE I i) WAL 325 PR 0 88 8 v 2

*3-9 KRADESHMERLLR

P PR R RRPR R R R |

Xn il 13 BR $i 5% B BRBLE fRiHE
0 1.0000 1.0000 1.0000
0.1000 1.1000 1.0959 1.0954
0.2000 1.1918 1.1841 1.1832
0.3000 1.2774 1.2662 1.2649
0.4000 1.3582 1.3434 1.3416
0.5000 1.4351 1.4164 1.4142

08 o
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Xn i B BB Hih A
0.6000 1.5090 1.4860 1.4832
0.7000 1.5803 1.5525 1.5492
0.8000 1.6498 1.6165 1.6125
0.9000 1.7178 1.6782 1.6733
1.0000 1.7848 1.7379 1.7321
18 T T T
BT

L L L L L L L L L
ul iR} 0.z 03 04 05 086 oz 05 0.9 1

3.9 HKA 0.1 BFEERINERELEE

3.6.2 WI&-FEERE

CE (R BR B LU BRI RE BE s K R BRI T, ETEi e TRIRRR, 20T —A s
BAH . XFE, WRIATE [, %, ] EE2BUL R, RERe i ELE A G643 271
R, WA AT REAA I RS R O TS X ek R IR S A A . AR
AT EAE R RE A S, R TR SR R bk

TN~ PERE S SRR B 100 T R ) A ¥ B TE 22 (W J7V5 22—« MATLAB 424 T L
AR A — PEBS ISR Ty JTRE I e 2, B 0de23, oded5, odell3, ode23s, odel5s
&, b ECH RS ode23(— =B et —FEE B BOM oded5(VU TLIY ks —PERE B 2L)
AR EATTAT A

1. ZZ W AAs—E35 % 4K (0de23)

PR ode23 i A% R

(1) [T,Y]=ODE23(F',TSPAN,Y0) i ASE P HIF R — NP, R TR
2, WAL foGy) I M S0P TSPAN=[TO TFINAL]Z /RN X ], YO FmPIah 4t
BRI 0de23 FARLENIIR AT YO M TO 2| TFINAL X3 J7FE y' = F(t, y) BT 0. B3k
F(T,Y) W2k [0 ) &, PN SECE s & T 55 Y, b & T a8k
ARy o, THRE Y AT S i T K EEAESE . [ a T R A RS R, X2
H T AREEBT R ARG B, 10 s TR SVEI K . T SRR AR 52 55 TO, T, -« R,

¢ 00 »
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TSPAN=[TO T1 TFINAL]. 5 ZERMIIE: TSPAN H 1) i 020 2k B if Jofs 188 il P afe 3ofs Jak 11

(2) [T,Y]=ODE23('F',TSPAN,Y0,0PTIONS) I:H1, Z4{ options AR/ Z4L, &l A
47 ODESET Kik'& . Options ZHU i H (1) & AH X 1% 22 ‘Rel Tol CBRIMELZ: 1e-3)FN4aX] 1% %2
‘AbsTol’ (BRINE /& 1e-6), HABZ KA L.

(3) [T,Y]=ODE23('F',TSPAN,Y0,0PTIONS,P1,P2,--*) Z%{ P1,P2,--- A] I 4 A\ 51| ph %5
F #12:. 41 F(T,Y,FLAG,P1,P2,--*). WIRZ% OPTIONS K75, N4 A\ OPTIONS=[ ]. 7]
LL{E ODE 3CA-H1 (7] Z:[5% ODEFILE %045 W24 TSPAN. YO Al OPTIONS . 2
% TSPAN i YO 7%, W ODE23 % kil ODE 3Cf4 [TSPAN,YO0,0PTIONS] =
F([1,[1,"init") >k3k1S ODE23 eR A B3 b B AR B ARSI AR RS, WK
% ODE23 £x 2%, LIS > ODE23('F").

(4) [T,Y,TE,YE,IE]=ODE23('F',TSPAN,Y0,0PTIONS) I K4S % options {5
PEIEPER A'on', ODE UM Zigbric, LAME P(T,Y,'events)BER[FIAEIME R, T2
%] 4 ODEFILE. fithZ4 b TE & AMmE, 6 YE 475515 TE ocsH
XN, R IB BRI RG]

2. V9 A A3 F 4L (0dedS)

BRI EY odeds HYT A% A ode23 MR, ILZERIAE T WAEEANR . 4R E L 1) & R 4L

U ode23 HI ode45 W] FHR M T5 FEA -
(51 3.47 53500 1] — =B Je i — e B MU Ty e — P2 S5 V0t 6 0k o 7 R AR ) 2«
{y'=—y— Xy (0<x<1)
y(0)=1

BUBK h=0.1. JRERIETAE AT dsolve KA y =—1/(x+1-2¢"), RSk iihrik.
Jekg - PERE IR B R B AT LA
fig: SORR TR I E E XK EL exam2fun.m

function f=exam2fun (x,y)
f=—y—x*y."2;
f=f(:);

SRIGLEAT A & A A LL R A

>> [x1,yl]l=0de23('exam2fun', [0:0.1:1],1)
x1l =

0
.1000
.2000
.3000
.4000
.5000
.6000
.7000
.8000
.9000
.0000

P O O O O O o o o o
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.0000
.9006
.8046
.7144
.6314
.5563
.4892
.4296
.3772
.3312
.2910
>> [x2,y2]=0de45 ('exam2fun', [0:0.1:1],1)
X2 =

O 0O 0o oo oo oo o R I

0
.1000
.2000
.3000
.4000
.5000
.6000
.7000
.8000
.9000
.0000

P O O O O O o o o o

.0000
.9006
.8046
.7144
.6315
.5563
.4892
.4296
L3772
.3312
.2910

RSO RRHE  — =B s - i VU Jeis— RIS TR AR AR ARSI A1 463k 3-10 s
#3-10 MK, BAE PR SHEHEA LK

O 0O 000 oo oo or I

Xn BUHB £ ODE23 ODE45 FE{E
0 1.0000 1.0000 1.0000 1.0000
0.1000 0.9010 0.9006 0.9006 0.9006
0.2000 0.8053 0.8046 0.8046 0.8046
0.3000 0.7153 0.7144 0.7144 0.7144
0.4000 0.6326 0.6314 0.6315 0.6315
0.5000 0.5576 0.5563 0.5563 0.5563

- 101 -
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Xn BUHBRRLE ODE23 ODE45 FE{E
0.6000 0.4906 0.4892 0.4892 0.4892
0.7000 0.4311 0.4296 0.4296 0.4296
0.8000 0.3786 0.3772 0.3772 0.3772
0.9000 0.3326 0.3312 0.3312 0.3312
1.0000 0.2924 0.2910 0.2910 0.2910

=R - PERR A DU B e - SR SRS AR R, SO KRV [ 0
& Jeks PRk

3.7 © s

B 72T L R A5 FH H A 5 v G sSRAG I ) (R A BAAE AR B BT R U 20 B TR AN
[N A WS T W {E MATLAB REE NS MEUE S, X2 2 ) Bl o i Bt
AT RE2= T SRR

ZIN s HRB T RIEARIZHZ —, ABENZIARRIE, QEAT, iR T 2
WA IE H LR SKIRIZ A . NI & 2 W I EUEIEL 7%, AENA T 200
{EANELE DA S dpe /D U5 o AR AR 2 e IF LU T 3B 0158 R AT I 0 R 1
SER BUER T AT BB e Rk B RiE . etk T R AL SR g Vi 2 HUi T
EHIRZ 04y, ARTEVHES T M FEABRYE S Jacobi 1E4X7% . Gauss-Seidel 1E4X7%. SOR(GEHIL
SIEAE, FEXIX 3 Bl H EAEHAT T HhE . W kR B — R ARG S ik T
SRR A RARE iy (PR R, A K 0 i o I P 1) Sl R P e et R o S A 2 1y R L it
AT T4 AEHTU J7 R M AR T AR ) KA AN R 7%, B2 2 B R
R T REAIARL i) R B FH TR A R e B v 1 B ARG R e - PR K
it i 53 R T A B T (RO A B

3.8 2] R

1. MR roots SR TFE x> —x—1=0 [

2. y=sinX,0<x<2m, {&En M ALK, I 5~11) BRI Bede M =t
SATAETTVE, T m AN 5 (m T 50~ 100) ) BR S o 01 $0 A0 B S i, K b
&5 R SRS B (R T R . 3848 n, P4 LA

3. KAURR p B SR x B EIR A 30 p=1.0332e 0770 IGiiEx— 245, Wl
P55 KA i v P AR AR I — B R 311 o, AR VA A & kA T 5 0 4
B, BRI AE, HRRZERD.
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%311 RAXSERMESEZLEE

=E/m 0 300 600 1000 1500 2000
[E£58/Pa 0.9689 0.9322 0.8969 0.8519 0.7989 0.7491

4. RUPBTEHAE KB L[| ¢ 7 0 0L, SR RUIEAT . R
I Hy—5~5 45 AT IS ? BEIBBUR oh 0 VA0 X IS, ST PRI 2
5. AMFIRET e BT AR R 06 4 OO B SR |

B n=4, R 4 1 AHRECT .
6. X7 H Jacobi EARIER Gauss-Seidel EARTERAARE NI 7 REd], 45 RARE AL AR
B+,

xdx
x> +4

51 2 1x] [9
2 5 X | |9
1 210 2|[x| [15
12 2 10|x,| |15

I X(0)=[0,0,0,0]", &AL 5 %
7. H SOR i:fi#ii 6, W w=1.2, J-HAHRSME.
8. A A R B o SE R LR SR AR R 6 P TR AL, I AN R L BT ALY
Il
9. 3 T A TR AN — = i e =P BT OROR AR B AIAMEL ) 7
y'=-2xy 0=sx<12

<103 -



F4E FHHASHARLE

HFIRT: SAAE w2 MATLAB &) At 438 £ R fa 3B Ao 55 & 32
Koo P T AN AR 4038 K A et b Al X 6 238 R AR E—AL, M4l & 6944 -T A @ L F)
— LM R IS AT R A ), BN TR E MR, 2.

HHEEKR. TIRLEMBAFomIbH A0 12 5B T k.

4.1 %5 ¥ ¥ A

45 KB4 (Structure Array) U — 4145 M AH G o Bl 45 K4 41 [RI{H 2R AN [A] (1) B ds 41 22 A
g, (EFEEAGIH, T, (PR AL A E R, e, 2A R SR R,
B R, WK 4.1 R

student(record number)

— number 20050731025 (#9)
—name XA W4
—.course HOLOUEE 1 RE 1 WEL L 'S AR IR | GRS
A2 UOE 2 AE 2N WER2 AR R ESC | CGE AR
L—score — 90 85 63 70 84 92 65 (W RsH)
91 76 82 88 75 87 91 (B =2 WRS?)

41 FHEMSEHEA

Hdr student Ky &5 AL 4 (Structure), 25 EUAL TG 2 /S 45 R TEE , A S R
FIET Ak, BT #04 22 TP #id 5% number. name. course. score %5 444 (Filed), ZS{bL
TEAIREE PB4 . S5 A4 53844 TR DAY A Tal G, ANTRII) 4E 5. 2R AR DAA
7], F DA AN R 2R R A0

4.1.1 HHEARNEE

B 25 R B AL B T VA LU PR
(1) XA AR ) 4 5
(2) FIHHRR%L struct G1J%E .
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1. 3Bt AR ) 2 L A R 2n
3 X A A B K A AN A T IR, BV RT SRR 5 o S kAT TR 4% 5N
struct name (record#) .field name=data

U Ix1 B S5 HI LI A g il % 5
[(514.1] ERLE I 4.1 Jos student S5 454 .

>> student.number='20050731025";

>> student.name="'X;EHE;

>> student.course={'m# 1" "Wk 1 “FHF 1 PE 1 ST oL wIE; L
g2 EEE 2 kE 2 A2 OBIE CRBE R )

>> student.score=[90 85 63 70 84 92 65;91 76 82 88 75 87 91];

A, student.course={--} N4 JIELAL, WGAE 4.2 ki, HEAEMLSEH DMALS WA,
TG 4 AL

>> student
student =
number: '20050731025'
name: 'XEMH
course: {2x7 cell}
score: [2x7 double]
>> size (student)
ans =
1 1

" PLEH, student 4 1x1 G5 R EL4 .
(51421 1l 4.1 FFOIE I student S5HIECAL M A 76
>> student (2) .number='20050731026";
>> student (2) .name="'F¥';
>> student (2) .course=["EE 1" "JEE L AF 1 B 1 T A0 RIE ;L.
A2 HEE 2 fRE 20 o2 B rEEK RS
>> student (2) .score=[80 95 70 90 64 82 75;81 66 92 78 85 67 81];

PEE S

>> student
student =
1x2 struct array with fields:
number
name
course
score

LA, student AR5 1x2 IS, JF H A S AL Lo, &
B AR BR B TCR I, M2 R B AL A5 .

2. FA struct FE A LM H 4
FIH struct BRE AN 2 A B A A% XA

« 105 -
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(1) struct name = struct('field1',{},'field2',{},-**)
(2) struct name = struct('field1',valuesl1,'field2',values2,-*)
A% D i 2 QU a5 ALy, B & 45 e WA s g M 4l A% K(2)
(i G SR EZL I, valuesn LLAHLECZH 1 TE U5 & #4018
[514.31 FIH] struct pRELBIEEE 4.1 Fros student 45504
>> student=struct ('number', {}, 'name', {}, 'course', {}, 'score’, {})
student =
0x0 struct array with fields:
number
name

course
score

[514.4) FJH struct RG] 4.2 student &5 R 54 .

>> student=struct ('number', {'20050731025"', '20050731026"'}, 'name"', { ' X|&E{E

LUERY, o tcourse! {{mfi 1 vBEE 1 FH 1 B 1 oS 0 HIELY;

A2 E 2 R F 2L o EL 2 o XBig % B30}, 'score', {[90 85 63 70 84

92 65;91 76 82 88 75 87 91],...[80 95 70 90 64 82 75;81 66 92 78 85 67 81]})
student =

1x2 struct array with fields:
number
name
course
score

FE: (1) RBEAM, M- RZREM, R4,
(2) EAAEBMEARR A, TARK—KAA. ol 44 F, F3E4. TR ARG
Bl BT, )2 student 45 #4408

>> student=struct ('number', {'20050731025"', '20050731026"'}, 'name"', { ' X|&E{E
COERY, L

‘course', {{ 'L 1 WK 1 AEE 1 R P 840 IR et

B2 ARH 2L o 2 o XBIR v B30} ), 'score!, {[90 85 63 70 84 92 65;91
76 82 88 75 87 911});

>> student (1,1) .score o X1 AR G

ans =

90 85 63 70 84 92 65

91 76 82 88 75 87 91
>> student (1,2) .score s EIS I kg
ans =

90 85 63 70 84 92 65

91 76 82 88 75 87 91

4.1.2 CEHEERRIIRIE
A REEMIEE W R AR 4-1 FioR.
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FA4-1 EHMEERIERE S

i et Wt B8 EHE W BA
struct et apiedl getfield RIS A
atruct HITE TN AR, S B <field FE WO AR A B T, T4k
i, HAENE EEA I, HENR
fieldnames SREL S M A 48 44 rmfield THIBA 225 e 5 2 v (35
setfield WE S E orderfields WY

1. ) 45 MY B4 o0 38 37 4 3,

00 45 A K AT — R T R S 0 ) S AT A B R CRAE IR T, BNk 25 5 i
PN LR B AL S5 4
(5] 4.5] [f{5] 4.4 FralE i student 4550418 0 total 42K
>> student (1) .total=[]
student =
1x2 struct array with fields:
number
name
course

score
total

BRI total S, HIA QRN T A8 O T AT S M8l o BATAIIR
(R, RIR(E R 3CRE B BB

>> student (2) .total
ans =

[]
2. RIRLEMIH LA P 43R %
REN 2 R B 4] T 3k 44 R R 20K fieldnames,  Hokg U4

fieldnames (struct name)

[ 4.6] SKE] 4.4 Pralan student 5 EL A4

>> fieldnames (student)
ans =

'number'

'name’

'course'

'score'’

3. MIPR L5 MR F 493K
I 5 A S AL P R PR BCK rmfield, LS 30N

(1) rmfield (struct name, field name)

* 107 -
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(2) rmfield (struct_name, {FIELDS})
TIHI B3R g 25 S e A S5 AL B 1R 454
(51 4.7 XI5 4.4 Pralatir) student 5 ELALSEMIER student 2545020 1 (1 total 358, FH

% number F1 course 1k .

>>student= rmfield (student, 'total')
ans =
1x2 struct array with fields:
number
name
course
score
>> student= rmfield (student, {'number', 'course'})
ans =
1x2 struct array with fields:
name

score

4. MIGsE M HR F 6 Tk

R MIER (e MREE A BIT, MIER TR AN S5 R B K 450
(5] 4.81 MK 4.4 PrEV i student S5FHIELA P EE 1 DI,

>> student (1) =[]

student =
number: '20050731026"
name: ' F¥%

course: {2x7 cell}
score: [2x7 double]
total: []

5. IRIRLE M HRLR F B 3R
1) HEGIH, #%:0h

(1) struct name.field name(m,n)

(2) struct_name(i,j).field name(m,n)

ARG T Ix] EREE, RIPEEE . SO0, e HAT oA
%5 my n, FAEE, WSRAGFZIEPT A K. AAXQEH T 48R T 1x1 iS5,
TEANRE R I BRI DM IRAE B AN U R BB R ER T Jo s A Sk fE, mTEL
ZSEK(TEZNERETR
[514.9) R 4.1 Pl student 525 R4 w1 A g 2 OfE.

>> xuehao=student .number;
>> xingming=student.name;
>> gaoshul=student.score(l,1);

>> gaoshu2=student.score(2,1);

>> xuehao, xingming, gaoshul, gaoshu?2
xuehao =

20050731025

xingming =

* 108 *



FAEFE SHWKRASHEAIEA * 109 -

PAIF N E

gaoshul =
90

gaoshu2
91

(51 4.10) ZRHRY] 4.4 PrEIEE 0 student Z5FIEALT BT 2B 5 WA XGRS
2 s X AT R EE N 1S

>> for k = 1:2
number{k} = student (k). number;
name{k} = student (k) .name;
end
>> gaoshu2l= student(1l) .score(2,1);
>> chengji22= student (2) .score(2, :);

>> number, name, gaoshu2l, chengji22
number =
'20050731025" '20050731026"
name =
XA TR
gaoshu2l =
91
chengji22 =
81 66 92 78 85 67 81

2) FIH k%L getfield, ¥ h

(1) getfield (struct name, field name)

(2) getfield (struct name, {i,j}, field name,{m,n})

}&(D)EEM T struct_name.field name, #%30(2)%Z T struct_name(i,j).field name (m,n).
(5] 4.111 UL getfield 4% :U(D)FITE XA 4.9,

>> xuehao=getfield(student, 'number') ;
>> xingming=getfield (student, 'name') ;

3]
3]

’

>> gaoshul=getfield(student, 'score',{1,1});

>> gaoshu2=getfield(student, 'score',{2,1});

>> xuehao, xingming, gaoshul, gaoshu2

xuehao =

20050731025

xingming =

Xl &4k

gaoshul
90

gaoshu2 =

91

[ 4.12] DL getfield #%x0Q2) B X A 4.10.
>> for k = 1:2
number{k} = getfield(student,{1,k}, 'number');
name{k} = getfield(student, {1,k}, 'name');
end
>> gaoshu2l=getfield(student,{1,1}, 'score',{2,1}); S A 2

« 109 -
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% e B

>> chengji2=getfield(student,{1,2}, 'score'); SIRELE BT st
>> chengji22=chengji2 (2, :); SHREN FIL 58— 2F W g
>> number, name, gaoshu2l, chengji22
number =

'20050731025" '20050731026"
name =

XA TR
gaoshu2l =

91
chengji22 =
81 66 92 78 85 67 81

3) FIH AL deal, #30N

[Yl,Y2,Y3,...]1=deal (struct name(i,j).field namel,struct name(i,j).field

_name2, struct_ name(i,j).field name3,...)

ZE M F Yl=struct name(i,j).field namel;Y2=struct name(i,j).field name2;

Y3=struct name(i,j).field name3;...

[ 4.13)1 LLREEL deal EAGH] 4.10.

>> [numberl,number2,namel,name2,gaoshu2l,chengji22] = deal(student(:).

number,

student (:) .name, student (1) .score(2,1),student (2) .score (2,

numberl =
20050731025
number2 =
20050731026
namel =
Xl &4k
namez =
¥
gaoshu2l =
91
chengji22 =
81 66 92 78 85 67 81

6. REEMEL P 09RIE
(1) HEWE, %8

@ struct name.field name(m,n)= field value
@ struct name{i,j}.field name(m,n) = field value

1))

HAOREM T Ix1 EHEAL, Siae FERE. ey, Fiediram
5 m. n, HARE, MUBAUEAE. H A& T80T 11 a4l HA

RE A B 45 2 Mk 2 AN 0 E IR .
(5] 4.14) K 4.4 TR i 45 /5041 student PGSR EE IS 250k X
MA20050731028", 5 AR TE SCORGHE MU 66.

>> student (1) .name="'X|&EZK";
>> student (2) .number='20050731028";

* 110 ¢
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>> student (2) .score(2,7)=66;
>> student (1) .name, student (2) .number, student (2) .score (2, 7)
ans =
XEFK
ans =
20050731028
ans =
66

(2) FIFH R setfield, #sxUh
@ struct_name =setfield(struct_name,'field’, field value)
@ struct_name =setfield(struct_name, {i,j},'field',{m,n}, field value)
# X @O M T struct_name.field name(m,n)= field value, #% 20 @ %5 T struct
name{i,j}.field name(m,n) = field value.
[$514.151 LARR%L setfield {5 4.14.
>> student=setfield(student, {1,1
>> student=setfield(student, {1,2
1,2

>> student=setfield(student, {1,
>> student (1) .name, student (2) .nu

'name"', 'X[EK ") ;
'number', '20050731028") ;
'score',{2,7},66);

b
b
}
mber, student (2) .score (2,7)

ans =
HEFK
ans =
20050731028

ans =
66

7. SEMEIR GG IRIEF

(1) struct_name = orderfields(struct namel)

(2) struct_name = orderfields(struct namel, struct name?2)

(3) struct_name = orderfields(struct namel,c)

(4) struct_name = orderfields(struct namel, perm)

(5) [struct_name, perm] = orderfields(...)

(D) RS54 struct_namel A ASCIT BIUFHER: #XQ)fE S5Fa %4
struct_namel T [F13ak 4 42 R 25 )50 2 struct_name2 HH844 (T HET,  struct_name2 13844
IR struct_namel [ AA A A A% NG 259202 struct namel H kA% 1 ¢ ¥5 21
e, ¢ 35 5E M3 4% DA Z0UAT struct namel 344 AR [A] A% 3(4) 1 45 95041 struct_namel
HRR I 42 42 8 perm 45 52 FIBUFHERS . perm FYIIC 3N BN 45 F 504, struct_namel "1
A EC B g G) IR M RS (1~ ) 5B A 4 struct_name JHF U 5

perms,
[5)4.161 X7l 4.4 PralE i) student 2550 AT N R HEF A, M 4521 .
>> [snewl, perml] = orderfields (student)
snewl =

1x2 struct array with fields:
course

e 111
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name
number
score
perml =
3
2
1
4
>> [snew2, perm2] = orderfields (student, {'name', 'number', 'course', 'score'})
snewz =
1x2 struct array with fields:
name
number
course
score
perm2 =
2
1
3
4
>> [snew3, perm3] = orderfields(student, [2 4 1 3])
snew3 =
1x2 struct array with fields:
name
score
number
course
perm3 =
2
4
1
3
>> snew4 = orderfields(student,[4 3 1 2])
snew4 =
1x2 struct array with fields:
score
course
number
name

8. LEMEIAB IR )T

(1) tf = isstruct(A)
(2) tf = isfield(struct_name,field name)
(1) HIWr A S5 N EERIEAL, J2 tf =1, 15 t£=0; ¥ 20Q) AW € (4K 4 field name
FET N GERI B struct_name 138, 2 tf=1, 15 tf=0,
[514.17) x5 4.4 PrEUEEr student S5H B ALREAT I N HEF A, WSt 45 2R .

>> tf = isstruct (student)
tf =
1
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>> teacher=['TH' ' FkE ] ;

>> tf = isstruct (teacher)
tf =

0
>> tf = isfield(student, 'name')
tf =

1
>> tf = isfield(student, 'age')
tf =

0

4.2 40 BE % A

A M K2 (Cell Array)5 85 B AISRALL, 20— A12RR YESANR] I Es 41 230 i,
B AL, HETME AT, a5t Edl P oo s sl Rk Aa, 8o 28k

R 1) S A A S

I A ) FEASTCF A A M (Cell), BFNAH W] DUAEAE AN RISE A . AR a0 Hcdls, i
PR ASFI A0 . B 4.2 Frosh 2x2 e, b 4n fa(1, 1) 2 P45 504, 4ii(1,2)-

2, Q2R S Eg A .

Cell 1,1 Cell 1,2
TEACL | TEE U AT ) R | R | A
'20050731025'
'20050731026' .
TEE2|"eE 2 w2 | 2 | i | i |
Cell 2,1 Cell 2,2
90 85 63 70 84 92 65
91 76 82 88 75 87 91
PIPRE
'j:}/?\'
80 95 70 90 64 82 75
81 66 92 78 85 67 81
B 4.2 2x2 {HRRENLE
4.2.1 HREEREIE
UL S5 R B AL () 74T AR PRl
(1) XS4 oo 3% B 6 2
(2) FIFH e cell BI%E
1. B IRAA ) 2 2m gk 4a
T ok TR ) 8 4 e 2 2 P i 2
cell name{i,j} = {value}
[ 4.18) el l{i Gt 4.2 Fros 4 i £ 4l .
>> student{1,1}=['20050731025";'20050731026"'] ;
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911 ;

911 ;

==
3
bE =

>> student {2, 1}={"X&EHE"; LK };
>> student{1,2}={"m# 1 'k 1+ FF 10 PR B LA I

2 B2 fRE 2 P2 B W B )

>> student{2,2}={[90 85 63 70 84 92 65; 91 76 82 88 75 87

[0 95 70 90 64 82 75; 81 66 92 78 85 67 81]};
>> student
student =

[2x11 char] {2x7 cell}

{2x1 cell} {2x1 cell}
Y
>> student (1,1)
>> student (2,1)
>> student (1,2)

{['20050731025';'20050731026']};
{({rx&EE BB} )
{({r&g 1 vl 1 ofkE 1 P 1 TP R A

RE T CUNRE = PR S PYRRT PYRRP SR T S e

>> student(2,2)={{[90 85 63 70 84 92 65; 91 76 82 88 75 87

[80 95 70 90 64 82 75; 81 66 92 78 85 67 81]}};
>> student
student =

[2x11 char] {2x7 cell}

{2x1 cell} {2x1 cell}

(1) 3T BIE5 AER LM R 3, REFTEATFERAENAE, BETER
TR, X EAEE S mitsnt, B MR LR IR R T IR uE .
BILATIEES, KETUAKRRZHEA].

>> student{1,2}

ans =
vE L TIEE 1 RE 1 V1 CE P P <R
v 2 VUL 2 EH 2 CER 2 PR L YB3
>> student (1,2)
ans =
{2x7 cell}

(2) % student{1,2}. student{2,1}. student{2,2}#= student(1,2). student(2,1). student(2,2)
WRABAL ) T fmfe s e ik B, PP X B e LA A R anie g

(3) student{1,1}5 student{2,1} 400 7LEAAL R HE A F 44 %, 12 student{1,1} A F 45 &
R EANR, FTvAST VAVA FAF R SR8 4485 @0 student{2,1} & F 45 S 09 KERF], FT
VAR AR sn R4 40 4% . R 32, student{ 1,2} LA 545 A 4m R 40 40 754k

(4) fafRdsn e 4 M B T LB L B cellplot 43, B 4.3 P,
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4.3 ApRENLE student EHE

>> cellplot (student)
2. FIA L cell )2 4R akLn

(1) cell_name = cell(n)

(2) cell_name = cell(m,n) 5% cell name = cell([m n])

(3) cell_name = cell(m,n,p,...) EY cell name = cell((mnp ...])

(4) cell _name = cell(size(A))

R (DA nxn MR g A KX Q)EIE— A mxn M54 A #X(3)8I
A mxnxpxe (R AL #E @) RIS A ERH IR 1S i iR B . nTRLE
K BREL cell HUR I AN E /DRI IR, 08T 2 00 4R R B 2 i 40 i o 3R
B, JHER 1, AR,

4.2.2 HERELARYIRIE
BN BB H R BN R 4-2 FToR
®4-2 REOBUENE LR E

EEE % B

celldisp R A TR I A

iscell FIE RS M REAL, 2N, AR
iscellstr FIE RN TR NEE, AT, R
cellstr B AT BB 0 T4 R A B

char K75 L0 M B2 e e A B A
cell2struct V40 RO A e ) B

struct2cell K SR B e e i o B4l

mat2cell VAT B2 A A A T

cell2mat VA BB A A il A

num?2cell R BUE B e e i an i B4l
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1. mpesy b Ea

YR BALY 785 AL R BUE B 7R, R IZS Ui .
[514.19) XHl 4.18 G i 20 i K4 student 84 00— N0 TG 2 (3,1), HiAl K'total's

>> student{3,1}='total’

student =
[2x11 char] {2x7 cell}
{2x1 cell} {2x1 cell}
'total! (1

[$514.20]1 #5451 4.19 QU AL ELZ student A2 % 2x3 (140 L 4L

>> student=reshape (student, 2, 3)

student =
[2x11 char] 'total' {2x1 cell}
{2x1 cell} ({2x7 cell} [1

[ 4.21) X 4.18 G40 M4 student FEAT R AIERAE, MELH L0,

>> studentl={['age';'sex']; []}
studentl =
[2x3 char]
[1
>> student=[student studentl]

student =
[2x11 char] {2x7 cell} [2x3 char]
{2x1 cell} {2x1 cell} [1

2. mIR A E NS 5k

A e A A B0 R EOR IR, R R R I DL (R R (SRS 5, HA A4
MG A EMMBRAN G E, 2504 T B 81 IR O 35 5 o
[ 4.221 X 4.21 #3201 40 AL student, ZeMBRANMITIR(L3)MNES, ARG IHERE
SRINOEYi IV

>> student{1,3}=1[]

student =
[2x11 char] {2x7 cell} []
{2x1 cell} {2x1 cell} [1
>> gstudent (:,3) =[]
student =
[2x11 char] {2x7 cell}

{2x1 cell} {2x1 cell}

[ 4.23) Xi5 4.18 QR4 HI AL student, HFE40HLICE (2, DIMESCS A { X B S T
®'o

>> student{2,1}={"XEXK"; T#H "}
student =

[2x11 char] {2x7 cell}

{2x1 cell} {2x1 cell}
>> student{2,1}{1}
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ans =
> e
A

3. tmfedR e A B

A BR K celldisp BEAT A0 B A s, MO0

>> celldisp (student)
student{1,1}{1} =
20050731025
20050731026
student{2,1}{1} =
XHEAE

¥
student{1,2}{1}{1,1}
!
student{1,2}{1}{2,1}
A 2
student{1,2}{1}{1,2}
B 1
student{1,2}{1}{2,2}
BT 2
student{1,2}{1}{1,3}
#E 1
student{1,2}{1}{2,3}
HH 2
student{1,2}{1}{1,4}
LY/EL Y
student{1,2}{1}{2,4}
Y 2
student{1,2}{1}{1,5}
¥
student{1,2}{1}{2,5}
A iR
student{1,2}{1}{1,6}
&R
student{1,2}{1}{2,6}
HAL K

student{1,2}{1}{1,7} =

1

student{1,2}{1}{2,7} =

(08
student{2,2}{1} =
90 85 63 70
91 76 82 88
student{2,2}{2} =
80 95 70 90
81 66 92 78

celldisp(cell_name)

[514.24) Lot 4.18 QAN 1%A student (K140 MU0 2 A0 -

84
75

64
85

92
87

82
67

65
91

75
81

e 117 -



* 118

MATLAB #< x5 A& KL A 2K 32

4. tmledKLn 6945 19
(D) g zmmvim, A8

cell name{i,j}

(2) AMICFEANRIITII, Ky

cell name{i,j} (m,n)

VERACHE 5 MRS S A

[ 4.251 AHLLN ] 4.18 gt di o student FRIFRAESTIR, A2 4N A AT Vs

Ii] 89 7595 o

>> cell ll=student(1,1)
cell 11 =
[2x11 char]
>> cell lla=student{1,1}
cell 1la =
20050731025
20050731026
>> cell 1ll=student{1,1}(1,:)

cell 111 =
20050731025
>> cell 11l4=student{1,1}(1,4)

cell 1114 =
5
>> cell 12=student(1,2)
cell 12 =
{2x7 cell}
>> cell 12a=student{1,2}
cell 12a =
L EEL O E L
Tz B2 kw2
>> cell 1222=student{1,2}(2,2)
cell 1222=
YR 20

>> cell 1222c=student{1,2}{2,2}

cell _1222c =
Y 2

>> cell 1222cl=student{1,2}{2,2}(1

cell 1222cl =

e

>> cell 22=student(2,2)
cell 22 =

{2x1 cell}

* 118

SHIANMICE student (1,1)

$IRMANNMIICER student (1, 1) FHHK) TFF R

SHRIA M ICE student (1, 1) 461 TR T H 4
SIS 1 ATF45

SARIA G R student (1, 1) 4461 TR T E 4
SHIEE 1 AT R BSR4 ANTFF

SIRINAN MG E student (1, 2)

SHRMANNEICE student (1, 2) MPHH FAIMITER

VI 1 PP v VIR
VY 2 X EER RS
SR TCE student (1, 2) TR E
(2, 2) FRHITR RN K4l

SR TCE student (1, 2) AT E
% (2, 2) T FFF G M B 20 A7 A 10 7475 e

SR ICE student (1, 2) M T4IMCE
% (2, 2) RIS 71T R0 B2 AP ) 545 e
CREE

SIRMMANMI T student (2,2)
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>> cell 22=student{2,2}
cell 22 =
[2x7 double]
[2x7 double]
>> cell 221=student{2,2} (1)
cell 221 =
[2x7 double]
>> cell 22la=student{2,2}{1}

cell 221a =
90 85 63 70 84 92
91 76 82 88 75 87

>> cell 221l=student{2,2}{1}(1,:)

cell 2211 =

90 85 63 70 84 92

>> cell 22112=student{2,2}{1} (1,2

cell 22112 =
85

5. fm AR AR Ao T AT A 4w R A AR 64 )

(1) tf = iscell(A)
(2) tf = iscellstr(A)
[1514.26]

>> datal=[1 2 3;4 5 6];
>> data2={'123"';'456"'};
>> data={datal data2};
>> tfl=iscell (datal)
tfl =

0
>> tfsl=iscellstr(datal)
tfsl =

0
>> tf2=iscell (data2)
tf2 =

1
>> tfs2=iscellstr(data2)
tfs2 =

1
>> tf=iscell (data)
tf =

1
>> tfs=iscellstr(data)
tfs =

0

6. IS b B4R 2 18] oY 4 d

SR ICE student (2,2) HITHEITHE

SIRINAMEICE student (2,2) WT4IMIGE (1)

S ICER student (2,2) WTHMITE (1)
S APk M A B 4Ll

65

91
S ANfICER student (2,2) WTFAMITE (1)
S I BE B TP o8 1 AT 0 A

65
SIRENAI M ICE student (2,2) HITAITE (1)
STPAE BB EAL P 28 1 AT508 2 UM RE

CHIlT A 215 A0 £l
CHIT A ST A R A T o)
WL AR B LR 745 U A B S A1) O B A 2R

1) FARF AN MR 7 A R T ik
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(1) cell_name = cellstr(char_name) CRFF 1 BB 2 e 0 1 1 B A 4 4 )
(2) char_name = char(cell _name) CHF- 477 10 20 B 0 2 e 480 ol - AR T )

AT P R BORPTAT 45 S AR AL, TR, 43 1R A0 A 2 e 0l 54+ 1R
PRI, Ry 2 IR A A0 i G 3R 1R B K B 3 AR AR ST AL I P AR
(651 4.271 Wa7 47 A IR 75 B AL 2 ) (e ik o
>> char_1=["#E&" ;'S PR AER )

char 1 =
iR
Gii 7
el
e
>> cell l=cellstr(char 1)
cell 1 =
R EA
|ﬁ%|
R
AR
>> cell 2={ ' EHHM %}
cell 2 =
R EA S HEEEC
>> char 2=char(cell 2)
char 2 =

24
(EREISEY
(EREE
>> len 2l=length(char 2(1,:))
len 21 =

4
>> len 22=length(char 2(2,:))
len 22 =

4
>> len 23=length(char 2(3,:))
len 33 =

4

2) Y MuZk 4 S S5 R E AL 2 Tl i i i
(1) struct_name = cell2struct (cell _name, fields,dim) (K54 Jo £ 2 4 Pl 25 R £ A1)
(2) cell_name = struct2cell (struct name) (R &5 7 B A e 4 e 4 S 25 40
TS5 B A 8 Al sk B, L, g M A L e i S M BRI, 54 € P i A6
P B2 1488 44 (Fields) & ic S 5 (Dim) o
(51 4.281 W4l Hu g4l 5 4 kA gl 2 [l i i 4t

>> cell 1 = {"xIFHE, 5%, 20; 'T¥', L', 19}

cell 1 =

XA TH [20]

PR v [19]
>> struct_l=cell2struct(cell 1,{'name', 'sex', 'age'},2)
struct_1 =
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2x1 struct array with fields:

name
sex
age
>> struct 1(1)
ans =
name: 'X|EfE
sex: 'Y
age: 20
>> struct 1(2)
ans =
name: 'FH:
sex: 'L
age: 19
>> cell 2=struct2cell(struct 1)
cell 2 =
VB v
[20] [19]

3) 4HMUEAL S E A 2 R R A

(1) cell_name = mat2cell(x,m,n)  CHF35 0 4 4 40 Rl 4n i 2l

(2) x = cell2mat(cell_name) CB3 20 o B4 3 45 i i 5 40

H (1) A2 308 5 A e 46 e A B B, e 1R A0 G 25 o] DA Ao £ 4 1) 2 > oo
5, DT LA SO A A B A A, TR R e A A ) S A s = 4R, IR H
F AN TCEALE BT RN, NSRBI C RN FIAHSE, Bl my n JCER
ANESY ) g B B S ) A0 B B AT RN ALK m (G R A S B E L AT EL o (oG
FAHZ RN B I HIE, AW n FonFE U 8 A1 KA

(5 4.29) W52 40 i 2 2H B 2 A2 2 1) o A 4k

>> a=[1 23 4; 56 7 8; 9 10 11 12]
a =

1 2 3 4

5 6 7 8

9 10 11 12
>> c=mat2cell(a, [1,2],[3,1])

c =
[1x3 double] [4]
[2x3 double] [2x1 double]
>> celldisp(c)
c{1,1} =
1 2 3
c{2,1} =
5
9 10 11
c{1,2} =
4
c{2,2} =
8
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12
>> c=mat2cell (a, [1,2], [4])
Cc =
[1x4 double]
[2x4 doublel]
>> c=mat2cell(a, [1,1,1])
c =
[1x4 doublel
[1x4 doublel]
[1x4 doublel
>> al=cell2mat (c)
al =
1 2 3
6 7 8
10 11 12

4) KB A e 100 i i B

cell name = num2cell (x,dims)

XHF mxn FOECEREAL, AW dims K BB R AR 03 He ke — MO ) 41
JuEes dims=1, AGFEEREAL AR SRR — D IRICER, Fe B A A 1 AT
dims=2, Kf B BB AR — AT R s — Ao E, BRIl iS4l 1 Al

dims=[1,2], Rf BN A B A e AT =
(51 4.30]  WLSeE{E Y B2 o fhe ke 2 Y 021 100 5

>> a=[1 2 3 4; 56 7 8; 9 10 11 12]

5 6 7 8
9 10 11 12
>> cl=num2cell (a)

cl =
[1] [2] [3] [4]
[5] [6] [7] [8]
[9] [10] [11] [12]

>> c2=num2cell(a,l)

c2 =

[3x1 doublel
>> celldisp(c2)
c2{1}

[3x1 double] [3x1 double]

Q

N
—~

N

=
9 WS~ o 0 N>~ v U R

Q

N
—

w
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12
>> c¢3=num2cell (a,2)
c3 =
[1x4 doublel
[1x4 doublel]
[1x4 doublel
>> celldisp(c3)

c3{1} =

1 2 3 4
c3{2} =

5 6 7 8
c3{3} =

9 10 11 12
>> c4=num2cell (a, [1,2])
c4 =

[3x4 double]
>> celldisp(c4)
caf{1} =

1
5 6 7 8
9 10 11 12

4.2.3 ZEtgimpa%geA

WA AL A M e R AE A B %, WRZ AN B 2R R 4 Rl i B 2, T LUK
AT AR IR GE W () a5 M B AT e — S, R P BT R A e v 2408 T A
(5] 4.31) Z5M94n i Zegl =541

>> clear all

>> ¢_strct{1l}.number='20050731025";
>> c_strct{1}.student={'XIFELE" };
>> c_strct{1l}.course={"if&" '&E};
>> c_strct{l}.score=[86 90];
>> c_stret{2}.ID=[1 2];
>> c_strct{2}.teacher={"'TJ5' "ZF/p };
>> c_strct{2}.course={"Hif" & };
>> c_strct
c_strct =

[1x1 structl] [1x1 structl]
>> c_stret{1l}
ans =

number: '20050731025'
student: {'X|&EfE}
course: {'FiE' A}
score: [86 90]
>> c_strect{2}
ans =
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ID: [1 2]
teacher: {'TJ' 'Z/NEr}
course: {'Wifi' EH)

LA, FREIAEAL o stret B0 S PN SE MR IO MR AR AL, A S5 R AL L
AR

4.3 I &

SERIEC A A0 AL 2 MATLAB P AP R AR R 2 ) B R 58 B (. &5
PR T SRS — S0 s, DA A 3l AT X s 4 e 34l ) o] I -FAE B EdR R &
EF PGS, IR B T NS SR BN M B AR S e TR EAE AT, AT
MR AR B A1), S P AT 52 A e i T R

1 F SR BN RO A0 R g, B 3R LG e T v RS AR A T vk, el e SLA7 it s
(U 0] 7925, 514t i 5 20 0 8 A 5 RS 5 1 2200 S5 RSl R g o 22— e
0 ] LB AT IS A B, A R T A 2215

4.4 2] Rl

1. =4

(1) &itdinsi AL, A G B

(2) Gt 4n 554 2 T8 A 111 PO R 0 4 7 AR .

(3) B AS B nT LIRS TLARTAE AR B KR Pl
IR, WL IRG AU, BN, S s N B SRR, WAREA

EARAR R, ) DO Fg A I

(4) B4 B2 mT LA LA E BR ] B AL o R R K
INE RN S PV L E VS

(5) MHBRIRAZ ) bR K » IMER AR TC R I Tk 2 .

(OREES CIRPSGEIEY b S iNibEe P IR ISR 1 nJ LA B &5
PRI AE, FIH] AT LAS ) S5 R B AL T AR

(7) 340 M 6 22 K LA 23 f mT LA o TRCEE A i B 2 IR A e R
UREESS IR LA AH

(8) FIFHAEAE 5 AN A vl TG 2040 S AL i » MURTIEE R b ml EAAS 2
A K2 1

(9) it A A e F R R HE, JuER{ER

2. RAFA

(1) £ MATLAB fir & & A TE A

>> teacher =struct('name',{'John','Smith'}, 'age',{25,30});
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LT A G B teacher (A28 —A> age SAEE N 35, WAL o
A. setfield(teacher,'age(1)',35) B. teacher(1) = setfield(teacher(1),'age',35)
C. teacher(1).age =35 D. teacher = (teacher. age(1) = 35)
() M) 5B AL teacher, F5HEAT FAIERAE, AN o
>> fieldnames(teacher)
A. ans= B. ans=
'name’ name
'age’' age
C. ans= D. ans=
name: 'John' name: 'Smith'
age: 25 age: 30
(3) AT RO Z5 A %04 teacher, 47 5 25| F Smith (48, n] LA o
A. getfield(teacher,'age(2)") B. getfield(teacher(2),'age")
C. teacher.age(2) D. teacher(2).age

(4) £ MATLAB 4 & A :

>> teacher =struct ('name', {'John', 'Smith'}, 'age', {25,30});

M), P al= teacher (1)M&5H A , i\ a2= teacher (1).name [F145 8N
A. al= B. al =
name: 'John' name: John
age: 25 age: 25
C. a2= D. a2=
John 'John'

(5) £ MATLAB 4t A5 :

>> teacherl =struct('name',{'John', 'Smith'}, 'age', {25,30});
>> teacher2=struct ('name', {'John', 'Smith'}, 'age',{'25','30'});

N, P4 al= teacherl (1).age(2)1I45 RN , H\ al=teacher2 (1).age(2)]
iR N , BN al= teacherl (1).age 1145 5N , B\ al= teacher2 (1).age
OESE ]

A. al= B. al =
25 30
C. HEHELE D. al=
5
3. e

(1) LA 4-3. 3% 4-4 th 2005 HLFHERAEURBOBAZAEAE R, @S wnlEl 4.4 s
F %04 teacher05 Al student05, I 4.7~ 7% 45 M £ AL 1 i Bk A
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teacher05 (record number)

student05 (record number)
—id F—number
—name —.name
L course —.course
—.Score
4.4 ZEH¥EG4H teacher05 FA student05 4544
Fz 4-3 2005 BFHIFHES
S (number) & (name) 3] 1R %2 (course ) X Ex(score)
20050731021 kAN A . MR 70, 87. 78
20050731031 YL A . MR 82. 90. 88
20050731036 SR A . MR 88. 92. 91
% 4-4 2005 EFIHTEHIFER
#=(id) ¥ % (name) HIZIRFE(course )
xx010 ZH L
xx016 e R, A

(2) LSS5 R %A teacher05 F1 student0S @741 4.5 B4 ke 4 o 54l
class05_stret, JF BT BURM A RE R .

Cell 1,1 Cell 1,2

teacher05 (struct)

student05 (struct)

45 1x2 ZEempaELA
(3) LA 4-5. K 4-6 " 2004 HLFHEAT R ZUM AN 222645 5L, 42 8L Iy vkt ar 45

P2 teacher04 FI student04, F4 [HI(2) I J7 VA G L 45 FI A MU A. class04 stret, 2R 61 4
AL class, H.IGZEEN class05_stret #l class04 _stret.

T 4-5 2004 EFIIFEER

%2 (number) ¥ % (name) £ 3]iR %2 (course ) R %i(score)
20040734005 IH BeH . = 75, 80
20040734036 e s W1 Bed .

56. 65
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F4-6 2004 BEFIHEREHIMER

%S (id) 4% (name) %1272 (course )
xx012 2 N o
xx016 EER AT

(4) GHXEG) O A KA class BEAT T HIHRAE IS AT 45

>> celldisp(class)
>> class{2}

>> class

>> class

>> class

>> class{2}

(2
{2
{2
>> class{2
{2
{2

) .name, class{2}{2} (2) .course,class{2}{2} (2) .score
2) .score (1) =85;class{2}{2} (2) .course (1) ,class{2}{2} (2) .score (1)
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FEHE MATLAB FSIizH

HFERT: MATLAB S HF T EHE —MELITEHRE, AL, €2 —
MR —RBFELATLA, BE X5 —RHREST §ERFFELAIMM 7 %
FoGHBAE., BHCIINTHFITA R, EAFTHERFFERATHT OB R, &
FHRFIEMOIZRAT, R XL ZETRE VAT X80, € a7
KRR DI, B, BROUBRFTAZNE, X5 RIEF D HFRBNE I
BT X Bk i —5, XA 515 B 48 /) 2 MATLAB 453 % B3] 7, m— & SHREE AY
By,

HEER: T /% MATLAB 5 4 £ AL EHH X, FHEAFTEEAKXGLMEE, F8
) MATLAB %445 A8 F A ff 5 A2

51 FSMEREERIEAR

AZEZ R 3 5, EEBEANEEN L T MATLAB FIBUH I H . AL
SIANFF S G S 2 5, A5 5 % 18 F % k4 MATLAB 55 51855 . MATLAB
TR 18 FR AT 5 502 T BRI — R VT 518 5 R BU AR B TS

P90 Ie 2 55 52 J NS Mg EN—AN . GRS EE. fFofe. 7
5 ZRIE R 5 B B B A
511 HSE=MTET

T AR e R MR S5 % . HEUEF AR EA L, MRS E 25
fRIETCIH B, 550 R, AT 5 AR KR LA R, BEAEENEARN S
IS5 AR RN AT 5 5 5 5 | FH S 200 75755 6 S R W, 3R I 75 48 B eR 0 sym( )
w4 syms KT8

1. X FTTE

FF5 B0 T HA PR E sym( )R] PR — AN & A € UR— A5 0 . He— B
fEHEA

2l

sym(A)EX sym(A,flag)

Horp flag APTESH, A 4 FOB, 200l ds s e TR B E R B AT
HIF LA B A E RS ACRIE LR, RS T,

e AT EAOS RIA A S B AT 28, W73 p/q, $8%EEK 1070 527,
753 sqrt(p)=5 o KL sym(O)H S ECEIGIN 1 i BROAIRIEAR ).

d: FAEEEO ASRIA TS R BOAR L Som RS nTik 32 47).
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o M A LA T R 22 A B URIA AT 5

f: PR s HE AR5 .
TS5 IH B AL sym( ) FE i SURT
[615.1) ¥—AHE 0w & w SUSH

>>1log(2)

|

Y

=

S
ans =

0.6931
>>(3%4-2) /5+1
ans =

3
>>fl=sym/(
f1 =
log(2)
>>f2=gym (' (3%4-2)/5+1")
f2 =
(3*4-2) /5+1

[$515.21 RSAEAEH] sym()5E X455

>> num=log(2)

'log(2) ")

num =
0.6931

>> a=sym(log(2),'d")

a =

.69314718055994528622676398299518

>> b=sym(log(2),'f")

b =

'1.62e42fefa39ef'*27" (-1)
>> c=sym(log(2),'r")
c =
6243314768165359*2” (-53)
>> d=sym(log(2))
d =
6243314768165359*2” (-53)
>> e=sym(log(2),'e")
e =
6243314768165359*2” (-53)
BN AT
B, AELAn SR TAE S A,
e M4 N AF BB
2. EXHATRE
N AFF AR w ] LA PR T
(Uﬁm?ﬁwm)
sym('x")
sym('x', 'real"')
sym('x', 'unreal')

L =

=EN

gk, WRRANEX L9, e AR
SRR IL, num SEXUREEE AL SERY, 1 ay by e d.

R AR .

SHEH R

=}

B

sRIEATB AR AE R

SPFSH R, TR £1 76 AR ) 2

s RIE AT AT 5 H =

SEREAT D 8 R S S R AE Bon B X A

WA AN F S BRI 3

SHEH & Log (2) IIPAT 453
s Eos A, Kk 32 4
SV U
STREOE A B X

SAE R BRI S B R A B 2

ST A HLASTE RO 22 I A B X

/\‘/vl:lﬁ-“rEl

N5 5 0 2 AR I AT
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(2) M4 syms

syms argl arg2

syms argl arg2 ... real
syms argl arg2 ... unreal

Z ¥ real & LN ERFF SR, unreal s SONAFSERIAF S .
(5] 5.31 JHRRHL sym( )& XTS5 &,

>> sym('x"') $TE TSR E x

ans =

X

>> sym('y', 'real') S M5 E v, HIRIE SRS 5
ans =

Y

>> sym('z', 'unreal') S8 A5 z, HIRIR RS RS
ans =

Z
[515.41 M4 syms & X554,

>>syms a b c
>>syms m n real
>>syms X y z unreal

fir % syms I LRI GE SCEANE S AR, 5540 o8 K sym(O)AH B, 32007 ik B AT o
BRI, B ZER D BRS AR, ARERRRZRIINE S .

512 fEREN

HF S %5 SEHI RS R RS R R . SEFEAR AR, 75 RikRhny
AR AR RA R IO, 8RR RS N SRR,
(51551 Hikiis ikt

>> gyms X Yy Z r s t;

>> xM242%x+1

ans =

x"2+2%x+1

>> exp (y) +exp (z) "2

ans =

exp (y) +exp (z) *2

>> r*2+sin(x) +cos (y) +1log(s) +exp (t)

ans =

r*2+sin(x) +cos (y) +1log (s) +exp (t)

>> fl= r*2+sin(x)+cos(y)+log(s)+exp (t)

f1 =

r*2+sin(x) +cos (y) +1log (s) +exp (t)

>> f2=sym(r*2+sin(x) +cos (y) +1log(s) +exp (t))
f2 =

r*2+sin(x) +cos (y) +1log (s) +exp (t)

>> f3=sym('r*2+sin(x) +cos (y)+log(s) +exp(t) ')
f3 =

r*2+sin(x) +cos (y) +1log (s) +exp (t)
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AT TARZS R s, f1y 20 3 B 5RIAN . (H2 NI Sk A RER AT
FRIE

>> f4='r*2+sin(x) +cos (y) +log(s) +exp (t) ';

>> g='sin(a)+cos(b)' ; s f4 fl g YN RAR R
513 fFS5Ek

£ MATLAB ', Ff75fEfocsn] DURAT S W, 792 RMAT5RIAR, K
A sym BEHELQUERRT SRR, TGt BB R 1 7 i QR AT S R BB AR P
e 0 55 FE R DA P 0 3R A ORI AT 5
[55.6] Fa&ERT xR

>> S=sym('[1l,x,y,z;n,u,v,w;a,b,c,d;g,h,j,pl")

g =
[ 1, X Yy, 2z

n, u, v, w

a, b, ¢, d

g, h, J, p]
>> H=sym(' [cos(t), —sin(t); sin(t), cos(t)]l")
H=
[cos(t), -sin(t)]
[sin(t), cos (t) 1]

(50 5.71  JH & sym (R B R B S 40 B 5 B
Sl 3L A AR

>>M=[1.1, 1.2, 1.3; 2.1, 2.2, 2.3; 3.1, 3.2, 3.3]
M=

1.1000 1.2000 1.3000

2.1000 2.2000 2.3000

3.1000 3.2000 3.3000

PRI A4 sym T B B 4 o 15 R

>>S=sym (M)

S=

[11/10, 6/5, 13/10
21/10, 11/5, 23/10
31/10, 16/5, 33/10]

AR AR (Y 70 3R T LU E A /MR B, WU RR 3 sym( R B 303
WERITF R BEL, WA SIS sym K AT 5% B 7S IUR

>>A=[sin(1l) cos(2)]

A=
0.84147098480790 ~-0.41614683654714

>>sym(A)

ans=

[7579296827247854*2" (-53), —7496634952020485*2" (-54) ]

FI PR EL size( ) AT LA BIFF S AR IR/ANRIAT . S8 pRECR [P B sl 1) &, T A2 4T
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Tk
[1515.81 HIB&HL size()SKAT S AERE RN

>>s=size (A)

sS=

1 2

>>[s r,s cl=size(n)
s_r=

1

s_c=

2

>>s r=size(A,1)
s_r=

1

>> s_c=size(a,2)
s_c=

2

AEE AT P BB, m] DAY I A s B sy i) 455 R b ) 0 3R
[515.9] HIBRT SRR IR

>> B=sym('[a,b,c;d,e, f;g9,h,k]")

B=

[a, Db, c
d, e, f
g, h, k]
>>B(2,3)
ans=

f

52 HSEARZE

MATLAB 555 5AS S 1 2R/ 0 G . sfefria i, Hiafkuanas
TR 2 BN RIS EME, AR ST S HeH NS S a RS
INNIOEIS-SIER IO

52.1 HFSIWRAYME

A+B. A-B A5 JTR3K A B PIANFT S Bl ik . 5 A L B R 2454l
I, A+B. A-B 7} HIRX NITRBAT IR A L B RS HE AR E, WSk ES K
NEER, NSRRI o5 — B R Y, P00 . R 8 38 EA T TN
[$515.101 KM MF5RIEAXIIR L 2,

f =2x" +3x-5 g=X —X+7

>> gsyms x fx gx s EXFFTARTAFFEREN
>> fx = 2*x7243*x-5
fx =

2*x*2+3%x-5

>> gx= x"2-x+7
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gx=

x"2-x+7

>> fx+gx
ans=

3*x 242%x+2
>> fx-gx
ans=

X" 2+4%x-12

(61511 SKRPASRF 50 FE 1 nikiz 5

>> syms a b c de £ g h;
>> A=[a b;c d];B=[e f;g h];

>> A+B

ans =

[ a+e, b+f]
[ c+g, d+h]
>> A-B

ans =

[ a-e, b—f]
[ c-g, dh]

5.2.2 FFSITHRHIKE

A*B. A/B IR IR A I B IS HIFE I aRIA BRIk, A*B IR SIS
SRR . F A FERRIA R T TR SR AR AT 5 ek R AL fi o
[615.12) 455 5K AL 2R bR R B o
>> syms a b cde f gh;
>> A = [a b; cdl;

>> B = [e £; g h];
>> Cl = A.*B

Cl =

[ a*e, Db*f]

[ c*g, d*h]

>> C2 = A*B/A

c2 =

[ (d*a*e+d*b*g-c*a*f-c*b*h)/(d*a-c*b), - (b*a*e+b”2*g-a”2*f-b*h*a)/(d*a—c*Db)
(d*2*g+d*c*e-c”2*f-c*d*h) / (d*a—c*b), - (d*b*g+b*c*e-c*a*f-d*h*a)/(d*a—c*b)]
>> C3 = A.*A-A"2

C3 =

[ -c*b, b*2-b*a-d*Db

c*2-c*a-d*c, —c*b]

>> syms all al2 a2l a22 bl b2;
>> A = [all al2; a2l a22];

>> B = [bl b2];

>> X = B/A; s SRIERF S LT R4l x*A=B [1fif
>> x1 = X (1)

x1l =

—(-a22*bl+b2*a2l) /(-al2*a2l+all*a22)
>> x2 = X(2)
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X2 =
(-al2*bl+all*b2) /(-al2*a21+all*a22)

[$515.131 CAIZ TN f(x)=3% —x* +2X° +X° +3, g(x):%x3+x2—3x—1, SRAN 2 10211

FARIR o

>> syms x fx gx

>> fx = 3*x"5x74+2*x"3+x72+3
fx =

3*x75-x"4+2%x"3+x72+3

>>gx= 1/3*x"3+x"2-3*x-1

gx =

1/3*x"3+x72-3*x-1

>> fx*gx

ans =
(3*x75-x"4+2*x™3+x72+3) * (1/3*x™3+x"2-3*x~1)

>> expand (fx*gx) S IR 5 RIE

ans =
x*8+8/3*x"7-28/3*x76+7/3*x"5-4*x"4-4*x"3+2*x"2-9*x—3
>> fx/gx

ans =

(3*x*5-x"4+2*x"3+x72+3) / (1/3*x™3+x"2-3%x"1)

>> expand (fx/gx) $RITTH AT 5 RIEX

ans =

3/(1/3*x™3+x72-3*x-1) *x"5-1/ (1/3*x"3+x"2-3*x-1) *x™4+2/ (1/3*x"3+x"2-3*x-1
Y *x™3+1/(1/3*x™3+x"2-3*x-1) *x™2+3/ (1/3*x"3+x"2-3*x-1)

53 MITESRIEXNLE

53.1 FTERHHIMITE

YRS RIEATEHZANLEN, A AN EEEMI AR E . MATLAB JE TR U0
RN AR 5

(1) P41 RS2, AR E A A AR 5

(2) R TH x EATFSZERN, x e i,

(3) R EA x EAFF SRR, s NFRIA P PRk 4T k7 BRI x T 542 &
YERMAI AR . R RR KT E S x 575 S5 E R SR m iy, JERHFAE x JaTi
Ao BIWRR B x, HFENA w Ay AR5 E, WEEY.

FIFH R %L findsym( )] #5438 MATLAB [R5 5 3R B B rh i — AN AR i R O AR
FONW A% =tk

(1) r = findsym(S): LAFBERBINUF IR FIZRE X S h A5 B med: 5L sm
FRT 15 j RSN . FEHT SRR ). #KIECS PRAET T 542 &,
M e %Y findsym()IR [F]—2F F 55 5 o

(2) r=findsym(S,n): R[AIFLAK S kI x T HESR) n NP5 AL .

[515.14) A4k E A alih B rh 7 AR = (13 s ]
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* 135

>> syms a x y z t alpha beta

>> S1 = findsym(sin(pi*t*alpha+beta),b 1)
S1 =

t

>> 82 = findsym(x+i*y-j*z+eps—nan)

S2 =

NaN, x, vy, 2z

>> S3 = findsym(a+y,2)

S3 =

y,a

5.3.2 FTiaR{LE

MATLAB #$2fit TR RISE AT 5 RIE M &Mk £, HARG: GIFRIZEIcollect).
%2 Ui A i I (expand) K253 i (factor)  — %4k & (simplify)~ A %€ 4.1 (simple)- i 4)(numden)

PGS b (pretty). 2S5 0 BL BH
1. AFFF £ 3 (collect)
BRIEK collect( ) 1 H I A P Al

(1) R = collect(S): X} T-Z T\ S $ERIAM AL AR & (1) X PR A

(2) R=collect(S,v): XFaERXN LR v b5, #IER L.

[ 5151 CAIFER f = Cy+xy—x -2, gz—%xe'“+%e'2x, W R X

ITRERHRES, B g e BEAT RS

>> syms Xy a b c

>> f=x"2*y+y*x—x"2-2%x;

>> g=—1/4*x*exp (-2*x) +3/16%exp (-2*x) ;

>> fx=collect (f) s¥% x X £ BT RS
fx =

(y=1) *x™2+ (y2) *x

>> gepx=collect (g, exp (-2*x))

gepx =

(-1/4*x+3/16) *exp (—2*x)

2. % R KXJEIF (expand)

AU B8 EL expand( )R ETFAT 5 RIEN . w5 F -
R = expand(S)

XFF 5 RIEI S PR R USRI T R ITVI 6T i 00 T o552 ek 2

AR FRER S B B SRR AU R T A
[415.16) Z i@ Honfl,

>> syms Xy a b c t

>> E1 = expand((x—2)* (x—4)*(y-t))
El =

XM 2%y—X T 2H LG Xy X+E6 XX ¥ L +BHYy—8* L
>> E2 = expand(cos (x+y))

E2 =
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cos (x) *cos (y) —sin (x) *sin (y)

>> E3 = expand(exp((a+b)”3))

E3 =

exp (a™3) *exp (b*a”2) *3*exp (a*b™2) *3*exp (b™3)
>> E4 = expand(log(a*b/sqgrt(c)))

E4 =

log(a*b/c™(1/2))

>> E5 = expand([sin(2*t), cos(2*t)])

E5 =

[2*sin(t) *cos (t), 2%cos (t) *2-1]
>> E6 = expand((x+1)"3)

E6 =

X 3+3*x7243*x+1
3. B X4 f#(factor)

HIHI s %5 factor( )KHEATAT 5 Rk SR B0 JLAR RS 500
factor(X)

S X ATLURIERE A5 RIS s S A4l 7 X O — 1R85, ) factor(X)
RIE] X O e A X O ZIUNECEEGERE, W factor(X) 7 AL FE IO RE—T0 R . 8

AT —JCRMEGE 16 A7, U AU A4 sym EMIZITTER
[$515.171 Pl

>> syms a b x y

>> F1 = factor(x™4-y™4)

Fl =

(x—y) * (x+y) * (x*2+y"2)

>> F2 = factor([a”"2-b"2, x"3+y"3])

F2 =

[(a-b) * (a+b), (x+y)* (x"2-x*y+y"2)]

>> F3 = factor(sym('12345678901234567890"'))
F3 =

(2)*(3)"2*%(5) * (1L01) * (3803) * (3607) * (27961) * (3541)

4. —fEAL ) (simplify)

MATLAB $2 ) — Ak ] B2 simplify( ) 7870 518 145 RE U 5 iz Sk N, Jf 7
YT T AR R R = A R B FRECR A W ERE . Bessel BRiL. gamma PRESE)
s B, St NGRS 4 Ak 2Rk AR T B — A T .. — A A AE ST

SREAXMARPEETZ N LAY
R = simplify(S)

{1 FH Maple #AFH AT RN, R AL AT 30 S s — Ao ER.
[1515.181 I &% simplify( )fkfai A<l .

>> syms X a b ¢

>> R1 = simplify(sin(x)”®4 + cos(x)™4)

R1 =

2*cos (x) “4+1-2*cos (x) "2

>> R2 = simplify(exp(c*log(sgrt (a+b))))

R2 =
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(a+b) * (1/2*c)

>> S = [(x"2+45*x+6) / (x+2),sqrt (16)1];
>> R3 = simplify(S)

R3 =

[ x+3, 4]

>> simplify( log(2*x/y) )

ans=

log (2) +log (x) ~log (y)

>> simplify( sin(x)*2+3*x+cos(x)*2-5 )
ans=

3*x—4

>> simplify( (-a®2+1)/(1-a) )

ans=

a+l

5. T FEALTE (simple)

A EA TR EN RIS AT, 4 simple H ZK &R0 ] il 24k —ild, JF
HARTL R Ie 8 T Z M ITik, e b AR R AT 45 2R . Hodir 2

(1) r = simple(S)

(2) [r,how] = simple(S).

DB AT 5 RE S AR LR B, B BRI RefiRIA s S KR
RIS, HIRPIH AR A 45 S AR, WS R BRI R B, M
e B A TCERMERIE A HRAN S8 o, Whikdr 5 Wos I v el I Sk 5 3
3, RN R A R A

W) o IR A T A5 R, (HIR P RE R B L) — A it S o o — 9,
how A — 745, I T 3RoRHE .

[515.191 H] simple fir 214 1] B %X

3
f= —%—+-£;4—12—F8
X X X
>> f=sym (' (1/x"3+6/x"2+12/x+8) " (1/3) ") SAIEFF S RIER
f=
(1/x"3+6/x%2+12/%+8) " (1/3)
>> simple (f) s #F5 RIA S
simplify:
((2*x+1)*3/x*3) " (1/3)
radsimp:

(2*x+1) /x

combine (trig) :
((1+6*x+12*x"2+8*x™3) /x"3) " (1/3)
factor:

((2*x+1)*3/x*3) " (1/3)
expand:
(1/x*3+6/x"2+12/x+8) "~ (1/3)
combine:
(1/x*3+6/x"2+12/x+8) " (1/3)
convert (exp) :
(1/x"3+6/x%2+12/x+8) "~ (1/3)
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convert (sincos) :
(1/x"3+6/x*2+12/x+8) " (1/3)
convert (tan) :
(1/x73+6/x"2+12/x+8) "~ (1/3)
collect (X) :
(1/x7"3+6/x"2+12/x+8) "~ (1/3)
mwcos2sin:
(1/x73+6/x"2+12/x+8) "~ (1/3)
ans =

(2*x+1) /x

IEWpr W, w4 simple W T JUA Al fajfb 2k N fife o7 2, IF v LA B854
a7 N
4 simple X 5 = MR BN RIEAIC A H . N T4 cos(X) +/—sin(x)*

RIAL T o

>> simple (sym(cos (x)+sgrt (-sin(x)*2)))

simplify:

cos (x) + (~l+cos (x) *2) * (1/2)

radsimp:

cos (x)+i*sin (x)

combine (trig) :

cos (x)+1/2* (—2+2*cos (2*x) )~ (1/2)

factor:

cos (x)+ (—sin(x) *2) " (1/2)

expand:

cos (x)+ (-sin(x) *2) " (1/2)

combine:

cos (x)+1/2* (—2+2*cos (2*x) )~ (1/2)

convert (exp) :

1/2%exp (i*x)+1/2/exp (i*x) +1/4*4" (1/2) * ((exp (i*x)-1/exp (i*x))"2) " (1/2)

convert (sincos) :

cos (x) + (-sin(x) *2) " (1/2)

convert (tan) :

(I-tan(1/2*x)"2) /(l+tan(1/2*x) *2) + (-4*tan (1/2*x) "2/ (l+tan(1/2*x) *2) *2) "
(1/2)

collect (x) :

cos (x) + (-sin(x) "2) "~ (1/2)

mwcos2sin:

cos (x) + (—sin(x) *2) " (1/2)

ans =

cos (x) +i*sin (x)

6. i 4 (numden)

HIHI 8% numden( )R SRAFFT 5 RE X 721570 B, FHERFS AR B RIS A i A7 21
B, Hb o PR BHE REOVEEHL 70 T BEARE A A TR 2 T, AR R Oy
[N,D] = numden(A)

BT BRAUE R A T EE— o e o R B 2 U B OB, ey 7 5B
X HE R fth 2 N O TR SHERE, Futh 28 D 0 BEAT 5 A
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[515.20] xFp4~7330E o0

>> syms x y a b ¢ d;

>> [nl1,d1l] = numden (sym(sin(4/5)))
nl =

6461369247334093

dl =

9007199254740992

>> [n2,d2] = numden (x/y + y/x)
n2 =

x*2+y"2

dz2 =

y*x

>> A = [a, 1/b;1/c d];

>> [n3,d3] = numden (A)

n3 =

[ a, 1
1, dl

d3 =

[ 1, b
c, 1]

B EAHMER 1, AR T AR R IA R s 70 7 BHE A, FH R4 numden( )
P

7. 45 # X E A (pretty)

WR—AFFSRILARE 2%, WU a4 pretty Wos lBAT T BECE B SR, H
I F# A

(1) pretty(S): FHERIAZR Y DS 79 WoRFFS5HFE S i —I0 %,

(2) pretty(S,n): H#EE L AITE AL n o,
[515.21]1 XFF51a 885 Rae ek 64k,

>> syms x t; f=(x"2+x*exp(-t)+1)* (x+exp(-t));
>> fl=collect (f)
f1 =
x"3+2%exp (-t) *x*2+ (L+exp (-t) *2) *x+exp (-t)
>> pretty (f1)
3 2 2
X + 2 exp(-t) x + (1 + exp(-t) ) x + exp(-t)
>> f2=collect (f, 'exp(-t)")
f2 =
x*exp (~t) "2+ (2*x™2+1) *exp (—t) + (x"2+1) *x

>> pretty (£2)
2 2 2
x exp(-t) + (2 x + 1) exp(-t) + (x + 1) x
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54 fFHSWRNTIEH

PR B PR AR 2 E S IR L, IR 2 HAE VR 2 TR R . SKRAF S
PR B> FIAR Gy 5 MATLAB 15 532 58 ) (1 B M5 &I o

54.1 FSERE

PREL AR BRAE S 2 B b A R A, MATLAB 424t 1 SR AR R 1 8 5L limit( ),
FO AR A

(D) limit(F,v,a): P50 5 F 352D v—a IR .

(2) limit(F,a): KFF5X 5 F GBI AR SEi T a B AR .

(3) limit(F): KRFFZAS F UBIA R AR i T 0 I AR BE .

(4) limit(F,v,a,'right") 8% limit(F,v,a,'left"): THE A5 RE F AERMBL R : 2o PR v—a™ 8%
EREBR v—at,

[515.22] KARBE=H].

>> syms x a t h n;
>> L1l = limit ((cos(x)-1)/x)
Ll =
0
>> L2 = limit(1/x%2,x,0, 'right"')
L2 =
inf
>> L3 = limit(1/x,x,0,'left")
L3 =
-inf
>> L4
L4 =
1/x
>> v = [(1+a/x)"x, exp(—x)];
>> L5 = limit(v,x,inf, 'left")
L5 =
[exp(a), 0]
>> L6 = limit ((1+2/n) " (3*n),n,inf)
L6 =
exp (6)
[#415.23] 3k f(x)=lim + g(x)=limsin(x+2y).

x=>0 X y—0

limit ((log(x+h)-log(x))/h,h,0)

sin X

>> syms X Yy

>> f=sin(x)/x; RIS AIRAE

>> g=sin (x+2*y) ; sk E

>> fx=1limit (f) $3K £ (x) [FARZFR
fx=

1

>> gx=limit (g,y,0) 3R £ (x) AR
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gx=
sin (x)

542 FHFSHH

MATLAB #24L1¥1 s 2 diff( ) ] R SRARFRT 5 X% G0 sr, LR s ok
(1) diff(S,v"): X500 % S higE M52 & v kI 1 B S5,
(2) diff(S): XFF5X 4 S HH BRSO AR SR I 1 B 4L
(3) diff(S,n): XTSRS S I BRIA B AR f sk n PS4k
(4) diff(S,v',n): XFF5 0% S g E M55 v K n B 4L
N TIZEA5] 5 HE Y
[515.24) K—IRFF 5o -6

>> syms X n
>> y=sin(x) “n*cos (n*x) ;

>> Xd=diff (y)

Xd =

sin (x) “n*n*cos (x) /sin(x) *cos (n*x) —sin (x) “n*sin (n*x) *n
>> Nd=diff (y, n)

Nd =

sin(x) *n*log(sin (%)) *cos (n*x)-sin(x) *n*sin(n*x) *x

[15.25] K ZIKFF S a1

>> syms t

>> f=exp(-t)*sin(t);
>> diff(£,t,2)

ans =
—2*exp (-t) *cos (t)

[$515.261 X475 KR ILA TR MAT SR

>> syms X
>> f1=2*x"2+log(x) ;

>> £2=1/(x"3+1);

>> f3=exp(xX)/x;

>> F=[f1 £2 £3];

>> diff (F,2)

ans =

[4-1/x"2, 18/ (x"3+1)"3*x"4-6/ (x"3+1) "2*x, exp (x)/x2*exp (x)/x"2+2*exp (x) /x"3]
>> Fdd=simple (diff (F,2))

Fdd =

[ (4*x72-1)/x"2, 6*x*(2*x"3-1)/(x"3+1)7"3, exp(x)*(x"2-2*x+2)/x"3]

543 fSHS

MATLAB #2553 R int( ), BEAT BAPHSEANE R AT L SE R T SO
gy. Hia S0y

(DR =int(S,v): MAFZXG S g E M TR v IHEAEM Y. HEERR, RiEK
RIUERECS (AR Ja BT iR R H C.
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(2) R=int(S): XAFSHIER S HIERAMIAAL AR E A E R
(3) R=int(S,v,a,b): WAFZX G S PHEE AT 525 v iF5H M a 2 b FERI) .
(4)R=int(S,a,b): XA TXH S HAYERIAKIA AL AR RS a 21 b (K5ERT
TR P

[615.27)1 KBpashil.

>> syms x z t alpha

>> INT1 = int (—2*x/(1+x"3)"2)

INT1 =

2/9*log (x+1)-1/9*1log (x"2-x+1)—2/9*3" (1/2) *atan (1/3* (2*x-1) *3"(1/2))-2/9
* (2%x-1) /

(x*2-x+1)-2/9/ (x+1)

>> INT2 = int(x/(1+2z"2),z)

INT2 =

x*atan (z)

>> INT3 = int (INT2,x)

INT3 =

1/2*x"2*atan(z)

>> INT4 = int(x*log(l+x),0,1)

INT4 =

1/4

>> INT5 = int(2*x, sin(t), 1)

INT5 =

1-sin(t) "2

>> INT6 = int ([exp(t),exp(alpha*t)])

INT6 =

[exp(t), 1/alpha*exp(alpha*t)]

IEARR 7 SRR P A AH I IRE, B By 215 2 o BRI AS— 8 2 LB BB A7 1,
BVFAFAEAE AR A VR AN B, B B ] Bl b SR A, (ELEE i P A7 B TR) B il 24 MATLAB
ANBEFR B> KIE RS, e IR IR A THE R HUE A

>> int ( ' log(x)/exp(x*2) ' ) SIREIX log (x) /exp (x72) KBz H
Warning: Explicit integral could not be found.
> In E:\MATLAB6pS5pl\toolbox\symbolic\@sym\int.m at line 58

In E:\MATLAB6p5pl\toolbox\symbolic\@echar\int.m at line 9

ans =
int (log (x) /exp (x*2) ,x)

5.4.4 755 Taylor REEFF

MATLAB At )75 5 o £ Taylor( )i LASEEL— 0 R L) Taylor Z0EETT, FLi TS

(1) r=taylor(f,n,v): IRMIFF 5 XL £ PIRERFT T AR vorRIE P 2 AR
) n=1 B i) Maclaurin 22 3UC(EI7EZ i BT v=0) 22 Bha, Hor v ] DU 7457 5 ol i 5
2.

(2) r=taylor(f): R[HIFF5RKAEAX £ HECAM B AR S 6 B ¥ Maclaurin 22 10X (1)1
Bl
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(3) r=taylor(f,n,v,a): iR [FIFF 5 R IA A PR E A5 HAZE v 1 n-1 B 1) Taylor 28 ((7E
FREN a R v=a) R FF G, Hodr a TR — 8l f55 . AUR —ZH i 45 ok
AR . WEIRHIE, HPTULMERERRTMASE n. v 5 a, taylor BERE N EAT]
(R4 B R AT H I

fiEE AT BRI f(X) 7 &L x=a [1] Taylor @@fﬁ%)(j]

[ 5.281 Taylor ZLHUE T4 .

>> syms x y a pi m ml m2

>> £ = sin(x+pi/3);

>> Tl = taylor(f)

Tl =

1/2*3 (1/2)+1/2*x-1/4*3%(1/2) *x*2-1/12*x"3+1/48*3" (1/2) *x"4+1/240%x"5

>> T2 = taylor(f,9)

T2 =

1/2%3%(1/2)+1/2*x-1/4*3" (1/2) *x"2-1/12*x"3+1/48*3" (1/2) *x™4+1/240*x"5

-1/1440*3%(1/2)* x%6-1/10080*x"7+1/80640*3%(1/2)*x™8

>> T3 = taylor(f,a)

T3 =

sin(a+1/3*pi)+cos(a+1/3*pi)* (x—a)-1/2*sin(a+1/3*pi)* (x-a) "2-1/6*cos (a+1
/3*pj_)*

(x—a) *3+1/24*sin(a+1/3*pi) * (x—a) “4+1/120*cos (a+1/3*pi) * (x—a) "5

>> T4 = taylor(f,ml,m2)

T4 =

sin(m2+1/3*pi)+cos (m2+1/3%pi) * (xm2)-1/2*sin(m2+1/3*pi) * (xm2) "2-1/6*co
s (m2+1/3*pi) * (xm2) *3+1/24*sin (m2+1/3*pi) * (xm2) "4+1/120*cos (m2+1/3*pi) * (xm2) "5

>> T5 = taylor(f,m,a)

T5 =

sin(a+1/3*pi)+cos(a+1/3*pi) * (x—a)-1/2*sin(a+1/3*pi)* (x—a) "2-1/6*cos (a+1
/3*pi)

* (x—a) *3+1/24*sin(a+1/3*pi) * (x—a) "4+1/120*cos (a+1/3*pi) * (x—a) "5

>> T6é = taylor(f,y)

T6e =

sin(y+1/3*pi)+cos (y+1/3*pi) * (x—y)-1/2*sin(y+1/3*pi) * (x~y) "2-1/6%*cos (y+1
/3*pi)

* (x—y) "3+1/24*sin (y+1/3*pi) * (x—y) "4+1/120*cos (y+1/3*pi) * (x-y) *5

>> T7 = taylor(f,y,m) s B} taylor (f,m,y)

T7 =

sin(m+1/3*pi) +cos (m+1/3*pi) * (xm)-1/2*sin(m+1/3*pi) * (xm) *2-1/6*cos (m+1
/3*pi)

* (x~m) *3+1/24*sin (m+1/3*pi) * (xm)*4+1/120*cos (m+1/3*pi) * (xm) "5

>> T8 = taylor(f,m,y,a)

T8 =

sin(a+1/3*pi) +cos(a+1/3*pi)*(x—a)-1/2*sin(a+1/3*pi) * (x—a) *2-1/6*cos (a+1
/3*pi)

* (x—a) *3+1/24*sin(a+1/3*pi) * (x—a) “4+1/120*cos (a+1/3*pi) * (x—a) "5

>> T9 = taylor(f,y,a)
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T9 =

sin(a+1/3*pi) +cos(a+1/3*pi)*(x—a)-1/2*sin(a+1/3*pi) * (x—a) *2-1/6*cos (a+1
/3*pi)

* (x—a) *3+1/24*sin(a+1/3*pi) * (x—a) "4+1/120*cos (a+1/3*pi) * (x-a) "5

55 FSS T

GREBERAR G SR IAE o IENAR AR % B, MATLAB 348 T IR IX SR 722
BIRRE 2 AR TR R LR, B R IUEN] MATLAB SEBLUS 2R AR 73 A2
BORARA D) FE . AT IR 55 R TR IX SRR A e ol ) L AR 70
551 HEEMTEHEERTHR

I A

XTRREL £ (x) BEAT I (Fourien) 22 #t:  f = f(x) = F = F(w) i AN

F(W):[:f(xkﬂmdx
MATLAB $E4E 5% bR £t AT (e 5L AR 46 (1) pR 2 fourier( ), Hof A0y
(1) F = fourier(f): iR [MIFF5 %L £ A E AR, £ 128 AEBIANE&E x, RIEHEF 1)
ZHRNEAERE w, W f=f(xX)=>F=F(w), #7 f =f(w), Wl fourier(f)iR [A]2 5 A t )8
. F= F(t)o
(2) F = fourier(f,v): R[MIFF5 Q%L £ R, fISENRINTE X, RIFHEF
HzE e es v, I

(G BL AR e Ay W AR N Z AR AT VE 2 AT A T RN, s
/
A

I

f=f0=>F=FW=]" f()e™dx

(3) F = fourier(fu,v): R&[FIFF5 KA £ R, £ S ENIECELE o, RIEMEF
MZa AR LR v, O] } .
f=f(uy=F=F\V)= j f (u)e ™ dx

[$515.29]1 f HLHIEAZHoR B

>> Syms X W UV

>> £ = sin(x)*exp(—x"2); F1 = fourier (f)
Fl =

—i*pi® (1/2) *sinh(1/2*w) *exp (-1/4*w*2-1/4)
>> g = log(abs(w)); F2 = fourier(g)

F2 =

fourier (log(abs(w)),w,t)

>> h = x*exp(-abs(x)); F3 = fourier(h,u)
F3 =

—4%1i/(1+u”2) "2*u
>> syms X real
>> k= cosh(—x"2*abs(v))*sinh(u)/v; F4 = fourier(k,v,u)
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F4 =

sinh (u) *fourier (cosh (x"*2*abs (v)) /v,v,u)

2. G2t R LR

A HL () S AR e e f (X)) =2in-[j: F(w)e"dw , 7 MATLAB i ] i 4L ifourier( )
KT8 AT B () R AT, kg A

(1) f=ifourier(F): IR[HIFF5 K4 F MM AR, FINSENBALE w, R[EI{E f
MZ R ABIANEE x, lIF=F(w)—>f=f(x). #F=F(x), ifourier(F)iR[Hl4E &4 t [k
H: F=F(x)>f=f(.

(2) f= ifourier(F,u) : R[FEIFF5KEL F FE R AR, F RIS AIANEE w, &[]
i fzEhigeL s, B

1 e iwu
f(u):zj‘_w F(w)e™dw

(3) £ = ifourier(F,v,u): R[FIFF5 R4 F B R A . F ST ELE v, &[]
fH fZs IR ELEu, W

f (u) =2—17t j: F(v)e"dv

[15.30] & B A Hom bl

>> syms w v X t

>> syms a real

>> f = sqgrt(exp(—w*2/(4*a*2)));

>> IF1 = ifourier (f)

IF1 =

ifourier (exp(-1/4*w"2/a*2) " (1/2) ,w,x)
>> g = exp(-abs(x));

>> IF2 = ifourier(g)

IF2 =

1/(1+t72) /pi

>> h = sinh(-abs(w)) -1;

>> IF3 = simple(ifourier(h,t))
IF3 =

—ifourier (sinh(abs(w)),w,t)-Dirac(t)

>> syms w real

>> k = exp(-w"2*abs (v)) *sin(v) /v;

>> IF4 = ifourier(k,v,t)

IF4 =

1/2* (atan((t+1) /w"2)-atan((t-1) /w"2)) /pi

552 fEHETTHEERTIR
1. BT
Fir 3 57 7 (Laplace) 28 # 5 XA
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7£ MATLAB i F 58 24 laplace() SR F7 08 e, 4% Can R -

(1) L=laplace() : R[FIFFS5 pREL £ HHE ﬁiﬁi{?ﬁ% ISR R ¢, R[EE L
Mz a NN T Es, Bl f=f(t) >L=L(s). # f=1f(s), N fourier(F)iR 45N t [FIpf
L =L (t).

(2) L=laplace(f,t): 3R [R5 5 L £ 1R hr A4

CIFiERNE-SF cpick 'S Rl
L(t)=[" f (x)e"dx
(3) fourier(F,w,z): IR [\IFF5 R E f H M H AR e, FINSE AR ELE w, RIFMY L
(2 iR i z,
L(z)="f (we ™dw
(6 5.311 S hdti e et

>> syms X S t v

>> fl= sqgrt(t);

>> L1 = laplace(f)
Ll =

laplace (exp (-1/8*w"2/a"2) ,w,s)
>> f2 = 1/sqgrt(s);

>> L2 = laplace(f2)
L2 =

(pi/t)*(1/2)

>> f3 = exp(-a*t);

>> L3 = laplace(£f3,x)

L3 =

1/ (x+a)

>> f4 = 1 - sin(t*v);
>> L4 = laplace(f4,v,x)
L4 =

1/xt/ (x"2+t"2)

2. FEFHR K%
BB A SO f (t)= [ L(s)edt, it SRR B L (s) HOPFAS 9 A
THZ s=c Al mses.
E0AL hﬁﬁfiﬁﬁ%u@@l ilaplace()SEHH, K& =Uan .
(1) f = ilaplace(L): R[FIFF 5 pREL L W i B ¥, L S NBIANERE s, &[]
EH WS RRNZRE L ML=L(s)>f="f(t). &5 L=L(t), W ifourier(L)iZ 7|25 x
(FIER % f, B
L=L(t)> f=f(x)
(2) f=1ilaplace(L,y): IR[FIFF5 K% L HH S Hri s, L (S A EIAE R s, R[]
Hf S ENfEeEEy, I
f(y)=[" L(skoas

100
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(3) F =ilaplace(L,y,x): R[FIFF5 A%l L (IR b i e B4, L Iz ENfRE TRy, &R
WA f S8 AR ELE x, _
F(x)=[""L(y)e"dy
[5]5.32)  Huthr il e AR 4w

>> syms a s t uv x

>> £ = exp(x/s8”2);

>> IL1 = ilaplace(f)

IL1l =

ilaplace (exp(x/s%2),s,t)
>> g = 1/(t-a)”2;

>> IL2 = ilaplace(g)

IL2 =

x*exp (a*x)

>> k = 1/ (u*2-a*2);

>> IL3 = ilaplace (k,x)
IL3 =

1/a*sinh (a*x)

>> y = s73*v/(s72+v"2) ;
>> IL4 = ilaplace(y,v,x)
IL4 =

s*3*cos (s*x)

553 ZTwpERTH

l. Z & #

LT 1 Z A8 X F (2) =3 fz(n”) . MATLAB i 0400 zirans(), Fos

FEALIT 3 M.

(1) F = ztrans(f): R[IFF5 KA £ Z B4 SR AL R n, REMEF KZSE
NERNAR R z, W f=f(n)>F=F(z2). &HKEf="1(z), WRFEHE F HZEH w, U
f=f(z) >F=F(w).

(2) F = ztrans(f,w): IR[FIFF5 R 1) Z B4, (RIS ENENEE n, REMEF 12
HAfRERE w, W

(-3

n=0 w
(3) F = ztrans(f.k,w): IR[BIFF5 R 1) Z 2He . fHIZENIRERRE K, REMEF 12
HNfRERE w, I

[5]5.33) Z A ¥uoRtol.

>> syms a k wxn z
>> f1 = n™4;
>> ZF1 = ztrans(fl)

. 147



. 148 - MATLAB 3 fth 75 2 K2 /A 25 72
ZF1 =
z* (z73+11%z%2+11*%z+1) / (z—1) "5
>> £f2 = a’z;
>> ZF2 = ztrans(f2)
ZF2 =
w/a/(w/a-1)
>> £3 = sin(a*n);
>> ZF3 = ztrans(f3,w)
ZF3 =
w*sin(a)/ (w*2-2*w*cos (a) +1)
>> f4 = exp(k*n”2) *cos (k*n) ;
>> ZF4 = ztrans(f4,k,x)
ZF4 =

(x/exp(n”2)-cos (n)) *x/exp (n”2) / (x"2/exp (n”2) "2-2*x/exp (n*2) *cos (n) +1)

2. ZRE®:

7 RAHE . f(n)

1

=9, F(D2"dz, n=123, Sk R Q—IESH,

iR % F (2) ZERIRZ 48 |2) = R AT

B W Z A BARTH R TR s WIS oy SRR ARk
MATLAB H R HBIZ A E % TSR Z AR (PR E0h iztrans( ). P8 A 00 -

(1) f=iztrans(F): R[FIFF5RECF [ Z B FISENRNLE 2z, REHE 193
ERHBRANE R, WF=F(z)>f="f(n). #F=F(n), WEEHEfHSELk, W

F=F(n)—f=f(k

(2) f=iztrans(F,k): IR[FIFFSHKEF () Z B F S8 NBINE S 2z, REME {12
HAfRERE Kk, W

1 _
F() =g Bn (@272, a5

2mi

(3) f=iztrans(F,w.k): RFIFFS A F 1) Z kB, F SR iGeL s w, RFEME T
Wz ahfre sk,

f(k)= ‘W‘:RF(W)Wk_ldW, k=123,

[15]5.34) Z RASHR 4]

>> syms a n k x z
>> fl= 2*z/(2"2+2)"2;
>> IZ1 = iztrans(f1l)
Iz1 =
-1/8*sum(1l/ alpha*(1/ alpha)”n, alpha =
RootOf (1+2* Z%2))+1/8*sum(1l/_alpha*(1/ alpha)”n, alpha = RootOf (1+2* Zz*2))*n
>> £2 = n/(n+l);
>> IZ2 = iztrans(f2)
I1z2 =
(-1) "k
>> f3 = z/sqrt(z-a);
>> IZ3 = iztrans(f£3,k)
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I1z3 =

iztrans(z/(z-a)”*(1/2),z,k)

>> f4 = exp(z)/ (x"2-2*x*exp(z)) ;

>> IZ4 = iztrans(f4,x,k)

I1z4 =

1/4* (—charfcn[0] (k) 2*charfcn[1] (k) *exp (z) +2 k*exp (z) *k) /exp (z)

5.6 FHIEHIRITHE

JTRE IR SRARAA AL 5 7 i FLAAE R S5 A % S IV B 2 A o i E 45 SR AS 5 RE i
Brik, £ MATLAB 755 THA P bt TR A& o Xy & AT KA LAy FEdLAn
ARL LT RE () I BRI EL solve( ), AT SRAFH I 73 5 RE(4) I R A dsolve( )

5.6.1 14772 ERIMITHE

WIFTPTIA, SKGLPEARBOTREA R 5 AT E, F2E MATLAB $24L 1 R 28 solve( ),
A

(1) g=solve(eql,eq2,...,eqn): HIAS & eql,eq2,....eqn 7] LLEFF SR IEAAXB AR/ H, ©
153 AREE n AN T RE o %R B 25 T R4 eql.eq2,....eqn T LLERIA PRI A & Ky SR i
B x1,x2,.. x0) . 45 g N —FF5IE, MATLAB WK g Mh— S5, 458
A T RS TR 4 g FonA n ANJeEMIEEA, W &R E TS
U 2R 7R 7 FE A oA AR R

(2) g=solve(eql,eq2....,eqn,varl,var2,...,varn): %} /724l eql,eq2,...,eqn 5 E 1 n PN
U varl,var2,...,varn Kf# .

[515.351 =KkF A2 AT FE 4L f#

X+y+z=10
3x+2y+z=14
2x+3y-z=1
>> Ll='x+y+z=10";
>> L2="'3*x+2*y+z=14";
>> L3='2*x+3*y-z=1"; $SL1. L2, L3 250 3 NFARFH
>> g=solve(L1l,L2,L3)
9’:

x: [1x1 sym]
y: [1x1 sym]
z: [1x1 sym]

R g e AEA, R LE N — S R . WU R A B R TR
figp AR L AAAE :

>> g.XxX
ans =
1

>> g.y
ans =
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>> g.z
ans =
7

[f515.36] K NHIGAEACKT FEAH I -
X;cos(sita)—-X,sin(sita)=a
{ X;sin(sita)+x,cos(sita)=h

>> syms x1 x2 a b sita;
>> Ll=x1 * cos(sita)—x2 * sin(sita)-a;

>> L2=x1 * sin(sita)+x2 * cos(sita)-b; SL1. L2 Al AR5 Rk

>> [x1,x2]=solve(Ll,L2,x1,x2) o FH— [a) B 7 FEAH A2 B A A
BT H R

x1l =

cos (sita) *a+b*sin(sita)
X2 =
—a*sin(sita) +cos(sita) *b

5.6.2 IEZ&4HTE(H)BIEITHRR

PR solve( VAN AT SRARL M T REZH, ] LISR AR ARt FE 4L sl AR 1 FE )
bR, o, ARty REALSkfRE N 5.6.1 WAHIE, MRS REREIE W .

(1) g=solve(eq): NS eq W LURFF5RIE BT o 7EBAT 45 2 SKAR T EE X 1728
I, solve(eq)ft X A FEFH BN N AR S sk i . #mi S ¢ NR—FF5 B, XY
THZEMBIARLIETTRE, g B —5 & .

(2) g=solve(eq,var): KT RIE B S PR eq THRERAE var K
eq(var)=0 [PJfi# .

[5]5.37] KfE—I0 Ik JiFE ax® + bx+c =0 [1Ifif.
>> f=sym('a*x"2+b*x+c=0") ;
>> xf=solve (f)
xf =
[1/2/a* (-b+ (b 2-4*a*c) " (1/2))]
[1/2/a* (b= (b"2-4*a*c) *(1/2))]
[515.38) K NHIHELEARETFRALL y. z R Mf# .
uy2+vz+w=0
{y+z+w=0
>> Syms y zZ U V W;
>> egl=u*y 2+v*z+w;
>> eqg2=y+z+Ww;
>> [y z]l=solve(eql,eq2, vy, 2)
y =
[-1/2/u* (2*u*w—v+ (4*urwrv+v™2-4*u*w) * (1/2) ) —w]
[1/2/u* (—2*u*w-v— (d*urw*v+v™ 2-4*u*w) * (1/2) ) ~w]

zZ =
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[1/2/u* (—2*u*rw—v+ (d*urw*v+v 2—-4*u*rw) * (1/2)) ]
[1/2/u* (—2*u*rw—v- (4*urwrv+v 2-4*u*rw) * (1/2)) ]

[$515.391 K FAUARLNE T R4l fig

>> el=sym('a+b+x=y"');

a+b+x=y
2ax—by =-1
(a+b)Y =x+y
ay+bx=4

>> e2=sym('2*a*x-b*y=-1");

>> e3=sym(' (a+b) *2=x+y') ;

>> ed=sym('a*y+b*x=4") ;

>> [a,b,x,yl=solve(el,e2,e3,ed);
>> a=double (a),

1.0000
23.6037
0.2537
0.2537
1.0000
23.4337

—-1.0054
—-1.0054

1.0000
—-0.0705
—-1.0203
—-1.0203

3.0000
0.0994
-1.7719
-1.7719

+

0.42471
0.42471

1.40751
1.40751

2.29341
2.29341

0.46111
0.46111

b=double (b), x=double(x), y=double

SAIBI AR Iy R FO N

(y) SRHRITIR TS W HOE

& BRI XURS LB 5K

LTSS TR 4 AUk, LA B, AL RO . — ek, TR
H solveOHTF RN IR RSI AT 5 RILI, BAFRAEM, EH ZHEHA M B E 2

SR BT EW ., s, BB AYHCER — N R IR AT Es R .

[5]5.40) fi# R ¥ LA

X =4
Xy+y=1

>> [x,yl=solve ('x"x=2", 'x*y+y=1")

X=

log(2) /lambertw(log(2))

y:

lambertw(log(2))/ (log(2)+lambertw(log(2)))
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Fres B AR lambertw AN B EL(FR A lambert W PR %Y, lambertw(A)J& 5755 A2 we" = A
TR Rk R . PRI

5.6.3 BWMH ARG BB

MATLAB SR H 053 7 FE B U dsolve()s I 6 $0mT DASR A5 543 7 R (AL )
WM, DL 8 RS (SR 55 AT 5 R o

TES 2 dsolve AL FHINVEZ T, EHERMZ: P ELy"+ 2y = x B H IR i
o377k, AE MATLAB il ZEH NS . v dsolve W T I A T

(1) r = dsolve('equ')

(2) r = dsolve('equ', 'v'")

(3) r =dsolve('equ’,'condl,cond2,...",'v")

(4) r = dsolve('equl,equ2,...",'v")

(5) r =dsolve('equl,equ2,..."'cond1,cond2,...",'v")
WLAR:

@ equl,equ2,... H 4% 69 F 7 AZ(4L).

Q@ vAHLEZNFHRYFTRANIEEZ/RT AT S, AT ES ¢

® condl,cond2,... &R 49 F BT AL (L) R D RS (R A 1), deAnih R

FAFd 74 # AT y(a)=b, Dy(c)=d, D2y(e)=f % %, 55l kT y(x)|,_, =b, y(¥)|_, =d,

y')|_ =t
@ r ARG FREPBING), BARLEM S FHRE)NIH, NEEHER T2 H
PAEZFH CL, C2, ...
® EMYFREGEAKR equ ¥, KEFH D A7 RBGA )M IT:
D=d/dx, D2=d2/d2x, .. %5 FF D@ty FHEMNETHELE, B RmMe R
® dsolve ¥4k % TR 12 MAALZ(L4EFRUE T ML, S RELT
BB TN ES T 24, RERZANATRET —FHEART).
O BERMLEABLEE, NEGAE L THRIIEA.
B ARREB BATR, WA —EE2 8, FER—F6 sym %, XA,
AP ST AR 44 0de23 K odeds KR 75 A2 40 69 HALRE

[515.411 SRAH I J5 e

dy
dx
>> y = dsolve('Dy+a*x=0"', 'x')
y =
-1/2*a*x"2+C1
Horp C1 R R B R . R — kL, EHATa 25N

>> v = dsolve ('Dy+a*x=0"') % AKRIFELE, WHKIAEE €
'y =
—a*x*t+C1l
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M AN AR E, BAREIRMZE .
[515.421 SRAgH I i e
2
d—2’+2x:2y
X
>> y = dsolve ('D2y+2*x=2%*y', 'x')

y:
exp (27 (1/2) *x) *C2+exp (—27 (1/2) *x) *Cl+x

[515.431 =KD T HE
dXZ +2x=2y

Hilidy(2)=5, y'(1)=2.

>> y = dsolve ('D2y+2*x=2*y', 'y (2)=5', 'Dy(l)=2', 'x')

y =

1/2*exp(2A(l/2)*x)*(3*2A(l/2)*eXp(2A(l/2))+l)*2A(l/2)/eXp(2A(l/2))/(1+e
xp (27 (1/2))"2)-1/2%exp (-2" (1/2) *x) *exp (2" (1/2) ) "2* (2" (1/2) *exp (2" (1/2) ) -6) / (
l+exp (2 (1/2) *2) +x

[515.44) Ko Jrfedl
f"=f+3g+sinx
g'=f'+4+cosx

REARLLEAEI A AP £1(2)=0, £(3)=3, g(5)=1 F .

(1) K f
>> [g _f,g gl=dsolve('D2f=f+3*g+sin(x) ', 'Dg=Df+4+cos(x)"','x")
g f =
1/2%exp (2*x) *C2-1/2%exp (—2*x) *C1l-4/5*sin (x) —3*x+C3
9.9 =

1/2%exp (2*x) *C2-1/2*exp (-2*x) *C1l+1/5*sin (x) +x-1/3*C3

(2) KAFfF:
>> [f,gl=dsolve('D2f=f+3*g+sin (x),Dg=Df+4+cos (x) "', 'Df (2)=0,Df (3)=3,g(5)
=1| S IXI )

f =

l/lO*exp(Z*x)* *cos (1) "2*exp (4) +11*exp (4)-16*cos (1) *3*exp (6) +12*cos (1)
*exp (6)—30*exp (6) )/ (—exp (12) +exp (8) ) +1/10%*exp (-2*x) * (-16*exp (8) *cos (1) "3*exp
(6)+l2*exp(8)*cos(l

p(4)*exp(12))/ (-exp(12)+exp(8))-4/5*sin (x) —3*x+3/10* (8*cosh (10) *cos (1) "2*exp
(4)+11*cosh(10) *exp (4) lG*cosh(lO)*cos(l)A3*exp(6)+l2*cosh(lO)*cos(l)*exp(6)
-30*cosh (10) *exp (6) +8*sinh (10) *cos (1) "2*exp (4) +11*sinh (10) *exp (4) ~16*sinh (10
)*cos (1) *3*exp (6) +12*sinh (10) *cos (1) *exp (6) —30*sinh (10) *exp (6) ~16*cosh (10) *e
xp (8) *cos (1) “3*exp (6) +12*cosh (10) *exp (8) *cos (1) *exp (6) ~30*cosh (10) *exp (8) *ex
p(6)+8*cosh (10) *cos (1) "2*exp (4) *exp (12) +11*cosh (10) *exp (4) *exp (12) +16*sinh (1
0) *exp (8) *cos (1) "3*exp (6)-12*sinh (10) *exp (8) *cos (1) *exp (6) +30*sinh (10) *exp (8
) *exp (6) —8*sinh (10) *cos (1) "2*exp (4) *exp (12) ~11*sinh (10) *exp (4) *exp (12) ~2*sin
(5) *exp (12) +2*sin (5) *exp (8) ~40*exp (12) +40*exp (8) ) / (-exp (12) +exp (8) )

g:

1/10*exp (2*x) * (8*cos (1) "2*exp(4) +11*exp (4)-16*cos (1) *3*exp(6) +12*cos (1)
*exp (6)—30*exp (6))/ (—exp(12) +exp(8) ) +1/10*exp (-2*x) * (-16*exp (8) *cos (1) “3*exp

(8
(=
) *exp (6) 30*exp( ) *exp (6) +8*cos (1) "2*exp (4) *exp (12) +11*ex
(1
(4
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(6)+12*exp (8) *cos (1) *exp (6) —30*exp (8) *exp (6) +8*cos (1) *2*exp (4) *exp (12) +11*ex
p(4)*exp(12))/ (—exp (12) +exp(8)) +1/5*sin(x) +x-1/10* (8*cosh (10) *cos (1) *2*exp (4
)+11l*cosh(10) *exp (4)-16*cosh (10) *cos (1) "3*exp (6) +12*cosh (10) *cos (1) *exp (6) 3
0*cosh (10) *exp (6) +8*sinh (10) *cos (1) "2*exp (4) +11*sinh (10) *exp (4) —16*sinh (10) *
cos (1) "3*exp(6) +12*sinh (10) *cos (1) *exp (6) —30*sinh (10) *exp (6) ~16*cosh (10) *exp
(8) *cos (1) "3*exp (6) +12*cosh (10) *exp (8) *cos (1) *exp (6) ~30*cosh (10) *exp (8) *exp (
6) +8*cosh (10) *cos (1) *2*exp (4) *exp (12) +11*cosh (10) *exp (4) *exp (12) +16*sinh (10)
*exp (8) *cos (1) *3*exp (6)—12*sinh (10) *exp (8) *cos (1) *exp (6) +30*sinh (10) *exp (8) *
exp (6)-8*sinh (10) *cos (1) "2*exp (4) *exp (12)-11*sinh (10) *exp (4) *exp (12) —2*sin (5
) *exp (12) +2*sin(5) *exp (8) —40*exp (12) +40*exp (8) ) / (—exp (12) +exp (8))

57 e

AT FEAH T MATLAB £ 5z 50 BARSC R4S . YR T MATLAB 7ERM PR - 08
PR FF 5 7 BRI S B B B, I HAURA T a0 Fl MATLAB SRAFRF > 455 14
5. nILAUL, H MATLAB JUF n DA — D1 D20 vl . MATLAB 2 Jit DA fitt o
KIS hk8, 5642 IHTh T MAPLE. Maths 23 @44 MAPLE )5, MATLAB
MD)RERF RN T BRI

1. 4@t 3 M5 RIEA:

(1) F=x"3-6*x"2+11*x-6

(2) g=(x~D*(x=2)*(x-3)

(3) h==6+(11+(-6+x)*x)*x

XF £ A h Ik BEAT R, K g RIEETT a2 b 34 faf i i B 2.
2. WEIERLT 2 AR

5 9
sinl sin2 sin3 i e(, elo
A=|sin4 sin5 sin6 B= e3 e7 en
sin7 sin8 sin9 e4 eg 612
e’ e e
x+y)(a+b) x(a+b°)’ a+b°)
3. R prety ok 1 = ”(2 )ﬁg=< )+y( ) ] MATLAB #
(x+a) (x+a) (x+a)

PR O T A

4. 041 f =(ad +bx+c-3) —a(ex’ +4bx—1)—18b[(2+5x)7 —a+c], $e 9 AR x
HA R a, WEIAX f 73T RERES

5. BRIFRIER £ =Xy xy=x =20, Q= pxe e e, Wi 1 AR T
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BemHEs, B g ik e BAT IR RS
6. ¥ T AT AT R U0 il
(1) f=x-3x*-3x+1
2 g=x-7x+6
7. H— AT T iEAG T 5%
(1) f=x(x(x-2)+5)-1
() f,=In(xy)+Inz
(3) f,=3xe"e"*
(4) f, =sin*x+cos’ x—1
8. JHAE AT T AT T 4125 2
(1) f, =cosXx++/—sin’ X
) f,=%x +3x +3x+1
9. X1 ) 3 ANRE KT ST EH .
10. 23 5IHE f(x)=ax® +bx+c Fl g(x) =ve* + xsinx {74
11, tHE R IRE AR

(H fx)= log(X) (2) f(x)=cos(2x)—sin(2x) (-m,m)
@)Fup{% “1 Hibs as b e dy s WKL
cx’ ds

2. WEEERGN [ o(sinx2)ix . [ ody A [ dox.
N e\ +ccl
13, WX [ S [T ax.
X Loxt+1

14. K f(x):limSinx \ g(x):limsin(x+2y)o

x=>0 X

15. iﬁdﬁuiﬁlsm(x +7jf)§(1 0, 0)Abf) 3 BT 5o

16. RRBRHL f(X) =X+ x FOE B850 T

17. XTERHT () =e™ HEATM L 254t

18. XL F (t) = sin UHQQﬁﬁh P, IR AR AR Y (R EL .
19. K%L L(s) =
20. WOKEEE: f(n )—2”\ g(n)=sin(kn). h(n)=cos(kn) 1] Z A&,

m.ﬁﬁ@ﬁ:Hn:——\QM=TQﬂLmz&Eﬁ

- n-+2n+
22. RERETHITFEL
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=X, +2X, =2 X+ X, +3% =X, =2
2% + X, + X, =3 X, =X +X, =1
D laaseemo=0 @ i rax 4x, =4
X +X, +5%X, =-5 X, =X, + % =X, =0
X, —2X, +3X;, —4x, =4 X, —4X, +2%, =0
(3) 7 X, =X, +X,=-3 4 §2%x,-x%x,=0
=X, =X, +2X, =—4 =X +2X, -X, =0

23. fi#JifE: f(x)=sinx+tanx+1=0.,

. R R 1
M.*%%ﬁ%ﬁﬁﬁﬁﬁﬁﬁx5{3

3
4}x I o

25. SRR AN TR
M y'=(x+y)(x-y)
() xy'=yln(y/x) y(10)=1
(3) y'=-xsinx/cosy y(2)=1
26. BRI TTRE I HIIR AT A
d’ d
d—XZ/=cos(2x)—y d—i(o)=o y(0)=1
SKARZ I 7 RE I
27. KR AN TR AL
(1) f'=f+3g, g'=f+4
(2) X'=AX Hrfh, A=[24483;3429;923843;9241 4]
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H6E=E MATLAB 2 Fi&it

HFIRR: MATLAB 5 b 5 Bt FAuig 2 —4F, Trl% 4 MATLAB 425 #4742 4
Kit, M BE U & BT AR B R, HiF S ke A RERR Y
Wi E M AR89 A2 TR 5 X F, MATLAB #2555 3H e Fe A R 7 k.

HFEK: ¥4 MATLAB A2 5Kt oA Ffe i R k.

MATLAB £ —Fhm Bt SHUE S, ARSI TR, —Rod g B ar 17
EJT 53 —Fiod M SO g e TAE 0. e A AT HE 70T, MATLAB #:4
VE—Fhm gl “HE AR o as” A, A 5 SRR . 78 M X
MgfE TAEJ 2N, MATLAB nf DUE LA s 2 EHLE & — R TR et Rl —F
PL. m A3 4 1) MATLAB F2/7 (AR M 3CHF). T H, T MATLAB A5 ) — 264 55,
M SCAF A g il R HAth JURR i o LTS 5 LRk ok, VP2 EVE IR . ARl
PEAHTHEAE M ST FE TAE 730, MATLAB FEF-WEvH 1) 32 SRS AN 3 A T vk

6.1 M X

M AR I SCEE(Script File) Rl p& 244 (Function File)o  JEIAS SR & H
THAT— R R MATLAB 7%, 1847H R A R4 7, MATLAB #iss H 3%
FPPAT SCAE P B s BRECCHE A ST AR, e D2 240, Wl LUR IS4, fE
—MIEOLR, T ASBERE SR AN LSO RIS AT IR B, a2t HA TR AR TR A
MATLAB [ K 2 20 HIFE 7 8 L& O 1) T 45

6.1.1 EHRTES5£RT=E

TCRAEIIA LA I R AE B, #2248 . O BT E XA A
T AR R, XA T T A e B8 ) SR AR AN AR TR AR R, B RE AR i ek ) A
)G, AN BELE HoAt pR H AR 2 A M i & TAE S (W) 5 | ] o B RIE AR B gl v SRk
4R h, AT BLEREDS MATLAB TARSMHATAARES, DAt Bk, & X
4 Jr) A 2 PR A 3 A5 B ) — AP T B

H 4 global & X4z A&, HAgAh

global A B C

AL By CX3 MR E e R,

1EM U XA JR AR iy, i U mr AR M DA AR R AR 5, RAEKS%
VB, YU H TR AR O R, ATRE S AR E IR A A . Dy e R IR
PPt oL, AZAEAE AR TSR 8 O 42 AL .

7t MATLAB 00 A8 f 44 52 X 73 K/NE I, B TAERE P omig A 2 T A i,
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SR NP ILE'S O SPNCE S
6.1.2 M XHHHmIESIETT

MATLAB & 52— M AU g s 5, n) LSl ) SCAR g e 43 48— R 5] MATLAB
B SE— MR MATLAB R2/7, RGN SCEE, SCIEP 4 m,  [RIERR
MM SCEe KBRS Al ASCIT R FRR I,  fEisdT M SO L7/ MATLAB
T4 NN AZ SO 44 BT

7t MATLAB ¥ 4w 2% @7 5 9n’E M U — b BRI F

(1) Hrsefk.

O f A BRI 7 s MATLAB 3 S5m0 T RFE E D B

@ e 3N edit WA EELH SCLE, BTN edit filename 751), 7444 filename
(1) M SCPE, FEREH SCEAEE IR RAE T, il “Yes” $4H, WIESZ 4N filename #711)

@ FH MATLAB F LI File[New 325, TR FHERHIER “M-file” Ji;

@ R CLITIF T SCPEGEs n 7 Bl N ok, vl LU w2 S el TR |
FHIN R B bR EAT $ 4

() FIFCAE

@© i MATLAB [ T HA B @ bR, S0l “FTIF3CHE” (Open)XHFAE,
WERECA MM SCHE, e “4TTF7 424

@ i edit filename ), FTF 44 filename 1) M 3L

® FIFH MATLAB =7 [1) File|Open 1225, S “4TFFCAF” (Open) X iGifE, EHE
O M SO, s “$TTF7 $efils

@ WK CEITIF T SOt o 5 75 24T IF AR SO, v LA w28 1 s sl T A4 |
FHIN R B RS EAT $ 1

(3) Yk,

AR M SO R SCAR SR, AEATA () SO AR gm i Th # T A4, {1 MATLAB %
SRRt T —ANSE 7 () N g R A, ] 6.1 TR

B Editor — Untitled

JEWEN Edit Text Cell Tools Debug Desktop Window Help AR X
Dl @B~ 6AS L AW ["Hy
i |

seript In 1 Col 1

6.1 #EF4%iE51EiRE O(Editor/Debug)

KBTI M SO, T RASE MATLAB S/ R & (10 40 2 1 9 5 B (1 S0P 34T
JFREAT M SO, HA R R RFEg i E 1, ] DO T2 2
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TE Gt e A b T DU AT At A 4 35 (1 Word) ¥ “ it ” (Edityse . TH
FEI G AR R DA B S5, (A RO, BR TVERE NS, Tl MATLAB 115 A #%E
A8 VG SCFEAF

(4) TRAESCAF.

M SCAFAEIEAT Z RS R AE . H5v0Aa

© g s TEA LR B AR PR M S, WELH “ A7 S0 (Save file
as W IEHE, IEBEAFTUNERAE . ST RSO ORAE R BU R IE BRI ol MSCA), Sl “RA7”
Fl, BURTSEARAT s XTI EAT M SO, 58 ARAT -

@ 1%F% File|Save. Z[Al T Hiigmifas T EA it & Ebr.

@ LFE File|Save As.... XFFHEM M 30, 25[RTi%4% File|Save; X T M CAH
M A, FTRLEBH “fRA7ESC1E” (Save file as)WARHET, FHEEAERN H 3. SOk 44k
ITIRAE o

@ JEFE File|Save All, X M XfFifi 5, 5 [HTIEFE File|Save.

(5) BATICMF e A SCAF T HHBAT, 1T BB 26 Zi N iR S 4

@ FEfr A6 DN EISAT SO 44 RV TRAGIB AT, H R, BT, — e
FARAE A, B MEEAT 2R AT IR

@ WRAE GRS e AR G T B L EEE AT, T LUE R gR AR A% 1) Debug|Save and Run
IR SO ORI, ZETINAE 4 Run).

@ % F5 BENRAFRR T IR IS AT: WS e M SCrE, IS “LRA7 S0 HHEAE,
L PHRAE SO 5 HHEAT

6.1.3 BIASH

A SCA I MSCAE rp B T B —Ff, AN A AT S S8 1 A &8 A0 mT LAR )
MATLAB i 4 ARSI T A 88« feisATid vk, 7 AR T A AR s 1) i & LA 2R (R AR
B, XARE BN, RN AR, BRAER P AT clear ain K e AT B R .

IBAT AN A S SN T i & B R PP as AT SO KT A o i T IAC SO U —
Rar S, B RT3 & & RN TE R TIBRE, UK ) G 8 7 R AS S A
Epﬂo

[516.11 Zifeih 5 mECRIFIE.
$average_1.m MH EICHEMNFME
x=input ('FIANFH: x=") ;
[m,n] =size(x); P L TP NG
if~((m==1) | (n==1))| ((m==1)& (n==1)) SFIWHAZLTENI=
error (' WIEIA MR, )

end

average=sum(x) /length (x) st R E x T e E N FHE
P ILLRAF A average 1.m, 12172, WIERHEIAIT M E[12 3], WIBiT455H8 4
BWAME: x=[1 2 3]

average =
2
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Wny U [ 51525310

BINAE: x=[1;2;3]
average =
2

WARMANIA S, W[123;456], WIEfrgs®h
AN E: x=[1 2 3; 4 5 6]
??? Error using ==> average 1

DUFE TN CTR

FE: B, BRI GRRRERTHERZE, BRRESEIL 17 F. A4
—FP R 0 ik A A 549 Debug|Save and Run 2k d% F5 42 AL 32 4T, & LA
FERERZIETY, NiEdEwB 62 FrastEiE, TN U AT 0 B LB
LHTH k. AmE MATLAB #5320 K X5, R/E ABIEST.

B MATLAB Editor &

File C:% .. ts and Settings\FIFANEEEHEBE \nfile\EBl. m is not found in the current directory
or on the NATLAB path
To run this file, select one of the follewing
(%) Change MATLAE current directory
() Add directory to the top of the MATLAE path

() Add directory o the betton of the MATLAB path

B 6.2 EHEREESTIHERRE
6.1.4 ERETH

WM SRR — AN AT HATIE A LA function TF4R, &S00S BRECCEE, B—A %L
SCPEHRE LA 52, MATLAB S48 1) bR 350 2 R840 #2 b ek O S,
X LA B B L

WA R, BREOE A “BA” , 0 —2e8diirit %, @mTar, g
ke WIER LH, sRECCA DO T A SO Z A AE T BIAS SO AR A i & A 25 ) AL
i, AESCAFAAT 58 G DR B A i AR AR TR b T R O N E AR R R AR,
TERR BN FBEAEIT, MR BOCHFT S G, XN AR B HEE R
[516.2) %5 A% average 2( )T = IC R FME

function y=average 2(x)

M3 average 2 (x) HUATHE & T
s RATHME.
NS x WA E, WSy

o

o0 o

A .
s JEMER K FBEER.
[m,n] =size (x) ; s KW N E I KN
if~((m==1)| (n==1))| ((m==1)& (n==1)) s WP RSN 1) &
error (' WIEIANE, ')
end
y=sum(x) /length (x) ; ST x A o R N TME
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e SCPEAEE, BRUCIRAS N B4 4 average 2.m(SCHF44 5 s 44 AR IRD), B4R average 2
R NMASHIFR M S8, xR A S b MATLAB &5+ 1
MATLAB fir 4 % H iz f7 Lh Ry, ke 1~99 M-I M.

>> 2z=1:99;

>> average 2(z)

ans =
50

TR FATHCRM) 6.1 A 6.2 FIIX ) o

THH PR BOCHE I RU R LA AR 3 48

(1) PREUE XAT: BRHUE AT HIREE T function 5143, $RIIXE —MREOCHF, e X
PR ASEAEI S, REOE AT DU SIS — AT AT A), R 3
P4 AR, Bl LLUZE MATLAB HTAT A 25

PRAICCPE T UHAT 2N AR 240,

function [x,y,z]=sphere (theta,phi, rho)

WA LA i 24,

function printresults (x)

(2) HI A7 : H1 A7 35 B SCA 247, S R HUE AT T IS —NERAT, 24 lookfor
AR . — ORI T 780 I MATLAB (32 R D68, 7E4uth M SCEER, NAE HI
17T RE 2 ML S I R RS B o T R AR B average MR 2, At
H lookfor average i fi) A BESx BT B 2 M7 KM A %o Wl

>> lookfor average 2

average 2.m: % A% average 2(x)H LATT S W =0 R 1 FI(H.
(3) FHISCA: R EUE AT, ESRERAT AT LR R R 5igosEH, B
EEE NP A R B AR AR S, DAL help v 2 AE LR AN AT . G
>> help average 2
B average 2 (x) U M &G = I FI4ME.
MANSE x AR, M SEy EREE.
e AN R B R
(4) BRECIR: PRBUARELE T A T e ot B & A i th S EORME S5 TAERER), X
SRR AT DR B A Rl A AU A R TR EERERIEAT .
(5) 1ERE: DL%AR AR BT R 45 MR 73 AR 4y, MATLAB [RVRE ol LURCE /EFE 7
AT, v BBy —A4T, AT DAfE—/MBR)Z )5, W
sAE R B AR S EAT IR
[m,n]=size (x); % ) W N 1 R/

6.1.5 EEAH

U FH R BT JBeA% N
[t ZHCR = A G A S HER)
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LELEESEAUNINAR Y
(1) A H— A eR BN, SR H 2 B0 Y Y b e 50E SN — 20 JE80H 7T B
F /01 RR B TR BT RIE s A AN H S B0 T s, EANBEAE ] 22 T s B BT RLE 1
B AR S EOH o W R B A 2 A H 2 T s TR OB e VR U
I AR e RS R i
>> [x,y]l=sin(pi)

??? Error using ==> sin
Too many output arguments.

XA

>> y=linspace(2)
??? Input argument "n" is undefined.
Error in ==> linspace at 21

(2) 1E9nE RECCAFR I 4 18 nargin, nargout PRECK W EENEIASE, FHoE
H P B 2 e tH 280 BRI nargin W] DUREIN eR B R HT IR P 3R € A S BN G B
. nargout ] LRSI pR Eowt U I P e i Ea S8 8. ERRECC i nargin.
nargout PRAL, HT LUE Y. pR BRI I, P A AR el H 2 B8 H D1 s EOCCETR function
WA FTRLE B H IS DL, LAY R TR BOA A S BN - s Rt 24 6l
function y = linspace(dl, d2, n)
$LINSPACE Linearly spaced vector.

LINSPACE (X1, X2) generates a row vector of 100 linearly
equally spaced points between X1 and X2.

o°

LINSPACE (X1, X2, N) generates N points between X1 and X2.
For N < 2, LINSPACE returns X2.

Class support for inputs X1,X2:
float: double, single

o° o o° o° o° o° o° o° o°

See also LOGSPACE,

Copyright 1984-2004 The MathWorks, Inc.

$Revision: 5.12.4.1 $ $Date: 2004/07/05 17:01:20 $
if nargin == 2

n = 100;

o° oe

end
n = double(n);
y = [d1+(0:n-2)*(d2-dl)/ (floor(n)-1) d2];

WA P 5 2 M ASHOH A linspace, 5140 linspace(0,10), linspace 7E 0~10 2
(SRR =28 100 AN o5 AR, SR AS BN 0 3, #ilin, linspace(0,10,50),
55 3 NS H B dE SIS linspace 7E 0~ 10 2 (A5 [AIBE 42 50 N EHH 5o

e, PR AT 4%/ pR EOC R BT RIE et S B AT R T o 90 x pR K size( )
P H -
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>> x=[1 23 ; 4 5 6];
>> m=size (x)

m =
2 3
>> [m,n]=size (x)
m =
2
n =
3

() AREA AL LR SN, WSRO ST SN B, [mn]=size(x).

EE: mn)E AR R TR PAANHE A m A n;, RE2RE M) ESF T EAGE LR
#, 4w y=[mn]R T4 y i EF m Ao n FTLR.

(4) MR A AN S, AR T E R 2 EG WIS AR IR AT
. it

function t=toc
TOC Read the stopwatch timer.
TOC, by itself, prints the elapsed time (in seconds) since TIC was used.
t = TOC; saves the elapsed time in t, instead of printing it out.
See also TIC, ETIME, CLOCK, CPUTIME.

Copyright (c)1984-94byTheMathWorks, Inc.
TOC uses ETIME and the value of CLOCK saved by TIC.
Global TICTOC
If nargout<l

elapsed time=etime (clock, TICTOC)

o° o° o° o° o°

o°

else
t=etime (clock, TICTOC) ;
end
WS toc I ATR e 240 t, .
>> tic
>> toc

elapsed time =
4.0160
B KOy 4 B 11 BB B T2 Bt clapsed time 9T, 4E MATLAB fr 4 1445
8] HELANGS i S0 ¢ AT e, AN ¢
AR R toc IR E R 24, Bl
>> tic
>> out=toc

out =
2.8140

WA out (1B 2GR [P By % 1, JFAE MATLAB fir % TAEZS ] BLAEAS R out.
(5) PR A QIO TAEAS |, ‘&5 MATLAB (¥ TAEAS [0 40 HF o BRARAEH 42 s A8 &
PN S MATLAB FUA A 2% i) 2 [) M (R IC A i bR B A AR 2 8. 2R e
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AR NS B R AEARA, HARAE R B, AS52m7 MATLAB HoAth TAE A5 [
A, PRATN T O AR e IR B AR i B B ARSI, it ELRE B TR G A e, DL
Jati k. Bk, M— RS —NRA, 7RSI TR M DR AR B2 A AT BEI o

(6) 7 MATLAB At T 4E2% (M = HT 2 CHUE AR R (B pi), "eANE 2B 2 ek £
TAERE A RZANR,  BILE BN T30 e UTE AR AN S G #] MATLAB (304 T
YEZE A

(7) WARBERIERRN), RET LS ALK, MATLAB iy 4 T AE 2 )R U
MAG AR, hTHERBNE MATLAB 4 TAEZS )b in) 4 /A &, 4R AE
B — APy BRI AR 2 MR 20 B

(8) Ay AR mT LA G FE s R o e 7 (0, (HAIEIR T eR B0 AR = 1R 2, T LAAE SEBR
Gfih, TCieAh A RHEH NS R R R, WR e EH AR R, @R
HHREK RARGFRE, IR EREH DL ORI M S 44 7013k, 4 R A8 52 )
ANDABE I EAE FH R 55/

(9) MATLAB A48 A SO [RIRE 5 X4 S s B . i, FiN cow EH],
MATLAB F 450 A cow & —/MEHE; WEREA R, A MATLAB AH'E & — AN E R 4L
WERIEAJE, MATLAB KA YT cow.m [ H g B WRAIAAE, MATLAB ik
#r cow.m £ MATLAB # F-#42 LTy H skak sk,

(10) M ERECCAF A A DL BIAS SO o AR OLE A SO s 8 TAER R, A
A MATLAB % TAEZ ] AMERECCEE A T FH A SCEEA D TR B A3 T 9 1F, B2
R, BT TR . DRI, MR BN R A S T sR £ 4T .

(1) MR ECCPFRNA SR80S, s M ER Al dr 4 return, &5 SR AT AR AL, R[]
4 return $E4L T PP G5 AR R L, AN BIA S 2 R

6.2 MATLAB BYTEFisHI 45

VE R —FPRE PR HIE 5, MATLAB 5 5 M HAB RS ¥ HE 5, BR T 115 5 33k,
ITHIREF S5 R4, IBHRAE T % M BRI AR e A, WA Ef) . SeFiEf) . JFoRIES)
S, PRI L EEE, E R RE A AL A, T LS R R T RE R
Bk, SR HIE M SO
6.2.1 fEINGH

£ MATLAB "SGR G5 K IOTEA) AT Wi for JEIRER) AT while JEFFER), X PR
EAAE M, SER 0.

1. for #B3R

for I SLVF— 21 i 4 DL 5& IR TIE IR EE & . for TR — I 202

for fEAFEHIATRE=RIEN 1Rk 2. 8EK 3
i

end
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ISR ORISR I RIE 2 DK, BHATIEM A —IK, 1
AR BB ID KN e AP RATBICA U, PO T, RIS 2 mlags; K
B3 IEATE AR R A, A AR R K T 2L R . 7E for R,
IR PR A ASRE H DU AR PR 12 AR B SR BE L, A PRE & s for 3R SR VFIRE A

10
(1631 ks=) nfufl.

n=l1

s=0;

for n=1:10
s=s+n;

end

55

F—iE i for 5 n=1, AT s=s+tn; K, n=2, PIT s=s+n; ...; FTIKX, n=10,
PUAT s=s+tn; 76 n=11 W}, for fEIFE5 R, IRIGHAT end THAY G HI M 2. LIHIIH] £ 5o B
TFER s fH, BI 1~10 [ 2 AT,

[516.4) ZEXIA[—2,—0.75 1N, LIPK 025, SFeRE y=f(x) = 1+1/x KA, AL BN,

r=[ 1;
s=[ 1;
for x= -2.0:0.25:-0.75

y=1+1/x%;
r=[r x];
s=[s vyl;

end

[r; s]

IEATEI RN

ans =
—-2.0000 0.5000
-1.7500 0.4286
-1.5000 0.3333
-1.2500 0.2000
-1.0000 0

—0.7500 -0.3333

T for PEIAE AMEASE BT
(1) for fEIFAREHIEIR A HFT A G PR AL SRR 2k
x=0;
for n=1:4
X =X+1
n=5;
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X =
1
X =
2
X =
3
X =
4

AUV, PERN SRR E n WAE, IFA AR HIR T R .
(2) for PEIR MG AL = [RIAX 1:30A0 2:REK 3], HIh—A7m =, Hlw:
[1:2:10]1=[0 2 4 6 8 10], BT LUEHA, HE—RrE=h
for TR R = HdlFREL
axdl]

end

[516.51 H for fE¥RAT I & [-2,5,3,6,~2]% L& ZFl,

a=[-2,5,3,6,-21;
s=0;
k=0;
for n=a
n & WR B AP R
k=k+1; A (AN 6
S=s+n; S EAT I a Ko Em A
end
k,s s R BRPE IR BRI 45 R

BATEE RN

n =

5

10
ATUVE W, BERECH 5, T IRIE RIS R E N (), THHEEUIRITINRE a
BICER LA
[f516.6]1 W& FHIREFIIEITEIR.

data=[3 9 45 6; 7 16 -1 5]
k=0;
for n=data
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n & BoR AR AR AR B
k=k+1; SILRAGIR IR AL
x=n(1l)—n(2)
end
k SY I TEZNY €
IEATEI RN
data =
9 45 6
16 -1 5
n =
X =
-4
n =
9
16
X =
-7
n =
45
-1
X =
46
n =
X =
1
k =
4

ADE L, BIEMKECY 4, 5T ARSI 0y, BT KA
B 26 1T'5*”*1TXTTL7D%ZEO
[516.71 GBI FAIREY, JENEHsITEIR.

data(:,:,1)=[3 9 45 6; 7 16 -1 5];
data(:,:,2)=[1 2 3 4; 8 7 6 5];
data s BN =454 data
k=0;
for n=data
n s W — IR AR B A
k=k+1; SIS KEL
x=n(l)—mn((2)
end
k LR S L B2 Y€ it

M 6.4~ 6.6 (NZE R, KEFTLLEH, BTN mix myx...x m, 4E504] x I,
for FEH [ G REA mpx...x ma, 55 T AGIAIEIAAL T n BE N A& X, ). 0K)s
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K 23R 50 2~n 4EFT R AR, M 1~my,.. . 1~m, fKIKAE1L .
(3) for fEHA AT HKEATH
[516.8) Lk for fEFFK 1! +2! +...+10!I1H.
s=0;
for i=1:10
p=1;
for j=1:1
p=p*J;
end
S=S+p;
end
s

SEATHE RN

s =
4037913

(4) 9 —AEERNB TR 2 R ) U, N IRE S for JBE .
[1516.91  LLEI 1y BORR P I AT 1 4t o
(a) for n=1:10

X (n)=sin(n*pi/10) ;
end
x

(b) n=1:10;

x=gin(n*pi/10)
PHBCRE PP IRASAT 45 AR, )08

X =
0.3090 0.5878 0.8090 0.9511 1.0000 0.9511 0.8090 0.5878 0.3090
0.0000

EJRFERAT R, HEM. fE.

(5) N TRV LIRS, 11 for fHFN(while JHFRBAAT 1T, NI/ Bod. il
6.9(a), 7L for JEIAWRFIAT — A&, 225 x MR/ 1, 184 MATLAB REEAT — K 7E
PRSI TR x 73 P 2 I AF o ) T8 XA D3R, Wl ARSI 6.9()F2 e 10 AT A :

x=zeros (1,10); $H x SN AT

2. while #82R

for BRFRVIRFR YCHLEFE AL IS T while BRFF T A ARFRUCH, 36 A0

while RKAKIEN

i1
end
HEAERE R A TR N E, AT while Ml end WHRJZ I “iBM)” o 8,
LB RS M, (AR EBANN T, g2 8t P
TCHR IR A H
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[$516.101 7:#r FAIREFHITIRE.

num=0; EPS=1;

while (1+EPS)>1
EPS=EPS/2;
num=num+1 ;

end

num=num-1

EPS=2*EPS

IBATERN
num =
52

EPS =
2.2204e-016

02 BT MATLAB WA B—— A 220 & eps, IR ML T eps I,
AEANILE N E, PC LI 2% ABIISIRERZ 5T eps (0—Fh k. XEBAVHK
5 EPS, LM MATLAB &€ I eps (A S f . ABIH, EPS LU 1 Ffih, HEZE
(1+EPS)>1 ML, wh—HIMAT while TEHARNTEN) . T EPS ANKriigk 2 Br, EPS &#i
BN, HE/ANT 2.2204e-016 HEE K 0, MIIAE EPS+1T AKT 1, T2 while fEH 45 . [
IERSAFQFEPS)>1 KB A BRI AEER, FTLL EPS NHUEFF(1+EPS)>1 MBI HT—IK
ERL, Pl E 45 5 num B 1, EPS 225 2 A3,

IR for BIRGIBEIREEA mix Myx...x My, 4020, TEIRRF A —TFdesh b 305 T
Myx...x My, FFvAEAIRAR P I R 88 i BB R4z ) B2 492 E A8 3R; M while
IR RFPAT AR 69358, BPIGIRIRGG FAH T R, ERIMRA T
BRI 5 R E AL IBIR. for FEIRA= while AZR 4G HATIEAZ 4o 6.3 FF .

Tl AR L ¢

A4

PEHAARTER)
No
TEHARTER)
(a) for PAHAPATILE (b) while AT IS 2

6.3 for fEERFD while EEREIIITITER
6.2.2 EFELEH
REZMEU T, TEWPEARMILERATAFFER), S E, Al kg
SCILE . MATLAB [PEREHTE A if i) switch iBA)F try TE6].
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1.if i& 4]
if ) 1) — R A5 1 2
if FKikK
BA 1
else
Bh) 2
end

EIX L, WRREAHE, WHATES] 1; WERREAA M, WHATES) 2. WL
KA, AFTFEPATAEMER], WA LL L else FITER) 2,
LLif 5] A LLSZ IR for JEFR AT while F5ER 10& FEBk H 5 P KT
[45]6.11) DL for IRk A %45 & EPS.
EPS=1;
for n=1:100
EPS=EPS/2;
if (1+EPS)<=1
EPS=EPS*2
break

EPS =

2.2204e-016
num =
52

A for PHIAITEIARECE LU RO T 53)s if ARG EPS B AL /N, PR
FTATPAE G 0, W Z N EPS 7€ 2, break fir 2 5hid Bk for fHIA, FEFIEIAIMEG T —
MR R —A break i A HILAE—MKER for JHIAEL while I HL, B4 H Bk
break JIT7EFIIEAEIR, AR FEAMRENGIR

it iR T LUk, HAieh

if R 1
B 1
else
if Rkl 2
EA) 2
else
if FiEA n
Hh n
else
4] n+l
end
end
end
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R R A4k E A
if Rx1
A 1
elseif XK 2
A 2

élseif #ix: n

A n
else
A n+l
end
[ 6.12) {H] for & AJFI if ¥5 A AN T &1)5H I
(5 1.0 0 O]
1 51 00
A=0 1 5 1 0
0 01 51
00 0 1 5]
A=[ 1;
for k=1:5
for j=1:5
if k==j
A(k,k)=5;
elseif abs(k-j)==1
A(k,j)=1;
else
A(k,3)=0;
end
end
end
A
SEATEE R
A =
5 1 0 0 0
1 5 1 0 0
0 1 5 1 0
0 0 1 5 1
0 0 0 1 5

2. switch & %)
switch 15 0] 1 — M 45 4 &

switch FiAz{
case ®ix1
A1
case F®ix 2
B 2
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case XiZA n
A n
otherwise
iEA) n+l
end

MRE A A S TRIEA 1 WER, PATER 1, YRIEESETRIAL 2 MER,
BT 2 xS IO TAER n (0100, TR ne 2k RS T
il case oI AT AN 2RIA RS, HATER n+l. T A0 SEAHATE )G, #REH S|
end WEAJI T —4&1E5],

[4516.13) #{H switch #7)5¢ B4 [ 547 score [P 45:

(1) score =90 43, f: (2) 90>score =80 43, K; (3) 80>score=70 4, '

(4) 70>score =60 73, KH&; (5) 60<score, ALt
score:input('ﬁ?ﬁi&%?ﬁﬂﬁ%ﬁ: score="') ;
switch fix(score/10)

case 9

grade="ff'
case 8

grade="'[R"'
case 7

grade="'H"
case 6

grade="' ¥
otherwise

grade=" N J#%

end
BATE RN
TEHI NG S score=87

grade =

B
3. try i& 4]
try )& MATLAB F5 45 HEF), S0 g 2

try
HA 1
catch
HA) 2
end
EOERAIR M BATIER 1, R AT, WK RE BN RS IR AR & lasterr 1, A
JaFPATIER 25 WA A, WAL RHAT end G HIMIER] . BRG] AT LIPS SR 10 256
REJT, M9 IngmAe iy R .
[ 6.141 CHNHEEMGSCHE4 R pic, HAKIAEMHE 8 . bmp &2 jpg, G IEff 1L
IGEASE S
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try
picture=imread('pic.bmp', 'bmp') ;
filename='pic.bmp"';

catch
picture=imread('pic.jpg', 'jpg') ;
filename="'pic.jpg"';

end

filename

SEATEE R
filename =
pic.jpg

R BN ARG IR AR H lasterr, JLEEHY

ans =
Error using ==> imread
File "pic.bmp" does not exist.

6.2.3 FEFAAIIEH

T SRR BRI, 1925 FT) break. retum 2 KiH Y, KA AR
CINDS- ALY S5 10N S /S 8 o Tk el T E X a8

1. break & &)

AR for B¢ while fH¥A, B SIAZEIA G TEA) end (R 45151

2. return 3% 4]

2k T s B Az AT, AR RT3 e A

3. pause 7% 4]

Ho ks A

(1) pause: FIFREFIEAT, i EHdhs:.
(2) pause(n): FEFFEFIEAT n BPJE k4L,

(3) pause on/off: FVF/A5 15 AR FE15

4. continue % 4)

7t for JEFREY while I HIBEZIER), KBS S IR AE A, T T KA.
6.3 HERYEMA S
ERRP T, A TRIMTEIR N S, LR LA MR 5 AT B Ac He
NI MATLAB % H R Ec fn N 5 i O iE T 4.
6.3.1 HEEHNIEAI(Input)

SO AR A
(1) x = input(prompt): {7RHEsF AT Hi 'prompt’, EKH PRI x HIE
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(2) x = input('prompt’,'s"): SIRIEIR AT H prompt’, ZRAT BN AR B x )
B, A2 TR TG BoE B B .

6.3.2 REEHHIER(disp)

Bt et B B 1 H ) 7 A e R A A E AL A, A IS Ak, W]
IR disp 5], LR CA disp(x).

6.3.3 M #E X Ha97EfiE/nEk (save / load)

1. save i& 4]

Hoal kA

(1) save: R TAEZS A2 A7t {E % 4 MATLAB.mat [} 3CfFH .

(2) save filename: ¥ A7 TAEZS A AR BAFGE /L4 0 filename ST

(3) save filename X Y Z: ¥ TAEZ 0] R EA 5w X, Y. Z 47 T4 4 filename ) SCAEH .

2.load & 4)

LI O

(1) load: Wik MATLAB.mat L4775, MIHNZ MATLAB.mat S AEAE IR T A AL &
BITAEA R A7 W& R H R A5 R

(2) load filename: 1 filename SCAEAEAE, WIINZ filename SR A7Aif 1K) T AT 22 & 5]
TAEZE] A7 WR R H R AE R

(3) load filename X Y Z: 41} filename SCAF K AR AL & XY Z A7A4E, WIINZK filename
AR R X, Y Z B TAEZ ) SR —H 5 B

6.3.4 1 TARSCHHITFREAZ BN (fprintf / fscanf)
1. fprintf #% &)

HARFI#204 count = fprintf(fid,format,A,...) , ‘& format & Xk 4k SCASOE S
AL fopen T FFI SCAF(FT I SCAFRRVRTT A SCAF AR fid), 22 [FHE count 2 5 AN SCAF )15 4L

2. fscanf & 4)

L HIA%

(1) A = fscanf(fid,format): ZHULL fid $55€ SO EARE, IER SR format i LIS
AR, RFTRE A H A

(2) [A,count] = fscanf(fid,format,size): ZHXLL fid $5& SO R, e B 28 B 2 A
size 719, JPIERAHA format jE XA IO, RIGMREG LS A; [F]I R 9145 240
H A 17128 count.

6.3.5 i HIEE LB TR B (fwrite/ fread)
1. fwrite &)

HARFI#204 count = fwrite(fid, A precision), /¥ precision $57E A5, FEdl A
TGRS AL fid $5 € 134, IR BME count Ky BT B N SCAF IR AL
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2. fread % 4]

LI F M XA A, count] = fread(fid,size,precision), BEHCLL fid #5852 (1) SO AT 3,
FHE A precision H55E MIRGEE, WREAEUAL Ao IRIFHE count S I EEUE 4L G 25
6.3.6 HUEXHITENEAZE(fgetl / fgets)

1. fgetl 3% 4)

HAH Ak 2 tline = fgetl(fid), LA fid 48 & 1 SCAF P IR —A7 80, AR

2. fgets #& &)

SO A AT

(1) tline = fgets(fid): HLA fid $5 58 PISCAF I R —A740E, AHEIEIEAT .

(2) tline = fgets(fid,nchar): #ZHLLL fid 4558 B SCAF B R —AT4800E, 52 13 nchar 4>
TRE, a0 S B 5] AR AN P A

6.4 MATLAB 3C14321E
7 6.3 WO E| S A, B RSO R B T2 6-1 . AU

SCAFATIFANR M i 2 BEAT A, Hofldnr 15 B4 A4 &) MATLAB #B) s S [ HAl A5 4

*6-1 ERBINXHRIERE

ES Al ER] # it 3]
fi A, R IGR AT E A7 (E
ST TR B open fTﬂf)fH ﬁ%ﬁ}JﬁLH ‘J ‘ﬁa —
fclose RS, ]S ECall R B A
R fread %iﬁ:, ] P e N SRR N
fwrite A
fscanf BeCPE, 5 C S T fscanf AR
fprintf G, 5 C&EF Y fprintf AHEL
HeRAL SO S print =oupr, 5 CRET A fornt
fgetl BN AT, BBEEZERF
fgets BN T 17, REPZER
ferror AU SCAF AT IR
feof For e 2 15 B A4 2
A AT fseek B E e
fell RS B R
frewind OO E e ) Sk
o tempdir IR RN ZR S AT B S A1 E 5
I iy S i -
tempname R[] —AN I I SR 44
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1. fopen % 4]

O R

(1) fid = fopen(filename): LA AT IF 40 filename 1) —HEHISC4F, a4 nT A
IEWATIF, WSS — AR fids 50 fid =1.

(2) fid = fopen(filename,permission): Lk permission $& 32 [f) 5 2T FF 44 4 filename ]
BRSO BOSCATS AT, AR SO RS ATIT, WSS — A e fid(lE 0 #5): &
W fid =-1,

Z4)( permission I BE LK 6-2,

#z 6-2 S# permission B &

permission 8y fie

T DA ST TR0, BROAME

L AB AN T7 AT ITBOs @ S0, a2 A A Bl g Sot, WM G b i), A SCAE

" H T 35 A B

'a’ AB AT ST TTERHT S, SO e e i ol

T+ DA/ 5 05 ST St

- DA/ 5 07 SATIT BB @S0, an A B SO, 5 NI UL e v e i
IR T LB N

‘at! DA/ 5 07 ST T BB S0, S5 NI SO i e 2 n e

A A N7 AT A BB @ S, WSO B R B mEds . 725 AR A2 g3kl
TR X, R IKBN AR IS NI S
A A T7 AT ITBOs @ S, an SR A7 Bl 9 3o, WIS G i) i, A SCAE

W (PSS SEYN ¢/ T REPNSU N W A S E) il T Vi IE TR RS AU PP Ep/S) el eI 1)
BB S

2. fclose & 4]

FOR AR
(1) status = felose(fid): P AN fid $55E K SCHF WER fid & C&AT IS,
I, status =05 75 0] status = 1.
(2) status = fclose("all'): K 1T A7 SCAFGhRE R 4 /4 VT RAS BSCEFRR AN . %
M1, status=0; 5N status =-1,
[5]6.15]1 25 &%, Zeit M SR sACHE AT B (T REAT RS AT AT EAEIN)
function y = lenm(sfile)

% lenm count the code lines of a M-file,
% not include the comments and blank lines

s=deblank (sfile) ; SR SC 14 sfile TRIRHB A

if length(s)<2|| (length(s)>2&&any(lower (s(end-1l:end))~='.m'))
s=[s,'.m']; sHIMA Y EA .m, HRA, WL

end

if exist(s,'file')~=2;error([s,' not exist']) ;return;end

SHIWTHEE 1) w SCAF R AFAE s AR, WL R, IR
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fid=fopen(s, 'r') ;count=0; sFHFRER m SCLF
while ~feof (fid) ;
line=fgetl (£id) ; SAT BLESCA I B
if isempty(line) ||strncmp (deblanks(line),'$',1);
ST N 7 AAT B BEAT
continue; S AAT B RAT AT T — IR TAFA
end
count=count+1; S0 YRS AT 3
end
y=count;
function st=deblanks(s) ; SIS 7755 B TP A BT R 2R TR BR B

st=fliplr (deblank (fliplr (deblank(s)))) ;

PL lenm.m K51, 8 FH 50 UE %R 2K

>> gfile='lenm';
>> y = lenm(sfile)
'y =

17

6.5 MEX Rz

T[] X % O FE 3 BEvH(Object-Oriented Programming, OOP)J&:— iz H X1 4 (Object). 28
(Class)~ #t%(Encapsulation). 4f7&(Inherit). % Z5(Polymorphism)#I7H & (Message) 5 &>k
Fig . W FEABAE T, e E R TAERENEW . WMEA Y. TR, A&
AITH IS Z A LL EREARME S, 308 AT DAZE AR 2 07 & B4 SUAH G I ok, A 2L
MATLAB ' [ff [a] % G R4 T F2 Py e vt 1R SE A IR AT 0 1

6.5.1 HERMNRIEFKITHELRTX

£ MATLAB 1, [0SR REF T, SRR IEAN 2.
1. 1K E X

BIE—ANHE, HAENZAHAE M REEx. KREAR A MN]E:
(1) BALA@ N AT
(2) @) I EEAF ORI AR
(3) RHRWAUN MATLAB #RERAH H 3 NI H %, (HIAS AGEN MATLAB
R H F HlWalE— N4 A curve IR, KHFKWAE c:\my classes Hx R, Hf
c:\my classes\@curve, 5] Ll addpath #7228 H sk %] MATLAB 3R 42
addpath c:\my _classes;

2. B3 RO

fE MATLAB 11, % I HIBOIAE SR AR BAR A, AT R LUK S0 40 0
AL B AR FLE 7V (Methods) 1T L, MR ST £ ML L B BT
BT
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3. A EEYHEKRFE

N T RIS MATLAB TP RO IMAT @48, O Een, NMiz/Ra
] MATLAB Z5[FbrUE /715 . MATLAB SR 15T 32 6-3 1, ANEFTE T4
B —ASH AR, ARG H A, AE L TR S s i A R iRl

AT,
% 6-3 MATLAB HHEAS %
£ A & I B
class constructor FKridds, DLAIERTN S
display BE T IR R 2
set / get BE RPN S J8 1k T 32
subsref / subsasgn PR DM ARG B, RS
end SCRHERTIN R 5 R IE A 85k, Bilin: A(l:end)
subsindex IFHERGI BTN
converters Pt 50 2 MATLAB $l 8B 75, #11: double. char

(1) BN B IE R E. 75 MATLAB 1, A NHE “RUH7 HA), D008 544
1 PR % (class constructor) KA1 —N T

TE 4 "5 0 G 18 BRSO NS DA R LA

O KR DS R R A 4

@ MIERBC I TAN R H K, L @A S H %

@ FETHIAN . FHFEZEEN . AFESEEAMEOL T, #0] L™ A2 S 3R G

@ P AR E2 kR (class tag);

® #fiE R

® & SRMGkAE .

(2) B BIRK . /£ MATLAB ™, AN[EZEIK B4 H N display, # HE#
(overloaded)fEA R IR H K o ANFIZEH R R BRI 4, HELAEEARAME . 7E6)
BEANERN, AR AT AR 1 W7, I DA 2GS AR N ) J8 s BRI

TS Wos RN VIS MATLAB [Pa = 00, Bl 5 —AMER g RA NS5,
WILE B3 b A B szl m = AL 1) AR &

(3) OV, RERZAPPNE, £ 5N Tl i T, W 5 =4
PIRF SRS, nLUIE I char #7775 o W gt )28 5 Hofh 2R 2 1a)w] DAEA T 2 X
B, AT DAGEEAH Y. 1) A 45 bR E5R SE B

4. THREH

W AHER H SR AEAE T 2CAH (] 17 S5 AN [F) ()32 SR Can s “ n > A% “m” R
RS “+7 Mg al), T A s AR TAN A R A AR AR, W EERIsHT,
B[ CAAH [R] i ia AT 42 B AN BB, SRS AR Dhae, o BAr AR H
K Fo
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5. EEAT Fh F L
7E MATLAB [HI [W] X G RE B vt A, A DG T )% G 16 R 2 L3R 646
%6-4 MEEMRME

=
%
A=
o
o

class(object ) JRIFIX 4 object HIZK 4
IR [1] object Ay class 748 & WAL IR Bl R % G AT 4K g8 1
I ¢ 58 22 4] parent ], parent2,...

class(object,class, parentl, parent2,...)

isa(object,class) W object 5 class B8, R 1; A NR[E] 0
isobject(x) W x 2%, WERE 1 BERE 0

YT, EEEIOL R IR R . AR — N SO
superiorto, 1 ZE it HIX P 5%

YT, IR IR . AR — N2 SO
inferiorto, declf HIXFI Tk

methods class IR 912K class fE X7 44 5

superiorto(classl, class2,...)

inferiorto(class1,class2,...)

6.5.2 MIEIRIEFIZITIESG

[f5]6.16]1 @I %N curve KNS
(1) BRI AKH F@curve, JHAE c:\my _classes H3% N, Bl c:\my_classes\@curve,
i3 addpath i K2R H 3 I 2 MATLAB [0 % BR AR -
addpath c:\my _classes;
(2) BN S IERRH . HAKIIT
function c=curve (a)
scurve RN Z A R L
$c = curve BIAIFHIIALL— curve X%
sZ8 a N 1x2 MANEEAL, a{1} NREs, a{2} hmREdid
SRRELA IR £plot ERIMTEAARR, Bl y = £ (x) , &0l £plot
s WEREAEESE, MR P S < Bl — x5

if nargin== SEESEAR LT A BRI R4 3 bR 2L

c.fcn="";

c.descr="";

c=class(c, 'curve') ; SIR | —AANREXT 2R IT L VT R S 458 curve X4
elseif isa(a, 'curve')

c=a; SURAE RIS HOE — A curve W%, WHR[FRZI G RIA
elseif (ischar(af{1l}) & ischar(a{2}))

c.fcn=a{1};

c.descr=a{2};

c=class(c, 'curve'); SIR[A[—/ curve X5
else

disp('Curve class error #1l: Invalid argument.')
SUCRAL B I SHULRTRRAL, R4t EHR B
end
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(3) BIEXTZRIT plotl Jiik
9 TE Y curve MR ITHTZE, AIEE plot J7VAWIT

function p=plotl(c, limits)
curve.plotl fF limits #& 5% XI5 % curve [KEE
limits A x FlfARARIE M ( [xmin xmax]),
o x. v BALARYER ( [xmin xmax ymin ymax])
step=(limits (2)-1limits (1)) /40;
x=1limits (1) :step:1limits(2) ;
S R R R
fplot(c.fcn,limits) ;

o0 o

o°

title(c.descr) ;
PAT F A4

>> parabola=curve ({'x*x' '{iL})
parabola =

curve object: 1l-by-1
>> plotl (parabola, [-2 2]);

W 6.4 P 4.

b EEIES S

E 6.4 755% plot 14 Hayeh & E R
(4) EHIZHLT,
T SIS curve RIS SAI NG, 7 UALE H sk @curve R EIEE—AS M SCARE N
KIEHAT
function ctot=plus(cl,c2)
s Khek c1 A c2 AN
fecn = strcat(cl.fcn, '+',c2.fcn);

description=strcat (cl.descr, 'plus',c2.descr) ;
ctot=curve ({fcn description}) ;

PAT S %

>> parabola=curve ({'x*x' '#i¥L})
parabola =
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curve object: 1-by-1
>> sinwave=curve ({'sin(x)' 'IEZJ'})
sinwave =
curve object: 1l-by-1
>> ctot=plus (parabola,sinwave) %I{ ctot = parabola+sinwave
ctot =
curve object: 1l-by-1
>> plotl(ctot, [-2 2]);

i WA 6.5 B (A2 55 T SX BAH N Hh £k o
25 plusTE SEE

2 3 0 1 2
6.5 FHIEEHEA plus BIZE LR

(5) BUE EoR AL

TR FABSE—FE WK curve RN R, T2 AE@curve H sk~ HE W 2L display .
WA W oR %, LAA MATLAB PR2R kKBS N A, IR TRIE, ABARHER,
WEH BITS A RS E .

6.6 MATLAB f2FE1L

b T4 MATLAB B2 AT 3 EMPERE, AT RLAABLR LA % 8

(1) THSE S B A% (0] o 3XFE MATLAB AN DA 75 i Hi 5 S I 57 i 4 25 4 1 K
e BRAN, TR I ORI EOL () 3 TR A AT R oD P AF R

156 75 W E double YL I AR 2518 repmat 8%, ] 405G 75 B — AN 8 A7 487 K4
A I, 1EA] A=repmat (int8(0),5000,5000)% Lt A=int8zeros(5000,5000))tk 25 £ 547, HHE
WENAE BT P RXOR R 0 G — e, SR HLECHE 8 AR NAE: & A
HFF 20 zeros(5000,5000)) HiF double Y N AF#7[A], M HLIE 75 S0 BN TR AT — IR
LR N

(2) AXAD AL o ) FE A T B HE T 1) AR AL G AR B ), A D T R R iE
HIITE T, MATLAB X ) f R M A #R AR A8 AT T R T 10k, PRI AT ) B AL HoR
T H AT 7 AT

(3) 1L if. while Fl switch 5535 A Hp A P~ 2R b 45 M SR8, mT BUINER A Wi i
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AT I

(4) N/ B IR AR P B 8 load A save, “EATTEUARZR 1/ O SCHFRR bR .

(5) FORLSF AR (5523 S ] C V8 5 BY Fortranc 1 75 5 B MEX SCHE, % fEd wnis
AT o B[R] N 2 5 MATLAB 1 F X SR SN 14 1 MEX SCHFRA S ATIR B,
L2 U T RS 18085 & A T 5 1 A R R B A T AR 18

(6) MATLAB 7.0 fEJF KRB TVM SZHLE . 0 LA 8h A8 4 48 13 85 1
MATLAB(#AT MATLAB-nojvm it 2 Ji 27) LASG IIRE P AT I8 1R ] F 9 A2

(7) FEFET P B IS PR AN T ) RS AR A7, B0 clear A 5% A=(],

(8) HIT MATLAB R HEREARE BN AE, KA TS NAFRE s ATFEREFP T 24K
I8 H R4 Pack.

9) FIHARRLHIHT T R profile 4 LA FEE Bt

6.7 # F i ik

MATLAB et 7 — RFFRF a4, FIHXLE G4, o DIFE SR b i 1R
RN WS, RATIEAT M U, EAREI TAEX K A s &, FORER R IR 7 101817
Foh F AR A R . BT IR A 2 e LA BE db 3k, sk 6-5 fiw.

#6-5 BEFFELWHS

w2 I B

dbstop in fname 76 M U fname 58— [ PATHE 7 B BEE W AT

dbstop at r in fname 7E M 3 fname (W5 r TR ERCE BT A

dbstop ifv MERN A v I, AFIREATREY . MR AR, 4 F v T RL error,
2R NaN 8 inf i, 7] BL/2 naninf/infnan

dstop if warning WMARAES, LTy

dbclear at r in fname T BRI fname [R5 © AT AbBT AR

dbclear all in fname T BRI fname H R BT BT AR

dbclear all THERITE M O T R

dbclear in fname T8 B 3CHF fname 55— W HATERT BRI WA

dbclear if v TBRER v 47 10 dbstop if v BEE 1T A

dbstatus fname FE3CAF fname A H BT A R T A

Mdbstatus W RAF AL dbstatus T H 45 BRI AT BUE B

dbstep BAT M U AT T

dbstep n PAT T n TR, AE1FIE

dbstep in 76T — MR BN — T PAT R b 1 RIEAT

dbcont PATHT AT 2B F T — AW BEE St 2

dbquit I8 HH R AR
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BEATRE P, BT B R R 2 MATLAB SRR, R ft
N K> >, SRE L RIXIE T B REYT 0] s S AR i, (HANBE DT W) MATLAB TAEX
A . HARRIEIREOR, 153 AR R e (I R i i i 2

6.8 “

MATLAB S it 1 AR H 5 8 5 W AR P et Tk, SR i i 205 5 ke
ATEME T MATLAB LRt KRR P Beit, 208 T M SO REPREfil ity B
PSS NN TICIDO B 37 N ) W LG O RN SR

6.9 > i

3R] M SCAF 5 75 MATLAB fir4 % 1 B A7 7 7] 2 A T s ?
AR IATE X M S5 s BB UH) MOCPE) S5t

95— R projectl.m, FLIhREZFIWTIE—SE R AN 4.

Gt — A PRE AT R HRE XA IR PR A B A T LA 3R [P ) e /B
5. WS LU MR ) ERAE R D H

(1) for i=-1000:1000

(2) for j=1:2:20

6. MELLUNIEIIES), THREAEAMEH BRI XRS5 R 5 var FI1H .

(1) var=1;

bl A

while mod(var,10)~=0
var=var+1l
end

(2) var=2;

while var<=100
var=var’"2;
end

(3) var=3;
while var>100
var=var’"2;
end

7. B BEHGERE A, B E R R AEEOE I L ASCIT A5 (1 4 805 Ut A7
FESCAFZ e BIRESHEEE A BTN 1K 6-6 s .
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#*6-6 HEMAR

1 2 3
4 5 6
M AE TSI N B
102 3
4 s

8. ¥4 A=magic(10))EHE L uint8 IR R A4 N —A> Z@EHI S0 mytest.bin HT,
Tt % fwrite; FFHAT A2 fread FFULJE 7 MEGL 2 TAREZF A () — ML &L
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£ 7E MNATLAB ZiE AT FLIL

HFIRR: RSB H et B R T4, 2 MATLAB ¢ E 24 52—, AR
A BT R R TR BEARA BB TN, KAFEEIE . =BT 55 F15145,
Fe sk el E AN — R B AU R R T AU, ENBEBGER S T ARG IEE.

HEER: AFERFAET TR S A = BB 4L, THREMGGE
AXRBABGENETERE G4, TR AR T RHGRE T &,

7.1 = 4% e

MATLAB AMEAE K HIFEA R EBUEIE S, iy FAR I T VF 245 4R — i< 1a] A &k
A U B pR K, R I e KT DAZR A P A BB s MATLAB $245 17 42 5 (B i s
%, GBI IXEE ) Tk, AR B R B S Ko

MATLAB F# B E R#8A FEA SRR R B o IX LR RO E N bR BB
T RIS ARRRAh . RIEAE gk dhiim. SO BHRS OEIEL KIRAITHE
ARG DRI B A ALK, W 7.1 Pros.

i

2N | b | | s
| | [ || sew || me || e | [ eemse | | o |

& 7.1 MATLAB B3t & BBz 4544

f£. MATLAB ', GEASEARMEEASE s T DA F R ETE X R 48, TR w2
PR BGOSR, B A SRR E DX B AR R
AT AL AR o O 5. AN B DX 3 FIAFESRR x5, sk
PRE A T MOANFRIZEBL X% . MATLAB 7EGIE S — DN ETEXT RN, #RIZA R T
ME—{E, FONEIEXTR AN A TR G E bRl s, ANF B S0 AN H]
RET ARV . SO A T LA BB R S JE e, TR BAR AT G, DA
RSB
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AN 4 MATLAB JEAZ K4, QA 4z mie b, the B mimpr. Abx
SR R AR A

7.1.1 MATLAB HIEAFEO

1. €|ZAXE =

£ MATLAB 1, 2l BB H g B — SR D, XA DR AT 1
SEARTLMNL, AR EEE . A M ETAAAEEJE % 1, MATLAB FI4: B k52 F 3
LN ETE S H s W AR N ETE % H, MATLAB 22 &1 B E0 25 703X AN & 1
FREAT S R, IR CAFEZANKIEE 1, MATLAB 1148 B 8 50 2 18 241 2 1 gk AT
Zx AR CART B R AR RS — ME R B ).

7E MATLAB 8 56 3 figure SR EIBH 1, 1%k BOs i e i i iy Xk

figure
UL T — ANl 7.2 s -G 1

) Figure 1

File Edit Yiew Insert Tools Desktop Window Help ™

DedE h RO € 08 =80

& 7.2 MATLAB WERE O

R “ETEgmiR T HAC” AT RO ETEEAT g RS e, thm] DU BUbsde o 1B TR v )
S, Avili, APPSR, i R PR I S IR T 1 A

PR figure HoAth i FH 7 =UF

(1) figure('PropertyName',PropertyValue,...): PAfa @ g AR, QI —ANFETEE ),
Horp PropertyName 4 JE £ 4, PropertyValue M@ M. K rEtt, BUERIAE.

(2) figure(h): W h CLZEIEAWN, NP EARKETEE D& 4% H; R h
AT A, H— R, AN EJE AR h R ETE & .

(3) h=figure(...) : VA REL figure I, [AIFIR AT FEXT S 0 AR o
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2. XxMEFALAR T

AT close fir 21 K PAIEITE A H, R 77 0F

(1) close: KHIMHTEIEE I, 20T close(gef).

(2) close(h): SCHEITEAIRE h 455E MEDEE H .

(3) close name: XM KL% 1144 name $575& I BB % H .

(4) close all: JCHIBREE S B AR A BB & 1.

(5) close all hidden: I PFIALFE Ba 2 I ARG 78 A 1 BT B % H

(6) status = close(...): W close BREIEH S EITE & HI, &[E 15 A 0EE 0.

B AT R O A A 4

(1) clf: JEER T & H A n] WL BB 4

(2) cIf reset: ViR HTEIEE H A ] WL EITEXN S, HoR g D0 8 v &N BRAE
(Units. PaperPosition fl PaperUnits J&VEFRSM .

7.1.2 EAZHERLEH

£ MATLAB H1, 2 i 2 B e B

(1) plot: x HliAly Blids) b e %I

(2) loglog: x HliIFN y B35 0 X 5% 5

(3) semilogx: x HIAXTEZIE, v EPEZIRL .

(4) semilogy: x HIAZIEZIE, v 4l IR .

(5) plotyy: LXK ETE o

Horp plot AR AR 42z Bk %, AR AR

@ plot(Y): # Y A&, WLLZIEICRE TR, LLY K5 c=E AN
MER, gxil T YEM e & Y AR HUR A, WAERLCT plot(real(Y),imag(Y)): 4 Y A SEHIFE,
W A 2 ) BE 51 JC A AN JE AR i 2, 2855 T Y AIEG & Y W REGE
B, 281 23 50 DAIG 28 SRR S R, A AR il 22 4 — 4k th 2k .

@ plot(X,Y): # X Y HKEAER mE, W2kl X MY Ak, PARFRER) 4k ith
s X ONIE, YA 4S5 Y R4ErFE, WL X A REARFRZHlH 2 4 A R R 1 i
gk, MZRMAEE Y WA —4-MIR; 25 Xo Y N RIZERERE, WZHILL X R Y XN 516 2%
RS YAARRIN 2 4 kit g, i 4K RERE I A O [

@ plot(X1,Y1,X2,Y2,...Xn,Yn): Hrp ({)BE—XF 240 Xi M Yi(i=1,2,...,n) R R 2 14
ASTOL R

@ plot(X1,Y1,LineSpec,...): LA LineSpec FREMETE, 26T H Xn. Yn XN [1) k.

® plot(...,'PropertyName',PropertyValue,...): X Hi plot ZH [T Lk, $&MBE 1
JE AR AT 22, PropertyName A J& 144, PropertyValue X W) Ja P Af

©® h=plot(...): TAHERZEL plot I}, [RII & [l 5E4% ith e 1) < B AR h(o1 1] &) o
[0 7.11 HIsA%L plot it sin(x*)7E xe[0, 512 MBI .

x=0:0.05:5; s x MFEM 0 Bl 5
y=sin(x."2); $ NIy AARR
plot(x,y); s il e
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i E K 7.3 Fios.

1

0.5}

E7.3 sk
(651721 M plot si¥izniil 2 4 2k

x=0:0.05:5; x BRI 0 B 5

y1=0.2%x-0.8; % y1 AAFR
y2=sin(x.%2); S y2 ARBR
figure s A EEE O
plot (x,v1,x,vy2); s il EE

W EEWE 7.4 Biow.

1

0.5

0

0.5

El 7.4 2% FM%k
(51731 BASEHEER, HIR% plot £

x=0:p1/180:2%pi; s PR E x

yl=sin(x) ; s AR vl

y2=sin (2*x) ; s P y2

y3=sin(3*x) ; s PR E y3

X=[x; x; x]'; s HHFE x

Y=[yl; v2; y31'; s Mk y

plot (X ,Y,x,cos(x)) S H 4 % M 4% :x~sin(x),x~sin(2x),x~sin(3x) L A&

X~COoS (x)
i BRI 7.5 Bs
PREL loglog. PR%L semilogx DL A pRi %L semilogy HiH FH 7 205 R 24 plot AH A
PRIAL plotyy RJ LAZ: PN 5 HA AR AR AR it 2, R A% 0
plotyy(x1,y1,x2,y2)
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75 f517.3H

X1y yl SR 25 LR, x2. y2 RPN 55— ek, P4 Ik IR ARARAR ], AR BRAT P

A B ZELH AR T x1 y1 Hans, AUHABART T x2. y2 Hdaxd.

(651 7.4Y JUAFERREEAER—Abr A 22l 2 y1 = ™ cos(2x) M ik y2 =10e7 .

x=0:p1/180:2%pi;
yl=exp (-0.3*x) .*cos (2*x) ;y2=10*exp (-1.5*x) ;
plotyy(x,vl,x,vy2)

i EE K 7.6 s

Bl 7.6 BEAETRREMLIFHER
7.1.3 HEBRZHE

fE MATLAB ", AT HABZ: B e %, nf DAL IS R SR — 4
TR, K71 TR B R AL

LU A 7 )
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F7-1 HipLEERL

O ZHEERAR & F
bar(x,y) % IEE x AR, y R
fplot(y,[a b]) LB y FEERIEAEL, [a b]RN R 2 2 R 1 [
polar(0,r) AR & O MR, rARRLL 0 AR ) R %L
stairs(x,y) B hi ] X ERAANR, y YR
stem(X,y) aRNS] X AR, y YR
fill(x,y,’b’) SN x JEMAANE, y ZYAANR, ‘bR HIE
scatter(x,y,s,c) B s 7 B AR AT, ¢ RArid g
pie(x) B X A )ik

[517.5) wizpERpl.

x = —2.9:0.2:2.9;
bar (x,exp (—x.*x)) ;

W EEWE 7.7 B,

1

0.8-

0.6

0.4r

02

E7.7 &EE
(651 7.6) AR ALAR K 7R .
t=0:.01:2%pi; SHRALFRIT A1 .

figure
polar(t,abs(cos(2*t))) ;

WA 7.8 .

E 7.8 tR4HRE
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(5] 7.71 mEHRE RG]

X = 0:0.1:4;
y = (x.70.8) .*exp (%) ;
stem(x,Vy)
i ETE K 7.9 B,
0.4 oy
o7 OOOO
03} ¥ Yo
nzt ]
WWTT '
A (11191
f 0.5 1 1.6 2 25 3 35 4

E79 $HIKE
(651 7.81 w7 Bl .

xX=0:0.25:10;
figure
stairs(x,sin(2*x) +sin(x)) ;

B EE & 7.10 Fros.
(51 7.9) mGFERE] .

x=[43,78,88,43,21];
pie (x)

B EIEWE 7.11 Fros.

B 7.10 MEsE E 711 HE

7.1.4 BFEIN&EE

7E MATLAB 4 B SIi7E [ — 5 1 0% 4 M, 17 LA sS4 05
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HEJETE, plot PRACHT LARES2 75 S A AR B, XU A A A N AR R A E AN TR I B
L ARLRIBRICAT 5 (- HE M LR R/ 5). R 72 40 T HRET0 . LRFIFR LT .

F7-2 plot LEIEHHERSH

BesH e KESH E5£it) LS ¥Rig
y B3 SEZk [ 55
b W : HE 0 5] ]
g £ R + s
m e - RE Lk * B
w 5| X X5
c H 'square’ BY s RS
k 'diamond' &Y, d EE
r a A LM
v N =55
< W =M
> A=A S
A
IS HA

[517.101 2B ARBUE, ARZMK L.

x=0:0.2:8;

y1=0.2+sin (-2*x) ; s fHhek vi
y2=sin(x.%0.5) ; s Mk y2
figure

s g yL RIS, STk, MBHRC: M4 y2

§ RMLt. B, ZEBhRid.
ot BB A 7.02 Bros(h AR EENR], B PSR el I A BEAT X 20) o

plot (x,y1l,'g-+',x,y2,'r--d');

1.5 T T T T T T T
1 B N 1
sl r's W5y !
7 00000]
od ]
1.5 i
'5 1' 2 3 2 5 5 7 8

E 712 FEFHE. LEAFRICHAFihk
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7.1.5 MEREMAEFRE

MATLAB 71 % &l if £ A0 2 116 0 A 3 Bl B S IE B AR bR 2 BESE B, bedn,  7Efg)
7.10 ) x £E 0~8 Z W HU{E, M 7.12 v F B x %05 B sh PR e 4 0~8.
MATLAB [R] I T eR £ axis $5 2 A br%h i) 21 570 R H R A% =0h
axis([xmin,xmax,ymin,ymax])
PRECH xmin,xmax,ymin,ymax 73578 x FPE AT A&,y AT L AT
B, el 7.10 Hian E—f) axis((-0.5, 5, —0.5, 1.3]), miHihdanE 7.13
JiR e

MWWH‘%‘M&@_&M 7
e

o -

7.13  FPAEREHZIE AR

MATLAB G324l 77— S8 E bR ar @ (LR 7-3), Il IXLEARIE fir & n] LU RS2
PRB0AAMBEATHRIE, 45 BB ICE SCATERE, 3e ] LUIN B RORS £ LUR e it 2 B2 s i AR s
fEL, 37T LAH] hold on/off SEILLRA J5 A 14 TE 2okl 7 Jsi A7 BB o

®7-3 ERBEFERERS

w2 I B
axis on/off SRR AR AR
xlabel(‘option") x JlNFRE, option R INT R LI
ylabel('option') y HhobsiE
title('option") BB b i
legend(‘option’) K briE
grid on/off IR/ PR £
box on/off 25 AARR I/ AN I HEZ

(61711 EERSERS

x=0:0.05:5 ;

figure
yl=exp(0.4.7x)-1.5;y2=sin(x*4) ;
plot(x,yl,x,y2,'r-.") szl v2 400 Ak £oR
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line([0,5]1,[0,0])
xlabel ('Input') ;ylabel ('Output') ;
title('Two Function') ;

o\°

76 (0, 0) Fl (5, 0) Al HE, BRI bR
x JiARYE Input’, v #iARTE output’
JEFR Two Function’

o®

o\°

legend ('yl=exp(0.4.%x)-1.5', 'y2=sin(x*4) ') SV iRt I
grid on s N R 2

R wE 7.14 Fios.

Twio Function

H = yl=exp0.4™1.5
= yessinxn

Cutput

Input

B 7.14 BEFiRE

716 FHE

FE—ANEJE B 1 B3 subplot AT BRI H 2 A4~ 7B, s X EZEAA LR
JLFH

(1) subplot(m,n,p): K& 4TS 13 mxn AF& 1, JEAESE p A% AL 3
ARFRTT . TR G R, BRI g, ik 7.15 Fros. WiR p i, W
DA i) s IR B A ST i 1 PR AR R 1

J Figure No. 1

File Edit View Inzert Tools Window Help

D& YA A 220

1 1 1

0.8} subplot(2,3,1) = B.5; subplot(2,3,2) 0.8} subplot(2,3,3)

0.5} subplot(2,3,4) 0.5} subplot(2,3,5) 0.5} subplot(2,3,6)

& 7.15 FEMNEREHE
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(2) subplot(m,n,p,'replace’): %(1)HEL 71 H ARSI, e & DL g T
TARBRF I, DU LLHr R R AR AR ST TR AR

(3) subplot(h): F&& T B AR T I AJME h, h 4% mnp FEFI RS, WAE &l 7.15
FoRif Bl h=232, FIRHT 2 A1 EARBR T 1 1) AR o

(4) subplot('Position',[left bottom width height]): {EF& % A7 B HE 7 24 11 AL bR 1
YT A A O 1.0x1.0 [R°F1, BTLL lefty bottom. width. height 435l #£(0.0,1.0)
(3G N EUE, 2 5l 2 B G > B AR b~ i R B S & il TR, A
JIT 3 P AR R T 11 110 5 PR v

(5) h=subplot(...) : I YHTF EIALFR TR, [ ER R A .

EAFE RIS : B2 subplot JURGIEE T BIARFRFII, 7R A br T M 227 18, Ah8R
7 228 plot bR I A 2 1] R 4
[ 7.12) FEIZHIRH]

x=1linspace (0,2*pi,100) ; sx fliM 0~2 T HL 100 A
subplot (2,2,1) ;plot (x,sin(x)) ; SPLE I —AT8— %M sin (x) ,
xlabel ('x') ;ylabel ('y'); title('sin(x)') $x HiIIEM x, v BI0EM v, ks
%sin (x)
subplot (2,2,2) ;plot (x,cos (x)) ;
xlabel ('x') ;ylabel('y'); title('cos(x)');
subplot (2,2,3) ;plot (x,exp(x)) ;
xlabel ('x') ;ylabel('y'); title('exp(x)');
subplot (2,2,4) ;plot (x,exp(—x));
xlabel ('x');ylabel('y'); title('exp(-x)');
fan s A B 7.16 B
sin(x) cos(x)
1 1
05 05
=~ 0 = 0
05 05
-1 1
o 2 4 3] 8 o 2 4 3] 8
p ._‘A X )
o0 explx) . exp(—x
08
400 06
=, -
200 04
02
0 o
o 2 4 4] 8 o 2 4 4] 8
X X

E7.16 %%HFE
7.2 = 4 122
MATLAB $24t 7 2 R s B0k Won = 4E T, X L6 pR 50 n] DAFE — 4 2% (o) o g 2k, o]

LA i, MATLAB & $244E 7 B ERACKR R UYE, BIfh R . BATidnl DO el f
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FAEEE AR o AT 28— 4E BDE 94 B 775 S He Az
721 Z=HH&E

FH B %K plot3 7] LLZ %Q%.ﬁ,ﬁﬁm%ﬁfﬁﬁUTﬂﬁ

(1) plot3(X1,Y1,Z1,..): X1\ Y1, Z1 AR EekEFE, ROREM = YeAbbr. %R 5T
PALE[R]— B P 1 11— Yk ﬁ%%:%%% PLX1,Y1,Z1,... Xn,Yn,Zn $& & & 4% M 26 ) = 4
Ak kR

(2) plot3(X1,Y1,Z1,LineSpec,...): LA LineSpec &€ 1)@ 22 | = 4

(3) plot3(..., PropertyName',PropertyValue,...): X} LA B8 £ plot3 2 I X % % & g Pk .

(4) h=plot3(...): I REL plot3 ZHIEHE, [AIIR BRI,
[ 7.131 Z:ifil =4t ith ol

t=0:0.05:20;

figure

subplot (2,2,1) ;

plot3 (sin(t),cos(t),t); o 1) = 4 il 2%

grid,

text (0,0,0,'0'); $7E x=0,y=0, z=0 AFric " 0"
title ('Three Dimension') ;

xlabel ('sin(t) ') ,ylabel('cos(t)'),zlabel('t");

subplot (2,2,2) ;plot (sin(t),t);

grid

title('x-z plane'); s =R AE x-z PG
xlabel ('sin(t) ') ,ylabel('t"');

subplot (2,2,3) ;plot (cos(t),t);

grid

title('y-z plane'); s —HEMNERTE y-z Tl PR
xlabel ('cos(t) ') ,ylabel('t"');

subplot (2,2,4) ;plot (sin(t),cos(t));

title('x-y plane'); s A INERTE x-y TP
xlabel ('sin(t) ') ,ylabel('cos(t)"');
grid

fanth R 7.17 B

Mmiwﬁm%ﬁ:EE%%%ﬁ%ﬁEz%@%¢%ﬁfEﬁhwmm‘ﬁmm
PR xlabel. PREL grid AT LAY e B = 4EETE . 1R ) 2 text(x,y,z, string”) & JE & 7E
=HEAbR X,y z PTARERIALE B AN

722 ZHEE

1. 3T & 4% surf. surfc R4 = 4w @ B

P IS

(1) surf(Z): LCAHRE Z $5 @ S E0IE W2 n —4e i, 445 x=1m, y=1m, H
W [m,n] = size(Z), H—0FE x-y Vi _LEEITE “B 557 FFEX,Y ]=meshgrid(x,y), Z A
B z=t(x,y)7E H AR “H6 7 BRREUE, Z=0(X,Y). Z Btiee 7 i g, wise
T R, BT DTS B T AR S G R . T AR &l 7.18 B
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Three Cimension X-Z plane

sinit)
Y-Z plane x4y plane

t
=]
I
cosit)
o

717 Z#EEREE 3 NFHE LMK

E7.18 =#ESHES

(2) surf(X,Y,Z): LA Z i () i s FE AT ES, 50 XL Y TR ps s HiBE, At —
WrAZ M =4, X Y ATLO R R, A5 XL Y A, A2 m= size(X), n=
size(Y), [m,n]= size(Z)-

(3) surf(X,Y,Z,C): LA Z e i =B, C e i, &M Xo Y TR «rs
RUOHERE, QAR I = A

(4) surf(...,'PropertyName',PropertyValue): & #H [ 1 J& 14

(5) surfe(...): KM surfc PRI IR surf,  [RIBAE HhTRT 22561 il i 10 56 = 2k

(6) h=surf(...): KH surf G HTTH, [F R R ETE AR he

(7) h=surfe(...) : KH surfc GRS, [FIF& [A]ETE A h.

(5] 7.14] ZfIERURH) = 4EE B .

figure
[X,Y, 2] =sphere (30) ; STHEBR IR = 4 AR b
surf (X,Y,Z2); & 2R ER AR ) = 4k B

xlabel ('x') ,ylabel('y'),zlabel('z"');
title ('SURF OF SPHERE') ;
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TR 7.19 B i ERITEE 10, T EIE R JE P Renderer 1 & J Painters,
A BE s H AR AR 44 FR R B TE b il

SURF OF SFHERE

11

B 7.19 IRiKBY=4EghmE
Kl 7.19 th, JAT TR BUBRIAE RS Ze 7 BN R B /NIRRT B AR — Bt v, k4
R a] . XL SN AR (1 v] LA HH A4 shading K4RE, HAEAN
(1) shading faceted: 7tz TN K 70 ]2 A& 42, BRIAE
(2) shading flat: Fr-Fig AP T2 BB OLS, A IREFR— i,
(3) shading interp: F/RAfitba B A 77 s IR S, (HAN v DARE (. X

il 2T B B NS o 22 1A A
S} 7.14 Bzl i i 2> 50K shading flat £l shading interp, &7~ ZCR WK 7.20

Fis o

SURF OF SPHERE

SURF OF SPHERE

(b) shading interp 2% 4

(a) shading flat )% % 1

B 7.20 REAR TR =4EMHE
(51 7.15] 2l RAT A4 i A

[x,y] = meshgrid(-3:1/4:3);
z = peaks(x,y);
surfc(x,y,z);

$LL 0. 25 FIRI ] ks R R
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s R 7.21 Ao,

El7.21 BRE(ELHHHEE

(517161 LA surfl b8 £ 2e hi BA7 s B2 il
[x,y] = meshgrid(-3:1/8:3); $LL 0. 125 HIRJRE T it s R
z = peaks(x,y);
surfl (x,y,2z);
shading interp

colormap (gray) ;
axis([-3 3 -3 3 -8 8]);

i E R 7.22 Fis.

B 7.22 BEBF=EEREE

2. MEZtEwE
(1) H sphere pfi%izz il —4ixkim, Y
[x,y,z]=sphere(n)
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P X (0t DFERE xy,z, SRITIZ 3 MERES BB OAL TR, B4R 1 HIERIE. n
Y€ BRI DI RS, BRIAE Y 20.
(2) H cylinder AL Z: il = 4EAETm, I8 A% N
[x,y,z]=cylinder(R,n)
R — AN Ia, A0 & A ARG LA oEAR, n ROR AR EAT n AR A
BRUE N 20.
(3) ZUEpH peaks, T =4EREIE R . REDEAN

u&yyﬁa—xﬁeﬁ“mﬂ4m§—f—y%eﬂf—16W””2 3<xy<3

3
A%
z=peaks(n)
AN nXin BIHERE z, n BRI A 48; Bl z=peaks(x,y): AR Mk ABFREE S x,y 11
SRR EUE A 2.
(650 7.070 22 = bk i o

t=0:pi/20:2*%pi;

[x,y,z] =sphere;

subplot (1,3,1);

surf (x,y,z) ;xlabel ('x'),ylabel('y'),zlabel('z"');
title ("EKifi")

[x,y,z]l=cylinder (2+sin(2*t),30) ;

subplot (1,3,2);

surf (x,y,z) ;xlabel ('x') ,ylabel('y'),zlabel('z"');
title ("AEIf0")

[x,y,z]=peaks (20) ;

subplot (1,3,3);

surf (x,y,z) ;jxlabel ('x') ,ylabel('y'),zlabel('z"');
title('ZUE") ;

Hr BRI 7.23 Fias. RAEHERE) R YEII 2+sin(2*t), AT LLZ I AR /2 — AN E
LI

i

7.23 ZHfrtEE

7.2.3 HAEH

AT 22 R 1 = 2E BT, 2 LL 30° MM N z=0 1, BA-37.5° #M%E x=0 1
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55 z=0 1 B e 5 AR AN, 5 x=0 P 1 A A A, wilEl 7.24 Pros. IEER
WGBS A 307, J7ifh-37.57 o BRIAM Z4ERLAM A sh 90° , J5Aiff 0° .

Jifi s

7.24 EXRAH

7E MATLAB 1, HEREL view SCE AR EER A . dr 2 H 0y
(1) view(az,el)5 view([az.el]): BB IS FARDH 5> 5K az 5 elo
(2) view([x,y,z]): KRB AR (x,y,2) -
(3) view(2): WHEAEAK —4ERS, az=0, el=90.
(4) view(3): WHEAEINIG =4S, az=-37.5,e1=30.
(5) view(T): LIKEFE T BB, T A H AL viewmtx 2l 4x4 HifE,
(6) [az.el] = view: IR[F]YRETHLA K700 A FIAD A o
(7) T=view: HIZHIHLAARI 4x4 FEFE T

[ 7.181 M AIRIFIRL A M5 Mk

X="4:4;y="4:4;

[X,Y] =meshgrid(x,Vy) ;

Z=X."2+Y.%2;

subplot (2,2,1)

surf (X,Y,2) ; o 1) = 4 i 1

ylabel ('y') ,xlabel ('x'),zlabel ('z');title (' (a) ERIAFLM ')
subplot (2,2,2)

surf (X,Y,Z2) ; o 1} = 2 T

ylabel ('y'),xlabel ('x'),zlabel('z');title (' (b) W 55° , H{rf-37.5° ')
view(-37.5,55) SHRf BN 55° , Hfif-37.5°

subplot (2,2, 3)

surf (X,Y,2) ; o 1] = 2k T

ylabel ('y') ,xlabel ('x'),zlabel ('z');title (' (c) M N (2,1,1)")
view([2,1,1]) SRR (2,1, 1) $R ] JRL A

subplot (2,2,4)

surf (X,Y,Z); o 1] = ¢ i

ylabel ('y') ,xlabel ('x'),zlabel ('z');title (' (d) I 90° , Hfiff10° ')
view(10,90) SN 90° , i 10°

IR W E 7.25 Fios.
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(c) PLriAbRA(2,1,1) (d) fsm90° , Jififh 10°

7.25 AER AT R thmE E
7.2.4 HiEREL
BT _LHHE A%, MATLAB 324t T mesh AL B IE A%, 0k 7-4 Fion.

x7-4 HtERERH

ER Eal In BE
mesh (X,Y,Z) 1) P A T P
meshce (X,Y,Z) 1 P A T P A ) S5 2 6
meshz (X,Y,Z) 1, 21 TP P o T ]
waterfall (X,Y,Z) WY x 5 ] IR 1 it 1]
quiver (X,Y,DX,DY) FESEE 2 i S ) B S
clabel (cs) RS LR L b B

L4510 7.29) WA i ] s 4] o

[X,Y,Z] =peaks (20) ;

figure

subplot (2,2,1) ;mesh(X,Y,Z) ;title(' (a) mesh of peaks');
subplot (2,2,2) ;surf (X,Y,Z) ;title(' (b) surf of peaks');
subplot (2,2,3) ;meshc(X,Y,Z) ;title(' (c¢) meshc of peaks');
subplot (2,2,4) ;meshz (X,Y,Z) ;title(' (d) meshz of peaks');

s R 7.26 B
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°203

(c) e [ Al T B AL 2R P

E 7.26 AEIMHET HY T E

[4517.20) BR%L quiver 1N 7R

[X,Y] = meshgrid(-2:.2:2);

Z = X.*exp(-X."2 - Y."2);

[DX,DY] = gradient(Z, .2,

contour (X,Y, Z)
hold on
quiver (X, Y, DX, DY)
colormap hsv
grid off

hold off

i R E 7.27 B

0.5t

0.5+

.2);

(d) B 22T 1H ) L Ve A o T )

e . -
EONE N T T Y SN - -4
R T - -
P i WY A, -
o A W e - ]
————— Q-., -
B R Y T e e "]
R e N e A N
t///}\\\"—v.—“‘ .
e B A
LA e h
2 1.6 Sl 4.5 u] [1+] 1 1.5 2
& 7.27 &# quiver HIRL
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[5) 7.21) &% waterfall 13 FH =41 .

[X,Y,Z] =peaks (30) ;
figure
waterfall (X,Y,Z);title('waterfall of peaks');

i BB WA 7.28 PR
[5] 7.221 pAZX clabe RN FH 71 o
[X,Y,Z] =peaks (30) ;

[C,h] = contour(X,Y,2Z);
clabel (C,h) ;

v TR AN ] 7.29 Fos

ah, ZgEEIEH AR EL PR aT LU = 4E R RDE L S5 h

(1) bar3(x,y): fE x fREMAMELN] y PIoumNSIEE: x T, Wy M&—PTER
KRN — AT

(2) stem3(x,y,z): 1E x. y fREMN BT z FEHIRE, xy,z EECL AR x A
y A AA g, W B AR

(3) pie3(x) : x HME, A x FIEIHRSEH— =4EPHE .

(4) fil3(x,y,z,c): xy,z {EAZIAIEMTIRL, ¢ faEHamPit.

waterfall of peaks

3
. 4
) I £
-
U
1 09 m@
. @91 !
3 o) H
-3 2 1 u] 1 2 3
& 7.28 E# waterfall B2 & 7.29 & clabe RYL

[517.23) BRE:H =4 ETE .

(1) =BT R TE

(2) HEF R 22 B £ z=cos(x) ;

(3) TN x={45,76,89,222,97}, £:HIDtA;

(4) HIBEHLI T 22— B NI TE
subplot (2,2,1) ;bar3 (magic(5)) ;
x=0:p1/10:2*pi;y=x;z=cos (X) ;
subplot (2,2,2) ;stem3 (x,y,2z) ;
view([2,1,1]1) ; SR

subplot (2,2,3) ;pie3 ([45,76,89,222,97])
subplot (2,2,4);£i113 (rand(6,1) ,rand(6,1) ,rand(6,1), 'k")
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i A 7.30 Ao

7.30 fjiEm 7.23 ByEIfZ

7.3 %

GRS e —Fh i B, USRI 2 LA B ) pR 5. MATLAB 1) EHG 2 th—A
BREZANHFER RN, I MATLAB [VF 2 JMRE 555 56X T LU F MG FR IS SRR A
MATLAB " G HHE 1017, EBRIAMIESL R, R0 (double), BT 64 A77F sS4, XFh
Fi4it 77 AL AR IS AN T BT RO A e i, (H RS PBIE RINAEfE . L,
MATLAB & 3£ 55— Rl 2B IG5 B4 (unit8),  HI IR I ob (BN 80 5 AN 2715 .
{H MATLAB [ K2 55 A F#8ANCRF unit8 287, fE9 S S B0k JL Ak double 7Y .

7.3.1 EGMEINNRTR

1. Bgag K5
MATLAB EUZACEE T HAR S HF 4 FREEAR KGR, Rl EHE . KRG . —dtflEig
FMEAFERGB)EE .

1) RylE1g

RO B G AHE EUG M Bl . b B 4 G b B A AT HE 7 s 1 £
TR R EURHE B & — ML, XAME R A T RG] A mx3 IR0 B
THAERE, 24700 946 € 145 W (RGB) I P (0l , RGB R {EIRE[0, 17105280l , 0 fCFR MRS,
1 R

2) KJEREIB

IR EHGARAEAE— AN FERE T, SERERI RS TR — MBS FERE v LU XURS R
R, HIECN[0, 1]; HATEUY unit8 28R, fHICH[0, 255]. HEREM RS TR ARERAN 1)
SSEBURED, 0 RN, (3 unit8 1) 255K H .
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3) kG

FEoR R G B AR A 0 AT 1 M. kI EHE T LR AE— MR R S
(R AR S IR, AT AR AEIEAT P AR RO 1) 2R 5 AR

T HEHI G T CUERAFE A UK BEER unit® SR, AR, A unit8 ZEA ] LT A
Ao 7 EMRALEE T AT, AT ANk [m] 2k i B 45 1) e 5 S A2 LA unit8 8 Y@ 4R 40 4 ok
R [AI

4) HEM(RGB)KEHG

RO ERH RGB X 3 MR R — MEREMEI, FEARGB)EIESBR RN
JE A E AR BUR B T, BB mxnx3, m. n Fos BB AG AT By 5.

2. B Rw

MATLAB 11 BG40 T BARER AL T R 4L imshow WosE5 . IR L

(1) imshow (Ln): JH n DMAKEH BRI, n BOARAE] 256 9K )8 8k 64 K%
WoREE,

(2) imshow (I,[low, high]): ¥ 1 27~ A KEEUE, 548w KEYH N Fl[low, high].

(3) imshow(BW): 7~ 3k K% .

(4) imshow (X,map): /] %% map /&5 K% X.

(5) imshow (RGB): Z/RECE((RGB)E 4.

(6) imshow(...,display option): 7ELLEA%L imshow Wos UL, $5 @ AHN I BonS4.
TmshowBorder' #& )& 7745 W R EHE L INiAE; 'TmshowAxesVisible' 4 il & 15 o 7R AL b
HWAARE; 'ImshowTruesize' #2275 H B84 truesize.

(7) imshow (filename): ‘Z7~ filename JT 5 & 19 E1E A

J34k, MATLAB (1B 540 BT HAFISSEAL T bR %L subimage, &Rl LAZE—METER H
I Z A K, 3L subimage 5 subplot G W LAZE— N EDE & H i BoR 2 iE K
DN 7 W

(1) subimage (X,map): & 4H7ARFRF1f0 E AT A 1 map BorE 5| EHE X

(2) subimage (RGB): {4 HIAAFRT-1 I Bon FLR (0(RGB) B4 .

(3) subimage (I): £E 4 HTAAR P 1H 1 R K FE ES: 1o

(4) subimage(BW): 7E 4T ARFRT-I0 L S os —REHIEHR(BW)) KI5

(5] 7.24) %46 407 H% N — RGB EE 1 peppers.png, I 145 A A 7 U 7R %
B ) 175400 o

I = imread('peppers.png') ; YNNG S

subplot (2,2,1) ;subimage (I);title(' (a) RGB K% ") STEFETEE H 1

[X,map] = rgb2ind(I,1000); sHZE G E G B
subplot (2,2,2) ;subimage (X, map) ;title (' (b) RIIKEG ) sETFRELE N 2

X = rgb2gray(I); SHIZ G R IR FE B
subplot (2,2,3) ;subimage (X) ;title (' (c) KEEIE") STEFEITBE H 3

X= im2bw(I,0.6); sHZ G R E BB
subplot (2,2,4) ;subimage (X) ;title (' (d) HEHKHE ) sEFEIEE I 4

B 7.31 Pros. OSBRI SR, BrbUE AN BosRCR, BT L AfTis
17 VA LR AE B EHEAT LR
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100 100
200 200
300 300
100 200 300 400 500 100 200 300 400 500
(a) RGB K% (b) RIIK#%

100 100
200 200
300 300
100 200 300 400 500 100 200 300 400 500
(©) KIEZKEIR (d) HHEH

E731 E&HTRAERAR
(61 7.25) i HEmAR bR 7= o

I = imread('peppers.png') ; YNNG S
iptsetpref (' ImshowBorder', 'tight'); SEMEINIHE (% E ' loose  ANIILAHE)
iptsetpref (' ImshowAxesVisible', 'off ") ; $ W RAAFREH (W & K on ' B AARHN)
imshow (I) ;

o R e 7.32 B

) Figure 1
Eile Edit Yiew [Insert Jools Desktop ¥indow [elp

Dedd& K AaAN® « 08 D

=) . ) Figure 1 EJ|E|E|

File Edit ¥View Insert Iools Desktor Window Help

Deds kj&RaNs[E 088 ”

B 7.32 ESEINIE. RE0IEMSLIRH. TR LR
7.32 E&BHIES

TR G SOk Pk AT . BMP(Windows 17 €504, HDF(J2 7k Stk =L & 4
). TPEGUBA B4 5 5 40 4 EI% S0 ). PCX(Windows 125 45 S0 1) TIF(FR%% K]
B X)), XWD(X Windows Dump B 54 230 17) 4% .

MG S s N G FH R 0 imread, 5 A% Q0
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(1) A = imread(filename,fmt): R SCEF A HRE EE SN A, SR B K EE K]
%, R[] MxN AR R IR AR O ES, WER B MxNx3 R . fmt A K
B 45, sk 7-5 for.

£ 7-5 EBER

ol B X R & X
"bmp' Windows {7 ] (Bitmap) 'pgm’ ] 5 tH K AT [l (Portable Graymap)
_ Al 5t M % B AL B (Portable
‘cur' Windows JA7 3L A% 2 (Cursor Resources) | 'png' i
Network Graphics))
. JE 28 ¥ k% 2 (Graphics Interchange Al 5 AT & WS AL B (Portable
1 i 1 nm|
s Format) P Anymap)
a5 AR R Wy 7 Kl (Portable
"hdf 3 2B #% 3 (Hierarchical Data Format) '‘ppm’
Pixmap)
'ico' Windows F¥5 (Icon resources) 'ras' YeMHZ B (Sun Raster)
'ipg' 55 % % K 4145 X (Joint Photographic | 'tif' b 25 ¥ 5 S0 A #% X (Tagged Image
'ipeg’ Experts Group) 'tiff File Format)
. ) Windows # fif # 20 (X Windows
'pbm’ ] 5 tH 47 P (Portable Bitmap) xwd'
Dump)
'pex’ PC i 2£ 47 ¢l (Paintbrush)

(2) [X,map] = imread(filename,fmt): ¥ A48 E MR BRI A ZIGEFE X, Hak[H]
4 &3 map.

FIeR A imwrite 7] LUKHEME S NSO, Hodr kg A F -

(1) imwrite(A,filename,fmt) : K A HHE{EZ fmt $5 € 1k XS AN SCHF filename H o

(2) imwrite(X,map,filename,fmt): FFEEFE X PR S EHR L ILEE L fmt 455 4% X
B NI filename H o

(3) imwrite(...,filename) : ARHE filename IF & 4 HEWr G SO X, I 5 A SCEF

filename '
7.4 R B %
FIH MATLAB H [ — 65k s B0n] LA T R R A K, B SZE e BT AL .

741 —rEBLE

M5 s, 7T A BR 3L ezplot TR — o, R HIAR
(1) ezplot(f): F2 M x [KIERNEAH yi Bl (-2 *pi<x<2*pi) 2 il =) . X T =f(xy),
x~ y WERABUETE . —2%pi< x <2%*pi,. —2*pi<y<2*p, %l fix,y) =0 KIEIE.
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附注
plot是绘制二维图形，并且是x，y的表达式是已知的或者是形如 y=f(x)这样确切的表达式
而ezplot是画出隐函数图形,是形如f(x,y)=0这种不能写出像y=f(x)这种函数的图形


7% MATLAB #HiIzTmM1L 209 -

(2) ezplot(f,[min,max]): %M x [1F5 & BUE G Fl (min<x<max)Zz il R L =f(x) T EE .
X ¥ £=f(x,y), ezplot(f,[xmin,xmax,ymin,ymax]), %M x. y [F#5 & BUH G Fl (xmin<x<xmax,
ymin<y<ymax), £l f(x,y)=0 [NEJE.

(3) ezplot(x,y): %M t [ BRIANIUE YE [l (0<t<2*pi) 22 il A L x=x(t) y=y()[TE]JE .,

(4) ezplot(f,[xmin,xmax,ymin,ymax]): %M F5E M x. y HHE JE Fl (xmin<x<xmax ,
ymin<y<ymax){F: B JE & 1 2 il bR 5 f=f(x,y) I & TE

(5) ezplot(x,y,[tmin,tmax]): &M t FIF5E PE VG Hl (tmin<t<tmax), Z:HiR%E x=x(t).
y=yOEE.

[(517.261 — ez Kol

f='x."2+y."%2-16";
ezplot (f)

i R 7.33 B

x2216=0

E 7.33 —rxEELE
[ 7.271 —JuR B BRG] .

x='3*t*sin(t)';
y="'t*cos(t)';
ezplot (x,y, [0,8*pi])

W A 7.34 fiow.
742 ZnR¥EGE

X T IeRE z=f(x,y),  [RIAERT LA AT S R B B2 BE I B2 ezmesh 2217528 B
AT LA meshgrid BEGRTGHFE z, B0 HITEIAEA) for(2¢ while) T SR I z 7T 3R, R
7.3 TG R ] oo A

1. #%3% ezmesh

R EC T RS R

(1) ezmesh(f) : FZM x. y IBRIAEUE 0 FFl (-2 pi<x<2*pi, —2*pi<y<2*pi) 2= il B AL f(x,y)
HIEE .

© 209 -
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(2) ezmesh(f,domain): % domain & [ HUE YE £ il BR 2L f(x,y) K JE, domain 7]
P& 4x1 {5 [xmin, xmax, ymin, ymax]; WAILUE 2x1 (7] #&: [min, max], LA,

min<x<max, min <y < max.
(3) ezmesh(x,y,z): %M s t FIERIAIEVEEI(-2%pi <s<2*pi, —2*pi <t<2*pi)%: il %L

x=x(s,t) y=y(s,t)Fl z=z(s,0)[JEIE .
(4) ezmesh(x,y,z,[smin,smax,tmin,tmax]) B ezmesh(x,y,z,[min,max]): %M $5 & 1 HE

i [l [smin,smax, tmin,tmax | 8% [min,max ]2 il AL f(x,y) 1K E 5
(5) ezmesh(...,n): AR ezmesh ZHIETERS, [FIN 28] nxn M, n=60(EINMH)-
(6) ezmesh(...,'circ'): TiH] ezmesh L HlEENF, LAFE & A1) L2 0l EE .

x =3tsini), y =t cosit)

—
e ——

-60 40 20 u] 20 40 =1}

7.34 —JtERELE

[517.28) —JuetizzERpl,
syms X,Yy;
f='sqgrt (1x"2-y*2)"
ezmesh (f)

A 7.35 Ao

Sprt(1-x"2-y"2)

B 7.35 Z—aEHLE
[ 7.29)1 —JoeREERE].

syms Xy z s t;
x='g*cos (t)';y="s*sin(t) ';z="t"';

ezmesh(x,y,z, [0,p1,0,5*pi])
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R 7.36 Ao

x =5 cos(l), y=ssint), z =t

E 7.36 —TEHRHLE
2. A %% meshgrid FRAF4EHE z

BT e E z=f(x,y), BEXE x Ry A=A 2 04, 1Eh x 5y ks, z 2
YRR AT . MATLAB 4 z 72 IUE—ANMEREF, 2z AT RIS 3 R 4
z(i, : ) = f(x,y(1)
z(:,j) = f(x(),y)
2 z=f(x,y)RE I ) B ik R oR iy, R meshgrid pRECAT LS MRS BT 2 %L
P, AR5 A THT R fr i — 2 P B 1 iy 2 3t T LAl — e B A z=1(x,y) -
[ 7.301 2 —Juist z=f(x,y)=+y’ (KK
25 H % Bk
gy Bl
TER =4 e/ x FH Y 304l

o°

x=0:0.2:5;
y=-3:0.2:1;

[X, Y] =meshgrid(x,Vy) ;
Z=X."3+Y.%3;

surf (X,Y,Z) ;xlabel('x') ,ylabel('y'),zlabel('z");
title('z=x"3+y"3")

B EE & 7.37 Fros.

oe

o\

z=x"3+y"3

B 7.37 ZnEHLE
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3. FIYEIRGE &) RATAEIF S04
(61 7.3 PR O BRATAR RS0 i) VA AL 7.30.

x=0:0.2:5;
y=-3:0.2:1;
zl=y."3;
z2=x."3;
nzl=length(zl) ;
nz2=1length(z2) ;
Z=zeros (nzl,nz2) ;
for r=1:nzl
for c=1:nz2
Z(r,c)=z1l(r)+z2(c);
end
end

surf (x,y,2); ;xlabel('x'),ylabel('y'),zlabel('z");
title('z=x"3+y"3")

K o g5 R [W)451) 7.30.
75 17 z

ARG T YEEEM =4E BRI 4, R LR. R, frid.
AbR T PR AR T BER S AT (R, RTINS0 T — o0 s ORI — e e B 222 )
PARAT SR B I FEAS A 7

Lo gz T 5 ek S & E -

(1) r=3(1-cos@) (HALHR) ; (2) y(t)=1.25¢ **" +cos(3t)

2. LRI y(t)=1-2¢ ‘sint (O<t<8Q)[IEIE, HAE x %l LAxE “Time”, y % LAriE
“Amplitude”, K FIF5 8 A4 “Decaying Oscillating Exponential”.

3. AER— KR8 T AP 4 I (x E[0,2514):

(H y1(t)=2.6670'5XCOS(0.6X)+0.8; (2) ya(t)=1.6cos(3x)+sin(X)

SRR BRI 5 R yi () A ya(D), R EIE IR .

4. fEANEIEE DML, 200 e R

(1) y=sin2xcos3x; (2) y=0.4 x

LRSS x Al y bR, B TR

° 212



7% MATLAB #HiIzTmM1L +213 -

5. 1m0 A e R z2(xy)FTETE :
| 1
AP+ (1241 =12+ (y—1) +1

Z(X,y) = (B3<x<3,-3<y<3)

6. :Eﬂﬂﬁﬂﬂ%ﬁ$%2€%%2=c1/d—%—g7, fE—ANEEE OIS T RS T

THIAN [R50
) a=5j, b=4, ¢=3, d=1
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£ 8E XRERNAEERIMNE SIMULINK

1R R: SIMULINK £ MATLAB #) € 24042 —, CRET —ah & 252,
5 B Fa bz AW IR, AFEALT SIMULINK 495 AMEA . Aisk 0934k & ik 35 |
FRGMAZI AR F AR, ETRAGREENEARLIE, J|F i TRARG A,
RJEBAAF A, kit R EHRE E SIMULINK X —fF A T 2,

HEEKR: BT HENHEAARATERE. A,

8.1 SIMULINK &4y

SIMULINK & MATLAB ) THAfZ —, M8 A& RGEB. JF 551 i1#
TERET . el U SHERI RS 155 B A8 S REEIT REM AR, JiE. 2% L
YEo B LIACERI RV TS LrE. JELME RS S L RG RS TS 2T
F e RS

FIH SIMULINK 347 RGEMER I, S KMIL St b S, FEWT LA
MATLAB $&4H [ 3= & 107 2 98

8.1.1 SIMULINK %5

1. HER XEAE

SIMULINK 2t 7 —Fi BT @5 7 20, Bl BB AR 1) 2 H SIMULINK A =
DR SRR, 35 B P A A b g 37 JES B A 2R e (1SS 2R (Y P A 4 e ) HE 4]
FoR)e HP AT ETE IR ORI AN . it AL ThRE, TR R L iR
AT DA T 75 R G (AT o /S A 1 e P I ) BROPR A T B o R ) Bt ) BRI AT S

FIH SIMULINK EEACTIIAEE K BI04 i Dhaedbidh, I nr DLAN g2 IR R 40
R NERRSE A TR, F P AT EUR FH B30 NN R 2 gk GBI HT i o8
FEYE, Pl LN s MR, SREXH R 7RG, R A T RN E, DLk
Pt I SRR AN, A5 B BEARAS IR (1) 45 W R0 &8 TR TR R R

2. REXMF AR

A BUR] ] SIMULINK H 352 8085 3% J&: MATLAB 2 VN fir 2 Sk B HE 4747
FLo SRy SO0 T A B TARREN A8, 1w 247 5 200 Kt B 5 SR A

SIMULINK WERZ i E )T TH, WiiEEk, RELtith, 3P s,
FLI 2 AT L LLEE R s B R R AT /n i 2R B TP, o mT UK 4 HE &5 SR DUAR s
AARAFEER, FHHIAZ] MATLAB . ik FOWEE R 4000 H 85 RIVEE— DI a3#



F8FE REAWHEIEAIS SIMULINK * 215

3. & A3 & (Blocksets)

SIMULINK 244t 7% % FAEE A, 11 DSP Blocksets A1 Communication Blocksets 25,
T I 64 F B HLZE, SIMULINK 7] BLJ5 i M HE4T DSP M2l A5 22 48 25304745 045 Hr R it 78
it

4. 5 MATLAB &4 4& %,

T MATLAB FI SIMULINK &£ RAE— AL 1, BRI 2l LEE X AP RS o 3 &
R AT A B o0 B RS B
8.1.2 SIMULINK B9 T{EIfiE

SIMULINK ) T AEFA 3 2 1 2230 %5 2% (SIMULINK Library Browser) 5 158 % 1120 %1,
FE o) A o P A T 3EAT SIMULINK 2885 05 FL I bR R B e 5 5k T 1A, By o
12 P B 7R ) = 3 BT o

1. MATLAB #3% % /& 3) SIMULINK &) 7 %

(1) £ MATLAB [1Jfir 4% H i simulink 74>

(2) i MATLAB T.H 4% I SIMULINK K45 8 .

SIMULINK J& 2 DL 1 55 BB 2 SIMULINK ZE s, & 8.1 7.

e AEa|

0@ x|
tollonly ﬁse(i Bloci{s: simul ink/Commonly
VUszed Blocks
= B Simdlink i commorlz 5:";"&“15’ £
# Conmenly Used Blocks Essd Rlacks Elocks
g Continuous
y Discontinuities Contin. ..
y Discrete & An
y Logic and Bit Operations Discon. ..
2?3 Lookup Tables E
g Math Operations x E‘K' Hserate
y Model Verification i)
P Model-Wide Utilities an =| Logic and
==| Bit
m Fortz & Subsystems ® Iz Operat. ..
y Signal Attributes Loiki
y Signal Routing o i) Tables
# Sinks 7
=] HMath
y Sowrees = % | Operat ..
2?3 User-Defined Functiens &
[+ 2 Additional Wath & Diserate @ Model
@ Yerifi...
* EJ herozpace Blockset [+
+ E COMA Reference Blockset Misc Model-H1de
+ ﬁ Communications Blockset il Ualities
—_—
B Control System Toolbex ¥ HLEF| portsa
% | 2| el susys.. v
Ready

8.1 SIMULINK FEil b 22
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& 28650 /2 SIMULINK A RER 0K, 55— N2 SIMULINK &, A
SIMULINK A FEAEHLA, SIMULINK J R [ RS A A VB, IR 55 1A ) b 43
B, A AR/ 2. 4i: Control System Toolbox FRE A (1H] 1] #5 #ill RSB 5 934T)
Communications Blockset([fl [F il {5 ZFL & 1T 5 0 H1) 5%

T A 20 0 B T e B AT B PR P R 5 1) 1 R B o 18] 8.1 A i TR 2
SIMULINK 72y A Ee b (72, U Continuous(iE £ A HL ). Discrete(2 Uik B J4) |
Sinks({5 1 BLEZE) . Sources(fF YEAHRZE) 4 . P44 T SIMULINK 45 BLHT 75 SR AR .

2. 379F SIMULINK A& % 7 497 %
(1) £ MATLAB 3 ¥l J22 3] Y3 2% 2 B 16 £ File[News;
) PN A ERE D .

RO T T F—A~ 44 4 untited (75 BT E 1, 4l 8.2 T 7R

Ready 1100% lodedS

82 THIEAIEN

BEABRAIERE AL : SRR, TEF, s DRRESR.

(1) EHA%: 5 Windows AL, Hr Simulation —I£Efj B S AR 2L,

(2) TRF: BeSCBIbRUER) Windows #:4F &M T-5 SIMULINK 4jj ELAH G #R A .

(3) KA LAKEI 8.2 Afl, “Ready” R/NEBICIEHG:  “100%” Ko HERIAL K
ORI “oded5” Tk FICRI S,

8.1.3 SIMULINK AEEALE

B R G R R BT B 2 1 R Gepi R L4707 B SIMULINK j BLI PR B d A
(P8

1. QFZ %2R

B RG] SIMULINK $H 7818 RGBS — AT, BT RGN
. ABLE A SIMULINK AR 38 AR e, il i 2 PR HREAE A5 5 R B et B 58
ARG AN . A T IR AL RUR, 7R 17 BT 2006 25N S EE AT
fic

2. ARARR R Gty A

FESER T ARG Q5 K A BN BEE AT LS AUS, stal DA T 58 = A BR——A A
BT R G B o BT B 7 I AE A T T S R iy 38 AT PRl 047 LA R K 3 A
FERAT RGUERLE O FLA AT, RO 0 B 2 2 H o2 G R G LA F 2
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P& 453 . SIMULINK $2 4t TR 2 nf LA B2 SR A it i AE, i H/E MATLAB
A T T R AT I R B 4

A ) SIMULINK 117 2L (K 3L A B8 4 32 45 Khf SIMULINK 33X 177 2 T LR ) B A
. W SIMULINK [WI)Re e R, AvlRefnmifHel(bbin, SRR, 455804,
AT AR R N BA X BATEN ), A S AR LEELE X SIMULINK A —/MEA R,

8.2 #RAEMEIE

H SIMULINK #AT8ha& RGNV H A — DT G RAEMBAL, KRG HAE
BRI, AR B ) B B AR AL SR el AR R 5 2. DRI, SRR B R RS 5 2%
(IR S B R A R 5 — 2

SIMULINK Fr#EAELZE R ) Source J& A1 Sink AL 1 7 f i FH A4 N Rt HE A B,
SR IX A P (AR (1) FH 256 7 AL R 15 TR G S HE PR S e AN Rl D R B BRR Y . fEREAT
PiELZ T, FRPESEPr RS8R BER FLSE e B A G g () S 2P IR

AT A4 SIMULINK A8 G o (R AR DG S R AR AR, B AT el SR Al
F SIMULINK 1/ B[ 56— AN AT .

8.2.1 REMZINICHRIE
1. AZR A

SIMULINK & X F R RUAR Y R I s A R S AN 5 S ZERE LRI H
MIRERE ;s 70 BN g4 0k mdl () ASCI 330 7E80% AR T — 4185 i e
B iR FEAT O b SIMULINK HERUBERL T P B 85448 Js IR S B R sl &Rl . R
SIMULINK 3K AEXF — AL P a8 KRG AT B, KHEE LR BRI R X R AW
SIMULINK F7#,

MBRGH L - KE, — A SIMULINK A8 — A dE 3 AN AN, RAELLK
B o N — A U5 (Source) KR, FTLICN W EL. IE5ZBE - J7 ik LA BEALAE 5 55055 U8,
RESLFRA RE VNG T . REWMHLTRHIT TR LN SIMULINK HEE]; itk — RS
15 (Sink) % 7x, AT LU RS . BB IEsAE . B2 EUH . REEZE(E 18 B vl LU
SIMULINK 3 B H3RAS, 5 ph ) M 4 52 e B R SR AR e o (RSB S 171 1l o

8K, AT —ANEARE) SIMULINK B 5, 3X 3 P IR R U/, A Lefiny
AT REANAEAE S N B 3 55

2. MM

P AE AP R GRS PATHE AL ) File S5 ) Save BY Save as fip &)Y,
SIMULINK 38 o A= B o g 2 IR SO RIS SR R A AR, ™ e 44 04 .mdlo #ef i i,
fE SIMULINK 24t @1 g (RS AR 2 pAR R SO s R IR . 7 MATLAB FR855r, ml DLAIEE
GBI ORAT O BB A

1) G FraY

BT, BI4TIF—N 444 united 23 IR ET (8.1 19 EAENT ).
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2) FTIFER

FTFF CAFAE I ST (19 7547

@O H#AE MATLAB 84 % B SO A (AN EIY B4 “mdl” ), KBRS
7t MATLAB 8 2 420 H N

@ 7£ MATLAB 5. - 1EH File|Open, 7E 5L H R0 Yo 7 1 bk B LA SO

@ Hk ) A B A 1 AR = .

3) BAILRAT

SIMULINK R 4" Ji£ 44 24 .mdl (1) ASCI 85 SCARAEREAL o DRIk, B (1) OR A7 56 A 151G
— RS ARAFERAE

EE: BAE I L LA FEF L, RS ITRBIE B ANFE, HFATEL, HULHL
T HeH5 MATLAB 4°4-F) 4 .

4) BERLHTED

SIMULINK #8147 B3 A LR k. FLBRDAE TR B (1) 2 )2k Pk 9T EPAR L RE
Ay LS 7 Ay U SR A 0007 30 R T 0 SR 5 SO0 R Ge B 4T B AR — T ] B
.

LERI G 1o e b & /eS8 b L P File|Print, 1 JF—/MTEIRGHE, 2001 4
Al DM A IR AT EDBE R N () R

(O Current system: FJEI24H R4t

@ Current system and above: FTE1 Y[ RA N FERSK.

® Current system and below: ] EIYHI RGN N2 RS

@ All system: FTERBIRLR KPR 45,

® Include print log: HEF EIid %,

© Frame: fEBEANT7 P AT BN AT AR R ], 7 AH A0 18 G ZEATE 1A 0 A\ R AL
PUHE 1) #6472

@ Look under mask dialog: T E1321 RGN %

Expand unique library links: FERLHUE RGNS, FTEIEBIE N2, FTEDR I S 61—
AR
8.2.2 1RIIRIE

SIMULINK A5 ERAE (8] 2 (B A B (B AMSEARER T S R A DIRE L IC),
ez IR FE 23450z . NI H 2 41 SIMULINK A5 RUHE B [F LA T, S T H)ik Rgp
B, RO SLATA N A, IR E R e . EH RN MRS, N
BT

1. A ik T

£ SIMULINK [{5E B 22 w3 £ B s (VIR BRI ik 7 «
(1) J&Hh pris ZEAARE, AR5 HLE 2 T E AR O BB & 1, RSO bs, XX I I
g LR HRORE HH OLAE R A7 e
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(2) BEHP BT RS, SRJE Ay, AEFR A EREESE L AT “ Add to file-name” iy (FL
i file —name SERLR Y SCAFA), IXFE, ZEH AU ELLE file —name % HH

2. A6 %)

(1) ARV PR A 7 v

O a1 RaEp s, RS A SR LA 2 5y — BT 11, R 5

@ fFE—f ki, PR By, ARJE R H bR T R A

(2) AHTRIERY B 1 AR SR AR 7 1A

@© FZAERARASE, s RARE HARCLE, RIAREI R

@ FZAE Curl B, PHEALEMbRZcBE, 50 BARE] H AR, AR REBUR AR .

FEANTR] B VM) — i 11, PR RT REE ST S0 G P, 4% Curl+C BEHEAT R 715
R il A BRI AL, 1% Cul+V B TR G .

B A B TRAR A RALR B EARR] R AR —/AMRA T, X AR 2 F S A b
ML T RATR 4 B AR BRET AR AR IEAD —A5
SIMULINK & %49 5 FI A2 5> ¥ (4= Word F R 242 5).

3. Bk
RS, KRR R H RO R, REBURAR IR
FE: 5xARENIE 5L, & SIMULINK Az E#H%44); 85— Legik(tise
MZE 5 K), BRLT RSO BRIER, REH B2 I B AR T,
4. AL E MR
TR LSRR, SR DL N AT — P AR -
(1) EFE Edit| Cut(HH R 285 RR), 8% Bdit|Clear(f1JE M%) s
(2) fEfEE AT, FEPH SR e AT Cut B Clear iy 4;
(3) L EMIBRAIFEER, % Delete .

5. AR Ko

SHICTLE S 8o i NANTIIDINE € DRICT P YIS Lty RIS OIS S PR k20 82Xy AN )
HAASAEW T

PR, BEERPUA L TN B i AN BN SO AT bR 2o B, B
i, L TR ERME DA 75 TR B AR DRI s R TR » USSR ) P ot 4 HEE R R ME (X /N (B 7

AR AR R R, RRIARIIN, TR AR SRS S
6. Hka e 4t

SIMULINK  ERIA 5 177 1) 42 20 2 A (B 20 s 2 i N g, A7 v 2 o), AINEA T
LRI, BN AT e A E . F P RIS e B T DI kR T v LA T i
SRR
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(1) I%E$E3ZH Format|Rotate Block, ] LUEFE i@ b fiE#E 90°
(2) PP Format|Flip Block, 1J LUK sE MIHLER: 180°
(3) Aiihi, BRJE M IR PR o PR A N IRy A, AR T DL e O B 1) e i # 1

7. AERIG e AR

EFEK . Format/Show Drop Shadow, nJLLZGIErP BN ERISERCR, BBk +E
Format|Hide Drop Shadow W7 LLLFRIIEACR . LA E#AERIFERT DU, RS A PREESR
PSSR

8. MEKT

Format 3% ¥.91[1) Foreground|Color... n] AR BB [P HT 5415 ; Background|Color... n]
DA St s A 2R B 1 (B E ) L3 i% 4% Sereen|Color.. R EXE

9. ARG by BRAE

— AN S5, SIMULINK 43 H B {EAE R Az gl — M4, FH P nl DL ik
S BT 25

(1) BEERA MBS P TR EE SRR, X LR R 4 7 10 DY FHE I — A g
HEo bRy, WITESmERHE T 58 OB A B 0. B )a, RiligniRHE LA X8k, &
BISLL R

(2) BEHRAFARMBCE : B, S Format[Font, ] 54K ¥ B X UG HE(Set
Font), RIS 5 LU B AT (1) 74K

(3) MEHLA AL B AR B A (A AT (PR, A () e A A P A
R A HREAL TR BN PRI CBRIAAE ) Sk e R P, Bibeds Hge
P TR 2o A7 P CBRONTE 2 M) o DRI, ABEER 4G L6 AR A7 5 3 B AT () A7 . 1) LA
F bR IS4G BIADN (A7, o] LJeik b i, %E$EH 1125 Format/Flip Name 5K
AR RIS 5 o

10. A3k o) A g Ant EiX B

SIMULINK H L A1 AT — AN B S HOEHE, TP n] DA SO0 G A 3
ZH, LR LR 7 AT T B S HO 1R HE :

(1) 7ERRE R BEEL, AR5 IEFRIE 120 % Edit BLOCK parameters..., X 5[]
“BLOCK” 4812 AH ML R (R A5 42

(2) TERRNE kb, fiili, 14 BLOCK parameters....

(3) MR, FTH B SHONIEHE .

XTI, ZHOMERESA AR, F P ] DU SRR AT B

RFN BT — AN P ZAH [F] 4R v BRI HE, (FERE R A5 5, %4 Model properties
R R] 19 BRI MR B IS AE) . e DO B0, PRotgt, ARiddE N i TR

11. Bkegs N/ b1z 5

AP E A S A R S MR RS T NI, BRARE T, K2
O bR AT, RS HUE  S RN BoE, ] MER S Oy RS T . I TS
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SWE, FERAERE B SR .
8.2.3 (ES&iIRE

MEER Y B, T B e A 15 W — 2 P U SRR R A BE 4L e 34 1) R G AL (Wi bk 2
W) R NS 548 5 SRR E IR, 205, P, MIBREE. NIHE —wH
AT H .

1. 241z T4

LR R AR Jrikam il = 4

(1) K BUbRAR B LR i R A A H i), O SROAR R B AR B 7T, 4% AT Bl
AN FERE AR 2L T (g AR A i R TR B )

(2) BB, SRE1ER Col BRI, s H AR

FE: FTANITARTR TR T @, R\ MBS TER —KFA L, EX5T—
I, FARRIAEIF —KFR, BTRAHEARAAX.

2. 55 KA B Fa MR

() B 525

EHE 54, RANAE— T8,

O BFrIRME, SRR, HE3)RbRR AR, BB bR,
@ PR L L R AL AR

(2) 155 MmER

EHE 54, M N — TR

@ % Delete %;

@ LA LS H A EditDelete;

® A, PUT clear B cut iy 2,

3. fZ T R AT

(D) 55032 SEBRpiRih, FEASBIE(E 5 200 B R AN R B d T e, BEi,
T S I S 8.3 TR

A [ awl [
Sine Wave Seope Sine Wave Scope2
,D_,:l |:|

Gain Scopel Gaint Scoped

8.3 ESL&HINX

R BUR 55— S0y 32
@ A Crl B, FEAR 5 E I SO F2AE BRUbR 228, H3h Blbe 21) H AR 4 A\ o
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BT Ctrl F8EFTEUAR o
@ EA5 T 8o AT ATE BUbR A2 B 7 8l BlbR 22 H bR (A A i, AR S BT AR o

() &5 SERBRAIE T, TR G S A, FOY “Irith”, Wik 8.4 Pr.

I, ] ™, ] I, [
Ly
v ¥ ¥
Sine Mave Seope Sine Mave Seoped Sine Mawd2 Scope?

El 8.4 (FSLRIHTH

R MIBA R 52— S BT i«
@O EET ATl P EZ TR S, ROChRTE R 2 5, 44T Shift B,

PHZATE WUbR 2o, 3t0ah bR MR 3, REBORAR .

@ FMITAYTih: [ EER SR, (HANEE Shift .
® i sh: Erhdrsk, KOLhIRmAB K s, Yo 7 —A Nk, et

Sbs e BT Eh 2 H b s RS, Wil 8.5 .

I, [ ", [
U}%' Y\
Sine 'I.I'Ll'axrell‘lr Scope Sine Wave Scope2

B85 =B

e ALIE- PN 273
AR RE R, AT CH E T LA A, R AN

A 1, 2B ] DL 2 A fm s 2
HAREAE: rh ERA KRR, s R B 5 & LR 2RO R, BB AR, W

K 8.6 iz
) L . [
] > ¥, '3>_’

Sine Waved Scopeld Sine Wawel Faini Scopel

E 8.6 (FSLkEHENELR

5. E 5Kk E

H T R T e, AT RO AR R B SR, IR S S gk LR n—Le il .

() (55 4ER: T BRI R MG T2k, 7EPH 1) SOAR G BAE TP i N5 5 21
VERENAEIRT, Wi 8.7 Fion.

(2) 155 LB hnis m
© MR IR I EE5: 1 Format|Wide nonscalar lines R[] DA & o A% 32 v] 505

© 222
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SHE T LRt iR 8.8 Frum. IXFEATLLE AL IX 5] %Ak 2 5] 4% 33 1) i 2 A2
IR

34| double (31

Constant

T Mattx | gouple 1
Multiply v

‘ Product
- = dofib
IE b y=sait S Display

Sine Wave?  Gain Scoped Constantd

E 8.7 fFS&it® 8.8 {554 LHfniLAA

@ WoREHE R L AE T Y4 EPESE R Format|Port data types /¢ Format|Signal
dimensions, RIAIEAE 52 L WoR it 0 2o 80 S N A5 O 4E 88, an e 8.8
7R

@ fFTE&F MR SIMULINK T SR GBI SLVF 2 AR . O TR0 2R
ANIFRAESTR (R A 54k, 14832 % Format|Sample Time Color, SIMULINK ¥ ] A [
PO S 7S RS R I BEIRE 5 2. BRALL (ORI R Bom RIS, BOFRIRELE S
AR S 2

8.2.4 FTREVAYERE

XFF AU SIMULINK B84 FUTH, 6F R G0 (AR B 2 AN T e/ o il PSS 3 B T
DI B 7 508, FLAE P [7) MATLAB F27 9 84T, & 8.9 ik,

Ourput a sine wave 47 B o B

T | ottt or dovide

St Mutiply or devide inputs
X

r Product Scope
AN

V

Sin3t

8.9 HAIMHER

(1) BUERBARE: 70K AR R X R, X, 78 IR w4 i A\ T 75
PISCASE, HigmiRAE CLAM XL, 58 Bad R .

() ERALESS): T LLEHH AR HESh S

Q) RN AR, SORE G IRAS B o) 8 e B .

(4) MIBRVERE: 4% Shift 8, [RIBIE TR, SRJ51% Delete $ 5 Backspace BERI AT .

(5) VER XA BRSSO B, ] DL SRR R, WK/ AR
WG WA PUE AT % 1 “Format” SEER 1 (1) 25530

8.2.5 EHF#aY Source 5iE

Source JEFFELE T I T AR (R REAS (1 B A B, B G rp o R 1) e VA%
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YRR B R AN R D . 3K 8-1 FIIHE T Source JZ H R T AT L HR K AN SEHR ) 7 5. D

8o X HAp LR BRI D RE S B B PR

% 8-1 Sources EEY

&

Band-Limited White Noise

R AR

Chirp Signal

PE R AN B I TR 2P KR 5% (e 5

Clock R I AL 2 R 4 EC TR
Constant ERERE S

Digital Clock 548 78 RAE 1] B A B 7 EL I [R]
From Workspace ik B MATLAB B LAE=SH)
From File i N B R B AN S
Ground FHZE S A\ it EURIERE I AR
Inl I\ iy

Pulse Generator Ik A A

Ramp RHEAE

Random number A AT BELE 5
Repeating sequence EESNERRES

Signal Generator 5 RAEAE

Signal buider B S B E S

Sine Wave AR IE TR

Step I RS

Uniform Random Number

LRI AT BN 5

1. Chirp Signal(#2 #1115 5 ##3k)

AR AT DL AR — A B I TR 2 PR3 R IE S2 A5 5, T DA TR 2 R 4 00 73
BT o REHR IR R W] DU bR Bt m DL )

FIT RSO EHE, 18T 4 DM SHTICE .

(1) Initial frequency: {55 FIHIAEMIE . HAE W LUESR M0 &, ERAER 0.1Hz.

(2) Target time: HARI[A], EIARALAALE I 2008 BB E R “ HARZ” o AR LA
bR, BUAMEY 100,

(3) Frequency at target time: H bR ., HAE R AbrgEoim &, BRIAMEN 1Hz,

(4) Interpret vector parameters as 1-D: WIRLEREHUIRZS, WIS E0 (14T BLYE W T
B ) AT R

2. Clock(17 A- B 4P A 3R)

AR R RS (5 B 2 A BN TR) o S REERAT T (RN, BRI TRDRE SR AE &
B3, LA BAT IR, 5 B AT 2 08 o 24 7E B AR G0 b oy B0 LN RN, 2240 Digital
Clock o ARG — L8 FL A i 2015 BN TR) RS DR R AT T
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Clock B KR KR RGISATIN ], MBI 2 NS4

(1) Display time: ItZE S REHE K45 58 /& 1 o B ]

(2) Decimation: MZH0UEH ke AL BRI D, BRIMER 10.
3. Constant(# 2XAEH)

Constant P24 HEIHAE Y. B9 DUgbrE, Wa]CUE M EshpE, Hik
U TR 2 $0R Interpret vector parameters as 1-D S (115 &' .
P4 8.10 J& Constant RS Hk ' 11,

E] Source Block Parameters: Constant x|

Constant

Output the constant specified by the 'Constant walue’
parameter. If "Constant walue’ iz a wector and
‘Interpret vector parameters az 1-D° is on, treat the
constant wralue as a 1-0 array. Otherwise, output a
matriz with the zame dimenzionz az the conztant walue.

Naln I Signal data types
Constant ralue:
1

p Interpret wector parameters as 1-0

Sample time:

Iinf

oK Cancel | Help

8.10 Constant HRSHIRERE M
SR
(1) Constant value: HEHIME, ALY . BRAMEN 1.
(2) Interpret vector parameters as 1-D: fEIEHURASI, GRS HUE a5, W4
B i E, WA HRE
(3) Sample time: SKAERS[E], ERIAE H-1(inf).
(4) Output data type mode: JEI A7 I T H7 25 B rp 1 5 38 T 26 5 HH £ R 28 7
4. Sine Wave(JE 7% K AZ M)

R DR 7= A AN IEL AR 5o BT L AR SRIE R 2k JE T I (R B LA
FRAE S0, 5 7E Sine type FIRHEH ZEFE Time based, A %) i 2k 72 3E T I a4 X ) 1
R g, B 8.11 2 IE R BRI S BB % H

7t Time based(F& T~ I (A FAEH F 1 7 2 2ot S Hh (0 1E 5% 1h 45«

y=Amplitudexsin(Frequencyxtime+phase)+bias

5 MBS

(1) Amplitude: 1F3%f5 T MRME, BRIMER 1.
(2) Bias: fhifsi, ERIAMEN 0.

(3) Frequency: MR (ERALIE rad/s), ERIMEN 1.
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(4) Phase: WIAHAZ(FAALE rad), BRINEHR 0.

(5) Sample time: KAEMIBEG, BRIMEH 0, TRz TAETRESRIA, KT 0 WK
AP CAEAE B R

Sample based(%E T RFF)EA T 5 NS4,

(1) Amplitude: 1E5215 5 IMRAE, BRIAEY 1.

(2) Bias: W, ERUEN 0,

(3) Samples per period: HEANFIRRAE £, BRAEY 100

(4) Number of offset samples: KA st 5L, BIMEN 0.

(5) Sample time: ARG, ERINEN 00 fEZME, D203 E N KT 0 HI5L.

E! source Block Parameters: Sine |
— Sine Wave "

Output a sine wave:
0(t] = Amp*Sin(Freqkt+Phaze] + EBias

fine trpe determines the computational tec
trpes are related through:

Samples per period = 2kpi / (Frequency * §
Humber of offset samples = Fhaze * Samples

VUse the sample—based =ine trpe if numerieca
times [e.e. overflow in absolute timel oece

Time (4):[Vse simulation time

Anplitude
f1
Eias:
o
-
4| 3
ox I Cancel | Halp |

8.11 Sine wave EHRMSHIKET O
5. Repeating Sequence (& 1/ 71)

B R] L AR AT S48 R b A5 5, 30 2 DT RCE S

(1) Time values: #thisfE]m) &, BRUER [0,2] , s R EE R R 45 € B S 5
(1) JE 3

(2) Output values: %t {8 [n] &, A —AMEDS N [R]—IS TA) 51 o (R s TR, BRIAE A [0,2 ],

XN SR N5, HLll Time values 2401 [1,2] , Output values
e (1,51, fhiBogmiE 8.12 s,

ZBTEH I T=2( kT Time values ZECTHIERAAE 2); =1 1, Fih 1; =250
HEHR 5.

6. Signal Generator(1z 5 & 4 2 AE5)

A D= AR TE 5 5. IE5Z3E . 7 B ABENUE S 3E . - T4
TEAN LR T 2R 48 1 Wi )3

AL 4 DTS4

(1) Wave form: {558, WLABCE N IEIRE Tr. Pniki TR BBabLgE 4 Fhipde, ER
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M IETRBE
(2) Amplitude: {5 59RM0E, BROAEN 1, A SUEWLI IR HREE 180°).
(3) Frequency: 15 58i#, BLIMEN 1.
(4) Units: B A7, AT LI E AR 251 (Hz) AN /P (rad/s),  ERINMEA Hzo

) scope 0|

EETEEEN R

E8.12 HtiEHFS

7. Step(Mr#k4z 5 A3k)

AT 7 SRR I 20 T PR AR R) P A — N ERAR AL, B T LA b B4 5 ST LUy
HEGES, BTSN wE.
[518.11 XJe(t—2)Fs).
. BRI 8.13 fion, B 8.14 Fiur, e(t—2) IR ARIE(E S .

a1

L
=

Time offzet; 0

Step Integratar Feope

E 8.13 1] 8.1 RGtERE E8.14 8.1k ETR

SRV

(1) Step time: BkAZHS[H], RIA Initial value {72 % Final value {E [0 %1 o 445114 2,
XY et — 2) I A SEIR BN s,

(2) Initial value: BREHTIESE, AFIHH 0.

(3) Final value: BREEIHIME SH, ABIEHN 1.

(4) Sample time: SKFEISTE], BRIMEA 0.
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(5) Interpret vector parameters as 1-D: ZEFURANS, WERBELSEE L 0 &, WA
—YEm AN S RS HUR AT A R 4R R R

8. Ramp(#H3# 13 5 4E5k)

UEARHR SR = A — AN TF R THa e B R, DA S AR RS 5 o SEH AT
(1) Slope: #HEAF SR, BRIMEN 1.

(2) Start time: JFURETZ], BRIAMER 0.

(3) Initial output: A BIIHI LG HAE, ERAEA 0.

9. Pulse Generator(Fk ¥ & 4 2545 5)

AR DA — 5 (RIS ) () B = A i ) B EE R IR K& 5 . EESH W .
(1) Amplitude: BkiEEE, ERNEA 1;

(2) Period: kvt I, BRIMERN 2, HAN s

(3) Pulse width: (525 b, BIAE 5 b v BT IO [RIFE— N T (R LA, BRIAEA 50%;
(4) Phase delay: FHAZZEIR, BRINEY 0.

10. Digital Clock(#& 5 B 4P 423k )

A HA A A 7 (R RAE TR ™ AR FUI I), ORI A, oS PR FFRT— KB AR
EHTBH RS U240 Sample timeCRAEAIFG), BRIMEN 1s.

11. From workspace (33 T4 8] 4£3k)

BEATH A MATLAB A% 0] F AR e O, RS AR b R A 44

FEREZHB

(1) Data: EHUEHEHIZ RS,

(2) Sample time: KAE[AIFE, ERIMER 0.

(3) Interpolate data: JKEFE A% FH I -

(4) Form output after final data value by: i & AT A B HUE 55 I 2208 s, B
F i A

12. From File(i B X AFALH )

VAR M S SO B O, A BRRE Sl s B R 1) SR 44

A A KT AT AORER o FCrp 2 AT A 202 R G 00 A I 8] e A AT A X6f B
I T) R, By

tl t2 final
U, Uy o Uy
unl un2 unﬁnal

o LB R o R T RE M AT R AR I IS TR s ok o S S o (E AR g AN
IR, XA A FERE D m AT, W MT RO m-1 i

AL 2 NI CE S

(1) File name: H A 3CFE44, BRI untitled.mat.
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F8FE REAWHEIEAIS SIMULINK *229

(2) Sample time: KAFHIFE, ERIMER 0,
13. Ground(4& ¥4 3k )

AL TR LA ) A B N D ek . W BB AR e AR B N T,
7 LI 2 tH IV S A5 L, A BB vy DU A ™ A XM S o Bt B 4t 2 0,
5B N Bz B A AH )

14. Inl(¥r N4 0 A3k

LA REMANIL L, "N RG S IMBIER K

FHESHB

(1) Port number: HiA4Z 15, BRIAEN 1,

(2) Port dimensions: HAME T HILER, BRME A1, RoRahaSBeEgEH: T ABCE L
n 4k ) ak mxn 4EHTRE.

(3) Sample time: KAFEIFE, ERINME A1,

15. Band-Limited White Noise(# & & %% 5 4%k)

I REE ] K 7 AR 0 T SR BUR A R M IER AR MBENLE 5 . MBS Random
Number(FHLEOBE 1) FZXGNTE T, MR LL—ANRERR R FEE R R 5 5, IR
A 28 g [R5 PRI AH G I TR) A Ko

IR 3 AT E S

(1) Noise power: [FIW: 75 (K] D215 (PSD) I SE{E, BRIAH 0.1;

(2) Sample time: Mg FAHICI TR, ERIACH 0.1;

(3) Seed: FHHLEBENLFN T, BRIE Y 23341,

16. Random Number( AL AE S )

W T A IES AT BERLE . #5257 A5 A BENL 4L, H Uniform
Random Number 54,

MR 4 AT E S

(1) Mean: FEHLECECH AR, BIAMER 0;

(2) Variance: BEWLEMTT 2, BRUEN 1:

(3) Initial seed: A4GFFH, BRINEA 1

(4) Sample time: SRAEIAIRE, BRIAMEN 0, RIELERAT.

FE: AN TR, AAEGATHRNGILEETARGES. 2FEE T
125, ¥ vA4# 8 Band-Limited White Noise #£3-,
17. Uniform Random Number(AALELAL S )

BEREER 7= A2 3 A A3 A AE TR 8 I ) X TR N TR 48 e i an M i BE M LA . “ BEMLFF 17
R EFF RN ST E . AN HEHEISEAT =&, FEEESH
Initial seed 4 —> ] & o

PP 4 T 3cE S 4
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(1) Minimum: 5 [8] (8] B R Be /ME, BRIAME A1,
(2) Maximum: [N [A][A] R ) e KA, BRIAEA 1.
(3) Initial seed: AIGHENLEN 7%, ERIAMEN 0.
(4) Sample time: KAEHIFE, ERIMER 0,

8.2.6 EFH Sink 578

Sink FEHRAE T TR B FEAS A g DR,
B (R B RN 25 BEIR 43 BT 2 e AN TT /b1 o 2 8-2 FIHR T Sink A v fR) i A7 AL He 2 5 2. 1)

RH

NN

ORI S PEAN i, A

REM 4

% 8-2 Sink Ef#if

R

Display

EAGIERTYN

Floating Scope

B ey S I N Ul D Ik e

Outl R FR G SN O AN o
Scope A, Wi ENAERINE S

Stop simulation

E LU E [ o NN el I VRS

Terminator

Sl A RIS

To File

8l S AR

To Workspace

RS N AR ] (A

XY Graph

1 MATLAB % 10 EoR {5 51 X-Y &

NHXT Source JE R H T A LAMBEEA— TR PR BEH .

1. Display A2

PR HUE R s A

TIEE, BERT LS AN St ] LU S 1) B 5 s 5

WRA: (1) 27486945 X T Al i B M3t 4% 4E T 1445 Format it 5 R 42 4);

(2) W REFTETH

=, ARG KN, BRI

EEAE TR AR, EARROE T AL EA—EEM
R 22040155 K1

A2 TN R

K] 8.15 A A ALE L, Bl 8.15@)F A — N EEN =M, KRR ER
N S HEE, ME ARk, BonailiEoa, Wk 8.15(b) IR,

IF

Constant

Constant

Y¥Y
h 4

L7

——] [

Constant1

g

Constant2

(a)

* 230 ¢

Display Constant!

Constant2

Display

RV

il (b) WS

gLk

8.15 Display &k
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AJ LU L £ Display BTG HE floating display 2630 K ¥ B & IF Display FER (5 il 15
B, Display BEELHIABE LK), ik 8.16 .

:
Constant Terminator I =
A g e
Canstantd Terminatord S
?
Canstant? Terminator2

8.16 EIFRETHBHIEMH
WiAR:
(1) 2R 4% T Terminator 423k, R2ZAH T R bE546, mah THLLELEZ
B(EEAT A0 A A G4 b0 £ 40485, SIMULINK &4 & E412 &),
Q) ZHTHEHFIFETX, kP H Fa)—4, LT Shift 4249 F ik F Hpbad
AF. BATGA, FPTHILLENITER,
(3) EZKILNKA T, SIMULINK &% 45 F #4415 54944 X, SIMULINK 13 5 #F 2
B R T, mAREF RN, b TFTEFEMFSETINH LR EE, ¥R
2" THEA, "%‘#’77‘ 7% #&: %M Simulation parameters(£42%! & 2 Simulation ¥
¥ TF)¥ 49 Advanced &R T & 49 signal storage reuse iX & (¥iZ:12 XA off); H—
Aok REBIRGETRALEH R E@EFRET, KRB “Edit/Signal Properties”
44, FE4TIF 49 Signal Monitoring options i& 8 % 4 Simulink Global.
(4) 2 F—R R RS, AT, IARER TEEZEERE THEE R,
2. Scope #= Floating Scope ##3
Scope MEHRI) B R A SR as R, R UEDE T X Bonda @5 5. S sty
i BRI, SIMULINK 2445 325 N3] Scope ', {HIEFEAFTIF Scope & H o 1 ELEE K
JG4T7F Scope % 1, 43 %7 Scope WA AfE 5 K EIE .

[6518.21 SZHUXRHEAG S IR, JFLURES Wortr &5 8 .
iR BORLIK 8.17 Fizn, Scope Wongh A& 8.18 Fizs.

) Scope =S
FEEEN T

[ g s

Ramp Integrater Scope

8.17 fjil 8.2 RLGFIEEE 8.18 {82 HELRET
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Scope & I HARII T Xy BliAAhR, FH AT AR 55 ZESCR AR RN 1) SR S 4. AEoR
e AT, EFH I EREESC R, K Axes properties, BT AR AR JE PEXTURAE, A
HY-min % BN 0, Y-max &N 60, Title(ZRi a2 FK) A ERIAME Scope.

Scope fRELE Sink i i H SR, Gl i R Scope BEELE b T R4 BT A,
AT LSO By A - I e AT S A il R, U0 A5 5 o A RO

TR EMTRMNAEBIGMKIK A TE 7RIS EL AR 408 .y AAbsk),
GATH x ABFRBN . 4Tl y ARRREl. B4R, DRAERIACE . IR E . BIREORIAT . ARt
L (5 TR,

DA AR E AT VR M ]

(1) 4TE i D Re ST BN 07 S R i A

(2) ZHKE: iR TR ER/RESSEIRE |, $TFF Scope properties(ZR I # /&
PEYBEE X URAE, XX IEHEF A PN TLIH : General F1 Data history(411&] 8.19 ffizR). FIfil
X ENSHIBCEE— T 4.

) Scope’ parameters Eﬂiwgl

General | Data history| Tip: try right clicking on axes General | D ata histary | Tip: by right clicking on axes

)’ Scope’ parameters g|i|§|

Anes

Mumber of axes: | 1 [™ floating scope

[w Limit data points to lagt: |5UUU

Time range: | auto [~ Save data to workspace
Tick labels: | al 5 |
Sampling | J
Sample time j |U
oK | Cancel | Help | Apply | Ok | Cancel | Help | Apply |
(a) General S & T (b) Data history 2415 & VUIH

E8.19 FEHBSHKERT

General UL 2200

(D Number of axes: & AP RINELH (B /RBEAFIHIESL) . £ Scope Fibl A i H
ZAMER RE D RN H 2 M55 BOARER 1, BER—AARRE .

@ Time range: W B AR 5 W [ ]9E FEI(HP x il oy )

@ Tick labels: FKrxETAARbRAIFR L. FRAIFPAA 3 AL, alltbeid A 1 AA bR
4y, none(FT A [FARFRHIA A FRIL), bottom axis only(FUFRICIRFA T x 4.

@ Floating scope: #VF /NIy TR, HEH I Scope B3] Floating scope. #IF
TN A AT 5 T AH OGR4

® Sampling: UIAEFE Decimation ZEI, WIZEA DK SCASHE & 1 4N — AN EUE KA &
ANEGER s WA IE R Sample time, BV SRAFE (BB Y IR ECE , 704 I A 38 1A .

Data histroy L[ T S50t B

O Limit data points to last: PRI 5 Box 5 5% H, Scope Bibay A A HEATH#L
B, DL 7R 5 S I E n AN i(n A BCE)-

@ Save data to workspace: PRAFEIHE 2 TAE A4S . K Scope B BRI SR
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f£3] MATLAB ARSI &, DUEXHE 53T B &0 . Bl i 3 #
KA, AF I ) AR B ) 45 /)  (Structure with time). &5 R 4R(Structure) LA N B4H A% 1 (Array),
5 Sink FEH ] To workspace FRERIEALL

(3) FEARYE RN J i 4 ik

h T W ONAE S AT SRS I R 2L, T LA RE x Al y AhELIRI T x BTy
AR E S AT, RnT LUHE 5 (45 e YO 1EAT 4 T8

Fe N T HAE A PR 3L (O — 28RS0, ©—x B4R, @ —y H4Ei), FEEBOR
() 2 i) oA B s, BRI OROR . S e R OR, % TR
PR AN AL S, A8 S E3AE BUbs o B, 1EEJu i, RETBCRUbR BRI AT 745 21 Jo 38 IR B8O 1]
TETBOR AR I E X0 R AT P 2 R A P

(4) HBhHIR

Sl THA 3] gy, T UL A B R, CAUCEC R S0 B A5 5 1 sh &
Bl & n] DR o e Ay, fEsf s PR b B £ “ Autoscale” SEIHL.

(5) TRAE SV AAFRAh B &

FEAEFH Scope MM S, FHF AT LLR LA B, (A7 4T ARAR B BB, IXRE, 440
B ARG, i B vl DA AR RIS . [RIRE, nT DAy, B H S A G
SIS

(6) BIFRILAS

TR NPT AN L AR, A0 ok B rpmT LR s gk ) — AN el 2 AME T .

i BVF o as A PR 5k HBEAH Sink FEH K] Floating Scope #ik; FIF] Sink
Hi11) Scope, fE/RAE R L, Ml “RIEonuias” HE . K 8.20 & AME BT R
WA RIS

oooo
o —h>>
Signal Zain - .
c) or
M\ﬂ—r>>
Band-Limited & aind Flaating
White Hoise Scope
ﬁu F>>
Sine Wave Gain2
@ HrRBRR (b) AU B O

E820 BITFEBHIER
AR
BFTRBTURFHAFNY S M5, BT EF AAFZ B B EAERIEA .
O $AMEFHABTREAA S XEN: $EEFrhs i dun®, st
Signal Selector *f#4E, M P AT ALERY FoEZTLENE T, LT Eids
% —AMEF B #AE Shift 42, BREMETL;
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@ f—/ Simulink B2 W T AK %A BF TR, 24828 2] RA — 2L A AT R AOK
FORGELT), RBHE AT TR BE SHAERRRE);
® HAAIERE LA 5 Scope #H £ AL,

3. Outl

B Source [ (1) Inl BEHEL, v LA+ RGEERAMB AN — M4
[518.3) SCHUNRIEAZ 5 HIF, FHFLL Outl BEHCH RGEBRCE — M4 0.
fi#: BIRANIE 8.21 PTr,

A Out] BEH O RGP T — /My 82 O, AR [l s SGR BT AE 23 W] {148 (2
il ik Configuration Parameters H11) Data Import/Export ZEIKE X, 7E 8.3 TEE4IN4H)
R A5 5 (RHEE 5 AR S )i (R R 5E ) TAEAR S o i) v e ) 4% 5 N HE A
AP HECA R E tout AT yout.

BT EL, 7E MATLAB v 2 & F i A G0 i 2 2 il i i 28 -

>> plot (tout,yout);

w2 /E MATLAB EER O EoR, Song RunE 8.22 Fizk.

5]

40

1 20
L i
Outd

Ramp Integrator

D 1 L 1 1
0 2 4 G 53 10

8.21 fjl 8.3 RLGIEEIE 8.22 fjl83FRER
4. To Workspace(5 N\ TAE & 8] A5k

EASEER R 0 4 (0 H A8 5 N B MATLAB TAEIX (] RIS R .

(1) Variable name: HHL[1HH AR, ERIAE simout.

(2) Limit data points to last: PR % £l S a5 H, To Workspace #Ee 2> H 2h T4k
AR B G n A mi(n D ICEAE), BRI info

(3) Decimation: K1, BRIAME 1.

(4) Sample time: KAFAIFE, ERIMME-1,

(5) Save format: it AR A%, W LAFRE A B UL

5. XY Graph(XY B 4#3k)

AT D Re A MATLAB HIEDE & N 265 51 X-Y ihdk. BRSEHCh

(1) x-min: x Pl s/ NI, BRAE-1.

(2) x-max: X HHPERRCHUE, BRIME 1.

(3) y-min: y i s N, BRIAE-1.

(4) y-max: y HlP R RHUE, BRI 1.
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(5) Sample time: KAFMEIFE, BRIME-1,
IR AR Z A XY Graph fidk, ZE7HIE, SIMULINK 2 4% 4> XY Graph
FEPATIT — A& .

6. To file A3k

A ] DL B 45 SR DL Mat SO A% X B3 OR A7 2 s SO b  BER S E .

(1) Filename: {RAFEAGIISCAE4, ERIME untitled.mat. W KA $R € #AE, WAET
MATLAB TEZ5 i) H 3%

(2) Variable name: 7E3CAFTIRAFAFE AR S 4, BRINE ans.

(3) Decimation: ¥, ERIAH 1.

(4) Sample time: KAFEHIFE, ERIME-1,

W B Pk, BAT TR AF H A B 5 S T A DAEH 1) % AR AR B SO, T DU
TE IR 77 DM 7 ok, 0 BL45 B A e vl DUR FH 2 877 B A Scope #ibkal XY
Graph #i#; {f /] Floating Scope 5 Hl Display #itk; FIH Outl Bl fi t Hdis 5 A\ F)R
254, JFH] MATLAB 2: &l i &2 Hl 4 Ko th £edls T To Workspace BIHUS A3 TAE
X, I MATLAB ZElam44hilihs. BB, 55 gs BRI AR &
R

HARBYA X B AEN2H, WHFE AT MATLAB #8) .

8.2.7 {HEWEE

M — AN RERIBIY S, RIS T AT, DA ESETICE . T ESHW
B TR R A DT BRI Z] . SRR KRR AL B T AR R,
AT LLsE X7 BCE R b A 7 2

HAITAHREEENESHRNER, REABREE L5 ik# Simulation|
Configuration Parameters, giosifi i S EXEHE, 18] 8.23 iR,

i BB HBE I 5 AN ZE 4> : Solver, Data Import/Export ,Optimization, Diagnostics,
Real-Time Workshop. I [0 4 FH ¢ B A T AR B

1. Solver(F-i%)49% &

LS B SE O B N R], D BRI R, Wi 8.23 K.

(1) Simulation time: {Jj BN [A], B A7 EL IS R G

PRI LAAE Start time F1 Stop time SCASHE fbdi AT I 800 K 2503 07 TLIRT R AR IR Z1 A2
1B Z), BRIAH Start time: 0.0 FI Stop time: 10.0.

FE: BANEL ZRGEAFTARR, AT L BV AT 6 — A R, B A
B4 L IRET ], dedy ABFIA ) 10s, 4R K A 0.1s, Wizly AE2HAT 100 7, A
FRBA, BOPATI RS IE I, 45 B9 LRI A BE TAER 6 5 425, B
EAFReGidE, AR ESHESRE,

° 235



* 236 ¢

MATLAB #< x5 A& KL A 2K 32

=] Configuration Parameters: untitled/Configuration x|
Select: — Simulation time =
= Start time: 0.0 Stop
ata Import/Ezport
p~Optimization =
--Dia:mstics — Solver options
i-Hardware Implemern. . . "
i Trpe: Tariable—step w | Solver:
#~Model Referencing I —I
[#-Eeal-Time Rorkshop Max step size: Iauto Relative
Min step size: Iauto Abszolute
Initial =tep =iza: Iauto
Zero Crossing contml:IUse local settines LI
[~ Automatically handle data transfers between tasks -
4 | »
) 4 Cancel | Help | Avplr |

8.23 {TESHLEMIEIE

(2) Solver options: HIEIELT, MG EEVE, FERTHSE AT R RCE .
@ Type: $RENFEKIERTTA, 14 Variable-step(%& 1K) Hl Fixed-step([#l & 4

).

@ Solver: HEFEXS IR BRI 07 B %
AL KB I A T 2

discrete(no continous states), & T ICIEERELEII RS

Ode45: VYT ets-Feleik, BRUMESNE, EH T RZHOELNEH RS, HAE
M THITEstf) R Ge, REMPZPLTIE, MR yt,) N, AT 2T b 1
M y(t, ) IEER . —BOR UL, TR — A5 B ) f s 4 #5611 Odeds

Ode23: = uAk—PEIEIE, EAERZE IR SRAN S AR AR I ) A KHER I LT
RE L Odeds AR, Wl L5k,

Odell13: B Ak, EAERZERVFER RO NIl H L Oded5 R, & —
FhZ2 DS, WAV AR Z i I, LART 2 N 2 A

Odel5s: & —FhEETHb M AN EE, W —F208%E, @ TRt RS,
PG T SRR ) R PEAC IR AE R, B ANBEAE ] Odeds, s RIS A I RCR
WAEF, AT ELA Odel5s.

Ode23s: &R HIDHEEL, LIINHTRITERS, fE593R%E i R IRCR I T
Odel5s. ‘& REMFRIELE OdelSs FTANREA AR UL Stff ) 5o

Ode23t: IXFPSLEH TSR AR I B stiff (¥ ) /U - SO A T 45 i 5%
I Lo

Ode23tb: FEBCNIAVFIRAE T I RELL OdelSs J5 kA3

[ 5 25 KA (0 R 2T

* 236 ¢

discrete(no continous states): [ & PR HUR G RARF L, Rl T ALEER
BEENRG

Ode5: J& Oded5 [l KA, BRIME, &M T K HES A RS,
THIPERS

Ode4: PURets—Pabsd, HAT—E R

A&
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Ode3: [l 2K = =k fekg-PERs i .
Ode2: EIIBRRIIE
Odel: RKHzik.
Odel4X: fHfH%.

(3) ZHKHE: NPIFEAN KIS BT A

AL KA S HORE

@O Max step size: ‘BT T HIERREAT MR KIN TP, BIIERNE “ 7 I
[1]/50” , BRI b A DA 50 ANIORE A AREXRE I EOZ0 105 B T K ) R 48
AT ey R HORE f e TR, AT A R R RSO T I AN S 15s 1R
FERAERI AT, XTI 15s BB 2 /D LRAE 5 NRAE AL X Tl 100s 11, RER 2D IR
HIE 3 ANSRFFE R

@ Min step size: HIEREME AL HI 15 /N TR]2E A

3@ Intial step size: WA, — MA@ BEH “auto” ERIERIA].

@ Relative tolerance: AHXRZ, ‘CETRIEZAN TIRSIME, E— A0, BOA
R 1e-3, BRI TH A ZER 1 21 0.1%.

® Absolute tolerance: x| iR %, RN, B 2 UAEIRSE Z 1L
T, ATRAEEAZ IR 2. W SRR T auto, TBA simulink hE— AR B E WAL X
74 1e-6,

il 5 B KA N I F SR E

Tasking mode for periodic sample times | 752 #. | 1] 3 AL,

@© Auto: MRIGEAL P BIIFRAEE R LT B, A& V2] multitasking 55

singletasking.
@ Single Tasking: FATASHLI, XA A AR ] (R R Fe L, EAER T TS
RGN ARF A, AEIXF R GEAATFAEATS5 R ) L

@ Muti Tasking: ZAFFAA, EEXFBINT, 4 simulink R BB ARV R
FEE R, Cam METRPER . PTiE M IR R R 0 P N TAELEA [RLER A3 11
B [ . SN ZARS R, WARAE S5 2 MAF R IR R A R i e, T4
AT ] BE I — AR R B R AR D — MBS R B EN SR A O o T8 A A X R i 4
Multitasking ¥ B - H 7 @7 — N FE I I 24T 55 RGN A R

HRMNSE— BIENE, ZHER A4,

2. Data Import/Export(F 4% 4 A\ /4 ) e9i8 &

iRy, AT LR B4 e 3] MATLAB TAEZS R, AT DU TAEAS ) Hh 2k
NBERPIHIGIR A, X AR BURC & 11 Data Import/Export H5¢ 8%, WK 8.24 FiuR.

LI 4 DNIEIX .

(1) Load from workspace: M T AE 2% [ 2 AN -

@ Input: HIAZARMZEL, FlWltu], &R S0 B R], 5 =25 n )
I3 S B TR (R 2 A 5 n AN
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E! Configuration Parameters: untitled/Configuration |
e | —Load from workspace |
- Soluer [~ Input: I[t, u]
Blata Import/Ezport L
Optimization l_ Initial state: IxInitial
[=l-Diagnostics
- Sample Time — fave to workspace
~Data Validitr .
T :
- Trpe Conwversion |7 i Itout
~-Conmectivity [~ states: Ixout
- Compatibility .
- Hodel Referencing |7 Output: IW‘"‘1t
-Hardwre Implemen... | [™ Final states: [zFinal
-~ Model Referencing
[5-Feal-Time Workshop | Signal logeing: Ilozsout
- Comment £ [~ Inspect signal logs when simulation is pausec
- Srmbol s
~Custom Code 7
Save options
- Debug
- Interface [¥ Limit data points to last: IIUUU B
| | »
(1) 4 I Canecel | Help | Arplz |

8.24 Data Import/Export 3% & 3 EHE

@ Initial state: \ MATLAB TAE“F [AI3R13 PR S WA K A2 7 44 480K N MATLAB
TAEZS B SRS B T N HOIRAS R B IR, A RIA S A CWE . &P
IV 1% MATLAB TAEZ [ CAAFAE AR &, AR R RT N R & AN RE& T ke
B Aﬁo

(2) Save to workspace: TRAFEERE| TAEA, JIANFESH AT,

@ Time: WA ES, fAitkH 2] MATLAB TAEZ AR A{E, ERIA4 N tout;

@ States: IREZES, itk 2] MATLAB TAES A FPIRASME, BRIA4 N xout;

@ Output: fitHA =4, WA PG Out B, ALk 5142

@ Final state: I ZRAS(EHTHH AL =4, (% T 2] MATLAB A0 [A] 1) 5 2R -

(3) Save options(Z% & A7 JHIEIN) .

(O Limit data point to last: A48 & I EFEK S .

@ Decimation: R/ AIKE, BRONEN 1, Wt & — M5 B E) 5 = A fE ER IR
1Fs A0 2, WEERERE— M7 E N ZUA DR A —MA .

@ Format: W& IRAFEHE A 2o

(4) Output options(fir LI  FEVFH - W0 B0 AL B 20H

@ Refine output: ALK, LI B &5 R MRS s 2 15k N, %5
HOEAE AT FLD 2 [RVETA M RN B lhn, R R Eh 2, A R AEAH R A
D7 P (ARSI 2N BN AT — B SR F B R AL R 18 D7 VA W DA i 2 S . T iX
WO A M o S A e, AR R K. LT RS B 2 TP K Al
e AT I, hn] DU I B R ARk PR 7R SR AR U B L UR 207k IE A [R] Odeds J7i2:
S5 .

@ Produce additional output: %JEI W] LAk B AR i 75 L0 0 (804 M HA ) 1A
AT DA AH R PR IS PR) 358 b iy A 2L AR (1) IR ] ) B, 3K S0 471388 00 ) i L i 20 0 A R S B o
AR e TS B PR A i 7 P Ko T

@ Produce specified output only: H%itH45E I ZI B4R, & ot P KokiE N
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8 B 2 o 7 [ e B2 PR AR 2 AN AN E I T R, i Bk I
@ Refine factor: 41LIKIT,

3. Diagnostics/Optimization/ Real-Time Workshop R 9% &

@ Diagnostics: 22U E FH AR LI RE 25 LA Bl B 1R B 2 . I AT B
PRI R AT 18 4 1R T A8 SR 15 75 2 0 AH Y. PR B 1 B o

2 Optimazation: %I FEZiEH % E 2 {5 B PEREIANFEDL: vl £ Block
reduction optimization ZEH 7~ HI A BB HACE B, AT I PRAS Y () 41T

@ Real-time: 1% (1)1 B RTIE 00 e S IS) T A () ARSERS o AR e ARRS 1R 7 X — ek
BN E, XEPAEULE .

WETESHUGE, M JUBaiE T « HA BRI ER R, —MOE e Bia s o
P X EE A s B, FE7E MATLAB fin 2 & H R 24777 U8 8h 5 o

8.2.8 RBIpE

(1) P Simulation|Start.

(2) b TEE ER » EbE.

(3) frdm A N A H B %L sim('model) 24T 17 H .

P EC ) d5e 28 H 1) 72 ST AR AT B0 R o B85 0L, Mo A R o0 Wt RGN L
BEIRAT . 5 BLEE SRR T A AT LU SIMULINK #2645 (4 b5 1, 11 . MATLAB
et 7l T Or A R R B4 %, IRTRIE, ABAHEEA.

8.3 SIMULINK {HE L4

NS4 3 AR SIMULINK BEAT 05 B0 7 B8] o Ay B0 B AR D SR A, 32

TR RGBSR — N L R
[f518.4) =L y(t)=sin2tsin3t, XAV i% RS SIMULINK B84, FEREAT 05 04T, AN

(R N S I B/ s s b s

RIFREFRTT

(1) B RGERA,

AR R G A IR B P 5 1E 1) Simulink FEH

@® Source T[] Sine Wave #Ht: 1E i AP IESZE 5.

2 Math Operations /& T ] Product bl : SZIIfeykiedf .

@ Sink 5 T Scope it 5S¢ Bt EIE Wos Dhfg.

LI R G HA AL K] 8.25 PR .

(2) B EINBE .

P R B o

@ sin2t #iHt: Frequency & 2, HRZSHCRA SIMULINK BRIAGE, R A R E A A
N 2 MIEZAE 5
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-
¥ \—.
SinZt .
T3
’_’ Product Scope-
AN
v
Sin3t

& 8.25 {4l 8.4 RGRIAEIEE

@ Sin3t f5k: Frequency & 3, HARZHCKH SIMULINK BN E, R AT R E A A
FA 3 HIERE S

@ Product it R HERIABCE (AT HPIAHIN) -

@ Scope #ib: & E KR RIIELH A 30K Scope Parameters X UHE N General [iAR I
() Number of axes WA 3)o UL ARFRA 1) W on ZE (TR 4% & H 4w, 16 4F Axes properties:
Y-min W'E -1, Y-max &% & A+1, Tile 70554 sin2t, sin2t*sin3t, sin3t.

PR AL B EVORAF S SR FE 2 1R File|Save, g NIE 2 A 44 , iIXMEADES DL .mdl
AT TE AR K)o

(3) TiHEMBCE .

LERHATAT L2 0T, 5 B0 S AT BB 3 Solver BT K1) Start time %4 0, Stop
time BEA 4.0, HARNERNBHE .

(4) 1BIT I EL.

Al LLIE i e A FEE AT ACkIsAT 5. B 8.26 Franse HEE )7 s AT i 5
450

LB

€8 oL AEE

aingt

Time offzet: 0

8.26 fj| 8.4 ZAZEMINELER

e R, YR SEPRE o, X AR A T otk FOF T L P R
[518.5) R&GAE t<15s iF, #th A ko5 5 24 t>15s I, frHoh 2sin2t. i{E 1%
A4 SIMULINK £, 364705 50 H o
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SRAFEFEUT

(1) 7RG,

WRE RSB IR PRSI ¥ SIMULINK Btk

(@ Source J# T ¥) Signal Generator #tk: F #r A IE5%(5 5 2sin2t(t AT H] Sine FHbk),

@ Source £ T [1] Pulse Generator Btk AF Ky A FAL kb5 5 .

@ Source F T 1) Clock #5ith: FIR RGMISATI ] 6

@ Source i T [¥] Constant FEEe: F ok A= 52 (IS 1]

® Logical and Bit operations J# | [¥] Relational Operator #Et: SZILIZ R FE T [R] L (132
HRAR.

© Signal Routing J2 I [] Switch 5. SN 28 e iy i Bl )5 ECIS ] (1) D) 46k o

@ Sink £ N Scope Bib: ¢ Rk BB Wos T Rg.

LI R G A €] 8.27 TR

oooo
fele]

Signal
Generatar Clodk
-

Relational Switeh Scope
Operator

=

i

15

Constant

1

Pulse
Fenerator

& 8.27 {4l 8.5 RGAVIFEER!

(2) BRSEINRE .

P BN .

(O Signal Generator fitk: Wave form >4 sine, Amplitude 4 2, Frequency 4 2, =4
{55 2sin2t,

® Constant #iHt: Constant value b 15, & B AW t R TIEZ/DNT 15 BT IRME.

@ Relational Operator f%t: Relational Operator %4 “>"

@ Switch #it: Threshold % 4 0.1. ((Z{HHRTFTFEKRT 0 /M 1 B,
WAHRBIBR AN S, R B

(3) iEMBLE: EUHTIi R ZN, FF2N S HH T s .

5 FURE ) (R 13 8 . Start time 4 0, Stop time 24 30.0(7ER [ KT 15s I R Gkl A4 4%
e, TEBEGEMN T EA RN A) . HAREIREFERA

4) AT E, 19200754 R anlE 8.28 frr.

MATEEERAT LI, R i th & il A s . X028 i e 07 B R e BB S I 1
D5 FP KT ) . SIMULINK 7R/ BRI A2 b SR 8 B K FLB A, an s KM 1
BB KRB, B h=0 EL N a]/50, WA b i PR 0.6, XFERisit i T4
Kb Ay 5 L A i B AN 6H . WOV AE Solver IETN R HHE B % & Max step size, WA
0.1, FUHTIIE, BRIM0 LRI 8.29 Fos, " LLEH il EYas TiIRZ.
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T :
|I| /] [II | | I [ |' |||_t NERAERNE

L.'JJ'

829 fl85MTLKEMHELER

[5)8.6]1 HAYfK) RLC B ALK T &] 8.30 o, IEIHH uc(t) MR, ult) MM, A
H ) SIMULINK A5 EURBERY,  FEOMMTE R IAFH AN, FL s A R B R b B
(1) R=100€;L = 0.25H;C =100uF
(2) R=220Q;L=0.25H;C =100uF
(3) R=500Q;L =1H;C =100uF
(4) R=0Q;L=1H;C =100uF

R L

o—1 Y l o
lmm c lwm
O —[ O

% 8.30 RLC M

- 242 -



F8FE REAWHEIEAIS SIMULINK * 243 «

SRR FEUNT o
(1) L RGHA,

IR Z RS RN %uc (t)+ [%j5u° (t)+ U ()= %us (t)

W RFEHCARIE, BT RGREAIIE 8.31 Fir.

I_’D—:f I ]

Ll Ll

d 1

Y

Integrator Integrator Scope

@: - ucout
®—> timeout To Wfofspacet

Elece To Mtodespace

8.31 RLC ZHrHEAE#ER

(2) BIRZEIN R E .

@ Step titk: ¥ 'H Step Time 4 0, EIHALFERHIN

@ Gain BLHFN Gain2 Fibl: BN 1/(L*C).

@ Gainl B WEME LN R/L.

@ Sum itk 5'H Icon shape: &y rectangular; List of signs: A+ - -o

® To Workspace fxtlt: Variable name 24 timeout(%i i 4% & 4%); Save format 4 Array
(i H A 5 A B A% 50

® To Workspacel #i1kt: Variable name >4 ucout(4iy i 48 5 44 ); H4 ¥ & 7] To Workspace
Bk,

B AR 1) B B U AE .

(3) TiEIMIECE: Solver H1 15 A5 RIS [R5 R 1s.

(4) BT E.

TEIBATII AT, ZE5EATH] MATLAB IRETE AR B, 4% & R, L. CIRE
—4UH: R=100; L=0.25; C=100e-6. J&AT (i, MEILER, IR)5 % S 1 2R 2E
SEHOFIE, AT A R TUEE, (i R WK 8.32 s,

(5) 1§/l To Workspace HHLll & MATLAB 2Kl 64, SRZblgs Bihsk. 18] 8.31 #imY
KIFR A8 T P> To Workspace B8 (K 2 5 N TAE 5 [A] (1) 48 5 ) o 17 EL 45 RN, 22 5 ucout
N timeout L2 LR TAEX R (5N TAEZ AR5 445570 ucout Al timeout, Z UL To
Workspace FLER ) S H0% &) I )28 Clock FiBfL i %) To Workspace FEEL 1],

iE4 WG, £ MATLAB fn 21T AZ Kl @74 plot(timeout, ucout), MATLAB
JET ORI L2 1) 15 FL i R th £ P 8.33 Jiras(BAEE 3 Al A 4 1)

;& Save format £ 3bL3EE A 4.
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) Scope x -

sBalLrL ABE

0os 01 015 02 0

) Scope X

eB LpLr HAEBE

Time offset: 0

() XM @ A

# 8.32 f§]8.6 FARISHTHIIFELR

) [Figure No- 1 od-d 3
File Edt WYew Insert Tools Window Help

DERd&S NAAsr B0

1.8

[ 8.33 £/ To Workspace #EREI{FEE R

(6) 7 Configuration Parameters X 1 HE 11 /¥] Data Import/Export i 15 145 i I 7] o
ZICK BN CE, DA AR R I (R AR5 44 00 tout, Hi AR 444 yout. AR
i 8.34 iR,
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Out1

- |_4

"

8.34 {£H Data Import/Export &R ¥ 37 B {7 E i85

BEIASH Clock #idle, H T — /Mt AER Outl; AER Outl A A/MBHEAE— AN 0 .
WG, £ MATLAB fn 21T A2 K4 : plot(tout, ycout), HIAJZLH4h G thek
(7) fFH To File #ibk, %47 B Hs B mat SCHF, {5 BB An&] 8.35 Fiow.

D : e
Step Zain
Integrator| Integratort Scope
i respond. mat

To File

h

8.35 f&f To File IR IR {H EHEE

To File Bk S HRCE

@ Filename(3f}:44): respond.mat;

(2 Variable name(“F & 4): uc.

JA M B G , XA A4 4 respond.mat [0 H 208108 A7 AE MATLAB AE H 3%,
B Work HzgHre HICHME AN HATAEI, BHATXI N T — A&, ST AR EdE,
I A A AT R A A A A R Y PR 7 B

AT ELG, {E MATLAB 74 % H i\ :

>> ucC

W ue AZEONPATIEAL, S AT A RN TR, 55 AT DA X Ol BN TR AR (K e
(ki R

8.4 &

FEAE A E St SIMULINK {5 5 T RIEAT T4, LU R e B 5 5 5 2T LA
AT I SEAERA R HEAT 1A o Xt T (00 N 2 B R RSB K B e e AR T g 2P B
HR T IR BT DL SR B R G0 B

FESLE ARG B )5, Sl X7 AR S S BRG] DU R AT
VI o 3BT O KA AR AL A A 1 SR N iy I8 AT Rk 7 ELA5 RN St
71y AT LU TS P A LA i HH R 56 1o
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WA 22 3], H NA%EE N SIMULINK 4/ 2L T BAA — AN G- R/ T @, #e
i AR I 4R 12 ) SIMULINK BEAT 2R 48 I A R L, g2 2] Ja SR AT RAF A

85 3 Rl

L. AU PTEIR 1)1 step BEBRBEATIE, S, B3 KN AR AR I 52 IO B i) 5
AP LHBIRSHL Step time BWEN 1, HAWBON, FERPas LS4 IR h 2k

2. #ES7E 8.36 MM ELAAY, JEIEEX EH ) Signal Gernerator (2 M AT I E, AT
St OWEAE 1, MR Trad/s TGS, SRR RN AR AT L

oooo

L L) gl ]
Signal Integratar Scope
Generator

Gaind

8.36 AGRAE

3. SIMULINK Xf &4¢ y()=(OBEAT B, o x(H)=2sin100t, AHIALGE S y) b
55, M Scope WoRRIAE TR RS .
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LIS —  EAE MATLAB T{EIfE

—. K EA
Y120 3% MATLAB ARG, BB a1, Foa e 0 &k ihE e,
=, XBERE

(1) #Z& MATLAB V& (1 TAEFRE
(2) #7& MATLAB [ 5 A~ TAEE H .
(3) MATLAB A5G RIF .

=, TRSE

1. 3% MATLAB #3 5 N KRB 0

O Command Window (A )

@ Workspace (@RS u))

(® Command History (T2 D7 ek 1)
@ Current Directory ChTHT H s )

® Help Window IBBhE 1)

(1) 2 % 11(Command Window).
TEAT2 T H ARG A LL R iy %
>>x=1
>>y=[1 2 3
4 5 6
7 8 91;
>>z1=[1:10], z2=[1:2:5];
>>w=linspace(1,10,10);
>>tl=ones (3) ,t2=ones(1l,3),t3=ones(3,1)
>>td=zeros (3),tb=eye (4)

BEH: O 2T EH, EELMEFHLAN. RFERSKRNDE.
@ K5, 25, §FFeA%,
®) linspace( )R A “&MAFH7 Hdk, HBATKAE. THEA help 74, B4 T:

>>help linspace

@ BLA HFL ones( ). zeros(). eye() &9 k.
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(2) LAE=ZS[a] 1 1 (Workspace).

o TAEZS A 104 LA ] @l KA MATLAB 32 517 25 H oK

@O fETAER M EH SR, 7 a4 & H A who, whos(TT & K/NE)EH XA
5

il

@ fE LA A &, 5 Array Editor % H (BUZH gl a8 86 1), BIAE SR &
@ M1 save iy 4 A2 K 4 5 AL B RAF 4 my_var.mat SCfF.

>>save my var.mat

@ N T

>>clear all S¥RRTARZRIMATAALR

WS TAE 2R R AR B S PE 25. AH load Ay 2B NIACRAF AR SN TAE A Ao
>>load my var.mat

© kR A LS

>>clc

(3) Ji 41 1 (Command History)s.

D dn & 1, T LAERIEEKIETT MATLAB (1)) [R] R84 AE iy 2 i 1 3 A 1
Ly SRR JUMARI Py s i 2 1 R AT N R a2 1 i

@© TE s A i h EEES AT AT UT A, A, IS, Ik
Copy, #RJ5 i Paste #|ir & & 1.

@ TEJ s A H R BT — AT A A, B IR TP EE S HATI AT R T @
Jo s bR A S 2 iy A H P AT .

@ e A ik h EEEPATI AT UT WA, A, IS, ik
Evaluate Selection, 97 LAHAT .

@ BE AR AL 7 B BN A B AT N I A . i, oy s 17
—IR, BUEHCR P G — N A 2 2] MATLAB $#87- 77 & o B 30y ) B
17 SRR T IR AR AT A A . R, o7 s L7
o, WA S A A AT 2o 4207 B “—” BT “—7 SRR ORI 2
AR SO, XA P AT AR ZRAL T S A B A v G 56 SCOAS ) 7 V040 X £ iy 4

(4) 480 H %4 % 1 (Current Directory).

MATLAB (12451 H s B & RGEER A B SEHEST T 2280 4B AR AT SO SRR I ST
e, TR H & )5, nJLLERIH “save” a2 BT RA7 1 my var.mat SCAF & PRAFAE
H % C:\MATLAB6p5\work T

(5) #BhE H(Help Window).

o THALH 2 bR, ok View|Help, kiEF%32 . Help MATLAB Help #ifig
RSN H

@© 3L Index LI A 4K log2() P ZUTI X, #F Search index for 42 FH i N\ 75 EE X $k (1)
W “log2” , A2 MWEA 5 22 S VEECRE 45 H, J88 “log2[117 » Ak % 15k
23 SR AH N 2

g
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@ WA LB Search ZETH R 24k log2( )PAELI VL. Search ZEII K15 Index LEIF
ANJF], Index RAEE HIARE L&k, 1M Search #5112 A HTML 3 B3 1

2. MATLAB #4852 744 XK E
Bt s 7 U R 2 (Compact) FIFA HI(Loose) P Ff, i Loose A BRIA 7.

>>a=ones (1, 30)
>>format compact
>>a

7 WonAk 20 short, long. shorte. longe 5%, 182 MZM 51K LR ) — ki o

>>format long
>>pi

>>format short
>>pi

>>format long
>>pi

>>format +

3. ZENHRIRS
EmA DAL N R4

>>pi

>>sin (pi);
>>exist ('pi')
>>pi=0;
>>exist ('pi')
>>pi

>>clear pi
>>exist ('pi')
>>pi

BEG: O 3 RIAT exist(pi)89 4 R—H5? R AR—H, KMBEAMFTA?
@ BAE pi RAKHKIATE, HHLAREEEH 0?

©249 -



250 - MATLAB #mfi & 5 A 4572

I MATLAB &5 &

—. SREM

FEAREYE MATLAB [ 5 HiRF B4l 0 A4 il S FE A ST(IX 7 B A da SR P d2 5
IR TR R

=, XBARR

(1) [ B A R AIE 5.

(2) FFFRAIE. SIHMEH.
() ZUEAMEIE st
(4) TR,

=. KBEPE

1. @ Z e R AniE 5
1) i) 2k

@© HIEmANE:

>>A=[2,3,4,5,6] SERATHE
>>B=[1;2;3;4;5] ST R

@ HIREAE:

>>A=1:2:10,B=1:10,C=10:-1:1

® EHE:

linspace ( ) AZMENHE, logspace ( ) EXEES AL

>>A=linspace(1,10),B=1linspace(1,30,10)

>>A=1logspace(0,4,5)
23] 1£ 4 logspace( A 1~4n 49H 10 MEHITE =,

2) [ s s

@ YEHCH R FRIAT 17 F 2 [ AT LAAR N gak,  AESOR [R] 051 1) AR el AR N ga, AR AT LAY i)
AR AR .

>>A=[1 2 3 4 5], B=3:7,

>>AT=A', BT=B', sl ) E IR
>>E1=A+B, E2=A-B SAT Ia) A gk
>>F=AT-BT, 51 [ AR K
>>G1l=3*A, G2=B. 3, s 2 SR AR IR

@ [ AR XI5

>>A=ones (1,10);B=(1:10); BT=B’;
>>El=dot (A, B)
>>E2=A*BT SR EL 5 E2 MEREE—F
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>>clear
>>A=1:4,B=3:6,
>>E=cross (A, B)

2. 4EMEEg L. 5| R AiE
1) FEREM AR 5] H

FFE 2 1 mxn SRR FE A, AT 1) RN B 1) R R R (KR R 3K
@© FHIEmANE:

>>A=[1 2 3;4 5 6]
>>B=[1 4 7
258
36 9]
>> A(1) ARSI
>>A (4 :end) sH “end” FToRH—4EEP IR
>>B(:,1)
>>B(:)
>>B (5) SHURFRG I H
@ ik
>>clear
>>A=[1 2 3 4;5 6 7 8;9 10 11 12;13 14 15 16]
>>B=A(1:3,2:3) SHU A FEFEATHCN 1~3, BN 2~ 3 MG R M1
>>C=A([1 31,12 41) S A FEFEATECH 1 3, FIECH 2. 4 T E MR AEFE
>>D=A([1 3;2 4]) SHUR PR, R R — A E A AR
® Rk
>>clear

>>A=ones (3, 4)
>>B=zeros (3)
>>C=eye (3, 2)
>>D=magic (3)

@ DL

>>clear
>>A=ones (3, 4)
>>B=zeros (3)
>>C=eye (4)
>>D=[A B]
>>F=[A;C]

© P& BN TE 0 7

>>clear
>>A=[0 1;1 1]
>>B=2*ones (2)
>>cat (1,A,B,A
>>cat (2,A,B,A
>>repmat (A,2,2)
>>repmat (A, 2)

)
)
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3. R RECE, HHER. FHESER TR B0k, HRERQEUTIESE: A 3x4
B4 1 4EME. B A 3x3 89 04EME. C A 3x3 W15k, D A 33 875, Ew C
Fo D @ HHaEmAR . F IR E 89 2~547LF AR, Go FREF A 3x4 6944
F. VA G A F4EM A A %) %3 (repmat) £ &, 6x8 #) KFEME H.

2) HiFErEE
O SEFEIL . BoRk L ek
L R

K A+B, 2A, 2A—3B, AB.
@) Hi B [ I R

>>format rat;A=[1 0 1;2 1 2;0 4 6]
>>Al=inv (A)
>>A*AT

@ HiFFRIFRTE

>>a=[1 2 1;3 1 4;2 2 1],b=[1 1 2],d=b’

>>cl= b*inv(a), c2= b/a SA kR

>>c3=inv(a)*d , cd4= a\d S IE g

WAL el EHET 2, 3 EMmET c4 ?

PR R TRR VAV 7 1 & N A Y I WSS VAR 152 7 1D at 7 P 17 S VAR 1175 7 19 37 s 9 13
Jei BB AR B, A B e A 3 R R B A 43 B

%3]

(1) REMERZRRT 2 7 A2 208 x=[X1; X5 Xs];
6X +3X, +4x, =3
=2X, +5X, + X, =—4
8X, — X, =3%, =7

(2) RIEFEaGAX;

(3) RIEM G945 fE(E 5 4FAE R

(4) EHEWRF 57,

(5) FEMREGFE G 2T 4K

(6) 4EM6932T 5 dndt,

3. BRI BIEH
1) 245 r a0

>> Al=[1,2,3;4 5 6;7,8,9];A2=reshape([10:18],3,3)

>>T1(:,:,1)=ones (3);Tl(:,:,2)=zeros (3) S NARIE L
>>T2=ones (3,3, 2) o T HL M R #032
>>T3=cat (3,A1,A2),T4=repmat (A1, [1,1,2]) SPHEZFNAT . ph By
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2) ZYEHALNIEH
s S AN A SOMAEE FE AR R, AKX 5 RERIE 5. R fUE AN B AR
NI TR ATIE A .

>> A=[1:6];B=ones(1l,06);
>> Cl=A+B,C2=A-B
>> C3=A.*B,C4=B./A,C5=A.\B

RAIBH oG IS S 47 R A I R

>> I=A>3,C6=A(I)
>> Al=A-3,I2=AlsA  S$HI I2 MERAA, JEEH AU TEREEHE, JERRHE, FhE.

>> I3=~1
- " L1 3 - 11 2 . 35 X
%3 g4 A, ﬁ"v"ﬁﬁ{ }, ﬂ‘%—:ﬁf?[ }> ﬂ"v;ﬁﬁ{ } =R
4 2 2 1 7 1
reshape JE EFH ALK B, BAH 34T, 23], 2
4. FH B0 BRAE

D) P A

>>S51="'I1ike MATLAB'
>>52="I'"'m a student.' SV MWAELE R RS S AN RS
>>S53=[S2, 'and"', S1]

2) KK

>> length(S1)

>> size(S1) SVERE length () Al size () X5
3) PP H YR B I AE L
>> CSl=abs (S1) SEEIRAT BNV 1F I ASCTIT 15

>> CS2=double (S1)
>> char (CS2)
>> setstr (CS2)

:3): A char(\)F@ = AR 7 i€ T F4 % AaBbCceDd--XxYyZz.

B7R: A Ao aty ASCI #5314 65, 97,
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SR8 =  MATLAB #{EizE

—. KEH/

HIE MATLAB (8 ia 5 &% L2 S Bt FT 2 B s, 02 45 K B 4L 40 i 22 10
iZ (8

. THAHA:

(1) zmAEH.

2) ZIaUdEE LA

(3) BUHMA S .

(4) G5 R B ZE R0 20 o B4

1. 3Kz

(1) ZWAFER. /£ MATLAB 1, 230K R m &

W s*+3s°—55*+9 £ MATLAB H/5H

>>S=[ 1 3 -5 0 9]

(2) Z IR IR A 24 1 1) B K s, B2 B OB A . A TR, AR )
0. WA 28> +35+9 5L A s* +35° — 55 + 45+ 7 M.

>>31=[0 0 2 3 11 ]
>>S52=[1 3 -5 4 7]
>>53=51+S52

3) ZIinFe. BRI H % conv Al deconv LI

>>S1=[ 2 3 11 ]
>>52=[1 3 -5 4 7]
>>S3=conv (S1,S2)
>>S4=deconv (S3,S1)

4) Z I SKHH 2K roots

>> Sl=[ 2 4 2]
>> roots (S1)

(5) Z 1R AH H B 25 polyval

>> Sl=[ 2 4 1 -3 ]

>> polyval (S1,3) St x=3 N2 W HE
>> x=1:10
>> y=ployval (S1,x) ST x [ R ERE] y &

) (S2 +1)(s+3)(s+1)
23] K s*+2s+1

éﬁ “%” E\ “:/%” zlﬁﬂc
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2. %R KIGEF S
A AL EIR R 1-1 Pros.
Mz 1-1
X 1 2 3 4 5 6 7 8 9 10
Y 16 32 70 142 260 436 682 1010 1432 1960
i

73 U (i 42 = ) A (B 1t A = B I TR R A I X=9.5 I} Y HIMH.

PAUR 2SI —Br 5 1R

>>x=1:10

>>y=[16 32 70 142 260 436 682 1010 1432 1960]
>>pl=ployfit (x,y,1) s—kil &

>>yl=ployval (pl,9.5) ST L I pl £ x=9.5 BWHIME
3. ALK

(1) ZE5AE 1 diff pRHCHL

>>x=1:2:9
>>diff (x)

(2) W LA DA AZ R 8 AR 2 0y B 5 AR BRAS 2 B 7

>>x=1linspace(0,2*pi, 100);

>>y=sin (x) ;

>>plot (x,Vy)

>>yl=diff (y)./diff (x);
>>plot(x(l:end-1),vyl)

(3) cumsum PRECR RVIARIY, trapz EHIBRIE IR ERR 7>, RIEHIER AT AR .

>>x=ones (1, 10)
>> cumsum (X)

>> x=linspace (0, pi, 100);

>> y=sin(x);

>> S=trapz(y,x)

%3. B Al 2B, ATELEARLER, FATREELTNS: AaEE RS

BA X4, @R FTaAh Y i, aFEFRGRE, FHEMARBAREINRADR
SAEX S LR EE LRI AHETER, EENS LAY F el s R s fadbia
B Y AT Y1 Fe Y2, EAERSKAFE] T A 1, ARIEHE LG R 4eiE 18mm 48 & F 40km,
Kl AR AL E L mAR, 5 EAEAE 41228km” bEL, Hu B 49 53 TLIE
A 1-2(3%4% mm).

Mk 1-2
X 7 105 | 13 | 175 | 34 | 405 | 445 | 48 | 56 | 61 | 685 | 76.5 | 80.5 | 91
Y1 | 44 45 47 50 | 50 | 38 | 30 | 30 | 34 | 36 | 34 41 45 | 46
Y2 | 44 59 70 72 | 93 | 100 | 110 | 110 | 110 | 117 | 118 | 116 | 118 | 118
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X 96 101 104 |106.5|111.5| 118 |123.5|136.5| 142 | 146 | 150 | 157 | 158
Y1 | 43 37 33 28 32 65 55 54 52 50 66 66 68
Y2 | 121 124 121 121 121 116 | 122 83 81 82 86 85 68

RR: IFHFHF NIRRT, —FHRNIRIACEH x MR R ER, FARFY
T B ARG & AT o 7 A 2R 00 R AR AR IRAT 2

120

100

80

B0

40

20 40 BO B0 100 120 140
&l A1

4. LMEA L mledkn
(1) St Edin .

>> student.number='20050731001";

>> student.name='Jack';

>> student (2) .number="'20050731002";

>> student (2) .name ='Lucy';
ai# H struct BREAE.

>> student = struct('number',{ '001', '002'}, 'name',{ 'Jack', 'Lucy'});
(2) SEtEA HAE

>> student (1) .subject=1[] SN subject MRFFIET 2E

>> student (1) .sorce=[]

>> student

>> fieldnames (student)

>> getfield(student, {2}, 'name')

>> student=rmfield(student, 'subject') o subject I,

>> student=setfield(student, {1}, 'sorce', 90);

>> student (2) .sorce=88; SEHE AN b — 4B R RS RUR—FE

3] Q) E—4MEA stusorce, HIR A F5, BE, EiERS, HFRG, ELRS,

s
S

o, BHE. AR KA 212,

(3) dpEALaE.

>> A={'How are you!',ones(3);[1 2;3 4],{'cell'}}; o H A
>> B(1l,1)={"'Hello world'}; % FH &40 i G 25 ) g
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>> B(1l,2)={magic(3)};
>> B(2,1)={[ 1 2 3 4]};

S 1] cell B KR BIAR A I MMDELAT, A5 T4 440 FIL

>> C=cell(1,2); sz 1x2 M40
>> C(1,1)={'Hello world'};

>> C(1,2)={magic(3)};

>> C(1,3)={[ 1 2 3 41};

(4) A AL Bt

>> ansl=A(1,1)

>> ans2=A{1,1} SYERAFE S FAEFE S XA, ans1 Fl ans2 RIS
>> whos ansl ans?2
>> elldisp (B) s ORI AL T R
>> al=A{2,1}(1,2) SIUH A TEE 2 1728 1 ZIANMG R IERESS 1 AT58 2 I %
>> [a2 a3]=deal (A{1:2}) SIUH A TS 1 R 2 NMICR N EIRS a2, a3
53] AKX A 2x2 mIHAA stucell, EAFWER A A: SHER, FHE. 4
A tm L R A
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LIS MATLAB HE2E5E

HEIRAF AL B AR S KA A, %48 MATLAB [f) symbol "L H AR —LEREA N

NEL
I F5EHeTIN
AEBAE SR Tim ™ AT LRI X B35 0, DR 2 R4 8,

HEAFARA x=0, PUATERMEE T 0 SARRIMERIT . MATLAB 4 5 ia 55 Gefif
PAX KA BN 4

>>f=sym('sin(pi*x)/x ")

>>1imit (£,7x",0)

2 HFRE. HFEE. AFRERNUE

1) f#H sym( )@zt
HIANLL N4, W% Workspace ' A, B. 2T AR R, S HZ DT HNA

el

>>A=sym('1l") ST
>>B=sym('x") S A

>>f=sym ('2*x"2+3y-1") ST RIAR

>>clear

>>fl=sym('1+2") SHPGS, RRTHH
>>f2=sym (1+2) sTLHES
>>f3=sym('2*x+3")

>>f4=sym (2*x+3) S AL

>>x=1

>>fd4=sym(2*x+3)

JHRH MATLAB 3BT 40, sym()RISE0nT DUJE 747 5 5B S, i e bRk
HUAR 2 AT 5 A B
2) i syms %

>>clear
>>syms X y z SHEMEE x, v, z R AKEY), ENHNERT 4
>>X,Y,2
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S>f1=x"2+2*x+1
>>f2=exp (y) texp (z) "2
>>f3=f1+£f2

R PAESEE, JIEA AT S RIA AR R Tk AT R AR A i S Ok
FebraE) R El. X

>>fl=sym('x"2+y +sin(2)"')
>>syms X Yy
>>f2=x"2+y+sin (2)
>>x=sym('2') , y=sym('l")
>>f3=x"2+y+sin(2)
>>y=sym('w')
>>f4=x"2+y+sin(2)

BEH: symsx AL T x=sym(x")?

3. FFIEMEA &

>>syms al a2 a3 a4

>>A=[al a2;a3 a4]
>>A (1) ,A(3)

e

>>B=sym('[ bl b2 ;b3 b4d] ")
>>cl=sym('
>>c2=sym('x"2")
>>c3=sym('3*y+z"')
>>cd=sym ('3 ')
>>C=[cl c2; c3 c4]

sin(x) ')

%3] 5 AA sym A7 syms B FRAK: f —cosxtsin’x» f,=—>

2

Rz
) FF5 A, Mk
FT 5 RARE SEABE R AN, 73 BRI A 2 3 .

>>a=sym(5) ;b=sym(7) ;

>>cl=a*b

>>c2=a/b

>>a=sym(5);B=sym([3 4 5]);
>>Cl=a*B, C2=a\B

>>syms a b

>>A=[5 a;b 3]; B=[2*a b;2*b a]l;
>>C1=A*B, C2=A.*B

>>C3=A\B, C4=A./B

2) PS5 HUHAE SRS L I IE 5
FEENE LN VPA Sz 50T DU A4 digits(BEE BRIA MRS )R vpa (Ol 4 52 % 5 LA 1)
K REBEAT THED) RSB

N
23
e
Sy

* 259
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>>a=sym('2*sgrt (5)+pi")
>>b=sym (2*sqgrt (5) +pi)
>>digits

>>vpa (a)

>>digits (15)

>>vpa (a)

>>cl=vpa(a,56)
>>c2=vpa (b, 56)

TEEMEE 1 A c2 MEHRRAY, el M c2 RAAHE.

3) FH5 R SHUE R A 4

A H i 2 sym A] DB BT 5 4 3 o BB AT S0 %, 4 vpa T LR E 200
G AT R E T VPA BIFF 555 . /] double,numeric PR LUKAT HIEAL R VPA
TAFF 50 G A AT 5

>>clear

>>al=sym('2*sqrt (5)+pi")
>>bl=double (al) SIS U
>>b2=numeric(al) ST HUE
>>a2=vpa (al, 70) SPUER TS

5. 5 RIA X BRAEA IR

1) 7 AR FR)Aff o Ji )

ST AR B A E SR AR5 AR U BRAAR R ME— ) . MATLAB 23X BAAN 930/
HERRER i AT R, B x hEdkmar A s R REAME—, B X,
WAL 7 RER MU h Bl x IRk R AHIE R 7 RE, R FEAE T RER TS B —
Ao Bl Bxy+zh, y RBOAMSIAR R, sin(a*ttb)H, t BRI AR

BANLUN S, WEIE T as

>>clear
>>f=sym('atb+i+j+x+y+xz"')
>>findsym(f)

>>findsym(f,1) , findsym(f,2) , findsym(f, 3)
>>findsym(f,4) , findsym(f,5) , findsym(f, 6)

2) Frg ik Ak

55 238 Ak T 5 AL KGRk 28 ek (pretty) « A I [A] 28 0l (collect) 22 Tt = J& T
(expand). [Kz05fi# (factor) b1 (simple BY simplify)&5 bk %1

© & I [H ZE I (collect) o 43 Ml 4% x (W) [F % I AT e 45 20 R % I & JF R I8 s
(x2+xe H1)(x+e ).
=(x"2+x*exp (Tt) +1) * (x+exp (7t));
f)
£f,7exp(-t)")

>>fl=collect
>>f2=collect

@ XA A LA (pretty)o BEXE A1, IR USE A R B0mT DU 27 s (R XA
A S

>>syms x t; £
(
(
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>>pretty (f1)
>>pretty (£2)

RS EE N 1A 2 X,
® Z Iz F(expand). EFF (x-1)12 i x AR T2 T,

>>clear all

>>syms X;
>>f=(x-1)"12;
>>pretty(expand (£f))

@ A il (factor). K RAA L xI2-1 AR i

>>clear all
>> syms x; f=x"12-1;
>>pretty (factor (f))

® ALfij(simple 5% simplify).
K R %K \/—+ +2 _+8 i o

>>clear all, syms x; f=(1/x"3+6/x"2+12/x+8)"(1/3);
>>gl=simple (f)
>>g2=simplify (£f)

6. HFREXN T EHH
subs BRI HUAT LIKHRF5 26k sCh 75 5 AR R EA TR

>>clear
>>f=sym (' (x+y) "2+4*x+10")
>>fl=subs (£, 'x', 's') S s B x

>>f2=subs (f, 'x+y', 'z'")

%3] (1) B4 f —(ax +bhx+c-3) —a(cx’ +4bx—1), R AL EXfgLEEFA, Rk
X f 5B SATE 4D
Q) B4efd5 AKX f =1—sin’x, g=2x+1, HH x=0.508F, fe9fd; HHF LR
f(9(x)).
7. FFHIE. TRy S0

1) SRR B e K ) i A% X

limit (F,x,a) SIRPIFFS X G F Y xoa I AR IR
1imit (F, a) SIRFIFFS5 X G F 9 AR Fx e I AR PR
limit (F) SIR[FIFF S X G B UL AR TS0 (a=0) B AR
limit (F,x,a,’right’) SIRFIFF S G F Y xoa AR
limit (F,x,a,’left’) SIRPIFFTH B F Y xoa AR

il —
>>clear

>>f=sym('sin (x)/x+a*x")
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>>limit (£,’x’,0) s DL x g AR SR R
>>limit (£,’a’,0) sPLa A BRI R
>>limit (f) STEBR MG T LA x 2 A A8 &Sk i R
>>findsym (f) o 19 34 & I H 4% BRI HEF1)
Bl —
>>clear
>>f=sym('sqrt (1+1/n)");
>>1limit (f,n, inf) $3K n T IETCS RI RIABR
2) KBS R R FH AR X
int (F) SRFFTHE F RTENBENAEHY
int (F,v) ORFFFHE F K THRELE v ARSI
int (F, a, b) ORFFFHE FRTERNE RPN a Bl b e
int (F,v,a,b) SRF IR F XTI ELE v M a 2] b e
3) KA BRI F A% X
diff (F) SRR %ﬂ%{F?@Tﬂv)@ZﬁE’JM%
diff (F,v) SRFF AR FRTIRCERE v M
diff (F,n) SRFF TR FRTEONEEN n K, n AARE 1. 2
diff (F, v,n) SRFF TR FRTHRELE v 0 n K

8. HITHARHGRKM
1) H R RESR AP o 2 1 P X

g = solve (eq) $RFFE (R BRT T H) eq KT BRI = 1fE

g = solve(eq,var) SRR (HFRIEAXBLF ) eq K THRELE var KR

g = solve(eql,eq2,...,eqn,varl,var2,...,varn) SRR (i RIE ) 4
eql,eq2,...,eqn K TIgEZ &Y varl, var2, ..., varn HIfi#

SR—IC IR T FE ax2+bx+c=0 [HIfif o /\*ﬁﬁﬁ/ﬁi’ﬁgﬁﬁéﬂ
@O Seq=solve(‘a*x"2+b*x+c’)
@ Seq=solve(‘a*x"2+b*x+c=0")
B eq=‘a*x"2+b*x+c’;
517
@ eq=‘a*x"2+b*x+c=0’;

Seq=solve(eq)
® symsxabec;

eq= a*x"2+b*x+c;

Seq=solve(eq)
2) I T REK AR
SRAR IRy J7 FR ()RR EUE: dsolves I FH I R £ n] LSKAS Tl 70 7 R (AL (P d i, LA SR
ﬁ%f*(jm%%ﬁ:)}ﬁ (R o

W 7 R SR A oK B R o

r = dsolve('eql,eq2,...','condl,cond2,..."', 'v'")

r dsolve('eql','eg2',...,'condl','cond2',...,"'v")
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WA

O ALEAXITAE FA2 eql. eq2 .44 condl. cond2 . ZTFevAvIES

8RB ) B T AR R

Q FHyFRBORAZTEN .

QO H=KFTRETHEZOMAXZ 124,

@ thyFRMGELT k.,

76 FH MATLAB K 5 o Ji FET, K 'S F-RE Dy R0 455 % , Hl D2y i
MRS

WFFATFLLZELT y(a) =b B Dy(a) =b 4t by WA, a. b AH AL
WRAIRFATEFIAG, KNS CL. C2 854 & W HUR Il Ak

Bl — SKRAGHIFTIRE y =2x (R TE A .

y=dsolve('Dy=2*x', x')

d’y
a2’

2
%3: (1) Klim—> 1
=2 X° —3X 42

(2) RFEELf (X)=cos2x —sin2x #9825 K FH g (x)=e* + xsinx 954,

(3) FHIAARS [ (sinx+2)dx .

(4) KT KR ET A28 091% .
X+ y+z=10
3X+2y+z=14
2X+3y—z=1
(5) RiEL y0)=2, 2(0)=7 B, #oyHA2aefE.
d

—y—Z:sinX
dx

E+y—1+x
dx
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SCISFH MATLAB #2581t

—. TWHA
48 MATLAB Rk E 251, A% 4985 MATLAB R
—. TBRAB

(1) M TR St

Q) FRIPURFEEE 454

(3) TR Stk .

(4) JRIElAR B4 R AT i
=. THTE

1. M X6 40 48

1%+ MATLAB [F2E 5. File[New|M-file, FTIFHIH M SXHF3EATSi%E, REHIALLR A
%, IHRAESAT 4 explum o

s M AT
9ﬂ : WMEAREG 1~100 BIHEFIF
s=0;
for n=1:100
s=s+n;
end

S

PRAFUF S5, e 2 E DN expl BEIRJIEATZ A SR, A B AR 25 0] . $2
HANEM R, REHMALLT N, HRESXESA A exp2.m .
SIK A M R BT
sUife: HHE BREG) 1~x HEEIF
function s=exp2 (x)
s=0;
for n=1l:x

s=s+n;
end
TRAFIFSCIE S, AEdm 2 N
>>clear
>>s=exp2 (100)
open sy A LAFT I M AT 5 0
>>open conv SFIF conv AL

2. BF RS G
1) for {4t

for n=1:10
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n
end

F—MIE R for fEFA:
n=10:-1:5
for i=n SPHFR IR A 7] B n FIFIEL
i
end
2) while fEIF L5
TEA A TN :
>>clear,clc;
x=1;
while 1
X=X*2
end
¥ 45F 3 MATLAB HEAJEAEFR, K2k while JIWTIETE A2, XM N Ctrl+C 8

K WrHzAT, FHHTER x FEA LT K.

3]: (1) #H4e exp2.m FHE XA A while BIRHE .
(2) A m /A 1-1/3+1/5-1/T+ KR n 69 Al, B2 R/E—ReGxE ) F 10°
Aak, K5 HE M B AR,

3) if-else-end 4} 32 45t
if-else-end X AW 3 FEK.
(a) if FAK
whd
end
(b)if FEK
A 1
else

WHh4 2
end

(c)if %kt A

[EaxETEA ]
elseif HRIXX B

A 2
elseif

WHh4 3
else

B4 n
end
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4) switch-case %514
B M A exp3.m, HA LR WA IFAE A& & 1 HhisdT.
sThfE: AR B AT 0L 2 B

n=input ('n=");
if isempty(n)
error ('please input n')
end
switch mod(n, 2)
case 1
A="HHC
case O
A=l

end

3. TRk S gt id

S

A 900 = N (=1,23-), BRGNS S LER R B HOC
n=l1
function g=expé (x) SERE
g=0;
for n=1:x
g=gtfact(n); S H 2L

end

function y=fact (k) ST
y=1;
for i=1:k
y=y*i;
end
W NZEOT UL PR AL nargin TFEL, R sinplot2( ), M HEIA—NSE w i,
sinplot2( )R tos 45 p T BRIMA 0.
function y=sinplot (w,p)
if nargin>2
erro (‘too many input’)
end
if nargin==1
p=0;
end
x=linspace (0,2*pi, 500);
z=sin (x.*w+p) ;

%3]: (1) B RIEHBRDLI rect, HAAMASLN, LTFRTEEL; S RMA—NL
HEE, MAZ A A EFH KT L @R, S MASHKE, NAXHANA
B A KA G F A @A,
Q) B —/F 4 $wF K nch=my code( ch , x), HE P ch ZFH & L%, x A%
#; mEFHER: J8ch 9B —ANF A6 ASCIL AfhAn b x, 13349 8p A g 693
89 F 45 % nch. & T 27 ASCII #1524 T E 4932, 126), ELL4#F5]49 ASCII
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AR T 126 BF, HERE 93 . B, B%HE — AN %HEL nch=my_dcode( ch, x).
$27R: char(32:126) T #4F ASCII A& A 32~126 #9F 4+,
4. B R TR E

FURF AT TR Bt MATLAB, BA&AZ A TR0, ATRAT T fy & SCHE RIS S
PHAF BB S AR AR 4 R e e, AR A ] T s Bz AL 25, 4x R AR i TR
¥ global A H,

95— SRR O, HA 0 summom. PP

function s=summ

global BEG END

k=BEG:END;
s=sum (k) ;

2w 5 A M A SC A use.m K summ.m R, BT (A8 T 4 /AR A 1
ZH.
FEFWE

global BEG END
BEG=1;

END=10;
sl=summ;
BEG=1;

END=20;
s2=summ;
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LIS 7S MATLAB HUERT#1 4k

—. SREM

HIE MATLAB —4i. =#EEJELH], EREIVEIERBCEME BB, R EEGC
PRI 7 o

= XBARR

(1) 4L,
(2) =Yg A =4t i 2 hl.
(3) B SO HREUR B

=. KBPE

1. =BT L4
(1) —YEEB 2 32 28 AT s £ plot.

>> clear all;

>> x=linspace (0,2*pi, 100);

>> yl=sin(x);

>> plot (x,Vy)

>> hold on SORFF A R E
>> y2=cos (x)

>> plot (x,vVy)

i: holdon A FHRFEFFa b EA B, hold off fERIRE.

(2) PAAL plot I ZHth ] LURHIRE o

>> close all KT L&
>> x=linspace (0,2*pi, 100);

>> yl=sin (x);

>> y2=cos (Xx);

>> A=[yl ; y21'; SHOHIRE L

>> B=[x ; x]'

>> plot (B,A)

(3) LKL B

>> close all SR L&
>> plot(x,yl, 'g+',x,y2, 'r:'")
>> grid on SN P A 25

(4) ISR

>> title ("IEaZMigFIRZ ML)
>> ylabel ("IRE")
>> xlabel ("HJE]")
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>> legend('sin(x)', 'cos(x)"')
>> gtext('\leftarrowsinx') o 0] FH BB BEbRiE: AL
$\leftarrow FPHLEF L, Y\ M LT

(5) B Abhrthi .

>> axis equal
>> axis normal
>> axis ([0 pi 0 1.5])

(6) TRk B B2l o

>>subplot (2,2,1)
>>t1=0:0.1:3;
>>yl=exp (~tl);
>>bar (tl,yl);

>>subplot (2,2,2)
>>t2=0:0.2:2*pi;
>>y2=sin (t2);
>>stem (t2,vy2);

>>subplot (2,2, 3)
>>t3=0:0.1:3;
>>y3=t3.72+1;
>>stairs (t3,y3);

>>subplot (2,2,4)
>>t4=0:.01:2*pi;
>>y4= abs (cos(2*t4));
>>polar (t4,vy4);

%3] BHE A2 69%% 7 k.
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BR: BT T RBAT() T AWK ANEIECEA 3 AR, QBBFLENLT . 47,
RE(EFZMEHLE, RIZMEAHEE); Q)VRmBOIEILFIHNREL; ()R
A4t B B AT,

2. DY K e =Y @A H
(1) Z4EMZR LI plot3 M. 425 B igk -

>>7z=0:0.1:6*%pi;
>>x=cos (z) ;
>>y=sin(z);
>>plot3(x,vy,2);

23] AATERE, Sl iR R KGR . ANAUE FRTALE .

(2) =4l BRI 226l : MATLAB 2l /9 2 R 9 1 P 7 2% 45533 J& mesh( ) A surf( ),
HL AP R

@ H &L meshgrid( )2 BT RS 25 FEIX, YT

@ WX YA R ECBAEF R Z;

@ H mesh()ZHIM L, H surf( )28l i 1 .

oA 15 A

>>clear all,close all;

>>x=-4:0.2:4;

>>y=X;

>> [X,Y]=meshgrid(x,vVy):;

>>7=X."2/9+Y."2/9;

>>mesh (X,Y, 2);

>>title ("HERIIOAIIIEL I ")

>>figure (2)

>>surf (X,Y,2);

>>title ("M PEH A T )
2 ) ] 222 W T =

>>clear all,close all;

>>x=-7.5:0.5:7.5;

>>y=X;

>> [X,Y]=meshgrid(x,vVy):;

>>R=sqrt (X. 2+Y."2) +eps; SHWEIFEM, PARFMIRE

>>7=sin (R) . /R;

>>mesh (X, Y, 2);

>> title (' FEAIHEIMZE ")

>>figure (2)

>>surf (X,Y,2);

>>title (" FEILTE M HE ")

%3] FERATEM: Kz=xe ™), KA X=[-2,2], y=[-2,2]A & 2 E(F#IR 0.1),
Hde z e E A M E B fb Rk w ok, B A3 BT
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R o N BT T
o3 § -
: : b

2.

0.1

W ‘\\ :
Urllrstetes i

20 A B
i S
40*4‘_¢,..‘-

o
A3
3. BRI AR R
>> x=imread ('cameraman.tif"') ST ST B EIE SCE
>> imshow (x)

>>
>>
>>
>>
>>

y=255-double (x) ; S0 G HEAT R b B
y=uint8 (y) ;

figure

imshow (y)

imwrite (y, 'reverse.tif') S ¥ G B dls AR AT S
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236+ SIMULINK {FE&ERIMNE

— XEEK
#AZ SIMULINK FOUBRLET 1, BAZRSEAR SIMULINK BERIFQUE, RS2 B
R4 R ALIE B

= XBARR

(1) SIMULINK 7Y (G s Az 47 .
Q) —M ARG H.

. RBRPR
1. Simulink A% 64 ) FeiE AT

(1) e,

@ f£ MATLAB 48 N simulink 56, si# i MATLAB T H.4 L
SIMULINK [El4% 8, SIMULINK #5542 .

@ {£ MATLAB 3¢ Bl JZE 30 U5 3837 s 36 % File[New|Model, Bl B 122 30 U 2% 1 ]
b0, BIETHE A “untitle” (928 (IBRE ,

® FTIF “Sources” Fibk[E, EF: “Sine Wave” Bibk, JLImRIBAE O, HEL—
X ¥TIF “Math Operations” FEER FEEHN “ Product” #bk; F1HF “Sinks” e %K HL “ Scope”
B,

(2) WEBRISHL.

O BT PR R AL, LB G EAE,  7E gn A 8 SO R

@ Xidi Fil “Sine Wave” i, i ZEOGIEHE, K “Frequency” W& A 1005 XL
i “Scope” ik, HHIREASE L, ARG RdRESEE B S SEOEHE, B doR
WS IIEIE AL “Number of axes” 4 3.

@ Wi A4 iR, HE S &ERBIL.

»
\J X
. —P ]
sin(t
SIn) Product > I |
Scope
sin( 100t)
A4

(3) AT
@ i THEA B RbR P %L Simulation|Start IR, B R SR 5 M
“Scope” ML RPAR T, W LLEBIBIEE .
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@ BUiES K. R LR Simulation 32 Fi%E# “Configuration Parameters”
4, 8 “Max step size” WE N 0.015 JABIMHIL, WEBE LA LLECKRGHT -

@ FRIE “Max step size” 4 0.001; BEE G ILZALR A4 10ss JA 3053, iR
e TR o R DL B R BRI, T LA ROV A SRR A, S
JBKEUNG, BalE R, E TR

@ ¥R S EBOSIEHEFT IF, 1EFF “Data history” 71, % “Limit data point tolast”
BEE S 10000; FRAJH SR, MEORUE ARG B 78 2T .

2. —M ARG A

RN EREE (B SE PN SRS U L SL S A 5 6i—|—1 R—Fr 5148, Mg .

O &E “Step” BIRH) “Step time” K 05 Fi S E N I KP K “Max step size” W
N 0.01.

2 SR b 3 AR ]

@ $I7F “Sources” HHLFAE, B “Clock” FEHLIS NG L1

@ #THF “Sinks” B, EEHA “To workspace” FEHLUS INEIFAL B 1, PR
P B A “Clock” HEdk,

@ WHE “To workspace” fHZ%, & “Variable name” 7374 y Fl t, 4il& AS
PR o

® B, TR DA A S y Mt fEmr & i AW T a4

>>yl=y.signals.values;

>>tl=t.signals.values;
>>plot (tl,yl)

1
| > — .
0.6s+1

Step Trapsfer Fen Scope

y

:: t To Workspacel

Clock

To Workspace2

& A5
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