Mathematica 7 5% H Z0Fe

KEE EHK HE

A H AR K A



R & &

TSR A 2 R AN S R R0 R T 52 ok SR S 1 B L %
ERTF IR FHE Z248 . Mathematica DL & 5 (4 55 T 1t AR AT O A5 i
FERF I R G E R BE T 3RATT AT LA bt P T S LR A T80 0 30 5 Bk
TR EIE AR,

AP N AALHE 40T i F Mathematica 7 fift R =X 43 BOBUR A L eREIOH R A R
O3 SRR 7 R SR A 2 M R AL B3 B4R 10 R A RVRRAIE ] & R B 40 A L A
(B LA FNGE TS5 08 55 o] P eR A B L TR e R AL s andi] [ 2 SCeR B0 'S 72 7
P EEAR P

A B VR B B S A 22 5) Mathematica [ 20R , B2 5206 FURC2E SR TR 1Y)
BN BF PR B T B TR AR AN RRE BRI S b

B 74 B (CIP) 38

Mathematica 7 SEFHZFE/SkEHE BRI, —2 . —&IE: PEBEAEOR
KA At 2014, 8

Crp E R AR R E R D)

b T E R R R

ISBN 978-7-312-037573-9

I Mo I @ik @F- . Be— A Mathematica 7— 5 %85
Re—#b V. 0245

A [ B 1 CIP B 7 (201055 5

rp ERFEEROR R R MU AT
TRUE G NETT G281 96 5230026
http://press. ustc. edu. cn

AL R ED 55 A FRTTAT 22w E A
[ B AR AT 224

A . 710mm X 960mm 1/16  Eak.21 F%.400 T
20104E 1 HEE 1B 2014 4E 8 HES 2 0 2014 4 8 A4 3 YREVRI
EH:38.00 76



2008 S, A AT BF FHRARFEREZ T A F, LB ER ARG I F
WA e, B P EFEMAERGRE . FRECAL 5T ERKET BHS
BARAKRFHFKFOHREMET ., EETHERS AT 4884 281
Fr 23t %3 PAANIRE G AT 50 AP N Se At A 9

B+ BRI A S A £ 5] T 2008 £ 9 A A ER AT R RS
dis, 2tk 3 50 AP, A2 A KT AR AAR B FAT P 5 AL T AR89 B, SF
HEARBENBD R BEREZN T —R"EARXEZ LA P HRR] . A4S
HITARTFRRFHRAE R T AR L5 CHRFSHARESRE KT
BB, F R WA S B BIRAE A AR, AP BR R AKX FH S
HM)AFN BB X KM B, F XL ERELL T I8, BEHFMEmEFL
Bzt eu B RPN SR LA+ A"B R EEE B HRAX,

1958 F AR L Z B KR K30k 8 FEHAFRGENFRIT., A
BANFFRITAAFAR AN B FRIGHZF T HF ORI IEFRGEL,
B B ARYE A TR AL BT B LA RN A R IR RN R AT — & T
e R AR ROAL L FARGEE, AR ARR RO R R BEAZ
HFEP, BAALESRAIE o NEFHEHEETRREL AZRAKFE A
F HFEHAFAEASNFTAEIAET., ERARHTHEER A LA 2
5 ERAMES HFEHAMESOTH.FVRTRREOELR. A BARBT
—MX—FHREGAL,

FRAEF EAA R F WK 2R T 0GB R, RIS R R 8 R B
Z—, $45434 HHEAEREE HAHARBHAF.EAILEG L4
R AREAERFZHEHARAFR PR TR T, ERZW.EF R . ZHAN.ETFE
EE—EHFR HET RS EAT, F AR AR AR, RN
HFIR MR HRER SHOTE, FE LR EGFRHENF5



Mathematica 7 52 | #{ 12

T—RX—RBREFFE, NEIHBEM RI L KI5 2 A RN E LA sk
ROBM  EMFEFE RS AR B TR LI L E -FHFE BT ROHIEF
o, B EHM PR F AR EEENRFTRFELEHFIREHHA.

RETF A, FREALZRAFH THRIFAB S BRR.F T A4
Eare Bt A FERGRN . LB i AR FTEE KFFTE HFAS
A PEAAFHEARARF. FUABKRGRFERTHF TR L HFEHEK
FLEA B RERANGE S KT ARG A6 Oy AL AT Bl it —F IRAL, AT
TEFHFHOXAR.BEHROFZAEFIN ARG IAT, TRHFREYRIRL, 4L
B RAB KR 2B 5 A MR, SHER A ) A 3 A . NGRS A X A
AL ZXAHA T WKL,

T EAFHARKRT O ERARATY R X — R ZAREF A5, A
B A HEAY G B HA . IANBRF T OAZIEBILE PR F Rk iR,
B TIRE Aol K695 A AN 6 AR DL B B, 4 i 2 om A ) T 325
KA G ) FrHAY . BTN E 25 5 AT 454 A8 B SRR A %
BAEIARE F LA R RENE, 2 ERE SRR AN EA, Rt
RATARM A RERT HIRINERG LA A LB HA AR B HA,
1A EFRILE GRS A MG R BT, T RO %, EREREA G
BHAR,

NGB XA SR A AR F — A BT KRB F R R RR . L2 FR
HFRAGRIL, LT PEAFERRFZORFRLE HFHFEFRFRE
MR, ARG REM ARG BB TR A EIREHARKEETLELSERK
REFHAS k=T REBARFREANB Y. AZHFREF FRAER KNG

S{N
gzb
P

i}:
|

“\%ﬁﬁ_

(1 ] il <:"_—';\
=

o T T
e
>
»
o o



|12

B

BRETERGR AR AHFRRANRZR, —DNERMLE.
TENCHBRFRERR, —NERF A RRATHRL A K. ER
EUHHEZAHRETRNTURR R e At ENHTHFARER H
BT EMEARE #.

B #r Mathematica A /3£ 2|k & 7 , & 3 # & 500 & A 7 B X4
BRE 9 L 0 E F i R A TR By K25, 2004 SF B9 = fLif N R F %
4 £ 40 &£ Mathematica #y £ 5L A P, L& WM f1 B A A K FH
Mathematica £ A % 4 R LB 1 EHLIRAE 2 —,

1994 £ , FEHNFEARFRNTEARE AR EFRAFFITE
1% % Mathematica RENFH TG RZ — . ZREACE A B FZ LK
ABENKESBR.CH20 BRFRFEMI BHE HNF A HE.
ERMEEEL VW E THRFERBE T AIRAE,

KMRANFETERIERBTERA T L. AELEELMET
FHOERIBFAEW A, #A] € Mathematica f 7 #F R 2% 3] .
BFEEM TR KRFEFRITXFENILXF,

20 #4290 £ X B ], £ B N = A& Mathematica = ZAE h“H % 2
B EERNUHETE TR ST ER G ESEZR T MEHLE LWk
BNMEXRSEERRACENBEER"RENEITETI ARG EHR
FREHFXRENIXETE . CHNATEEET BEZF,

HTREHFFE. ZRNFHF LR, RN11% 5 7 (Mathematica
Q.2 OFFIHEELALENFERZFHAKF HRAE,1998 £ 9 A)fr
(#5 1t & % % Mathematica (4.0 ) # 2 ) (& 2 # B4, 2001 £ 11
) XWAHREMY —BEREA  HFE TEHERS A R



Mathematica 7 52 | #{ 12

P, e R R S R AR A B O L A i

TEARIMFY —FTHEBEFNEANRE NEHFE & EHE,
A4 4 i Mathematica B9 B 3 #w0 & 50 R 2 & MR 30R %
AHFREFRITEA B IERFARNES  E O REAR . 2FERMET
FHREERFFRREERHRFNZE, L EFEAAERARELE L VIRF
N AR EERF T EE BT ENE T NS, A
BRI MRS RN TR, I AR EE,

AP W28 E R 4 F2 Mathematica 1 — /), DA 52 7]
A48 Mathematica e X % DA X% B AR BUH B % 1 % 4 2 Mathematica
FHBERAFEAE; F2EZFAERVNEERFIGERFHRA
HF A BT A ERLR I ETER D KERE ST K%
M RRA T EEEN MR EAREE R ERFZHE5
ENABBEUNETEZFOEN G MW ERER SFEEE. A
TRELAURZGRFEPELXBEEHR(F1EFE 6 ENFuwfE
AAGHBER . EARARAFENERRR:FTEMESENAE
XEE T A ERFHERT A,

%5 B R 2539 4] 2092 . B T4 Mathematica B9 3% # Fa (2 8, A4k
A8 T EERENEEME T,

R 25 2 IR A X R AR Z AT 44 T 8 A B A )

Rt o B R K 9601 4R 1B (A B K 4 4 o) i (s A A +) L x|
FARCPER A ). 228 (FERAHE L) H(FFTHH &4 Math-
ematica(4.0 k) kA2 ) H P i e TAE !

B34 Wolfram 258 P E R B 5K R E R E#H L HRAE £ b
A+ Maryka Baraka X H J A& 45 %2 F 0y 45 B Frn 3 )

BHFERFEAARFHSAMBREERAFTHRIEFLTH
P&

% &
2014 4 6 A



- = P PP i)
BIED coerrrvmr oo emmr ettt Cii
ZEIP coeee (1)
0.1 FEEFFBE RGNS -ooveeerererrrermmrermreiii s (1)
0.2 Mathematica fAJf] «+eeeeererrrerrrrrme (5)
0.3 73 Mathematica  «eereeeererreremmmmin (6)
0.4 FREUEBHL cooevvreerernrem (12)
£ 13 Mathematica BB ZR R - vovovrerrrrrrrrr (18)
1.1 BUIZE R S BREI v (18)
1.2 FZJEER o (24)
1.3 B ceereren e 29
T4 B e oo (33)
1.5 FEIRER o 48)
5 I g S (51)
E2EF HERBTE oo (53)
2.1 BIRTIBE oo (53)
2.2 R A e (64)
2.3 HRRIBE oo (65)
2.4 RAIG IR I oo (7D
ST 2 eeeeeensenttttetiii et s e (73)
EEZER ALY e 75
3.1 SRR ceeeeere e (75)



Mathematica 7 52 | #{ 12

3.2 BETEFIMAT coceverermmerermmmermmmr et e (77)
3.3 AEEFUSHIERY cooerreerereeereeeee e (82)
Bo4 BTGB ceeeeeeeree ( 88)
3.5 BN TTFR ceeeerree e (92)
3.6 FHAMAEHL covveererii (96)
ST ER 3 ceeenenreetnentieiti e e (10D
EAET RMEREL (104)
A1 BEPEIYGE XL weevvrrnrnneeeeeemmmnni et (104)
4.2 %Eﬁiﬁmgz[géﬁ ............................................................... (115)
4.3 BEFEHIES GBI veeeeeeremn ettt (124)
5 I T g P (134)
ESE B(EITE iR oo (138)
D1 B ceeeerereeee e (138)
5.2 HHZBILIA +ooeeeerermrmnn et (145)
5.3 BEFAF covveeerermemne (150)
5.4 HEZRITEFFERHR -oveverrrrr (155)
5.5 IZI&W*&{E ........................................................................ (157)
5.6 BUIEGEITFIAIHT woeerrrrrrr (161)
5.7 THAYTTFEELALRR coovvvvrremmeerem i (169)
5.8 BEHEHIIARHL woeee (173)
5.9 EBPEFIEI -ooeeeerermrmne e (175)
ST I D ceveneencnsenttnttitietiti ettt e (176)
63 7F Mathematica HU/ER] -+ ovvvrerrrrrmrmn (180)
6.1 TYERITG vveeereneeenneeei e (180)
6.2 THYETE coeeeeeeeeeeee (198)
6.3 [RITEENIFITE 5 HEIL coeeerrrrrrrmrrerereemmmmmme e (209)
6.4 ZEAHLRFIBERERE] coeverrrernre (222)
6.5 FHEITOHER creeerrrrremmemmm (231)
6.6 FRERVEMEIATAS corveerrrrrer (242)
ST B weveneeecnrentttiti e (261)

.Vio



HTE EEN FEIFIRETEE R - vvvvvmrrmrrmmnrr e e e aaa e e (264)
7.1 HESBREL coverrrere (265)
7.2 FERERHL oo, (274)
7.3 BARETRIRIIZEE <o emermmemeeee e (278)
T4 BECBETIASEREL vreeerrrerreremmeeermi et (282)
7.5 BREUHIBPESGIRBEE L wooeererreerereeeeeeeeee e (284)
T 3 w1 Y =S (287)
T.T BERREL covrveree e (290)
ST I T weveneeecnnenstntttieti e (292)

ES8E BRI T - (294)
8.1  ZRAEIEAT] cevrecerrrerennittin e (294)
8.2 AEIRTE] wvvevrerene e (298)
8.3 EBAITEAT] ceveeereerernten (302)
8.4 FRIPAEHL oo (304)
8.5 FRIFYEHR cevvvrerrrrrrrrme (309)
8.6  FRJPAL rveverrr e (312)
TP EI 8 reeretnrterueeti i s (315)

- T T P PP P PP PP (318)

BRI TLHR v vverrrrrr e (327

il -



0.1 FHoi-fRsmfi

< HETESHSITE

MERAG B SRR EE AR 2 R SRR T AL IE AR s 5 AT T
YEIr =TS . 76 19 8 Z A0 iR R K TR 2N S T4
PR BUE TSR R B D ARG IR — M. R 19 AR 2 e B
WF9E R AT 8 R e TR 8 0R HOIR T, 00 0 B0y R RS0 45 4 b %o
BeF SR AT ot . B A MLR T DLS A5 0L X kAR T AR 4L, R
FHTFSA MR i A5 ) Rk W) 452 o BN AT Z A OB 7 i . it tiE 5 1 i
R H T35 L2 — ENIAC(Electronic Numerical Integrator and Computer) /&
Ry 3 1 ATy SR AL A T S I ) ST K T IR 55 1Y R v BOR il R B 02 AR AR £
PETT R A AR I3 3 02 PSR i iy 1) Ry ML B 4 . S5, 45 0%
HH ) 2 44 1) R DY 2 37 A A T TS ML R 0 25 b mT BRI AR 2 05 s DA
AT EER 1

BOET A R I R R EBUE BB e, — A S A BB —
NEE ) A e, — D2 X — iy 28k, Flan: iF 5 y = sinl0 + In10, FHZ5 R 2
1.75856, TEIFEALEPIES T BARFIR A B H i A8 5 R BRI AT S A
BARFIR XA KB N A BUE . TR AR R AR AR T AL
HABF M FETAE,

FHT R R R & R SRR AR i A R BRI A
— A, X 2 . B RE S BB A BB AR R i s

e 1 .



Mathematica 7 52 | #{ 12

BB, BN RIS R B AN E R LS AR ek AR 5 ek BT AR 02
IR AT
J4(x2 + y?)cosxdxdy = 8xycosx + y(4x* + y? — 8)sinx

FF T T BB TS50 TS AL A0 B 2 R AR (R 2 T R R R . AU —
L g R N R Y s N 1TY o N0 = R = = = N A [ R A = W1
AT Z 1) R I TR IR 2 R RO B R R Y
PRECE B RO B b 78 S BN A R R g .

< HFEIHEERES

Bl A AT NLRL = B R S s — T IR A7 5 1 sl AL 19 58 X
FRIOAIRR T . BEWERSREGTE AR LA L A S B S Rk
RIE— . FF5 RN RIE TXAER B RN . @ A5
THE A C Z O & R R TR R A ) TR

TR R R — IR B R AEC: TR RS, — A Ees
HRS . fF5TBEREHRRENE S5 IHRIE S A TR EAs. — M5
T R GG R EUE A 5118 BB R FIR P B s & 4 . IFf
BRI RER A TE—E , 5 TORFRECE A R CBUE T AR AT Ak i — S0k Fi

TR RGNBCF X R ILT- V5 B A Ber 5l B W) 85077 21 5 55 4L
2 A HE A R R AR T a Nz SR R 0 KR B AR B T
Gy TR R R AT 3R T R A R A A e i AR R R A

A C R F T LT B AT (R 2 B T T AR R, e i Flee 1t
W, BT RES I M 57 BURMIT N D3 7R 6 B[] PN TS 5 B 2 e
T ARAS DB TR A IV [ B HERS

< FEHENNA

o e UM T A

1E 19 42, ¥ FE K C2# 5 Charles Delaunay B4 DA B2 LA Z2 )47 BAE
A T A e AL . DA 1847 AR FN 1867 4EH 1 20 A B EHA]  Ath 58 I A R T KA
A VU AT SR R TR 4 T AR, 1970 4F MIT () —AM 58/
AT Delaunay W34 TR A, HA T 20 /Nty CPU B[] i 52
BT . EARVIFEERTE A 3 a5, Hrh — MRS B R A0S 3 A
S 2, 3 AN B TS R Y

BHIF B R A e S A A UG UE A Bl s L 0 52 2 75 T T

« 9.



%

T A BeA BIE TR SO B s AR R TR R . . — A 7S E
JEATAE DL - DIz 3y A SR A o 3ok 5 1 A0 4 TR R 1) 22 Ak e e o0 U 32, mT A
A EALEE BT X RS A R A REE  ER R % 5 7EHE S
A BRITHIWIBE R rp AT AT O R IT AN G I op AR AT U AT — DS
RGO TEM AR . ARG ia AR Z AER0E HEe U BLe i
WAL TSI RIS Z A . AT SR R Gt 2~ S BEIE#
SCHGHE B BRI GUIRIG T B HE R SR — 1 B 2 B D A B i
Per B ge

o HOUBHPE S TR

TEPER AL A )7 S5V 2 B ARB 2 TE R SR R B D 5T i — T ik
PSR GE I B SO — SE B HE T SR (i 1 S0 T H.. Bee gl
RZ K A HIE AR T RGN B B FEES IS B R IE - BOR R IF 5T A9 75
25 W R LIS LA PR AN AE AR a3 5 2 45 BHIIE N B35 SR A [ A 11 SR S A
JA R AR R SR R 2 R AT BE TRAL I I LA AR AR, B 2 15 B AR A 5
sCak o

o WeAHAn B T

TEAF ST HRE F RN G BB TAEE MGk A, H
RTEL 2 T R i B HUM B 202 R 3. BV ENRZ &
R B S R R A PR RO A ) ST R F T O 2 I A R 2kt
R LA AT SRR S s R N e SRR R R P R R
8580 eR RSO T LA EDULHS B~ 2 BR AR B 1) R B SR AR I S AR BE T . B
PR R B RE ST T AR A A A R I R B A e T R
Bes " Re ST

<& BSIHERSREE N

P BERGE—BTr N ERGMEM RGP, BT ITRERGA
AR AT S BB R R BT SF DiRE . H AT HeBRAT s AT 5
RARGNFE 0.1 Frs GRS D

PSR R GEE H A PR a7 )7 3 — MR B3 A — a4 T
FARLARCA TR AL TR I3 s 75 — Py U S — Bt )y, AT — R B i i
2 KT Basic 5 CIHFMERY . BT IR RSHMA A CRTFBoT
T SRR S R R POE S RFE/N. A CiE 5 I Mathematica H i) JL
MEAIER(GR0.2),



Mathematica 7 52 | #{ 12

®0.1 HELLRRTHERFSIHERSE

AR uh W
Axiom G B FF IR AR A4 L hittp: //axiom-developer. org
CoCoA G BT IRERA: A5 A CHL . http: //cocoa. dima. unige. it
Euler BRI IEAK 4, http: //eumat. sourceforge. net/
GAP S BETHRAT  THERHS  http: //www. gap-system. org/

G BRI R, 2830 0] fif 22 1150 . Grobner 3,

Java Algebra System ] . .
http: //krum. rz. uni-mannheim. de/jas

TR AR LT S He KL

Macaulay2 http: //www. math. uiuc. edu/Macaulay2
Maple R EAE , http: //www. maplesoft. com
Mathematica Rl AR, http: //www. wolfram. com
Maxima .2 TR (F , http: //maxima. sourceforge. net
Reduce o 2 R, http: //reduce-algebra. sourceforge. net
Sage M B PR http: //www. sagemath. org
Singular R BRI IR AT "ﬁ}ﬁﬁ%ﬁ(tﬁﬁﬂﬁ‘ﬁﬁﬂiﬁ,
http: //www. singular. uni-kl. de
% 0.2 CiEEZ70 Mathematica F i JLNIEAES
Cit® Mathematica
if AP 1) 15 else 1541 2 LA 14 1,14 2]
while (G 1) 154 While[ 444, i ]
for (I aa Ak ; 4504 TEHD 1EH] For[ W)tk , 4644 BT, 164




0.2 Mathematica 4y

Mathematica J& 3¢ [E Wolfram #5328 5] & AT 5 1B RS0, H 1988 1
YR AT LA s I R GG Z5 R0 FIss KT RE T M) R iAL » &AMy sE DR Al
SEEAE N Z G - AP R AN A 2008 4F 4 1 ) Mathematica 7, Mathematica = 55
Rk £ $5 gridMathematica, webMathematica, Mathematica Player, Wolfram
Workbench,Mathematica Applications ZE— Z&F7=f,

Mathematica s& Mathematica i Z I Hh B R 1 W R Y, N4 F & T 2 g
SR PREICE 35 T W SEE R M BSE AR Z B G B T 214
BEE T BT ARG s B & A A MR B sk B0 B AT i Bl T
EHIEINEETE &1 TA/EF 4 Notebooks B 8 /1 22 4145 e SC A 88 b 1 78
S5 P R B B BREE AR B R AN R B R G TF M T4 T R | T A S RN 45
TP . FEIE 20 4ERYSEEETT &, Mathematica 57 1 — BB TH3 08T
JER . RV Z @R IR . B Sk R0 DL A RGN SR B shiR 2=
18 BT RS B2 51k . Mathematica 51 A T HATIE, T VAR 0 K FE 2 0 P 4R
Mt BE /1 #1 Mathematica i) F 3T AR,

IR AT AL T & 3 ;L 7 20 45 AN W 8187 1 2 il - . Mathematica 7
AL T — AT A R W AR EE . Mathematica 7 A& H SCRRCR T
Hh S S B TR o SO B SCRY DL RGRE 3k 500 AN I HEFN 12 AN 1 i ] 4
B, A X SR o8 SE AR BUTE — 1 R G 45 P Al R I R A 3% B AT SE Ry 1
fEi . Mathematica 7 B FEHE IR B AEECEAXT R A RV 3D A8, & T KGR A0 21
G A TR BEPI A Ak 2% AR RS A il It 2 55 0 1 56 4 SRR 55 L
BB Et s A 1 T,

TE , Mathematica 7E 5L F 40 i Bom 7 g - E7E LA SU L TR
Bl AP RS R TE BeE R A2 fE SR R S B W . U
TERMIFBE B Rl = SR BE RS AT, BHTZE/ADA 20 il 5 5 s 700 2008 458 fi
JUR L1441 Mathematica (98 71, 7E9& B F1 H A# A K2 Mathematica fE
LT Rz AR OME T ENLIR TR Z — . FEZCAEIE R A 7 i 5 4%
MW RKAME SR T TEE B P AT Mathematica 2 [ TiRAE, BEHEEN

050



Mathematica 7 52 | #{ 12

“BEFASRL B SR I R R T A T . Mathematica HA R [R 2R AL
R R

o BATHRA R B 38 B AR T 2

« HA Matlab RFER A EUETTHE DI fE

« HZ Maccsyma,Maple 1 Reduce AFFE AT 5B 0 fiE

« HA7 APL Il LISP ARFERY N T RES AL BN RE 5

« {8 CiEF 5 Pascal i FIRHEMZE LT P BTHE S

<> Mathematica g% B&

Stephen Wolfram J& Mathematica {9 % B3 , §1 3% Mathematica 1%.0> R F )
FARPELT, [A]tJ2 Wolfram Research 28 & 2] Jp AFLE# . Stephen Wolfram
T 1959 4FA: T EAS 2. e 32 T O A 2 A RS MM 3 TR 24 ' 15
TR T PSS, 20 X7 B IRAT I B TR 2E e Wy B A 2 6 O
F 1981 4E Rl i 42 1) MacArthur 23575 . L5 . Stephen Wolfram 2 /1 F#F
FERERPEIRBZ N AR AP ST ool B shpl s TAERTS T —
FINERIRI B ARG X — 246 Gl i O 28 e 1 Heml, IR 7E 5 Ak
L A A IR T #5522 SR B T MM . Stephen Wolfram
R P AT I B TR A AR it v S5 0 5 6 O AR5 S0 DR 2 ) 1 32 B AR
LB #0852, th T 1986 441 J1 T Complex Systems Z% ik, Jf F 1987 44 Jp T
Wolfram Research /3 %], H M Wolfram Research 2\ &) 6] 75 JF 4, Stephen
Wolfram 5 8 T 2 5] 19 24 #: 31 2 /1 T Mathematica ¥ % . Wolfram 1 3§
Mathematica ) S, b4 E T Mathematica KB40 1 R AR S

0.3 %! Mathematica

Mathematica J&f}4? Mathematica /&— MF 5158 R 50, & — M ECFE M
FRCEFERYEME . Mathematica BEMffT 47 Mathematica BEWE 5 BT 545 AT A L
Vi eSS b /N e b TR H s BRI SEECE T T 2 H 5 45 1 B0 3R
SR R — 452 iR s ) 52 2 1 pR AR ADE

B4R % Mathematica 38 —JC 1, & 56 T HA 65 . /743 & B Mathematica
BN Z A R BT . Mathematica 23 8 AR TAE I 2 BOEFAK B

.6.



<> HEF0IE Hf Mathematica

247 Wolfram Mathematica 7.0 &7, 56 th BUAEFRATT I AT AY J2 — 25 Y
Mathematica EiC A% % 11, R 488 I B “ Ry 4 - 17, HBIH 5547 0 1k
(E0.D,

T E) &wEOE OFA D &L ® BToo BRE @ HE v mE @ 80 @ FEh oo

ioix
=

0.1 3 )\ Mathematica

iR Mathematica R 48R, W] 7E“SCAE7 S e BB )7, 54 T P i
“Alt+FA”, WSS ETIE DR T S E e, HNA PR B SO S 2 B
—ANXHEHE PRI ARAT . i o AT HE_E A Save " $4L MR AT I8 H R 40 Ay
“Don’t Save”#i4 , WIARAEIEIR H R G55 i b Cancel” 4, WU RO #5245 3% 1]
Z5(F0.2),

% Tolfram Mathematica 7.0 - [k@H-1 =]

I @ &EOE OBA D B R BT O BE @ HE ® B @ &0 o oo

e W ' -loix
THF... @ Cirl40 _.I
xH (@) Ctrl+F4
KHIEE (E) Shi F+Ctr1+F4
187 =) Ctrlts
ATFEN. (4 Sha £44C4r1+S
IE@L‘E%?"-I[& ) ! " ﬂSa‘re Changes to FmE-1 ﬁl
e e} # CFErE-1 BEEN, EFFFET
= . @

i Save | Cancel
HEEE ©) >
HEI (B} [t fE
FIEEE E)  ShiftiCirltF

& o.2

iR HH Mathematica




Mathematica 7 52 | #{ 12

& WA ERAR
B A Shift+ Enter % HUT fr 4 s e T35 30 Wb s 2 1158
TR RO RS M S . I 0.3 B,

It ® wEE BA D 8w Bm oo BR @ E o \EE @ 50 o B oo

Dras1 s _o x|
In[i]= 3100 |'—I
out[t]l= 515377 520732011331 036461129765 621 272702107 522001 'I

B 0.3 FiAXKETH

ZGE 0 i AR H BB OO In[ 1A Ot 1], In[ 1 3R AR5 1 2%
TEA], Out 1 A ik th 256 1 BRI Mis 745 k. A NI+

In[2]:= 123456789* 987654321 AR H—AN A
out[2]= 121 932 631 112 635 269

In[3]:= Factor[x*3+36x*2+431x+1716] O PRI i)
out[3]= (11+x) (12+x) (13+x)

In[4]:= Expand[ (x-3) (y*2-x+6)] (x JBIF 235 %)
out[4]= -18+9 x-x*-3 y*+x y*

In[5]:= GCD[391,561,357] R A 250
out[5]= 17

In[6]:= LCM[21,29,35] PR B/ INA RO
out[6]= 3045

In[7]:= Solve[{3x-2y==5,x+y=:5},{x,y}] (- fR LR PE T REL %)
out[7]= {{x>3,y>2}}

In[8]:= {D[x*2Sin[x],x],D[x*2Sin[x],{x,2}]}
O SECF i 5505

out[8]= {x’ Cos[x]+2 x Sin[x],4 x Cos[x]+2 Sin[x]-x*Sin[x]}

In[9]:- Integrate[x”*2Sin[x],x] CAFEAE R )
out[9]= - (-2+x*)Cos[x]+2 x Sin[x]

In[10]:= Integrate[ (Cos[x]+2)/Sin[x]*2,{x,1.1,1.3}]

080



CHRER

{{1.,2,3,4},(3,2,5,6},{1,2,-1,2},{0,2,5,7}}

0.546958

Out [10]

I3

= A=

In[l1l]:

OB AR AR A )

{11.2276,-2.83855,1.46668,-0.855736}

Eigenvalues|[A]

Out[12]

O 1 R BRI 1500

In[13]:= Plot[x*5-3x+7,{x,-3,3}]

-3

Out[13]=

In[14] := ParametricPlot]|

{Sin[0.99t]-0.7*Cos[3.01t],Cos[1.01t]

+0.1Sin[15.03t]},{t,-150,150} ,Axes>None]

R %)

73

(S5

Out[14]=

N\

Qe L RG]
ContourPlot3D[x*2/4+y*2/3-2"2/2

£
=]

i’

F ContourPlot3D

]

1

1I{xl_4l4}l

In[15]:

{y,-3,3},{z,-2,2} ,Axes—>False,Boxed—>False]
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Out [15]=

4] : ] ParametricPlot3D &A% MObius WY .

In[16]:= ParametricPlot3D][
{Cos[t] (3+r*Cos[t/2]),Sin[t] (3+r*Cos[t/2]),
r*Sin[t/2]1},{r,-1,1},{t,0,2Pi},,Axes>False,

Boxed—>False]

Out[1l6]=

In[17]:= Manipulate[Expand|[ (x-y)“n],{n,1,20,1}]

|
” i

Out[17]= Wt veasxi v 1z0xt v czloxf vt
2h2x” vt 2210wty 120wt v v a5kt _loxyt 4t

#: H Manipulate 8% Animate Bl B 8 AT A= a2
L] 10 L]



% %

In[18]:= Manipulate[Graphics3D[{Red,Table[Line[{{ (t-2)/2,
(t+2)/2,-2t},{(t+2) /2, (t-2)/2,2t}}],
{t,-2,s,0.05}]},PlotRange—>{{-1,1},{-1,1},
{-1,1}}1,{s,-2,2,0.0002}]

P

I8

BB A7 A e A3 T AR IS B e B R v FHL B OS
T IR T BB R T A

In[19]:= Play[Random[]Sin[x]/100,{x,0,2Pi}]

P

L 1

out[19]= ‘%,

[v][=] .28 s 8000 Hz

{23 DL 22 55 55 USSR I B — 1Y

In[20]:= Sound[{SoundNote["G"],SoundNote["G"],
SoundNote["G"],SoundNote["Eb" ,4]},1.5]

0110
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out [20]=
[ ][=] 1.5 =

VE A B P 69 Mathematica 7 35 4) . AR A B R G4, K S e B S
Mathematica 5 #= Mathematica 6 &%, A —2/& F Mathematica 7 #7138 R 3%,
REEEATBRATET; A — R RAEERFOHIHKTKE|NZTTHERAA,

T e AR A P BAT LM AR A AR ;88 — RO RTRFOL,

0.4 3k IR W Bh

< BB

Mathematica R4¢ [ 77 (1) 5 Bl SO &
RECH B i e A Ak R (B 0. 4),
Mathematica 7 ) 5¢ 4 % 35 75 2 K 4
1.4 GBI B 42 18], Horh 35 Bl SCRY 3L 5 1
K#50.8 GB, 7E“HE B Hrfr, FH P AT LA
RIS GER LT R BN R
PLa B ER A& 0.5~0.7),

XM OB R R — A kT
Mathematica (A BH445, 5235 AT LT
fif %] Mathematica )51, 54 )
BT A8 A BF R, AT UG B8
AR A A SE PR TAEH A9 12 B

0120

ETHn

EEREIL ()

EREI

EET

kRS (F) Fi

FREEEPEL W)
ET.. . @

Mathematica Players. .. (1)

FligizsE. . D
{EEER. = 6
PR . (R

AtATFE, . B
FtATEa. . L)

IHERE. . 3
T Mathenatica. .. (&)

B 0.4 “FEVEE




CIAZMEE - Volfras Nathemat B[] BN EY = #1295 — Yolfram Hathemabsl - ol x|

LEmpuas hEmpNE
S R A B2 4
F ZANES - P Introduction -
L Bk 1R 3 P Core Language
> AL SEE P Bathematics and Algorithas
> BERY P Vismalization and Graphics
A EEE » Data Manipulation
b EETH » Dynamic Interactivity
b iR > Hotebooks and Documents
> ERRASES P Systems Interfaces and Deployment
> W ThiE
P Add- Ons & Packages ¥l -
& A
B 0.5 S¥vEaRE Bo0.6 EMEH

XoF 38 P R U FRATT I TR 3 e G SCR A —A< T 00T Al 380 S5 X ]
LRI 4% F1O88 PR R R A b — T RIAT

BLIR B2 KR B T OGS AL+ 18 5B 78 225 Bk 0 7 DU Y
P SHE PR T B R A S R L $ Enter B, 40 A8 T8 SHE T A G B )
“plot” 5153 1134 I 5 “plot™ 3 F (£ i 45 1, ULIE 0.8,

T2t A S5 IR < plot” . U148 2% 45 S 5L 1) 37 %0 5% 3] Plot ek 00 5 B 7T, I
& 0.9, 7E Plot sRECAYHS B DUTH o AR T AR 2 Plot R 1 B 3L 6 T ki %k
A5 TEIT 8 PH AR % Rz P81 R I Y BRI ESAE DC R 2ORE R S L

< MEEED

TE“HFE SR B A — A R SR I R, mi i i Ab 2547 FF Wolfram
Research /3 ] f Mathematica & 7~ W H & 70 http://demonstrations. wolfram.
com/, FEZM I FA T~ F Mathematica 15 5 2m 5 1) sl 75 7~ , FH 7 vl LA F 2%
XS R AR S LR AR (] 0.10) 0 WRZE I 43 Bt 1 46 80 ol %) 105 8 7 o 2 i
255l ¥+ >] Mathematica ﬁ%{ﬂﬁ#/\%ﬁ
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Search Results 1 - 10 of 1134 for plot
O\Tr!,- wour search on all Wolfram sites

m Plot (Mathematicc HE1S)
Plotlf, £x, #_min, «_rnax}k] BHIET & < OEF «_min # «_max LEEE. Plot[{f 1, £ 2, .3,
L3, ®omin, x_max}] BRLSEE £,

ListLinePlot (msthamastics HEHE)

ListlinePlot[{y_1, v_2, ... }] 88 = R8EL,. 2. .. GH SEAHZED — 8.
ListlimePlot[4{4x 1, v 1%, L2 2, 9 2%, L] HRESEM « A0 ¢ 1 Fed —%&. LstlinePlot[{list_1,
list_2, .0 }] B0, et

Basic Plotting = 8147
Basic platting functions, This plots a graph of sin(x) a5 a function of = from 0 to 2= You can
plot functions that have singularities, Mathematica will try to choose ..,

0.8 #HIF“plot"HEHER

_inix
4 F A I 0| BF [ »l ol
0, EFEHETIHEELOL

|»

Mathematics > Mk SEE = M@ Ot =

MATHEMATICA MEXN T | wE e | | &N ow | | FEET» | | URL:=» |

Plot

Plot[f, %, %mins Fmax}]
EHEmM FEr BER N # e EFEE.

PlDt.[{f]_, fﬂi b ATy M Xmar )]
SRNL--EM A

0.9 Plot BB TNE
< HEEE
BT AT LG S 2% R 7 48 500 A 2 4h, Mathematica i 2 41E T —8%
PN 1) BRI B HE S T — A 5 10 ORI {3 B (2 0.3),
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ch | oz MsthWorid  Wolfram More »  WOLFRAM WEB RESOURCES

Wolfram Demonstrations Project

Browse Topics Browse Demonstrations | ‘Wolfram Mathematica"7

| S based on Matematica 7 Now Available for Immediate Download »

Mathematics
Algebra | Calculus & Analysis

e ed De 5 r
Computation Featured Demonstration:

Algarithms | Compuler Science .

Physical Sciences Sogrwnd el _J— ]
Fhysics | Earth Scisnce P [ T

4 Segmenting a Medical Image
Life Sciences Contributed by Shadi Ashnai
Binlogy | Medicing ..
Other Featured Demanstrations
Business & Social Systems
Economics | Finance

# LacerDiffraction Pattern

# Mean and Single Prediction Bands far a Nonlinear
Model

# |keda Delay Differential Equation

Systemns, Models, & Methods
Discrete Madels | Metwarks

# Shyling Line Caps and Line Joins
¥ Spline Sketchpad

Engineering & Technology
Machines | Electrical Enginsering

Cur World

i Browse Random Demonstrations »
Everyday Life | Geography ...

Creative Arts
Art| Architecture | Music

Kids & Fun -
For Kids | Puzzles | Optical liusions .. Latest Additions 7711, 2010 | 5857 Demonstrations

Mathematica Functionality .
Short Programs | 30 Graphics S

Wolfram [ ot ==
EDUCATION PORTAL » { i

Advanced Resaurces for the Modern Classroom

0.10 Mathematica J&-~InH
F0.3 FTBEH
EXI i o
Definition[ symbol J&{? symbol B AR E X
Information[ symbol 57?7 symbol itk T — M I E R

i

In[1]:= ? Sin (<251 sin BREAYE L)
System Sin

Attributes[Sin]= {Listable,NumericFunction,
Protected}



% %

In[2]:= ? Sin* A LA sin HFk Y pRET )
V¥ System
Sin SingularValuelist
Sinc SingularValues
SingleEvaluation Sinh
SingleletterItalics SinhIntegral
SingleLetterStyle SinIntegral

SingularValuDecomposition



% 1= Mathematica WEAR=

1.1 By eom k%

1.1.1 #HigRay

Mathematica H 1) ] RS S ARG R 40 A FRAL SRR A 48

Mathematica F1 35 A T4~ 0 2] 9 MECFLL . BT Z BIANBE A 25 4% L2
SRIHAD A IE S RO E AL AR IE S T AR A . RENERT.
F36 I Mathematica A DAZE/R AT BAS BE AR 55 A 32 i T H LB R e Fnd
PRSI TR . R 5 B i S 25 RS v R el . N - A
2 119 100 YRI5 s A5 80—~ 31 57 (1) it i B4

In[1]:= 27100

out[1]= 1267 650 600 228 229 401 496 703 205 376

TELL BRI, 27100 J& FH P A B BRI g FRIA 20, “Out[1 )7 /& R Guf th /Y
“In[1)"MTHELER . “In[i]: =72 REEBITE B RWE | DHPE AL, &
F b B B R X Fh SRR B 2

In[2]:= IntegerDigits[27100]

Out[Z}: {112/6/71615701610101212/81212/91410117419/61710131

2,0,5,3,7,6}

In[3]:= Length[%]

out[3]= 31

0180



% 1% Mathematica th 3 K&

FE In[ 3 JiEAI %" FRoR G — A CEFR 1D % 255 FH ™ % 7 # i 5
fRIfLH AR . Length[ % J45H Out[2 ] 5 T R KB

Mathematica H 78 FEECR R H— BR800 3. 2 PS50 B0R B 1 L
ANRESEBRI AT, REEHEHA FECk IR . RG0H oo X RERAL T . 20 55
TR B R R A R E ., filn

In[4]:= 12345678987654321/234321

111222333222111
2111

Mathematica H % S50 245 FAT A BRSO A8 Se8 S M8 iz
AEERAETHL . SR AR 2R s 07 0 W/ NBOE L il dn 3. 14,
— . 618 AR E IEM /NS . T —FR s BUE A WAk A Buk e L il
12. % 34FIR IS 1. 2 X 10% (12 % "34 R BEB0 . 40w 4 i BEmT DL/ NEOE
2 AT AR EOE . filtn .

In[5]:= x=12345.

out[5]= 12345.

Out [4]=

In[6]:= ScientificForm[x]

out[6]= 1.2345x10*

5— M= 2iE 5 AN A L 7E Mathematica Ha] DL g SCEUN A RUALEL FETTHAR
o AT DL ORAR R4 i S RS B2 o DT T DA S B e A B AR T3 ol

In[7]:= 1°20 (x BHA 20 A RECF B 1%)
out[7]= 1.0000000000000000000

Tn[8]:= 12.34>20 O /NS JE R EE 20 DA RO )
out[8]= 12.34000000000000000000

Mathematica I EFURFE LA x + 1y B X Fm i, Hp 9zt x FUEHs y #6
AL R A PR e S B R A7 1 J& Mathematica W) H B (FE 1. 1),
fian .

In[9]:= z=(2+3I)"2

out[9]= —-5+12 1T

In[10]:= {Re[z],Im[z]} O A3 A5 31 42 K p SIS L BB+
out[10]= {-5,12}

0190
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F 1.1 EEREHEERS

% | ¥ 9
EiL2 4 2 TR W R

A HE 1/2 AN x/y BIBRLI 080 x oy K
SRR 0.5 AR AR TR L
HE 0.5+1 T x + Ty, y AT R A B S5

£ Mathematica FridiE T — S8R0 W80 MR 1.J095 Koo (B R =
FER 1.2 REEFHBELPr LR — DS 1T RUE T8 4 U S Ui
B B B EARERHE UL ARRYUH TR AL R a4 . il

In[1]:= 1+Pi

out[l]= l+mx

In[2]:

In[3]:

1.0+Pi
out[2]= 4.14159

(25 R MERAE )

G RIETH)

GoldenRatio= (Sqrt[5]+1) /2

Oout [3]= True

RL2 BERYEEEN

w8 oo M
Degree ﬁlf;@f@]?}ﬁfﬁﬂ"]fﬁ?ﬁ%ﬁﬁ)

E AR IS o= lim (1+ -5 )" =2, 7182818
EulerGamma Euler %% v = lim (1 + % e+ % —1In n) =0.57721566-+-
GoldenRatio ﬁ%ﬁgqﬁ%ﬁ

I s i= /-1

Infinity Jog5 Koo
Pi B i % x=3.1415926-+-

0200



% 1% Mathematica th 3 K&

1.1.2 HH

< BUERBIR R

TERCE N AT A, O T SRR R A 55 5 f A B el B, 76 3 A 54K
AR TR L T 4h SRR AR H S A A5 5y AR N A R R R . — Bk Ut
RE SIS 52BN EBUEZER B 3h2h MR 5 25 58 . W SRR 2T gh s il
A BE SR, o] LR R 5 R . il .

In[1]:= N[Pi] Cx UHLARHE BE )

Out[1]= 3.14159

HAR Out[ 1551 FAEK BA 6 AR T B Lbr L& 16 A 83T.
PR LB Out 111945 S A2 DRI 21— A28 30, B AT & B — a5

mn(2]:= N[Pi,20] (* L 20 {7 BOBF )
out[2]= 3.1415926535897932385

In[3]:= Rationalize[3.14] O B30 M A )
OtB*E
ut[3]= 50

ST F R x, Rationalize| x | JCIE ¥ H B3 0 A Bk . AT, Rationalize[ x,
dxJAT LSRG x f— N BEGEUE p/ g - (#45| p/q — x| <dx.

In[4]:— Rationalize[3.1415926,0.000001]
out [4]= S22
utl4l= 773

BRI Fe 0 s N 2 1.3 P
F 1.3 HEXRDOERES

FXIE ¢ w9
IntegerPart[ x| x WPEBER 5y
FractionalPart[ x | x — IntegerPart[ x ], x B/NEGH Y
Floor[ x| ART x BB RBEEL
Round([ x] x BEETA
Ceiling[ x] AT x W s/ NESL

n210
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ESE S
EXR A |
N[x] x (SRR A
N[x.n] x 19 n AR I M
Rationalize[ x ] WL p/q— x| <107 q *H IS p/q
Rationalize[ x,dx x I I

<& BFHENEGR
FA T8 H B RCT e 2] AR 2B B g SR AR AT T
%K. Mathematica #2417 A s % FIF A bl Z [ FL GR 1.0 . filtn.

In[5]:= 2771110 Ce g AR50
out[5]= 14 C B R )
In[6]:= 16~~ABCDEF Cx AT 75 aEhE0)
out[6]= 11259375 OB 80
In[7]:= BaseForm[0.0625,2] (Gl o 1 v 5 )
out[7]= 0.0001; Cx gyt e )
In(8]:= IntegerString[10!,16] O A 31 7S 2R O
out[8]= 375£00 Cx Bt — DA ER O
xR 1.4 BFHHENERIH
EI 3 oM

b ~digits f A b 1% b<<36

BaseForm[ x,b] x B b BRI R

IntegerString[ x. b 8 x HAL b HEHIE A

FromDigits[ string ] INTFAF ER ) 3 B A

IntegerDigits[ x, b] x 1 b HEfIE T 513k

FromDigits[ list, b] NR i SR ER Bk e

0220



% 1% Mathematica #y 3t A8

1.1.3 #FEFRE

Mathematica HA7 #iit 3000 >N eREL I 55 1 M) S5 50027 31 8 S B0 1 45
AT5 . REBRE & FR -5 5027 P B & FRAR TR 91120 - Sin ., Cos 45, K 31 I
HARMEE, GSHFERPOEMA FTASH T KRR ## (8 0.7 )\
H Rl AR BN LT T A itk R ECR PR 20 8 FH RS B

e i RS B R [F] Mathematica 1 B ECS BOERIRTE 7 45 5 L, [RG5S
SURAFEIER. BMERA S B G T B 7 35 5 AR AT DA I . 7E i AT T H
AR A T8 PR G AT AR P F2 5 Ctrl + K A b4 1% s %L
2

TFIEFRAIE 2 E RIS R R E S % (R 1.5),

*1.5 ERVERY

EEI 4 uo M
Abs[ x] B85 GUECDON W= S 1] )
Re[z].Im[z],Arg[ z].Conjugate[ z] SR SEER M e A A
Power[ x,y].Sqrt[ x] TEREE AR
Exp[x].Log[ x].Log[b.x] TRECREL . B SR Bk B R AL
Max[ x1,x2, ... ]\ Min[ x1,x2, ... ] R I/ IME
Sign[ x] 55 R

Sin[ x].Cos[ x].Tan[ x].Csc[ x].Sec[ x].Cot[ x].
ArcSin[ x].ArcCos[ x].ArcTan[ x].ArcCsc[ x]. = PR BRI L = £ pR L
ArcSec[ x].ArcCot[ x]

Sinh[ x].Cosh[ x].Tanh[ x].Csch[ x].Sech[ x].
Coth[ x].ArcSinh[ x ] .ArcCosh[ x . ArcTanh[ x ], | X 28 %k F 5 0 o %
ArcCsch[ x].ArcSech[ x].ArcCoth[ x|

ContinuedFraction[ x ], FromContinuedFraction[ a | IIEURE ST B2 [ AL

Binomial[ m,n |, Multinomial[ n1.n2. ... ] 0 A K
Factorial[ n]. Factorial2[n Brae(n) U (nID
FactorInteger[ n | L3 G

n230
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ESI g
GCD[nl.n2,...].LCM[nl.n2....] B R AL/ NAEEL
Mod[ m,n].Mod[ m.n.d] RE
Prime[ n].PrimeQ[n] . PrimePi[ n] ESAVGN WS U L S8

FAFERRE— R UG SR TR AT R LU S AT A AT
UnA B B RSO A s b W] LLAL S — SR RRER AT AT AT\ LR AT\
o WERINTATH A —D N\ Z A\,

In[1]:= "a\\A\tb\\B\nc\\C\td\\D"
out[1l]= a\A b\B
c\C d\D

A Enter WHCHIERIA — DATAT i T 547 KK S 800 A shy
WA & F XA o

In[2]:= s="abecd
efgh"

out[2]= abcd
efgh

In[3]:= StringLength[s]
out[3]= 9 AP

1.2.1 FREBEER

FATAT IS —A A5 B IR BT 91 36 » s R 247 R I i — A H
FAFHAE PR BN 1.6 PR,

0240



% 1% Mathematica #y 3t A8

RL6 FRHBEMEL

IR ¥ 9
Characters[s] TR E TN R
StringJoin[s1,s2. ... ]

P—— LA FAFERPHE N — D7 e
StringLength['s] TR
StringSplit[ s ] W2 FIF AT B A
ToExpression[s] HEFAF AL Rk
ToString[ expr ] IR AR AT

In[1]:= a=Characters["H[ERFF AR KHF"]
Out[1l]= {EF‘IIEI%}‘I—I%I&I*IﬁI%}

In[2]:= StringJoin|[a]

out [2]= HERFAHAR R

“< 7 Stringloin R IZ BAFIE

IH[B]:: {"ab",{"cd"}}< > "AB"< > {{"CD"}}

Oout[3]= abcdABCD

StringSplit BB AT R P 28 AT (R 2R S A% T R AT AT 79D L 48
TR T T W] DR HAh A FF4Ey StringSplit eREHY 73 FAAT .
StringSplit["This \t \t is a \n \r string. \n"]
out[4]= {This,is,a,string.} (AR ] A3 B AT A A FE B 5 %)

In[4]:

In[5]:= StringSplit["Hello, \tWorld...\nblablabla",{",","."}]
Ce At FE S5 A SR R A3 B AT )
out[5]= {Hello, World,,,

blablabla} (% R [F]— BB 2R - HR )
BN FAF R A A E IR String, FRATTAT DAAE — i 19 R 38 XL 1 F4F
B W] DR R A — e ik Bl .

In[6]:= FullForm[ToString[N[Pi]]]

Out[6]//FullForm=

n250
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"3.14159"

In[7]:= ToExpression["5!"]

out[7]= 120
1.2.2 FHHEEK

A — MR KBTS U — s T SO QISR IR AT ARG 1 L A AN 9L SR
oy gE] B AS UE DU RT DL StringCount pRER(GR 1.7,

RLT FHEEREY

IR v Wl
StringCount[s, t] s He AR
StringPosition[ s, t] s B ES RN SR
In[l]:= s="Mathematica is a modular software system in which

the kernel which actually performs computations is
separate from the front end which handles interaction
with the user. "; StringCount[s, "the"]
Out[1l]= 4
TSR TR AT AR 0GB X 4 A4S BAGE) “the” fE T AT AR P 47 B, 0 AT il
StringPosition pF%{.

In[2]:= StringPosition[s,"the"]

out[2]= {{3,5},{51,53},{116,118},{161,163}}

DL ESEREH]LIX 4 4> the” 70 5] 5 P8 F 45 ef b ) 3~5.51~53,116~118,
161~163 [\ & .

StringCount #l StringPosition PR 1 AT LA $HAK MY 7 5 Z Hb b il A 4k
BREABAAVCRL R F 5, AR PR

1.2.3 FHHERE

WERFRATHTEAR BN AT P AE R B A 245, 308 A P 2 L — 11
g4, U A] LA StringTake R4,
. 96 o



% 1% Mathematica ty 3 K &

In[l]:= s="abcdefghijk";

StringTake[s, 3] CHREURT 3 M%)
out[2]= abc

In[2]:

In[3]:= StringTakel[s,-3] CEEHUS 3 M)
out[3]= ijk

In[4]:= StringTakels, {3}] RIS 3 MR/ )
Out[4]= cC
In[5]:= StringTakels,{3,6}] (3B 3~ 6 7245 )

out[5]= cdef

In[6]:= StringTakel[s,{-2,-8,-3}]
Cx INBEIBCR 2 BIEIECE 8. # P K- 3 2 H)

out[6]= jgd

(b Hy, StringDrop BRSO 745 5 P4 T 749 3R 380 R 1 78
In[7]:= StringDropl[s,-3] MRS 3 N5
out[7]= abcdefgh

In(8]:= StringDropls,{3,6}] CMMBRES 3~ 6 MFFF)

out[8]= abghijk
StringTrim p& M BR 545 8 R P 3 1) 2 11 74 B 5E 74

In[9]:= StringTrim[" \ta b c \n "]

out[9]= a b c

In[10]:= StringTrim["aabbccaabbccaabb", ("a" |"b")...]

C< MIBR P AT B 221 a BE b*)
Out[10]= ccaabbcc
StringlInsert pRECTE A #1948 2 07 B AL IH A FA4F
In[11]:= StringInsert[s,"**", 3] CFRTESS 3 NPT ZHT*)
Out [11]= ab* *cdefghijk
StringInsert[s,"**" , -3] CJfifEEIEEE 3 NP2 )5%)
abcdefghi**jk

In[l2]:

Out[12]

0270
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In[13]:= StringInsert([s,"**", 6 {3,6,-3,-6}]

(e o3 AHETESS 3, 6 DN FAFZATAEIES 3, 6 D FAFZE*)
Oout[13]= ab**cde**f**ghi**jk
StringReplacePart ok U 74T Ef 1945 & (0 &AL Y745

In[14]:= StringReplacePart[s,"**" 3] BT 3 DT )
out[14]= **defghijk

StringReplacePart[s,"**"  -3] B 3 ANFAF )
Out[15]= abcdefgh**

In[15]:

In[l6]:

StringReplacePart[s,"**" 6 {3,6}]
B 3~ 6 DFAF*)

out[16]= ab**ghijk

5 StringReplacePart pR %A [ . StringReplace bR £ H# IR $5 78 0 ] 5 o 7 457
E s Sb ¥ S NN TR S = B NS i Sl TR i DA I RV € il P S U T i
T, PR A B e F A SR S R N £ S A B AR A

In[17]:= StringReplace["abbabb", {"ab"—>"x","ba"—>"y"}]

out [17] _ Xybb (* fE"ab"}ﬁ%}:&}"X" R Hbanﬁh&:uyn* )

ToLowerCase fil ToUpperCase pR%{ 7 HIHL AT 8 o i r A5 = BE 5 A0 R /NE
FRAK T 70

In[18]:= ToLowerCase["ABCD"]

out[18]= abcd

In[19]:= ToUpperCase["abcd"]
out[19]= ABCD

StringReverse sREGE 747 H3 7 19 74 DU HES o

In[20]:= StringReverse["ABCD"]
Out [20]= DCBA

AT G PRI AR 1.8 B

0280



% 1% Mathematica #y 3t A8

K18 FRHBREEY

EST o M
StringDrop[s,i].StringDrop[s, —i] MR s BT A5 | N
StringDrop[ s, {1} ] MEE s BIZE | ASF4F

StringDrop[s. {i,j.d}]

%J@%Sﬁ@%l,l*d,,l*kd/l\'%?g
HHr k=Floor[ (j—i)/d],d §E1{H 1

StringInsert[s,t,p]

15 s BIRLE p Al ¢

StringReplace[ s, rule]

M rule ik s 5

StringReplacePart[ s, t,p]

8 s FERLE p bR T i ¢

StringReverse[ s ]

e s HpeE AT

StringTake[s,i].StringTake[s, —1i]

s HIHTE AN VE AR R T H

StringTake[s, {i} ]

s [ER §| AF4F

StringTake[s, {i,j.d} ]

SHS i i+t d. i+ kd TR
T P k=Floor[ (j—i)/d].d
B 1

StringTrim[ s ]

I 5 P 75 4

ToLowerCase[ s ], ToUpperCasel[ s ]

TR N /NG PRy R TR

g ZE R XA R Bk R R S AT AR S IR IR A A A

SR PR R AT PREURI 2R

1.3 7%

N T AE TR SR AT e 25 2R

=

3

WO By | S i, 7E Mathematica

AR R LASESC RIS R R R OO AR A I AT IR AR A M
FREAPSCE AT U A, 140 “abel237 o B_y”  “HobR 7 # E  ik

n290
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AR . T3X"FIu v (u 5 v ZIAH —ZSA8) A RETE N R 44

Mathematica X /38307 B R/NG I A 5 a RN R A2

T Mathematica (1% P & pR A O B OCHEIR)ER S LARS FREIF LY O 1SRRI
AT P AR A LUNG TRk R — @ W RS TR R on A8 i T A
flif] C.D.E.I.N.O % RZE LM 71,

£ Mathematica 91, B {E A 2B, AR b A7 288 AR F ANAXCAT DUAF I — 44K

FAFH 1] R R E 8 AT DU O 2R BT SRR S DR R 7R B E R
BONRR P BT SRVEXZ AT 2] RIS T A2 7 5D . iz 2R
YRR S AN ST U B H A 22 L R G o R A0 A2 5 T T PO (L S T 0 1 A
PR, B5C I, Head pREURT DAgh AR ST, Bl .

In[1]:= {Head[l],Head[1.0] ,Head[I], Head[Pi], Head[Sqrt[2]],
Head[{1,2,3}] ,Head["123"] ,Head[x —>x"2],
Head[Plot[x,{x,0,1}11]1}

out[1]= {Integer, Real, Complex, Symbol, Power, List, String,

Rule,Graphics}

1.3.2 ZERE

1E Mathematica 1,3z BAF“ = "al“ . = 743 Bl “ TR AR A0 28 R AV G
YN A 77 . il

In[1]:= u=v=1 CHAEEMRZE v Flu *)
Out[l]= 1
In[2]:= f=x*2+x-3.2; (AR —AZ TS £+)

1t Mathematica H, & 5515 1) 1 — D EREZ DR IB XA L 7] i — 178247, 40
SUUHATERZARBA i AHERE GG SR WP T— A
A EARZ R . BN, 5] In[ 2], BEEERTAARIE AL LS. BT
BHITA R — KB R I AL

In[3]:= m=Table[i+]j,{i,5},{3,5}1; (41 5x 5 HFEIKL m*)
In[4]:= d=Plot[Sin[x],{x,-Pi,Pi}1; O~ {l—IEeREIERIKLT o)
In[5]:= Show[d]

0300



1.0
0.5
out [5]= E—
In[6]:= {XIYIZ}={11213} (*X¢3/I\
out[6]= {1,2,3}
In[7]:= {x,y,z}={y, z,x} (*

out[71= {2,3,1}

% 1% Mathematica th 3 K&

AR B[R] IR )

AL B )

X ERIE A9 A &, AT LU Unset pREGH R E M 80H Clear pREGH R T

ERIEAE Lo By 3t B A 8 al DURE IO o T N A7 =5

], $

PL = Mathematica

A AT () I ] Ay B 52 {6k A 2 i B Y R 1 i R IR

fn.

In[8]:

In[9]:= {x[1],x[2],x[3],x[4]}
out[9]= {Sin[1],Sin[2],3,4}

x[t_]:=Sin[t]; x1=1; x2=2; x[3]=3; x[4]=4;

(EBR x[31%)

In[10]:= x[3]=.

In[11]:= {x[1],x[2],x[3],x[4]}

out[11]= {Sin[1],Sin[2],Sin[3],4}

Tn[12]:= Clear["x'"] CIEBRLL x FFSL AR %)

In[13]:= {x1,x2,x[3],x[4]}
out[13]= {x1,x2,x[3],x[4]}

AR R BRI 1.9 P

*1.9 TEFREH

M 2% Ui il
Unset[x] B x=. B x E
Clear[x1,x2, ... W x1, x2, - BUEAIE X
Clear[ “pl”,“p2”,...] BERSEC pl, p2, -~ VT EC AL F E L

n310
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1.3.3 TEHR

FA17EF Mathematica AbBRAF 5 202X BB , 485 23 18 2 SORE (Y [ . FR A1 2%
RTETERE] T AR RECERIR y = f(x 1, x2, ) A B LA L H
K H M RIB AR B 2 R R W S SRR U . BN« 7158 = MR (W T AR A
LI Heron 223,

In[1]:= Clear[a,b,c]; s=(at+b+c)/2;
A=Sgrt[s(s-a) (s-b) (s-c) ]’

Hrba.b.c il =MER =K., MR a=b=c=1;A"KER
BAE=AMAIE AT AL S IRA AL T RS R DL & A FRATTRT LA
AR T AL — BA A

Replace N[k AU ] 5 ek A

Ho B ) R — S ok — 41 40 lhs—rhs AR B X GEFHF ESL 7 2.

fan.

Tni2]:= A/.{a—>1,b—>1,c—>1} (*f a,b, c #BHAL 1)
01,11:[2}:«/75

4
Tn[3]:= 2+3x+x*2/.{2—>3,3>4} (48 2 H k3, 3 #A 4%)

out[3]= 3+4 x+x°
1.3.4 &EFL=E

R Fat T, JUHR PR P B B, AT & 0 e B A A SR i, BN
x [PE. 0 RATHRTERT P A— B xSREHATRI AT, B4 .

In[1]:= x=RandomInteger[10];x

BaseForm[x, 2]

RFEFRAEST Y x () ) 2R B EHgE, ek x ik RIME . SR, S TE
— MFAGEAY SR — AR AR IR W BRI, DL ke R sk, il

In[3]:= For[i=1l,i<=3,i++,

Jj=ir2
]
e 32 .



% 1% Mathematica th 3 K&

P EiBAAS i E . FRATAT LA Print sR% AR B EH B £ 104
(Notebook) % [ .

In[4]:= For[i=1,i<=3,i++,
j=i*2; Print[j]
1
1
4
9

Print 7] LU tH AT An] 23820, WG K R A8 AKX 5 . Print[ exprl.expr2, ... Jif
it exprl,expr2, -+, FRIRFZ BN B 25 4% . Print i 5 U #4777 A5
HARIR Out[ * ],

1.4 A %

H| /& Mathematica FYEEAS XS G2, 38 H IR FRECA RIS 2 R L
WA, IR APRE | RAFG SR PIFN . AR RAEE L& AR HE 5 ik
A RATCER TR Z B HE S HIIF, Flin. (1,2.3), FGis)3 N EREE 1) 2 5k
TEIE R SR ES R 58 @A TR] . — B i SparseArray 15 ) 5E X .

— MR EAEEZ A ICER, [FA— 53R B IR AT DL A [R) 28 5 1 AT ]
Mathematica X}4 . #in.

In{1]:= {1,{{1,0},{0,1}}//MatrixForm,Image[{{0,1},{1,0}}]}

out [1]= {1, ((1) S)..}

WER—ADFNRM AN TCR BRI, AR Z BT . T i) 72 56
R 4ERAL
Mathematica " b T HHETES) R FERIER R, AT b, AT FHZEA
PN A R B S RITR BRI A HEF . SR A IF P, R A RIE
L AMBHEAE,
.33 .
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1.4.1 FIRAEM

MHN R ITEBR A M TR AR RN R EE T, YRR E
if L A T3R8 A LA ] Array.SparseArray ., Table %5 pRFCEAE A3, Hlan .

In[l1]:= Array[Sin, 3]
Out[l]= {Sin[1l],Sin[2],Sin[3]}

NIEAY) Table i54)5_FIHIAY Array 15514 AR A BOR 5 308 A1 20 LU B
9 1

In[2]:= Table[Sin[i], {i,3}]
out[2]= {Sin[1l],Sin[2],Sin[3]}

In[3]:= Table[i”(j-1),{i,3},{],4}]
Out [3]= {{1111111}1 {1/214/8}/ {11319127}}

DA A E T Al — A . T EE A 404 BE Array , Table,SparseArray if
AR A E SR BT

In[4]:= a=SparseArray[{i_,j_}—>i*(j-1),{3,4}]
Out[4]= SparseArray[<12>,{3,4}]

7E Out[4 |rp . <<12>RWIM 5 R PR T 12 IR (3.4 KU B8] £
Je—A~ 34T 4 FIHIHERE .

Mg SN F bR UHES N F Z 8] Al LAAH FL A fk . SparseArray e EHEAR HES 54 1L
it gi813 . Normal o BT M g 51 56 AL W b S 32 . MatrixForm o £ AL 2
HEZ) 2 (S sl i 81 20 DARE R 12 U

In[5]:= Normall[a]
Out [5]= {{1111111}1{1/21418}/{11319127}}

In[6]:= MatrixForm[a]

Out [6] /MatrixForm=

1 1 1 1
1 2 4 8
1 3 9 27

Fr T Array,SparseArray, Table pfi%{Z 4}, RandomInteger, RandomReal #l
. 34 .



% 1% Mathematica th 3 K&

Range pREHL 28 H B FORAE 18146
In[7]:= Range[5]
out[7]1= {1,2,3,4,5}
In[8]:= Range[2,10,3] (<DL 2 HEI .3 NAZENEFEZERE] )
out[8]= {2,5,8}

Jifi44 B, RandomlInteger 11 RandomReal pR% 7351145 B L3 BRI REAL S 5K

In[9]:= RandomInteger|[] (e 22 PR LEE % 0 5 1%)
out[9]= 0

In[10]:= RandomReal[] (*0~1 Z[B] W FEHLIEEL )
out[l0]= 0.207268

In[11]:- RandomInteger[10] (*0~10 Z[BI A FEFLEE L *)
Oout[ll]= 8

In[12]:= RandomReal[{1,2},3] (*3 1~2 Z[a A BEALSEEC)
out[12]= {1.78648,1.40824,1.3437}

In[13]:= RandomInteger[l,{2,3}] (*2 47 3FIIFEHL 0- 1 KERE*)
Out [13]= {{lIOIO}I{lIlIO}}

T4 Table B8R — 55 5K 2 v0 6], Hoir 51 36 10 oo 2 2 R B ENZ
Table pRHAOIEIAAE S A BUE M PR

In[14]:= Table [Plot[f[x], {x,-Pi,Pi}], {£, {Sin, Cos, Tan,
Cot}}]

Out[1l4]=

3 2|, 1
4
6F

0350
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AR R I 1.1

0 F7R.
F1.10 EHIIFREEE

v W

Array[ f,n]

A —4EFN R L] 120, fIn])

Array[f,{nl,n2,...}]

YR E S K

SparseArray[ { posl—vall,
']

posZ2—valZ, ...

RS 155 pos: AR val;

SparseArray[ list ]

TERRHES AL R B 51 2

SparseArray[ data,dims, val |

Rk e AT EME val, val B (E R O

Range[ x,y.d]

iﬁﬁﬂi’%{x,fod,"',x*kd 7/\EP
k =Floor[ (y—x)/d],x Fd HBREEN 1

Table[ expr, {n} ]

e n JGH F% {expr, expr, -

L,expr}

Table[ expr, {i,x,y.d} ]

H 3 % {expr| i 7F Range[ x,y.d JFPHUHE }

Tablel expr, {1, list} ]

Az 8 22 {expr| i 75135 list HHIRU(E )

RandomlInteger[ range, n |

RandomReal[ range,n]

A n A BENLEE Bl SR n BB N 1

ZAGEMIWISF e Rn] A S RISIFRICER . RGUE ) s BURAT Listable Jg 1%

P B SCeRE AT LAE S ek

In[1l]:

In[2]:= Sqrtla]
out[2]= {3,5,7,9,6}

In[3]:= Sin[a]

out[3]= {Sin[9]
Apply ¥
Apply[ f,expr ]
Apply[ Plus, list |
Apply[ Times, list ]

0360

,Sin[25]

KA R

a={9,25,49,81,36};

,Sin[49],81in[81],Sin[36]}

W A eIz A, Apply (1 FHI &7 R 38, b VS LT
PREL A T [ EH T 3Ri850 expr
2 list P T A JC R INfE—ie

12 list PP LR AAE—
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In(4]:= b={5,8,5,7,2,6};

In[5]:= Apply[Plus,b] (< ¥451 % b P EFE BT E M)
out[5]= 33
In[6]:= Apply[Times,b] (53R o HETA TR AR )

out[6]= 16800

1.4.2 FIRTRRER

Woa E— M, al Li 1JFOR a 55T DGR a 28R alli.j 1138 a
B 4758 Aoc R al i, ]Fm alLi LG0T deall{isj, b 113
/—T_\‘ a E@?%{a[[i]]’a[[j]:lf"}o fﬁﬂﬁﬂﬁ a %{{192»3}9{4»5’6}9{7,899}}’51”
al[2]P&{4,5,6},al[2,3]]8k a[[2]][[3]1/& 6,all{2,3}]]/Z&{{4,5,6},
{7,8,9}},

([ 185 E Part sRELHY 55 —Fh XL A exprl [spec | 184 #54% [7]
T Part[ expr,spec [igH]), .

In[1]:= a=Table[10i+7j,{i,3},{j,3}]

out[l]= {{11,12,13},{21,22,23},{31,32,33}}

In[2]:= a[[{2,3},{1,2}]] A2 2 Br o)

out[2]= {{21.22},{31,32}}

1 S BT ) exprl [spec ] ] = value Al LI BB WA LT R AIME.

Tn(3]:= a[[1,3]]=0; a B a IME N 0%)

out[3]= {{11,12,0},{21,22,23},{31,32,33}}

BT Part pRE% 22 ¥h, Mathematica 12324 T First. Last. Pick. Select. Take.
TakeWhile % pR % THEBGN R I — L2 A T0 R X 28 R B A e H 15 2
HIFICR IMH .

In[4]:= b=SparseArray[Range[3,20,2]]; {First[b],Last[b]}

out[4]= {3,19}

In[5]:= Take[b,{-2,-9,-3}]

Cx IVEIELES 2 BIMEIRCE 9. K- 3 F2 )
out[5]= SparseArray[<3>,{3}]

0370
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In[6]:= Normal[%]

out[6]= {17,11,5}

mEEENE allisj. )5 all{isj, -} ]] Partla, i)t Take[a,i].
Partla,{i,j}]5 Takela,{i,j}].Take[a,i |5 Take[a,{i} AL LA LA
12 SR BT & AR AR A BB 3 AN BRI .

In[7]:= PiCk[al{{lloro}1{11110}1{11111}}11]

IR ZfonE~)

out[7]1= {{11},{21,22},{31,32,33}}

In[8]:= Select[b,PrimeQ] R b PRI A =50

out[8]= {3,5,7,11,13,17,19}

In[9]:= TakeWhile[b,PrimeQ] (x H T e L = 80)

out[9]= SparseArray[<3>,{3}]

In[10]:= Normal[%]

out[10]= {3,5,7}

PPN R ITTR M REANFR 1. 11 FiR.

RL11 EEIIRTENEE

X |
al[i]].a[[ —i]] a M5 i DICER VEECH | IR
al[1sjs... 1] alLi L0 L]
a[[{isjs... ) 1] {allil]sallj]d.}
First[a].Last[ a] al[1]].a[[-1]]
Take[a,i] . Take[a, —i] . Take[a.{i}] a AT i 5§ ATER el li]])
a[[133j]]8¢ Takela, {i,j} ] tallillialli+1]].0allj1]

tallill.alli+d]].-valli+k*d]]}

a[[i;;j;;djjﬂi Take[a,{i,j,d}] JiFP k:Floor[(j* i)/d]

Pick[a,b] S bLLi]]=True 4 al[i]]
Pick[a,b,x] FrafE bl Lil]l=x Walli]]

0380



% 1% Mathematica th 3 K&

ESE S
CXE ¢ uo
Select[a, f] Bl fLallil]]=True ) a[[i]]
Select[a.f.n] A n Al fLalLi]]]=True iy al[i]]

tal[1]], s al K]]I} f

TakeWhile[ a,f] flal[11]) == flal[k]]]= True

4 [5R T TakeWhile 2Z A HAth bR $438 B 5 5551 26

1.4.3 FlIZRfEH

Mathematica $2fit T Drop. Rest, Most, Delete ., Insert, Append., AppendTo.
Prepend. PrependTo, PadLeft, PadRight 45 p&i 55 H T 7 51 3¢ 1) 48 1 17 B AL i A Bk
MER A B ZATTR . Bl

In[1]:= a=Range[10]; Drop[a,-3] MR )G 3 B> )
out[1]= {1,2,3,4,5,6,7}
In[2]:= Dropla,{9,2,-3}] (< B 9 BI5E 2 Wi b4 - 3 IBR *)

out[2]= {1,2,4,5,7,8,10}

In[3]:= b={{1,2,3},{4,5,6},{7,8,9}}; Most|[b]
Out [3]= {{11213}1 {4151 6}}

In[4]:= Delete[b,1] CPMER bL[1]11%)
Out [4]= {{4151 6}1 {7181 9}}

In[5]:= Deletel[b,{2,3}] CMBR 112,311
Out [5]= {{11213}1 {4,5}, {71819}}

In[6]:= Deletel[b,{{1},{2,3}}] (< HBRZ 1~ TT R *
Oout[6]= {{4/5}1 {71 8/ 9}}

In[7]:= Insert[b,x,3] (*FE b [ [3] ] ZHIHHA*)
Out [7]= {{1I213}I{4I516}IXI{7I8I9}}
In[8]:= Insert[b,x,-1] CFE D3] 1Z)EHEA*)

0390
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Out [8]= {{11213}1{41516}1{71819}IX}
R4 Delete[ b,3]5 Delete[ b, — 1]J#[H] . Insert[ b, x,3 ] Insert[ b, x, — 1%
AAHIE .
In[9]:= Insert[b,x,{3,4}] (CLED[[3,3]1]1ZEHHA*)
Out[9]= {{11213}1{41516}1{718191X}}
In[10]:= Insert[blxl{{_l}l{_l}I{_ll_l}l{_ll_l}}]
CrFEFN R B[R] —f7 B AL Z UG A BT ITER *)
Out[10]= {{11213}1{41516}1{718191XIX}IXIX}
In[11]:= Append[{1l,2,3},x]
out[11]= {1,2,3,x}
In[12]:= Prepend[{1,2,3},x]
out[12]= {x,1,2,3}

Tn[13]:= PadLeft[{1,2,3},10] (< Jf 0 I *)
out[13]= {0,0,0,0,0,0,0,1,2,3}

PadRight[{1,2,3},10,{x,y,z}] CJIfEEcaRbimsl)
Out[14]= {112131XIYIZIXVYIZIX}
BRI EENR 1.12 FiR.
®L12 BEIIRIEE
P, W
Dropla.i].Dropla. —i].Dropla.{i}] | M a (57 U5 i 5 i ATE

MR allillsalli+d]],- alli+k+d]]
Hep k=Floor[ (j—i)/d],d WBREE N 1

In[14]:

Dropl a, {i.j.d}]

Rest[a].Most[a] MEE a B2 14~ e 1 o E
Delete[a,p] MBR a TE0i 8 p AbRYITHR

Insert[a,x,p] TE a MNLE p AMEAITE x

Append[ a,x],Prepend[a,x] TE a IR JBSRIE A LR x

AppendTol a,x],PrependTol a,x] 15 a WHTS EIIEATTR X, BERIRME a

1E a WIS FRNHE AL TI0R x.

PadLeft| a,n,x |.PadRight| a,n,
adLeftLa,n,x]. PadRightLa,n,x] EEKTE N n (515 . x BB O

T Db R BOE TR g s 3%
. 40 .



% 1% Mathematica th 3 K&

g ZEE TR XS] 3R & (BR T AppendTo Al PrependTo) Z ) . 3]
FAR BB F AR A » T Z A AT AR IR AT R 45 R

1.4.4 FIRTRERK

TANAH BRI B TR x BEEESS T2 B a WD T
x? XK, Count, FreeQ. MemberQ. Position %5 p& %50 Al DL 5 F- A7 % ok L4 | [a] 55,

i

In[1l]:

Out [1]

In[2]:

Out[2]=

In[3]:=

Out [3]=

FreeQ pf

In[4]:=
Out[4]=

In[5]:=
Out [5]=

MemberQ[{a,b,c}, al]

True (*a JEFNERITE )
MemberQ[{{a,b}, {c,d}}, al

False (*a NEEFVERE 1)2%)
MemberQ[{{a,b},{c,d}}, a,2]

True (xa LEFNFIHT 2 JZ*)
BT LA AE SR MemberQ pRELHT T AE » (H 2 & L HITEZA T Al i FE
FreeQ[{{a,b},{c,d}}, al

False (*ra JBIERE—ZHITE*)
FreeQ[{{a,b},{c,d}},a, 1]

True (*a NEFEME 1 2%

Count I Position pRE5 725 H TR a2 b B B A IR BORI. & » Length bR
BOUW 2 B AR5 12 IT0R NS

In[6]:=
Oout[6]=

In[7]:

Out [7]

In([8]:

Out [8]=

In[9]:=
Oout[9]=

In[10]:=

s={a,{a,b},{{a,b},{c,d}}}; Count[s,a]

1 (s HIEE 1 EPE 117 a*)
Countls,a,?2]

2 (xs WHT 2 29 24> a*)
Position([s,a]

{{1},{2,1},{3,1,1}} AR a B AL E )
Position([s,a, 2]

({1}, {2,1}} CHf 2 ZH a LA E )
Length([s]

0410



Mathematica 7 52 | #{ 12

out[l0]= 3
BRI F TR R ENF 1. 13 iz,
F1.13 THRIIRTEWERE

CIR i v Wl
Count[a.x] T a 5 x IEFEAY TR AL
FreeQ[a,x] FIWr x REATEa
MemberQ[a., x] HIWT x AN a ICR
Position[a, x] 15 a hEE x ALE

T PAE R B ANE ] TS

1.4.5 FIRTRHAF

XHNFR TR HT R A REEZ —. P2 sE (lin. kX i
{7 ESCHE AT AR #R A EE R RS P . Mathematica Hxf 1 R IC R HEF 1
PR Sort bR %L, HiAth (9 4 ¢ R §LiL A SortBy, Order, OrderedQ, Ordering,
Permutations, Reverse, RotateLeft, RotateRight 4%, %0 .

In[1]:= Sort[{9,3,1,2,4,6,3,4,7}]
out[ll= {1,2,3,3,4,4,6,7,9}

In[2]:= a={{97311}1{21416}1{31417}};
1n[3]:= Sortla]
Out [3]= {{21416}1{31417}1{913/1}}

Sort pREICMFE I 94T )i HE Y » B TR IIE 28 1 SO0 A R/ A SRAH 55
TR BB 2,3, - FIOT R K /NHEF . ﬁn%&ﬂ]ﬂ%i’ﬂﬁ%}é#ﬂﬁ%})\k
FNHER AT LA SE SCHER BR %L

it L TE R 2 TEHR A AR I B0 B R A I 450k 0L T AN 24K
PEHEAE IR . Bildn .

In(4]:= b={E-Pi,Pi-E,E,Pi,Sqrt[1000],100}; Sort[b]

out[4]= {100,10 «/ﬁ,e,e—n,n,—eﬂr}

FATHT LU SortBy pREAK A NN EIIHEF o
. 42 .



% 1% Mathematica th 3 K&

In[5]:= SortBy[b,N]
out[5]= {e-x,-e+w,e,n,10+/10,100}

In(6]:= SortByl[a,Total] 3 RATICR ZAHEF )

Out[6]= {{21416}1{91311}1{31417}}

TEH 4 15 00 F . Sort B8 i Fl OrderedQ[{ # 1, # 2} & 1E M HE ¥ 58 %L,
OrderedQ[ {x.y} 5 Order[ x.y]=0 HA R AIRR .

In[7]:= OrderedQ[{3,2,1},Greater]  (*H[Wri7 MIKEN/NEF] )

out[7]= True

In[8]:= {Order[l,2],0rder[l,1],0rder[2,1]}

out[8]= {1,0,-1}

Ordering lREZG B 7P 2 )5 T RAE R F F P AL &, Fe i, % o 2
1,2,"'9715/‘]—/[\?5”55']»51'] b = Ordel’ing[a]’@% 1929 . n H/‘J—/I\HF§IJ93"JFH
al[b]]5 bl Lal &R EAruEHESN (1.2, n} Bl a 5b B,

In[9]:= Ordering[{1,4,2,8,5,7},-3]

out[9]= {5,6,4} (R 3P TCRIMENE )

Permutations pRELZS HHFIFRICE WA FHES X SR PRI DA EE .
184 ] Permutations] Range[ n ] 54 i n B HFES ., .

In[10]:= Permutations[{1,1,2,2},2]

out(10]= {{},{1},{2},{1,1},{1,2},{2,1},{2,2}}

5§ Permutations pRECHAXS i . Subset BREL 4, tH 5 R TT R A [ 415 7 5, B
TH. FIFEPHITRE TG EE (HE Subset ALK BN ARFIMITE.

In[l1]:= Subsets[{1,2,1},2]

out[11]= {{},{1},{2},{1},{2,2},{1,1},{2,1}}

Reverse, RotateLeft, RotateRight pR%{ AT ¥ 51 50 2= FHTHES . FH T 46 BE Y
W54, RotateLeft[ a , — n % [HF RotateRightla,n ],

In[12]:= a=IdentityMatrix[4]; a//MatrixForm

Out[12]//MatrixForm=
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1 0 0 O

0 1 0 O

0 0 1 0

0 0 0 1
In[13]:= Reverse[a]//MatrixForm (x| Hiifg] )
Out[13]//MatrixForm=

0 0 0 1

0 0 1 0

0 1 0 O

1 0 0 0
In[14]:= RotateLeft[a]//MatrixForm (A7) _EFgd)
Out[14]//MatrixForm=

0 1 0 O

0 0 1 0

0 0 0 1

1 0 0 0
X FNFICRHT RN SR 1. 14 PR,

F1.14 WNFRTEHFRE
] ] i G|
ffFHHET % p XFa CEHET .
Sort[a,p]

24 p BRI R EN Y

SortBy[ a.f ]

W fLa JRPRUENTE X a HER?

Order[ x,y]

L {x. v R/ A4 /W IR [ 1/0/ — 1

OrderedQ[a,p]

HIWT a HHOCFEE BT HES .
HHE R p B IS AR

Ordering[ a]

HEP Z IR BAGRTE a PRIALE

Ordering[a,n,p]
Ordering[a, —n.p]J

HEF ZJ5 8l n A5 n AJTRTEa PRIALE .
HHEF KA p BRI RTAR Y

Permutations| a |

a HILE I ITA HESI
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ESE S

FXI ¢ w9
Permutations[ a,n] a K n ASTTR WP HES
Permutations[ a, {n} ] a P ATTRW A R
Reverse[ a,n] a W5 n JRICR R . n BYBVEEDN 1
RotateLeft[a.n] a HOCRE A WA n ME
RotateRight[a,n] n EUEE R 1
Subsets[ a] a A T4
Subsets[a,n] a WA A n DITR TR
Subsets[a, {n}] a P n LT

£ : Order, Reverse, RotateLeft, RotateRight, Subsets p& %1 1&E F T # i 51 ¢ Sort., SortBy.,
OrderedQ, Ordering ., Permutations p&HCAS & FH T 51 2 .

1.4.6 FREF5HD

Flatten pRL AT IA S0t LRI ESN R PG5 O iR ES R 1 45
3. 5 Flatten BRI, Partition pRECIEAES R P INTE 5 . 05 K55 7 BLA
TICARAR R B+, 4 .

In(l]:= a={{1,2,3},{4,5,6}}; b=Flatten[a]

out[1l]= {1,2,3,4,5,6}

In[2]:= Partition[b, 3]

Out[2]= {{1/213}1 {4151 6}}

Flatten il Partition PREGAH F 2 B A0 EHA —— N 4. 1A X%
H A Mathematica B9HS B SCRY .

Gather il GatherBy RS 35 [F 2 TT R A — & B B T 191 3%
Fe A BCF A R E BB A B . Bl

In[3]:= a=RandomInteger[3,10]

out[3]= {3,0,2,0,2,2,3,1,0,1}

In[4]:= Gather[a]

out(4]= {{3,3},{0,0,0},{2,2,2},{1,1}}

n450
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In[5]:= GatherBy[a,EvenQ] Cr AR IS )
Out[5]= {{3131111}1{01210121210}}

Split 1 SplitBy s ECHR A AR 4B I0 22 15 A1 4% LS k0 A T i AR T R
P ST A3 IR AN AR JC AR B IR o 40 BEALAE R 2 2388 T 100 <, Hi B
TS I I o 2 S TR A B I B R

In[6]:= a=Split[RandomInteger[1l,{100}]]

out[e6l= {{0},{1,1,1},{0},{1,1},{0},{2,2,2,1,1,1,1},{0},{1,1},
{0},{1},{0,0}, {1}, {0,0,0,0,0}, {1}, {0}, {1}, {0,0,0,0},
{1},{0},{1},{0,0,0,0,0},{1},{0,0,0}, {1,1}, {0, 0},
{1,1,1,1},{0,0},{1},{0,0}, {1}, {0}, {1,1,1,1}, {0}, {1},
{0,0},{1,1},{0},{1},{0},{1},{0,0},{1,1},{0,0}, {1},
{0,0},{1,1,1,1,1,1},{0,0,0,0},{1},{0,0},{1},{0}}

In[7]:= b=Map[a,Length] (*¥ Length pREUN HT a MBI E*)
out[(71= {1,3,1,2,1,7,1,2,1,1.,2,1,5,1,1,11.,4,1,1,1,5,1,3,2,2,4,
2,1,2,1,1,4,1,1,2,2,1,1,1,1,2,2,2,1,2,6,4,1,2,1,1}

Tally pRERT LURS BIFRAT TR 21 3% o A-5507 th EA UR B0 8 4 IR A B2 e 51
FHE A EHET

In[8]:= Tally[b]

out[8]= {{1,27},{3,2},{2,14},{7,1},{5,2},{4,4},{6,1}}

Join BREAE Z BN R A FFAE—E W] FFAE R sy Has B,

In[9]:= Join[{{1,2},{3,4}},{{5,6},{7,8}}]

out[9]= {{1,2},{3,4},{5,6},{7,8}}

In[10]:= MatrixForm[%]
Out[10]//MatrixForm=
1 2

3 4
5 6
7 8

In[11]:= Join[{{1,2},{3,4}},{{5,6},{7,8}},2] (*Jf 2)=*)
Out[11]= {{11215/6}1{3141718}}
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In[12]:= MatrixForm[%]

Oout[12]//MatrixForm=
(l 2 5 6)
3 4 7 8
SR A I AR o RN 1.15 s,
R1L15 FIRMEHFIFS R

ESI g
Flatten[a] R ES R IET-h 1 4E5%
Flatten[a.n] R E SN R n R
Partition[ a.n] FEINRIRIT A TR n 17315

Partition[ a,{nl,n2,...} ] HU RS FEHF R n1 X n2X - R/NIgF B

LI EBUUIEESIeS SN iEoa R R
S FIRAG P ASTCZ IR AR [ 2 545 (H SameQ

GatherBy[ a. ] Hdls fla JRICRIARIFINFRICR
FEFN LRI I T i LR JOTR MR 1514

Gatherl[ a,f ]

Split| a,f
plitta- - AR B ARASTE R R 1% B4 ] SameQ
SplitBy[a,f] s fLa IR OCEETRI 513
TG R FEZEOTREWEE .
Tally[a,f] . ;
[ RRKE B S TE R R B RIS, 54 [ SameQ
Join[al.a2,...,n] AN FNRAE n JZIRREIHE—E, n BBEEN 1
¥ : Flatten, Partition, Tally Join pR%5iE F T-#i 675 51 % ; Gather , GatherBy ., Split ., SplitBy pR %A
EHTHBSE.

Union, Intersection,Complement pR 73 5l i 1745 & B9 I 28 kb is B4, 45 31
A S A EEIUR I B e 7 HE5 . Bian .

In[13]:= a={2,3,5,5,1,2,1,0,2,4}; b={(3,1,0,2,2,0,3,0,3,2};
c={2,3,4,3,2,1,1,2,4,1}; Union[a,b,c]

out[13]= {0,1,2,3,4,5}

In[14]:= Intersection[a,b,c]

out[14]= {1,2,3}

n47o
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In[15]:= Complement[a,b,c]
out[15]= {5}
GIRIFEAIZHRENFE 1.16 iR,
F1.16 JRMNESEERH

SR |
Union[ al,a2, ... ARG MR R T E T
Intersection[al,a2, ... ] EAEG W MR EE T F T
Complement[a,bl,b2,...] MW a b1, b2, - R MEE LEIHEF

T DA R B ANE ] T RS

1.5 & & K

JLF-FrA /) Mathematica X &R0 AN R Rk BF A/ E [F Y
BUE A R R A BORE ) e AR B X Hon, 2R ks
B — AN A #2353, Mathematica (1933 85 3o R it 2 26 35 2SR A8 19 1ot
F2, Mathematica [3iE 54, 40 + . PO > = 5 BT bR AR
D27 11D DA R T GRS N Eﬁ—/\ﬁﬁ *f%‘ﬁTU%ﬁﬁﬁm RYNRBI IR E
PR IR A BB B SN2 s

FullForm pR#45 H 235 :UE 1) 5¢ 2T 3K, Head B4 R B ME N R INZE
PR PRECE A, Length sRAUN 25 th KA E A BE . il .

In[1]:= {FullForm[{1,2,3}],Head[{1,2,3}]}

out[l]= {List[1l,2,3],List}

In[2]:= FullForm[expr= (x"2+3*x*y)+ (y*2-y*x)]

Oout[2]//FullForm=
Plus[Power([x,2],Times[2,x,y],Power[y,2]]

In[3]:= Length[expr]

out[3]= 3
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In[4]:= {expr[[0]],expr[[1l]],expr[[2]],expr[[3]]}

out[4]= {Plus,x*,2xvVy,v"}

In[5]:
iR H AT A In[b 0 2S5,
1.5.1 BEARAFKIER
— AR F ik 0 R B (B ) R B B (R B0 BT L, HE
rh s R 2R AT DL A S S R s LU R G Nk e S P A
E X PR, Mathematica FP B ARBEAFINFR 1.17 PR,
* 117 EREZEF

FullForm[Plot[Sin[x],{x,-Pi,Pi}]]

BRI BRAF LA |
1 [1.03.0 BRI B3R SRR AT
2 L W 3fe WL e
3 +4 - - B3 ED BN B
4 t=.-=.x=/= BRR RIS Aol A &
5 8 Ti %
6 J P SR B ) et N AR
7 * ./ ENS
8 .- vk

TEAG IR EOL T EARRBX P RS AT LLZAT, fFlhn:"2a",
"2 " "2« a "W GEMIFEIR, "(a- D) (ct D "H"(a—b) * (c+ D "HE X &
AR HZE a2 " 5" 2" B AR R,

BARIBERISFENECE W3 1.17 s, RIgOs B8 N 222
A TR DU 42 B 31 A AR . 480 a0

In[l]:= a=1; a*=a+=a++
Out[l]l= 9

TEax =a+ =a++ A, AT a++ X a BIMHAE N 2,05 a ++ fYIR
[BMEE 1548 PARIAT a+= 1. 0X 0} a BIEAED 3. a += 1 AR W 35 o AT
ax=3. ] XM a FMEAH 9. a =3 KR IMEHE 9.
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FEANIG BB AR SE RS BT Sl FH RHES O 2 B 80 .
1.5.2 BHEFIER

—NUHE True,False ) 3835 UFR N8 5 ik 20, 128 85 3 0k =0l th 2 s
AT e RS BT K. 100 Infinity==2Infinity $tj&—BUE True (9384
FekA R IFFEERATRN o <<b BFRBAFZEEFZIEA. 2§ Mathematica
Tebf e ek R B HUH True, False BB s, R % 2 38 2 E S5 FfTd
NN R ERZERRA Filn.

In[l]:= x"2+2x*y+y”*2-= (x+y)*2

out[l]= x’+2 x y+y°== (x+y)? Cx Joyktf e ek U~

Mathematica 12 FIC Rz BAFWER 1.18 P,

F1.18 BEMXRIZER

IBEAT u B

< <= .=>= >0 = KRIBEFF
az=bs= SR AH A
al =bl = ... PSS
a<b>c<... a<b&&b>c && -
And 8 & &.Or 5 | | .Not g% !.Nand. e e

, , BB

Nor, Xor, Xnor, Implies, Equivalent

ForAll[ x,cond, expr ] BRI, 24 cond BRI, FR T
Exists[ x, cond. expr | JRAT

And[a.b, .. ]Jo{"a&&b&&... "FRBES ., B HALY a.b,-#BJE True B,
And[a,b, ... ]J& True,

Orla,b, ... Jat"a| |b| | ... "KREBHE, HHMN Y a,b,--hEDH -2
True Bt,O0r[a,b, ... |5& True,

Not[a]si"! a"ET/RBHEIE. Y a 2 False i, Not[ a ]2 True; 24 a & True
i, Not[ a |+& False,

Nand[ a,b, ... %4 T Not[ And[a,b,... ] ],

Nor[ a,b, ... %4 T Not[Or[a,b,... ]].

0500
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MHANY a,b, .. . PHEFEASE True BF, Xor[ a, b, ... |52 True,
MHEANY a,b, ... PAEEEASE True i, Xnor[ a,b, ... |5& True,
Implies[ a, b4+ Or[Not[a].b],

Equivalent[ a,b, ... ]3¢ T Or[Andla,b,... ],Norla,b,... ],

K T HZ A R iz BT E N A2 A, £ Mathematica Hrif Al LA
o A5 B e e VRN 3 B R A, Bl . lima, =0#9e-N TE S,

In[2]:= ForAll[e,e>0,Exists[N,Implies[n>N,Abs[a[n]]<e]]]
out[2]= V.eodw (n>N=Abs[a[n]]<e)

&
[
[y

Lt BT oA RmBE. RE 10 LA &K T

(1) 220 (2) logs135
(3) e (4) In(1+e™?)
(5) sinl5" + coslb’ (6) +/|In sin35"|
1 1

D) cos<23rccos 3 ~arccos E) (8 tan(drctdn g + isin f)
€©)) IO(cosziTJrisinZl) +6(cos£+isin£>

3 3 3 3
(10) 12<cosgf+1sm3fn) : 8<cosf+1smf>

2 2 6 6

2. 1H4 861.1638.2415 #y 5 A A 475,
3. H4 48,105,120 #h & N AR

4. HEA LK CH.Ch.Cls,

5. JFE 311 /711,611 /1511711 /2011,

6. At x=0.12 F x =67/100 4 71t 5 o~ sinx. 3t S 31 1R 50 A K

7. BAWTIRFRAATTE 5 R
(1) {1,3,5,7,++,99} (2) {1,4,9,25,--+,100}
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(3) {1/2,1/4,1/6,1/8,+-+,1/100} (4) {/NF 100 By % %5
8. MM MRE7APENEFHINTE.
9. ¥% a ={Pi/4,Pi/2.Pi). B X FHE4THE.

(1) Apply[Plus,a] (2) Apply[ Times,a |
(3) a2 (4) Sin[a ]
10. 23R4
11 12 13 14
21 22 23 24
31 32 33 34
41 42 43 44
1. #r &4
11
21 22
31 32 33

41 42 43 44
12. AL A 16 A 5.2~9.7 Z H W LK. BT 474 FI KA, R B R T
R A B AN
13. FAL” 4 60 A 100~200 = & By F &) 2 4, m3x 23
D FFHF;
(2) &R,
14. 5 W 5§ T 7| % %4 4 % #y Mathematica % # £ 35 X,
(1) m>s Em<<t,Bl m&(s,1);
(2) x<-10 & x=10, 80 x & (—10,10);
(3) xe(—3,6]H y&[—-2.7),
15. 2 FH E=ZADBEQ A K (xis y1)s (x2s v2) s (xzs y3) s FHE 25 4
7’1’7’2»7’39/‘Jﬁo %‘Jﬁﬁ?@i*ﬁ(x,y)%@%ﬁﬂ_i/\ﬁﬁﬁ%%o
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2.1 ZWmAsH

Z I IR R W AR IR X A5 AR TS E R & TR R R
PRSI R AR A E T Z N A — R AT A 8 20 % — ik X
)& Fa FHERE T T 202, FR N & Fh B L s T 20, BRT1T2
TN I8 T F R PU 2 5. 2 Ah , Mathematica REEiA R HE T — KHLH T 45 b
200 X s B A R R 140 - 2300 R 95 B 20 RIS I, AT
5 L i R oy LA T ZE I A SR . X Loy & A R i =22 n)
P A LT ILRZE,

2.1.1 ZWMAMEXREE

Z WA R FEAEB A s sk R BRI BE S s () ik
(=) FRECOMBRE () B S 5 —MAERE Wz HA S, 200
(3 1 R R R i B 5 R AR B X B2 24 254040 B I 1 CREBal i
O 2 PR 22 2] Expand 5 Simplify 25 pR 500 T 45 R 04T e T 51
T AN 2R Ay B A5 2 3T 0 A A B 5, T2 eR %8 PolynomialQuotient 5%
PolynomialRemainder A fgf3 2 Fyaim=. #ilin.

In[1]:= tl=x*2-2x-3; t2=x-3; tl+t2 (+ ZI e *)
Oout[l]= -6-x+x°
Tn[2]:= tl-t2 (x 2T+ )

0530
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out[2]= -3 x+x*

In[3]:= tl*t2 (+ Z IRk )
out[3]= (=3+x) (-3-2 x+x?)

In[4]:= t1/t2 (x 20057 *)
out 141 -3-2 x+x*

ueldl= -3+x

BEMNNHASE LI, a COF b)) FEME—R 2T g Co Rl r Cofdifs
a(x)=qx)b(x)+ r(x)IFH deg r(x)<<deg b(x),H q COFH a (x)
bOCOBMIR R, r (xRN a () ¥ b (x) BB 4R, £ Mathematica 1,
PolynomialQuotient 1 PolynomialRemainder pR%043 913134 Wi~ 2 30 X AH R O T
14528, PolynomialQuotientRemainder & %5 W ] B 25 H 19 A~ 22 301 X RH B 8 R
AR Flan.

In[5]:= PolynomialQuotient[x*3+y*3,x-y, x]

out[5]= x°+x y+y° (=
In[6]:= PolynomialRemainder [x*3+y"3,x-y, x]

out[6]= 2y’ (42
In[7]:= PolynomialQuotientRemainder[x*3+y*3,x-y, x]

out[7]= {x’+x y+y’,2y’} Ry FIAR O

2.1.2 ZIWMATHRN

2 A AR A FRR R 2T, A — 20
JITAL 5 R AB TG 5 T AR 18 1Y) e o e UK A R I 1) R 50 B0 B e 2 10 K i
I3, A, Mathematica $24E T FHRE(E 2. D),

2.1
I i o W
PolynomialQ[ expr,x] 5§ K6 expr &2 H R TAETC x, vy, BT
PolynomialQ[ expr, {X,y,...}]
Variables[ poly] Z iz poly fZE G F
Exponent[_poly. x| Z 53 poly & F7AEIC x MR B AR
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&R

—

PR b4

v W

Coefficient[ poly,x,n]

CoefficientList[ poly,x] B,

CoefficientList[ poly, {x,y,...}]

£ i3 poly W x" TH) R B n BREHE M 1
£z poly e FALTC x, vy, REF|F

.

Bilhn .

In[1]:= PolynomialQ[x*2-y*2,{x,y}]

Out[1]= True

In[2]:= Variables][ (x+y)*2- (2x+y)y]

out[2]= {x,v}

In[3]:= Exponent[ (x+y)*2- (2x+y)y,x]

out[3]= 2

In[4]:= Exponent[ (x+y)*2- (2x+y)y,v]

out[4]= 0

In[5]:= CoefficientList][ (x+y)*2- (2x+y)y, x]

out[5]= {0,0,1}

In[6]:= CoefficientList[ (x+y)*2- (2x+y)y,Vy]

out[6]= {x*}

In[7]:= CoefficientList[ (1+2x+3y)”*2,{x,y}]
out[7]= {{1,6,9},{4,12,0},{4,0,0}}

In[8]:= Coefficient[ (1+2x+3y)*2,y,0}]

out[8]= 1+4 x+4 x°

FEVL b R iR 2
Bilan .

B BA G ey THR AR AT e T e

In[9]:= PolynomialQ[ (x*2-y*2)/(x-y),{x,v}]

out[9]= False

In[10]:= Variables[ (x*2-y*2)/(x-y)- (x+y)]

out[10]= {x,Vv}
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In[11]:= Exponent[ (x*2-y*2)/(x-y) ,hx]
out[1l]= 2

In[12]:= CoefficientlList[ (x*2-y*2)/ (x-y) ,hx]

2 2

General::poly: is not polynomial.>

out [12]= { ;i/—xlizy}

HZ X BA n A TCH, CoefficientList p& R Al —A> n 4E51) 3, i ] 5E
AR I HARE A S . X B, MonomialList fil CoefficientRules pRELZH T
—MERITRGR2.2),

x2.2
ER AN |

MonomialList[ poly, {x,y. ... } ,order ] poly 3 FABTE x o v f BT 2L 51

CocfficientRules[ poly, {x,ys ...} sorder] | poly 2.F x, y. - BTG 2 Z 51 35

FromCoefficientRules[ list, {X,y, ...} ] A I RS R AE R

T - BTG4 B order HEJF, order B LT, {x, y, - VBB WITE AL TG,
il 4n

In[13]:= MonomialList[ (x+y)*2]

out[13]= {x*,2 xvy,v*}

In[14]:= CoefficientRules]| (x+y) "2, {x,y}]
Out[14]= {{2,0}—>1,{1,1}—>2,{0,2}—>1}

In[15]:= FromCoefficientRules[{{1,0}—>a,{0,1}—>b},
{1,1}>c}, {x,y}]
Out[l5]= a xtbytcxy

2.1.3 ZWMARAEEH

AT Z TGS T A I R 2 2Rk U & U e, AT &0 75 2
W FhURTF A I AT AP B ZR WA B E R 45 5. R gl i —
$egg ) Mathematica PREK . 3 28 pREH A J5) FRF 2 300X 6 45 #4520 0L R — i
FRAWIEH(F 2.3,
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F28 HMEBHZE

x23
X ¢ o #
Expand[ expr ] JEFF 23538 expr HAYTRFRAINE B BT 7
ExpandAll[ expr ] JEIFFRIE expr ) FFRFIELC =

ExpandDenominator[ expr
ExpandNumerator[ expr ]

PowerExpand[ expr.x] 5}
PowerExpand[ expr, {X,y, ...

Collect[ expr,x] 5§
Collect[ expr, {X,y, ...} ]

Apart[ expr,x]

ApartSquareFree[ expr |

4]

JE T2k expr H i 4320 3Bk
JRIT R expr 43204

B FRRK expr FHATE x i {x, .
K B AR 7

G FREX expr 5T x Hlx,y, 1 H
%Hﬁn%@ﬁj»x& XsVore Tj‘ﬁké

R expr H W43 22 FAIE

GRS expr 5K 5y X Z AL 2
H o B CE AR Z 10 T R IE X

Cancell expr] 2153 23K expr Hrig 52
Together[ expr] W r2eik expr PR
Hex 5i{x, y, - A AR AT,

Expand pR 4% BRI AR ZE 8 1 R 28 R N B35 2 Al

2 ail,i2,~-~.i”X11X22"‘Xn”
fyIE L, Collect éfﬁt)”'Jh%% TE’J%}F?&'?E’JI—J*IFTAB? HEANHITHET .
fi4n -
In[1]:= Expand[ (x+2y+1)2] (* B Zui= )
out[ll= 142 x+x°+4 y+4 x y+4 y°
In[2]:= Collect[ (x+2y+1)*2,x] (<% x JBIF 25 )

out[2]= 1+x°+4 y+4 y*+x (2+4 y)
i Expand pREUN ETT 238 b 67 T 5 U2 19 Z2 30 A0 43 3R A0 e A 1y

TR ETT  Expand All s 80U T 250 i il 2015, il an .

In[3]:= Expand[ (x+y)*-2]
out[3]= L
v - (x+y)2
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In[4]:= Expand[Sin[ (x+y)*2]]
out[4]= Sin[ (x+y)?]

In[5]:= ExpandAll[Sin[ (x+y)~-21]

oweisi= sin sl ]
ut[5]= x+2 x y+y’

XM (xy): MREX B BELARERT x. v, z B2 T3, Expand Fl
ExpandAll 54508 5 A & A EITFH . PowerExpand W A] DAXE R T RETF, 40

In[6]:= {ExpandAll [Log|[ (x*y) “2]] ,PowerExpand[Log[ (x*y) *z]]}

out[6]= {Log[(xy)*],z(Log[x]+Logly])}

24 Expand BREE R T 4r X A9 BHE , o3 T8 R 1, ik U S il T X2 il
1IE=, ., ExpandDenominator #1 ExpandNumerator &5 %5 0 43 51 & JF 43 £ F1 43
T KB E— e, flhn.

In[7]:= t=(1+x)*2/(x(1-x))+ (1-x)/(1+x)"2; Expand[t]

2 1 X 1 X

Outll= T mx)x T 1-x ' (14x)? (14%)°
In[8]:= ExpandDenominator[t] O BN a6+
- (1+x)° 1-x
Out [8]= x— %2 142 x+x°
In[9]:= ExpandNumerator[t] (< JBIF 1)
out 191 1-x 142 x+x°
welb= ) T (- x
p(X) C2
y; e e
ﬁﬂ%?ﬂl]ﬂ‘ﬁ%*ﬁﬁ—t B 1B 43 4 ) 7 (0 + (X)EI’J

JE X, Mathematica ?,151/\7 Apart gl ApartSquareFree 13@5( 4 .

In[10]:= t=x"2/(1-2x"2+x"4); Apart[t]
1 1 1 1

- + + -
Out L101= 0 T )2 4 (c1+x) T4 (1+x)2 4 (1+x)
In[l11]:= ApartSquareFree[t]

1 1
Out[ll]=

(-1+x%)% —-1+x?

0580
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Cancel il Together & U] 5371 1] LA 2 3k 2 i 50 b AT 29 50 Ao 4
fan.

In[12]:= Cancel[ (x*2-y*2)/(x*3-y*3)]
+

Out[l2]= %

X"+X yty

In[13]:= Together[ (x+y)*-1- (x-y)~*-1]

2 X

BT ) ey

2.1.4 ZIKLE

Simplify pR%Z Mathematica H PR AL TR A 20 i iy R i, Bt —
FHN AR B AR EFGE LT T Fh B R i@ " TE X, 7 Simplify pR%h

A RIS R M A 0 ST 5 45 R B B AHOC A e ORI ATIA AN 3% 2. 4
IR .

F2.4
I 4 o #
Simplify[ expr ] A i Feik = expr
Simplify[ expr, assum | Y% assum {21k expr
FullSimplify[ expr ] WAL 252 expr
FullSimplify[ expr,assum ] R IR 1% assum AL TR k2 expr
Assuming[ assum, expr | Y% assum HfTFEkL expr

Bilhn .

In[1]:= Simplify[x*2+3(x+2/3)]
Oout[l]l= 2+3 x+x"2

In[2]:= FullSimplify[x*2+3(x+2/3)]
out[2]= (1+x) (2+x)

In[3]:= Simplify[ (x+y)/2>Sqrt[x*y],x>y>0]
out[3]= True

n59o
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In[4]:= Assuming[x>0,Simplify[Floor[Sqrt[x”*2+1]-x]]]
out[4]= 0

2.1.5 ZHMAERXD

W 20 o0 il AN AT 29 PR ) SR AR TR AT 488 25 8 31 19 (] 8, Mathematica
TENt AT Z2 T X 1) Ak a7 A SRR 12 1 B i o X 22 I ok AT R 5 A iR
Mathematica H15 Ib A SC 1 RECUNER 2.5 FIiR .,

*2.5
I oM

IrreduciblePolynomialQ[ poly] K4 poly JE 75 A AT 4 £ I
Factor[ poly | 53t poly AN H] 2y R L WA e I
FactorSquareFree[ poly | rfifk poly S TCEARHE R B 2 WAL 5
Factor Terms[_poly. x J5§, 53 poly Ay 5 4 )i 2 T A TE 2

FactorTerms[ poly, {X.y,...}] x B xy, e B N TR ARG
FactorList[ poly] poly BYAN 1] £ (Rl F K HoJy 75
FactorSquareFreeList[ poly] poly W IGE AR A F K H Iy 7513k
FactorTermsList[ poly. {X,y,...} ] | poly [ EGR 4 54 R 234
Decompose[ poly, x] Grfif—oe 2 poly N Z I G HIIE X

Bilhn .

In[1]:= Factor[x*3-y”3]

out[ll= (x-y) (x*+x y+v?)

In[2]:= FactorList[x*3-y”3]
out[2]= {{1,1},{x-y,1},{x’+x y+y°,1}}

In[3]:= IrreduciblePolynomialQ[x’+xy+y’]
out[3]= True

SR AT A A 2 B 4y fg £ 3 5, W AT DL AE Factor pR %R A fi H
Extension 163 , {51 401 »

In[4]:= Factor[x*3-y”*3,Extension—>Sqrt[-3]]
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out[4]= + (x-y) (-2 1 x+ (-1+v/3) y) (2 1 x+ (i+/3) y)

4
FAT3E AT LU ok ] Modulus 26550, 74 BRI 53 22 51 451l n
In[5]:= Factor[x*3-1,Modulus—>7]
Oout[5]= (3+x) (5+x) (6+x)
AR T Z I 58 42 K5~ e JCEAR DR 20 A0 11 /s s P . 43l
In[6]:= FactorSquareFree[l-x-x"2+2x"5-x*8-x"9+x710]
out[6]= (—1+x)* (1+x)* (1+x+2 x*+x’+x*)
In[7]:= FactorSquareFreeList[l-x-x"2+2x"5-x*8-x"9+x"10]

out[71= {{1,1},{-1+x,4}, {1+x,2}, {1+x+2 x*+x'+x",1}}

FactorTerms pRECKHENLZIE f(x1, s xRN ¢« glxr, o x,) W)
T, H g(xy s x DIE—DARIFE LI, ¢ & f(xy s x,) B IAR B RA
it?%j‘jf(x17 b 9xn)l§@§§o

In[8]:= FactorTerms[2x*2+4x*y+2y"2]
out[8]= 2 (x’+2 x y+y~’)
In[9]:= FactorTermsList[2x"2+4x*y+2y*2]

out[9]= {2,%X°+2 x y+y’}

Decompose bR A I A] LAY — > —Jo 2 A U 20108 G g

In[10]:= p=13+21x+37x"2+38x"3+35x"4+22x"5+12x*6+4x"7+x"8;

Decompose [p, x]
out[ll]= {13+7 x+x"2,3 x+x"2,x+x"2}
Bl p(x) = f(gCh(x))) FHrm f(x)=13+7x +x*, g(x)=3x+x*, h(x)=
x +x?%,

2.1.6 ZIMAANNLSIET

FEANTH, RATHENA -5 20 Ak 20 A ENZE AL
Mathematica PREL . X 26 pRBCH TS 718 sl G2 ROBGRRE 19 274 2T DL S N F5 35X 7 T
BRI TR ORI . 35 2.6 FIH T A E 109 BRI S T .

n61o



Mathematica 7 52 | #{ 12

*2.6
EEI ¢ o M
PolynomialGCD[ p1,p2s, ... ] ZIRRLH(pl, p2, - IR K AFER
PolynomialLCM[ p1,p2. ... ] ZIR{ pl. p2. -+ W/ VAR
PolynomialExtendedGCD[ f, g, x] —JEZIR, fOCOR gCoO MY BRI
PolynomialMod[ p.m Ja§ 2 p BRI LA (ml, m2, -}

PolynomialMod[ p, {ml,m2, ...} ] 4=

PolynomialReduce[ p. {p1,p2,...}» | izt p Wt F LA pl, p2, - LT

{Xoys )] AR (xeny e A BT ALTT

Discriminant| f, x| —Je2 i[OO A

Resultant[f, g, x] —JICZI fFOOF g (o) By45ER

Subresultants[ f, g, x] —JEZIR, fOCOF g TEE 4%

GroebnerBasis[ {pl,p2, ...}, {pl., p2, -} E Y 235 X A 1 Grobner 3,
{Xoys. )] {x,y e} 2T

GroebnerBasis[ {pl.p2. ...}, (1, P2y ==} 2 R 2220 2 HRAR FP S B A5 7T
(x1,x2, .. )5 {y1sy2, )] {y1,y2, -+ ) ¥4 Grobner 3t

il .

In[1l]:= PolynomialLCM[x*2+x*2y-y-1,x"2y+x*2z-y-z]
/N
out[ll= (1+y) (-y+x? y-z+x* z)
In[2]:= PolynomialGCD [x*2+x"2y-y-1,x"2y+x*2z-y-2]
R A
out[2]= -1+x%°
In[3]:= PolynomialExtendedGCD [x*2-2x*y+y*2+x-V,
x*r2-y*2-x+y,x]

1 1
Out[31= {X'y' {_—2+2 v —2+2 y}}

1#/] PolynomialExtendedGCD[f, g, x |3 [l —MEUI{ k. {a. b} } HIF)F5, H
L] 62 L]
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Hoa Fb #RE K TATCx MEZWE. h 2 f flg MR RAH T IFHW R h = af
—|—bgo

In[4]:= PolynomialMod[f,g]
out[4]= 2 x-2 y-2 x y+2 y°

In[5]:= PolynomialMod[f, {4,x+y}]
out[5]= 2y

1541) PolynomialMod[ f, {my, ..., m, } IR [ —NZHX g=f+aym, +--+a,

m, i1 g Wi mmX/D Hfar, o, HEFHRAHZIH AL, 5
PolynomialMod pREZSPLAY A PolynomialReduce pE%L .

In[6]:= PolynomialReduce [x*2+y*2+2z"2, {x+y,y+2Z,2z+x},
{x,y,2}]
out[6]= {{x-y,2y-21z,0},3z%}

PolynomialReduce[ f,{pys... Pn} s {Xsy, ...} JIREI—PDTEMN {({a, = a. ), g}

GRS f=aipr+ - Fa.p, g HP ar, - a, BREXT AT (X, y, - INE
iz, I H g E"J/I\$Iﬁ%‘|3$ﬁﬁ7‘dﬂfﬁ P B TURE R
ZI (O =a,(x—z) = (x—zDBHAMRECH ap [ - 27

1<i<<j<n

Fefl, W2 I g (x) = b,y (x — wy) == (x — w,) f Al g &8 X h
amb, HH(Zt = w;) o &5 B RIE T, Resultant] £, g, x JiR [F]— AN 5 A8

i=1 j=

JC X E’J%%J_f(
5 A1 — 72k 78 GroebnerBasis RN

+y + 2P —2x+2y+1=0
I R T P e

It
A ey e ) ERERET L TIRAPAEI L0 Ca - b T
x2+y2+22:a2+b2+c2
xty+z=a+b+c
a*+ b +ct-2a+2b+1=0
a+b-2c=0
MHH TG asb.c,
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In[7]:= pl= x"2+y~2+2z2- (a*2+b”*2+c”2) ; p2= x+y+z- (atb+c);
p3= a*2+b”*2+c*2-2a+2b+1; pd4= a+b-2c;
GroebnerBasis[{pl,p2,p3,p4},{x,y,2z},{a,b,c}]

out[9]= {3-10 x*+3 x"+16 x y-10 y*+6 x* y"+3 y'+16 x z+16 y z-
10 2246 x? z°+6 y* z°+3 z*}
TS TR b T 1 75 e
3—10x* + 3x* + 16xy — 10y* + 6x?y* + 3y* + 16xz + 16yz
—10z% + 6x%z% + 6y*z2 +3z' = 0

2.2 = fMkEnsii

B BT LR AT S AR A B an ) = - S
TEHT = A FE AR B E N  Mathematica 3 7 FEAM sin(2x) = 2sin(x) cos(x) X
FERY = fAACHe , R 7R E T kI Trig—True ZJ5 . A BEHEAT M 545 M 2 [ 1Y
AR, IS = £ R ?&%ﬁmﬁﬁ@?‘éﬁuﬁ FATAT LAAE Expand, Factor, Simplify,

FullSimplify pR%C 3 Trig Peil, sl (A1 2.7 s Ok AL faf =1 3Rk

x2.7
X u W

TrigExpand[ expr ] = PR BCRN 22 f6 TR
TrigFactor[ expr ] = R R = A3 i
TrigFactorList[ expr] =R TR
TrigReduce[ expr ] = RBF 2
TrigToExp[ expr] = A R ECH RS R
ExpToTrig[ expr] TR B R B = A BRI

Bl

In[l1]:= Expand[Sin[x]+Sin[2x]+Sin[3x],Trig>True]
out[1l]= Sin[x]+2 Cos[x] Sin[x]+3 Cos[x]?Sin[x]-Sin[x]°

0640
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In[2]:= TrigExpand[Sin[x]+Sin[2x]+Sin[3x]]

out[2]= Sin[x]+2 Cos[x] Sin[x]+3 Cos[x]? Sin[x]-Sin[x]°

In[3]:= Factor[Sin[x]+Sin[2x]+Sin[3x],Trig>True]

out[3]= 4 Cos[%} (1+2Cos [x]) <COS[§]—Sin[§])

sin| 3 J(cos[5 J#sin 3 ]

In[4]:= TrigFactor[Sin[x]+Sin[2x]+Sin[3x]]

X P (| SR S PN LS S PR I ¢
Out[4]= 8 Cos[2 ] (l+2COS[X])SlI’1|:4 > ]Sln[ 4+ 2}311’1[2J

In[5]:= TrigFactorList[Sin[x]+Sin[2x]+Sin[3x]]

out [5]= {{8,1},{Sin[§:|,l},{Cos[%],l}

{Sin[%+§],l},{Sin[%—%],l},{l+2 Cos [x],l}}

In[6]:= TrigReduce[Sin[x]Sin[2x]Sin[3x]]

out[6]= % (Sin[2x]+Sin[4x]-Sin[6x])

In[7]:= TrigToExp[Sin[x]+Sin[2x]+Sin[3x]]

0 t[7 _ i l e—ix_i l eix_l_i l e—2ix_i l eZix_l_i l e—3ix_i l e}ix
utl71= " 2 2 2 2 2

In[8]:= ExpToTrig[ (-1)*x]

out[8]= Cos[nx]+iSin[mx]

2.3 Jj # 8 W

2.3.1 HIREFRTR

G AR ABO 2 R S B, 7€ Mathematica W, J7 Bl 28 MBI
« 65 o
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“Ihs=rhs” (25 F ik . 75 21 B M )&, Mathematica Hr i 55 20 2 5 555
“ UMM SRS = T RN R, 7 REALE W R R N IE W {eqnl, eqn2, o+ )7 B
“eqnl & &eqn2 & & "B EEFRIEA, P “& & FoR BB 57 a5, Hiln,
Xt +yE=
LA I
“X24 y2==1& &x + y=1"FIR .

KR P SR SRS S < > = = I =T R AT R T
AR, GRBEEE ML REAA Rt o] DU R A IR ek, .

In[l]:= eqn=(1l-x) (1+y)=(1+x) (1-y) ; Expand[eqn]

1
A HER X2+ y 2, x+typ=={1, 17w {x2 + y2==1, x +y==1} 7, B8]

out[ll= 1l-xt+ty-x y=l+x-y-xX Yy

In[2]:= Collect[eqgn, x]
out[2]= l+y-x(l+y)=1+x(l-y)-vy

In[3]:= Simplify[eqn]

Out [3]= X==y

KT AR L H A B 2R ) FE B AN 25 2 L 1) LogicalExpand[ expr |32 55 3%
ik expr B Ry “exprl || expr2 || "B, Hid | "R RZH a7 isH,
il .

In[4]:= eqn=(x+y>2]||x-y<1l)&& (x+y<1l]||x-y>2); LogicalExpand
[eqn]

out[4]= (X—y>2&&x+y>2) || (x—y>2&&x-y<1) ||
(x+y>2&&x+y<1l) || (x-y<1l&&x+y<1l)

In[5]:= Simplify[eqn]

Out[5]= (x>2+y&&x+y>2) || (x<1+y&&x+y<1)

15/) Eliminate[ eqns, vars WU 7] LR 7 241 eqns W &6 40 A8 J6IH 25 15 8] —

ANANEAALTT vars 17 RO FRAL TR BIAL & B4l fE R . Bl .

In[6]:= pl=x*2+y*2+z*2- (a*2+b”*2+c*2) ; p2=x+y+z- (at+b+c);
p3=a*2+b*2+c*2-2a+2b+1; pd=a+b-2c;
Eliminate[{pl,p2,p3,p4}-:{0,0,0,0},{a,b,c}]

out[8]= 3 x'+x (16 y+16z)+x*(-10+6 y*+6 z°)==-3+10y’ -3 y*'-16y z
+10 z?°-6 y* z?-3 z*
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2.3.2 —RITEKRME

Mathematica R #7200 BREL F 24 Solve.NSolve. Roots. NRoots. Root .
FindRoot.Reduce.FindInstance, E{ 11 FHEMIFE 2.8 iR,

*2.8

FXI ¢ A
Solve[ egns. vars | RZWA TR eqns (1T HER % vars
NSolve[ eqns, vars | KL R eqns B FTA BUEM: vars
Roots[ eqn, var | SR—ICZ TR E eqn B FTA HERGf# var
NRoots[ eqn, var | K—Ie 2 WA eqn BT EUERE var
Root[ f.k] R—IeZ I [ kAR
FindRoot[ f, {x.a}] Lha B KR EL fCo By — R x
FindRoot[ eqns, {x.a} ] VL a SHWHE SR FFE eqns i— M x
Reducel expr, vars,dom ] L faT RN L expr IR A fif vars
FindInstance[ expr,vars,dom,n] | SR FEEASE expr () n AFEff vars

T eqns NIRRT R4 - expr WAFA B AN . vars Jy RAAEICEAL TEH L 545 O BT
A0, dom MR AOTE R B SR, n BB (DN 1.

ian .

In[l]:= Solvel[a*x*2+b*x+c-:0,x]

out [11- {{X ~b- b’ - 4ac} __-b+/b’-4ac }

2a 2a

In[2]:= Solve[x"5-=x+1,x]

out[2]= {{x>Root[-1-#1+#1°&,1]1}, {x>Root[-1-#1+#1°&,2]1},
{x>Root [-1-#1+#1°s,3]}, {x>Root[-1-#1+#1°¢,4]},
{x>Root [-1-#1+#1°&,5]}}

In[3]:= NSolve[x*5-:x+1,x]

out[3]= {{x>-0.764884-0.3524721}, {x>-0.764884+0.3524721},
{x>0.181232-1.083951}, {x>0.181232+1.083951},
{x>1.1673}}

n67o
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In[4]:= Roots[x”~5-x+1,x] (*Roots YEFH T FE*)
out[4]= x=Root[-1-#1+#1°&,1] || x=Root[-1-#1+#1°&,2]}

| |x=Root [-1-#1+#1°&,3] || x==Root[-1-#1+#1°&,4]}

| |x="Root [-1-#1+#1°¢&,5]
In[5]:= Root[x"5- (x+1.0),1] (*Root EAI T2 i)

out[5]= 1.1673

Root,Roots Fii Solve s#y 2 TR G2 WA T . T AR 4 W20
AR R TTRAR A AT DU s i i e pf 22 R =X 25 SR T BB AR S 2 2% . X T 5 I
KT 5 I Z I FE 21 J7 F i) R A S B A5 i B U 1 e R 1o
K (Factor) 35 4 43 (Decompose) $% Hi 7 FE B BT A HERAf . 24 0Tk 25 H i
(I 25 CET FHIE 4N Root[f, k A B HORMB M fift . S04 2] 05 72 1Y i
I R 2460} . YT AR E AL I R B . YO R R ECE A I RU 45
J5 R A ER (B

NRoots F1 NSolve pR%53 542 Roots Fl Solve pRELIEE AR .

FindRoot p&%i e HIEE % AR SR ik i 2 pR B AR SO RE R A . 914

In[6]:= FindRoot[x-Cos[x],{x,1}]
(* FindRoot fEH T sREkE 7 FE *)
out[6]= {x—>0.739085}

In[7]:= FindRoot[{x*2+y*2--1,y--Cos[x]},{x,1},{y,1}]

out[7]= {x—>0.739085, y—>0.673612}

Fl FindRoot sRECK 7 FEAR , KRB 21— AN UBUERT . A0 SRR IC 0 2
FAIFE BB AN Ju S 1 7 R Y R DTS B 6 7 R AR Y — 2B B lan, SR 2
x +sin(x) =1 7EX [B][ — 10,10 ] L AYf#.

In[8]:= Plot[x*Sin[x]-1,{x,-10,10}]

6F
4.

oucsl- — N ORI —H TR
2F
\/ )i \/
_6F
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In[9]:= a= {-9,-6,-3,-1,1,3,6,9};
Table[FindRoot[x*Sin[x]-"1,{x,a[[i]]1}],{i,8}]

out[9]= {{x—>-9.31724},{x>-6.43912}, {x>-2.7726},
{x—>-1.11416}, {x>1.11416}, {x>2.7726}, {x>6.43912},
{x—=>9.31724}}

%fF Solve,NSolve Fil FindRoot pR% )% i . ReplaceAll 15/4] (/) n]p H
IR R B Sk . % T Roots #1 NRoots #8358 4 % 1Y . ToRules i H] it &
Replace All if/m) nlE 7y R fE SR >k . il

In[10]:= x/.Solve[x*3-6x"2+11x-6--0,6x]
out[10]= {1,2,3}

In[11]:= x/.{ToRules[Roots[x"3-6x"2+11x-6--0,x]]}
out[11]= {1,2,3}

55 Solve BEUAN ], Reduce pRELTE 25 H 5 gk 1 W] I, 3R A Ml 1) 25, R
AL IR B T B T A . ZEBRIAETE T, Reduce sREZS 07 R 19 52 4K
fi#%. Reduce PRECAUA] LK R 7 FE (ALFG R 805 B8 » ] DLSR g AN 46 0, X2
Reduce pREITMA FZhEE. 40

In[12]:= Reduce[a*x*2+b*x+c=-0,x]
2
out[12]= (a#O&&(X::_b_— Vb_4ac>> '
2a
(a::O&&b;ﬁO&& x::—%) || (c==0 && b0 && a==0)

In[13]:= Reduce[3x-2y>a && x+y<b, {x,y}]

out[13]= (alb)&Reals &&
<<x<% (a+2b) && y<% (—a+3 x) )
1
| I(X>g (a+2b) && y<b—x>>
In[14]:= Reduce[x*2+y*2--2*2,{x,y,2},Integers]

out[14]= (C[1]|C[2]|C[3]€Integers && C[3]=0 &&
((x==C[1] (C[2]1°-C[3]1%)&& y ==2C[1]C[2]C[3] &&
z==C[1] (C[2]1%+C[3]%)) || (x == 2C[1l]C[2]CI[3] &&

n69o
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y == C[1](C[2]?°-C[3]?)&& 2z==C[1] (C[2]*+C[3]%)))
o DT A B B el A S WA TR, AT AT f# A FindInstance R %L,
i .

In[15]:= FindInstance [x"2+y*2--z272&&0<x<y<2<20,{x,y,2},
Integers, 3]

out[15]= {{x—>8,y—>15,z—=>17}, {x>5,y>12,z—>13},
{x>9,y>12,z—>15}}

2.3.3 HHRAEXE

i T AT AR i — 2 AU Y J7 B Mathematica 34 0] DLSR g sl Jr B2 Ak 13 Jr
. XTRMAS4 I FER DSolve F1 NDSolve %L AT AES 3 S mLIAZ,
AN AT S . SR A R S i s AU I an 3k 2.9 PR,

£2.9
ST o W

RecurrenceTable[ eqns, expr, nspec | HEIHE R eqns SKFIKE expr 4l AL
RSolve[ eqns.a[n],n] HiEIAC R eqns SREF a, FEEIA

B, JATHT KR Fibonacei £(31 , 41 H HA 5~10 T,
In[l]:= RecurrenceTable[

{a[n+2]-za[n+1]+a[n],a[l]-=a[2]-"1},a[n],{n,5,10}]
out[1ll= {5,8,13,21,34,55}

SN SREH a1 = xa, +y BIEITA R,

In[2]:= RSolvel[a[n+l]-"x*a[n]+ y,a,n] (*x3k a*)
l_ n
out[2]= { {a-’Function[{n},—M+x‘““c [1] } }
-1+x
In[3]:= RSolvel[a[n+ 1l]==x*a[n]+y,a[n], n] (*3R a,*)
l_ n
out[3]= { {a [n]ﬂ—w+x’““ } }
-1+x
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F2%F WMERAKEH

2.4 ARKHGFPIEH

TERURR I RTS8 T AT W 2238 BB A ROR . B 22 095 R A )
i [A] IS 0 2 38 3] — 26 Ko H) e B ). 9] 4 Lagrange $i B e& %0 f(x) =

n

S (vl 27250 ) bt 5 7ok HIE F G & T ARBUE S, 78 Mathematica

i=1 j=i Xi T X

Hr, R S IR AR B 91 8 Sum A1 Product, NSum F1 NProduct pREUE T
MTIEAE T3 R AR , ParallelSum 1 ParallelProduct p& %52 & 114 34771 5 R
A<, Sum FI Product pRETUNZE 2. 10 .

£2.10
RO i
Sum(f, {i,m.n,d} ] SR G S i R m . 0] ERSE K d 254k
Sum[ ., {i.list}] SRAN FC Ho i g3 list HAYCE
Sum[f,{il,ml,nl.dl}, ZAEHOR A FCi1, 02,0 Hrh i1 HIRANEEIR
{i2,m2,n2.d2},...] k7
Suml[ f,i] TBGRAL S5 H g Wi g(i) —g(i—1) = f(i)
Product[ f, {i,m,n,d} ] Fe fCH A i FEXELm . n] ELIERK d 281k
Product[ f, {i,list} ] FeBL fC Horp i I list FICER
Product[f, {il,ml,nl.dl}, ZARRIRL f(i1,02,+) o i1 J i N2
{i2,m2,n2.d2},...] E{=HN
Product| f.i] TR g e g(i)/gCi—1) = f(D)

T HHE m AP K d B AR 1. 240 n LRI K e

ilan .
10 1
In[1]:= Sum[1/n*3,{n,10}] e D) = *)
n=1
~ 19164113947 * DAL A o
Outlll= 16003008000 (* sum 25 H HER{E*)
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In[2]:= NSum[1l/n”*3,{n,10}]
out[2]= 1.19753 (*NSum %5 H IERUE *)

In[3]:= Sum[x*n/n!,{n,0,5}] (*”‘ﬁ;zr}%*)

2 3 4 5
out[3]= 1+x+ Z,x 2, X
2 6 24 120

In[4]:= Sum[x*n/n”2,{n,Infinity}] (* sum A JGG5 K Fll*)
out[4]= PolyLog[2,x]

In(5]:= NSum[1/n*2,{n,Infinity}] (* NSum 7] To55 K Fll*)
out[5]= 1.64493
Tn[6]:= Sum[i*2, {i,m,n}] SR FNFLFR AT PASEAZ T %)
out[6]= —% (-1+m+n) (-m+2 m*+n+2 m n+2 n?)
In[7]:= Sum[i*2,i] (x Bk 2}8*)
k

1 L .

out[7]= —~ (-1+i)i(-1+2 1)

6

TE LS SRR IEIE RS KO 1 R, S50 B a3
AT R R A R SO = R R I nl Dy Z AR, AN AR X AR

> = Larebyd % Lay by ] ERG= TR fCooy)duedy BB AR

(bl — al)(bz — az>2 Z (f(x,-,lyy,-fl) + f(x,-fl,y,') + f(xl-,yjfl) + f'(xi,yj))

4mn i1 j=1
o] FHLL T Mathematica iB4] R
hl1=(bl—al)/m; h2=(b2—a2)/n;
Sum [ fla+(i—1) * hl1,b+(j—1) * h2 |+ a+(i—1) * h1,b+j * h2]
+fla+ix*hl,b+(j—1) * h2 |+l a+i* hl,b+j*h2],
{i,m},{j,n} ] *hlxh2/4
Fe k%L Product .NProduct () %5 Sum,NSum 2L, 78 HALZE — i, A
IR PRSI Lagrange ffi{H %L fOO R LT Mathematica 1541 3R :
ft J:= Sum[y[[i]] % Product] (t—x[[j 1] /&[[i]]—=x[[j]D.{j.i—1} ]«
Product] (t—x[ [j D /[ [i]]—x[[j]D,{j,i+1,n}],{i,n}]
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&
&

W SiEE T

(D) (x+D(x*-2x+3)

(2) Ba-2)(a-D+a+Da+2)
QG x(y=—z2)+ylz=—x)+z(x—y)

4) Cx*-D(x—4 - (x*+3)2x—5)

R B R

$2% yEBHEHE

(1) (x—2)(x?+2x+4) +(x+5)(x?—5x+25),Hd x=—4,
(2) (y=2)(y*=6y—9 —y(y*—2y—15),HF y=1/2,

. HR R
(1) x°—x3
(3) 16 — x*
(5) (x+y)2—10(x+y)+25

(7) 3ax +4by +4ay +3bx

e

(2) x*—y*
(4) x*—6x2+11x—6

2
(6) XZereryZ

(8) x*+4x®—19x% —46x +120

x?+y?— 2%+ 2xy ax’ — ay’
1 gy & 4X
()xz—y2+22—2xz @ x* =y
CfeE R
1D x*+2x+4 . x*-8. 1

x*+4x+4 3x+6 x*—4
2) 1 x+3 x*-2x+1

x+1 x?-1 x*+4x+3

a b c

S e MUEDICEN M CENICED)
(4) 2424343

3J2-2/3
KRBT RBR TR,

(D (y=3»¥-(y+3)»=9y(1-2y)
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(2) 3x*+52x+1)=0

(3) abx*+ (a*+b")x+a’b*=0 (ab#0)

WD x*-Cm+Dx+tm*+m=0

4x* —9y* =15

2x—=3y=5

<6>{x2+2xﬁy2:9

(x=y)?*=3(x—y)—-10=0
jfx V3y =7
P\ x—vTy=15

7. AR A KRBT KA E AR

(D st 2 st (3 2k5 4) Dk
k=1 k=m
8. kTﬁJWJ Hy mfm

(5

(D apei=x+a,—y 2) am:%—y
+
(3) a,+1 = _2a, +43, a,=0 A as1—a,=n?,a,=1
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E£3E M | &

3.1 R B BR

PP R EUR R lim £ QO IIE 2L Limit[ £ x ], x—>x0\]

£ Mathematica AL BETTIE x—xo I BREL £ Qo) BIARBR 3B FT AR x 11972
1&75[@1%??152?%,% x—>xq (x }J\Xo E@Eﬂﬁ? xo)%‘:i/j?ﬁ‘;ér f(xﬁ/f Xo 5&5‘]6*&
PR A x—xo 5 fOOTE xo AR ZERRR . YR BRAFETERT A B 22 45 1 pR 2K
TE xo ZBEHRGTE . R AR TR R B R A — B

Limit[ expr, x—x0] T x—>xo B BREL expr B R

Limit[ expr, x—>x0, Direction—1 ] 5 x—>xo BRREL expr AR

Limit[ expr, x—>x0, Direction— — 1] T x—x¢ B RRER expr A HR R

WSR2 Tl FHACE I ERR R PR 6 78 Limit[ f[ x |, x—a ], §of; FR 5 3
6" (CelD—#44k i} (Convert To)—Traditionl Form, s{ & Jefdi4d Shift + Ctrl + T,
mﬂﬁﬁlxiigf'(x) o

] 11 im0
x>0 X

In[1]:= Limit[Sin[a x]/x,x—>0]
out[l]= a

N ..n! ..
5 lim e S im (/=) @
In[2]:= Limit[n!/n*n, n>Infinity]

n750
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out[2]= 0
In[3]:= Limit[Sqrt[n+Sqgrt[n]]-Sqrt[n], n>Infinity]

1
Out [3]= 5

il . IJr%hmsm ,,\ﬁf(_l DZ YR .

In[4]:= Limit[sin[1l/x], x—>0]
out[4]= Interval[{-1,1}]

B+ Tim - A lim -+
x>0 X x>0~ X

In[5]:= Limit[l1/x, x>0, Direction—>1]
Out[5]= —

In[6]:= Limit[l/x, x>0, Direction—>-1]
Out[6]= <

2
X

wu:ﬁﬁm(xiyyz) AL RIS BT S R P

y

2

In[7]:= L1m1t[L1m1t[< +Y2) , Yy >R], x>]
out[7]= O
rfx )

B A AR PR ?&*&FEIH{} o

In[8]:= Limit[Gamma[x+1/2]/Gamma[x]/Sqrt[x],x>Infinity]
out[8]=1

I R 0 = S22

In[9]:= £[x_]:=(x-5)"2/(3(x+1));
a=Limit[f[x]/x,x>Infinity]

1
Out[10]= E

In[11]:= b=Limit[f[x]-a x,x>Infinity]

. 76 .



3% o B 2
1
out[lll= -7

In[12]:= Plot[{f[x],ax+b},{x,0,30}]

Out[12]=

3.2.1 WH(SH)

1£ Mathematica H RETTHEATA MR EAT B RLRT (RO o Bl UNAE SR F iR
43, DLEL x TR DLE (xon )t 143 B1ER7R [ COR ™ (oo TS BRI S50 2

it W f R —IC 5 ;&,D[f,xji%/rdﬂ“ U R DO X%

R
TR PRI DB R 46 3.1 iR,
*3.1
M %ot
DLf.x] T S QOB RR f

D[faleXZ? ]

Jxl?)mef

n77o
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WK ook

DLf. {x.n)] T Coson B S
DLf.x.NonConstants—>(v1.v2...} ] | FF9=- f 3ol vi, o2, i T x
DLE (X %) 1] S SRS /01,0 /s 10+
DL (array)] KT RS TR

B3 " f— B .

In[l]:= D[x*x"x,x]

out[1]= x* (x "*+x*Log[x] (1+Log[x]))
B ex SR

In[2]:= D[ex”n, {x,2}]

out[2]= c(-1l+n)n x?™"
W xR Zz[ 1R,

In[3]:= D[z[1]*2+Sin[z[1]+2z[2]],z[1]]
out[3]= Cos[z[l]+z[2]]+2z[1]

d*((zsin(x?y?*))
dxdy

il 15

o

In[4]:= D[z Sin[x® y*],x,y]
out[4]= 4xyzCos[x’y*]-4 x’ y’z Sin[x® y*]

il sy J& x 1REL,

In[5]:= D[x*2+y*2,x,Nonconstants —>{y}]
out[5]= 2x+2yDly,x,Nonconstants —>{y}]
If((x+y*)?,sinx,cosy)
dx
In(6]:= D[f[ (x+y*2)*3,Sin[x],Cos[y]], x]
out[6]= Cos[x]f%¥? [(x+y?)?,Sin[x],Cos[y]]
+3(x+y?)PE£X00 [ (x+vy?)?,S8in[x],Cos[y]]

15

o
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2 f 233 :
Wﬂ:ﬂ‘ﬁa ]‘(()H-ya))ca,ysmx,(:osy)o
In[7]:= D[£[(x+y*2)"3,8in[x],Cos[y]l], {x},{y}]
out[7]= 12 y(x+y?) £% %9 [(x+vy?)?,Sin[x],Cos[y]]
+Cos[x] (-Sin[yl £ Y [(x+y?)?,S8in[x],Cos[y]]
+6 y(x+y?)? £589 [(x+y?)?,Sin[x],Cos[y]])
+3 (x+y*)? (-Sin[y] £%%Y [ (x+y?)?,Sin[x],
Cos[yll+6 y(x+y* ) £%%Y [ (x+y®)*,Sin[x],Cos[y]])
st (5,507 ).
In[8]:= D[x Cos[y]lSin[z],{{x,y,z}}]
out[8]= {Cosly] Sin[z],-x Sin[y] Sin[z],x Cos[y] Cos[z]}

3.2.2 £5%#

& ERMS EH Dt

#£ Mathematica "1, D[, x T304 88 x 19 f W00 540, REBOA [ g
fhAs i 5 x o5, DL x4 f @B, RGBT 2 B KT X,
St f AR T x 1% 5 BT Constants—{ # & 1, 8 & 2, - MEH 60,

RS A5 iR Dt R I R L (R 3.2)

x3.2
2f5 gL Dt it &
Dt[ f] 2y df
DILE.x] el
dx
I
Dt[f. {x.n} ] é{a‘ﬁ%%'ﬁ"@(d){”
g d d
Dt[f,x1,x2,...] 5@%5‘?&@@"f
Dt[ f,x,Constants—>{cl,c2, ...} ] SR ci ﬁﬁﬁ(ﬂp% =0)

n790
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(T YY)
w2
Jx
Tn[1]:= D[xA2+y*2,x] C B VIS v FE R KU FE )

out[l]= 2 x
Bl R d(x? + y?)

In[2]:= Dt[x*2+y"2]
out[2]= 2 xDt[x]+2 y Dt[y]

B R (0 + 0.

In[3]:= Dt[x"2+y*2,x]
out[3]= 2 x+2 y Dt [y, x]

2
1'§U:ﬁ‘%d%c(x2 +y?+z%), ﬁ(x2 +y2+z%),

In[4]:= Dt[x*2+y*2+z72, x] ey M1z #BVE R = RO RREC)
out[4]= 2 x+2 y Dtly,x]+2 z Dt [z, x]
In[5]:= Dt[x*2+y*2+z°2,{x,2}]
out[5]= 2+2 Dt[y,x]°+ 2 y Dt[y, {x,2}]+ 2 Dt[z,x]?
+2 zDt[z,{x,2}]

.68 z AE BRI DtLz.x =0,
In[6]:= Dt[x*2+y*2+z*2, x,Constants —>{z}]
out[6]= 2 x+2 y Dt [y, x,Constants > {z}]

. \ Pu, 1%u, 1du
. L — qal H —+ = - -~ =
] .3% u =e“cosCaln r),lEﬂ.arz Zog T rar O

In[7]:= u=Exp[a s]Cos[a Log[r]];
D[u,{r, 2}] +1/x*2DJ[u,{s,2}]1+1/x D[u,r]

out [8]= a‘e** Cos E_j Log[r]] ae*Sin [;2 Log[r]]

2 .
e (_a Cos[a 2Log[r] ] + aSin[a %og[r] ] )
r r

In[9]):= Simplify[%]
out[9]= 0
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43% #H R 4
<& HRAHNSHRT

FEFGE A AP RE R I SR RS S hRiE . BB ACR AT
8.5 |5 BORAESE SR AR T

f'[x] B PR — B S AR
"I x] B B RRALY = B 4L
B A HECER A5

In[1]:= £[x_]:=Sin[x"2] (* 7€ SCPREL £ (x) =sin (x)*)

n[2]:= £[x]1+£ [x]+£ [x]

out[2]= 2 Cos[x*]+2 x Cos[x°]+Sin[x*]-4 x* Sin[x?]
e d” h (X, y)

Wﬂ:‘ﬁ“%ﬁ ;)xgayz o

D[h[x,y],{x,3},{y,2}]

out[3]= h®? [x,vy]

In[3]:

3.2.3 EXBH

£ Mathematica Hi& S ek £ i) — B B0 7 OB g ek 80— FF i
f'[x_J: =h f{x], K x_Fom x ZRE A=, M2 T/ 2OE S R EuE LT
S, A KE SCRBTEANIR TSR 7 5. € XRBr & B S8 Z 425
1T E0EE H B4R Derivative,

AR R — e

f'[x]:= rhs X f —Br A

Derivative[ n |[ f][ x]: = rhs EX [ n S8

Derivative[ n1,n2, .. |[g][x1,x2,...]:= rhs

FESUHX T g 2SI I 4L

]« 5 SCPRE— B 8

In[1]:= £ [x_]:=h £[x]+g £[x]

In[2]:= D[E£[x*2],x]
out[2]= 2 x(g f[x*]1+h £[x°])

] 7 SCRRER glx s y 5B S 51 B 4L
In[3]:= Derivative[0,2][g]l[x_,y ]:=gy2([x,y]
. 81 .
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In(4]:= DIglx,y],{y,3}]
out[4]= gy 29 [x,v]

3.3 AEBHHEB Y

3.3.1 REMRMTE

PR Integrate f, x |15 A & 14 Jf(x)dx, LTS E e Rl SR

Integrate flE f o) LA A I & B A8 1 X 5 5 R4 A8 | J0 5%, #1624 Ak
L Integrate R1G 64> D B9 iz B, Integrate [ f, x, y |31+ 8 — 8 4

x| foxoy)dy BUHIBIFRIA 72, S By OB ST RS2 B

BUMISE. Integreate £33 15 HL A7 1025 B0 MO RLBR . )% R0 045
A4 R AR R BRI BRI = A B

R VHIE A RO R F 7B R M — . Mathematica 4354 — R 9110
R S M (PRS2 U A A T R S
IS 2,86 04 R A S T o o0 5 R X R R I I ) 6 8
£

R Bt

Integrate[ f,x | HREAERS Jf(x)dx
Integrate[ f.x,y] THEAER dejf(x s y)dy
Integrate f.x,y,z | THEAE RS jdxjdyjf(x .y.2)dz
B A JSadex .

In[1]:= Integrate[3a x*2,x]

out[l]= a x°
B AR J.S o f2(xodx

0820
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In[2]:= Integrate[3f [x]f[x]"2,x]
out[2]= f [x]°

B35 TRy [ 3x? + 2y dxdy |
In[3]:= Integrate[3x"2+2y,x,y]
out[3]= Xy (x’+y)

B By | tanxdx g B .
In[4]:= Integrate[Sqrt[Tan[x]], x]

Out[4]= %(—2 ArcTan[l—«/E«/ Tan[x]]1+2 ArcTan[1+«/§«/ Tan([x]]

+Log [1—«/5«/ Tan[x]+Tan[x]]-Log [1+«/§«/ Tan [x]+Tan [x]])
BB | /eosxd LRI RAL.
In[5]:= Integrate[Sqrt[Cos[x]], x]

out[5]= 2 EllipticE[%,Z]

) TE WSy A5 AR
In[6]:= Integrate[Sin[a x]/x,{x,0,Infinity}]
%nsign [a], Integrate[Sin[a x]/x, {x,0,*®},

Assumptions—>a¢Reals]]
] - B 25 S B A5 a S 580 BRUME B Z 0 E

In[7]:= Integrate[Sin[a x]/x,{x,0,Infinity},

out[6]= If[aEReals,

Assumptions — Im[a] == 0]

out[7]= %n Sign[a]

3.3.2 AERDHITESEHE

Mathematica IHEFUMAEE T SIFE L G EM S RRATAE X R, Mo
(A ERE R R A2 A bR BSORN A ik T 36 VB AP JB 1) 38 9 A FE T PL L 5 Tk
B, I, 7€ Mathematica i il B L TR . TR Ee it S 50R

n830
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MEAS 2 TR R I R ROTE — 2 03 WAL B AT A . AR A 54 R Btk A 7
FEPRAL I, X RGE & AR N TR RBIKF-.

ARBTG5 A SRt A 3 ok B0 45 B0k 8 R B8 R B RN = A
PR . REANRETT A3 B OCHEAE T RE M AN A0 BE 2 I A S0 . Y EFE 54K
BOICEALERE , B Mathematica 524N Y 25 5 B9 FR 43, X9l R ok B0 fik 2 Ak 17 J5 4 4%
Integrate £k .

In[1]:= Integrate[Sin[Sin[x]],x] SN I &D)

Oout[l]= Integrate[Sin[Sin[x]],x]

B Hh 25 SR e D Ao & )

A} Mathematica B H B ok B0 — 3543 B 8 A3 8843 F Integrate[ g, x|
FIR.

Mathematica R85 1 B2 53 T L 1 K 22 B0 4 17 5 ok 55 1) R 43 Rl — LRI
BRI Sy . {H & Mathematica A GB35 AN HY — 3H 7E R & R OB TR 5 19 AN i 1
Gax -

F ks RGN D1 98 /K Bessell . Gamma F1 Beta 25 — = -1/ 5l 2 4y 38 4 ik
PREN ., IXSLRRIR s B KLY FE T Mathematica BYFR 030 Hl L 6 2 T TR E
2K

Bt : Gammal z ] BEEUE LIRS

I'(z) = J: ¥ te ' dt
Betal a, b ] ¥iueE LR
Bla.b) = WL _ [ =y

FHPA AT DL E 2 SCeRE s R 7 Aok 1 i R R D) RE .

3.3.3 ERMTE

TR E B TSRS E B3 a2 Al — 4 Integrate pRUE, 7R 1T E UM L BR T
B AR AN BB A B R PR . Nintegrate 8 /2 11802 B4 19 R AL, H
5 5 ¥ Fil Integrate pR AU AH [A) (£ 3. 3). Integrate ¥ 4~ -3¢ 15 JE 25 /A =0

*b
["renrdx = Feby - Fea) 313 RU 50 0 0  Nintegrate FIECER

AR E RS B0 R T BB % . TH 3 2 5 B 4% IO B 22 1K
RN AV
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*®3.3
YR oo
Integrate [£, {x.a.b)] AR | fCodx tokwn
Nintegrate [f. (x.a.b)] AR || fCode mge
Integrate [£. (x.a.b} . {y.c.d} ] sB | dx || ey ms
Nintegrate [£, {x.a.b}.{y.c.d)] iR | ax | ooy s

1
5 . 3B EFR Jo(coszx + sin®x)dx .

In[1l]:= Integrate[Cos[x]*2+Sin[x]”*3,{x,0,1}]

Oout[1l]= 112 (14-9 Cos[1]1+Cos[3]1+3 Sin[2])

In[2]:= N[%]
out[2]= 0.906265

In[3]:= NIntegrate[Cos[x]*2+Sin[x]*3,{x,0,1}]
(* Jl NIntegrate —H 155 BUMUKUIEM *)
out[3]= 0.906265

BR[| dx| oo vy

In[4]:= Integrate[2x+2y,{x,0,a},{y,0,b}]
Oout[4]= a b (a+b)

In[5]:= {Integrate[Sqrt[x],{x,3,9}],NIntegrate[Sqrt[x],
{x,3,9}1}
out[5]= {-2(-9+/3), 14.5359}

11 35 MR X [A] o

In[6]:= Integrate[l/Sqrt[Abs[x]],{x,-1,0,1}

out[6]= 4
il 25 B B A
In[7]:= Integrate[x*a, {x,0,b},Assumptions —> a>0]

¢850
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lt+a

Out [7]=

1+a
In[8]:= Integrate[x”*a,{x,0,b},Assumptions = a<0]
1+a
out[8]= If[a>-1, T—,Integrate([x?, {x,0,b},

"1+a

Assumptions—>a<<-1]]

SRR EE v () = x? — 10<x<<D I K.

In[9]:= y[x ]1:=Sqrt[x*3]-1; Integrate[Sqrt[1+D[y[x],6x]*2],
{x,0,1}]

out[9]= 717 (-8+13 v 13)

R DIl AN R U A I BRI Boole B AR S 3 UIX I AR A8
VBB AXERE . AR R T BIIBOR T RGBS RE S .

%) 3R Jj x?dxdy ,

Py

In[10]:= Integrate[x”2 Boole[x"2+y*2<1],{x,-1,1},{y,-1,1}]

Out[10]= %

B 1155 H (x* +5xy + 7y")dydx .,

x? +y2<l

In[11]:= Integrate[ (x*2+5x y+7y*4)Boole[x*2+y*2<1],
{x,-Infinity,Infinity},{y,-Infinity,Infinity}]

9

Out [11] 8

#1154 m dxdydz,

Aoy

In[12]:= ineqa= y"2-x"2+x"4<-2z"2;

In[13]:= Integrate[Boole[ineqga], {x,-Infinity,Infinity},

{y,-Infinity,Infinity},{z,-Infinity,Infinity}]
Out[13]= =T
utlidl= g

. 86 .



R

"

®3F

Bl X+ yr 4 22 =1 [ X+ oy 2 <2 TR,

yr2+x724+272>1 && Y 2+x72+272<2;

inegb=

In[l4]:

In[15]:= Integrate[Boole[inegb], {x,-Infinity,Infinity},

{y,-Infinity,Infinity},{z,-Infinity,Infinity}]

Out[15]= % (-m+2/27)

B R ARG SRR x? + y? <1l x? + 22 <1 FrEHARL (A 3. D),

e

=1;

x*2+y”r2<=1&8& x"2+272<

= ineqgc=

In[l6]:

In[17]:= Integrate[Boole[ineqc], {x,-Infinity,Infinity},

y,-Infinity,Infinity},{z,-Infinity,Infinity}]

{
6

—

Out[1l7]=

0870
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3.3.4 EXHR

g E RS DAY 58 Mathematica B3 IIRE. 1E5E AR BRAHT  Jo A4
PR Integrate MIORY B ME. A OCE SURHMINFI R EUR MER BT IE B 7 7
B0 < 45 R 53F ) Jsin[sin(a + bx)]dx = Fla.b] ¥ 55| K%L Integrate 1,

In[l]:= Integrate[Sin[Sin[x]],x]

out (1) jsm[sm[x]]dx

Y FCATAY Integrate S5AN H AL Jsin(sinx)dx .

In[2]:= Unprotect[Integrate] (*Zffi Integrate MIIRYENE*)
out[2]= {Integrate}

In[3]:= Integrate[Sin[Sin[a_.+b .x]],x]:=F[a,b];

In[4]:= Integrate[Sin[Sin[3+7x]],x]
out[4]= F[3,7] P RIEMN Integrate ¥ € SCREE R BUME

In[5]:= Protect[Integrate] (*K% Integrate LI @)
Out [5]

{Integrate}

3.4 w H

3.4.1 BHREURTT

TR BB TIT BB Series —MTE
Series [ expr,{x,x0,n} ] Bt expr 78 x = x0 EBITE] n B R
Series [ expr, {x,x0,n},{y,y0,m} |
Jext y RIFEIm B, FEXE x I n Hrm gl
1E Mathematica #7 ] Series 7E x = 0 4bJ&TT, #41&% pR 8 Taylor 8. X} T
ARLEAS 7 7 b 1 - 90 50 00 R B B A 4 o s B0 B 48 By 98
Mathematica GBI FIAE A N () 7205k . Series FIFHBREL D REE T KA. 4

0880
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XA EE x VERSEUR TP . Mathematica [ HAMMA T 5 x S x KX,
Series JEIF ) » JRIFI b &4 #rR 2230 O x 1" . fildn.

In[l]:= Series[Sin[2x],{x,0,6}]
4 x° 4 x° ;
Oout[l]= 2 x- 3 + 15 +0[x]

In[2]:= Series[f[x],{x,0,3}]

out(21= £0T+E (0154 £ [0Tx* 42 £9[0]5° +O x]"

In[3]:= Series[Exp[Sqrt[x]],{x,Infinity,3}] (*71i x= AbJETF*)

Out[3]= l-l-i-l- L + L -I-O[i:|4
“ - x 2x* 6% X

In[4]:= Series[Exp[Sqrt[x]],{x,0,3}1 O X744 E0m) k&)

< X2 X5/2 X3

2
- [ X X X X X 7/2
out[4]= 1+ X+, +24+120+720+O[x]

In[5]:= Series[(1l+1/n)”*n,{n,Infinity,5}]
e 1lle Te 2447e 959e [iT
- + - +0

= e-—+
ot I e n 240 1607 5760 n' 2304 n°

Bl 18 3.2 Fon e FIER) 1 2 4 U T,

In[6]:= TT=Table[Normal|[Series[Exp[x],{x,0,n}]],{n,1,4}];
t1=Plot|[TT, {x,-3,3}];t2=Plot[Exp[x], {x,-3,3},
PlotStyle—>{Dashing[{0.01,0.02}] ,Black}];Show[tl, t2]

Out [7]=

n89o
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Series 7EALHZ 0 RECR G 7] Integrate Al Sum SR MR Jg — 4742
WL BRI,
In[8]:= Series[Cos[x]Cos[y],{x,0,3},{y,0,3}]
2

2
out[8]= l—yz+0 [yl*+ (—%erjJrO [yl*)x*+0 [x]*

FHSR AR Sum L BESE ) —LE 20500 19 4 -
In[9]:= Sum[x*n/n!,{n,0,Infinity}]
Out[9]= e

A BTG BE PRI R B L 1 4

In[10]:= Sum[x*n/(n!*2),{n,0,Infinity}]
Out[10]= BesselI[0,2+x]

Sum[x*k/k!,{k,0,n}]

e” Gamma (1+n, x)
n!

In[11]:

Out[1ll]=

In[12]:= Sum[x*k/k!, {k}]

e” k Gamma [k, x]
Gamma [1+Kk]

Out[12] -1+

3.4.2 BHBEHE

< BEHEWERIEE

Mathematica REXJ FE 0 BT 2 Fuz 5, 2 — A Rk XA — SR
111z B}, Mathematica R T] e e 8 A0 & Wt A TR E . Mathematica
Pl R B B S W 1 R OB ) R B AR — 30, TE Ak 2 A v AR R S AIORS BE 1)
J5at. eRA%L Normal [CRE ], HIaEWHR 200 Ol x )" KRGt A h— ik
Ko Hiln:

In[l]:= t=Series[Log[x+1],{x,0,4}]

2 3 4

out[1]= x—%+%—xz+0[x]5
In[2]:= %72

4 5
out [2]= Xz_xg+11172><_57><+o[x]6

0900
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In[3]:= D[%,x]
, 11 x° 25 x°

out[3]= 2 x-3 x’+ 3 T 6 0[x]°
In[4]:= Normal[%]
11 x> 2 4
out[4]= 2 x-3 x2+%— 56X
In[5]:= SeriesCoefficient[%%,2] (R 25 H 2 IRIEE)

out[5]= -3

& BRBHEARMRE
XF T E SR IT R QSR B AREE X 1 — I FHSCR SRR T FR 2

Wat. MBI/ x>~ mHE 27 R PR s . Wl U S A e
BRI Ir. i In[3] EI’J_TJ’E 5 In[ 180 In[ 2]/ TARSEA

w\y(x)—1+x+7+€+ +O[x]5 Xy J&x WEREL. AT R

Bx ()RR 15 pR%EL InverseSeries| Ty |,

IR S A5 0 S ok R ) — B RN S 91

WHREL /. x> TR 2 WRBES
InverseSeries| FE20 40,y ARy R SO I TR L
InverseSeries| F=2% 4% | FHJ? SR N ST ) R R
In[l]:= t=Series[Sin[x],{x,0,5}]
X73 x° 6
Oout[l]= xX- 6+120 0 [x]
In[2]:= % /. x > Series[Sin[x],{x,0,5}]
x X 6
out[2]= xX- 3 +lO+O [x]
In[3]:= Series[Sin[Sin[x]],{x,0,5}]
x X 6
out[3]= X- 3+1O+O [x]
In[4]:= InverseSeries|[t]
x> 3x° ‘
Out[4]= 5 40 [x]
In[5]:= %/.x—> t

n910
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out[5]= x+0 [x]°

In[6]:= InverseSeries[t,y]
3 3 5
out [6]= y+y€+ 3(;+O[y]6

3.4.3 EHITHE

BB CEAREREO THA R T2 A2 R E 45 . Limit [expr.x — xo J3F5 Y x
T xo FIRF expr PR FRAE . S4% FRAE A TS 55 KB, WTHEA expr 76 xo 4009 B8
B, B (residue) EFRiRT expr 7E xo AR EEITH (x — xo) THIREL.

Residue [—IE K

Residue[ expr, {x, X} ] TR expr 78 xo LAY B AL

{5 SRR AE x =0 I BEOR x 8T O BRI,

In[1l]:= {Residue[Cos[x]/x"3,{x,0}],Limit[Cos[x]/x"3,x —> 0]}

Out[l]= {—i, o}

2
W] FHRHEURI x B R BUS 2 EEE.

In[2]:= Series[Cos[x]/x"*3,{x,0,3}]
1 1 X %’ 4

Outl2l= 575 % 24™ 7207 O]

BRI BCTE AT AL B K O,

In[3]:= {Residue[Sin[x]/x,{x,0}], Limit[Sin[x]/x, x>0]}
out[3]= {0,1}

3.5 oo i B

3.5.1 BN AE
1E Mathematica H , BRi%X DSolve i # G5 7 FE LA IR ST 8 3o T fR el . 78
L] 92 L]
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AL T FRMPESAES T S a7 A H S CL1], CL2]4,
5 Integrate 1 Nlntegrate [ X 5251 ; F DSolve 3K fift & 05 J5 #4201
fif » FHH NDSolve 3K fiff & T8 53 T T 00 B5C(E A o 5K A B50(H A I 222 25 10 SR A X 1] { x
Xmin, Xxmax} .
TEFERA 4 VariationalMethods Hid A7 73 B 728 VA S SR AR o T R T s
KA H 1oy T RN 0o R I — B K
DSolve [eqns, y[x],x] it vy OO R T R E T FE2H eqns, x AR &
DSolve [eqns.,y.x] FEA R ETE T SR A 2l R BT B S 7
NDSolve [ eqns, y[ x|, {x,xmin,xmax} |
TE X ] { xmin, xmax | _F>RAFAS R x (18 U 7 FE B AL H 1053 7 R4 eqns
Bl o AR vy (60 = ay(x),

In[1]:= DSolvely [x]=a y[x],y[x],x]
out[l]= {{y[x]—>e®C[1]}}

B R TR vy (X)) = ay(x) , HF & v(0) =1,

In(2]:= DSolve[{y [x]-a y[x],y[0]1-1},y[x],x]
out[2]= {{y[x]—=e*}}

x (H)=—y'()
y()=-x"(t)°
In[3]:= DSolve[{x[tl=y [t],y[t]=- x [t]},{x[t],y[t]}, t]

out[3]= {{y[t]»%e’t (1+eZt)C[l]—%e’t (- 1+e*™)Cc2]1,

11 - fFR IR S W o T R

x[t]»—%e’t (—1+e2t)C[l]+%e’t (1+e*™)C[2]1}}

24 H DSolve 3K y[ x i, y[x [AEHEFNIE R : y[ x J>expr, ZE &5 AT
KPR RE R v [x s ] DSolve 3Ry, B Al B4 v/ [x J45 000,

In[4]:= DSolve [y’ [x]-=x+y[x],y x]
out[4]= {{y>Function[{x},-1-x+e*C[1]]1}}

In[5]:= y"[x] +y[x] /.%
Oout[5]= {-1-x+2e*C[1]11]1}}

n

In[6]:= DSolvely [x]-=y[x],y[x],x]

n930
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3.5.

IR PR

out[6]= {{y(x)—>e*C[1l]+e™*C[3]+C[2]Cos[x]+C[4]Sin[x]}}

In[7]:= DSolvel[y [x]-x y[x]*2-y[x]=0,y[x],x]
(*f# Bernoulli FHE*)

x

Out[7]= {{Y[X]ﬂ__exq-exex—C[l] H

2 R AR
DSolve AMYREAfHLAR B (1) H W00 7 72 W REMR & 28 B IR 7 2
KA 03 J7 BRI R S 7 R ) — RO 2
DSolve [ {eqnl,eqn2, ...} ,y[x1,x2,... ], {x1,x2, ...} ]
TR 53 TR 2H ) R i

DSolve [eqn,y[ x1,x2,... ], {x1,x2,...}] R R y(x1,x2,400)
DSolve [ eqn,y, {x1,x2,...} ] fif T o T FE R 2R EL y

NDSolve [ {eqnl.eqn2, ... },y[x1.x2,... |, {x1,x2,...}]
TR T R 4 B B L
Bl Rl ) D) -

(7X2 Xl.XzD

In[1]:= DSolve[D[y[x1,x2],x1]+D[y[x1,x2],x2]-:1/(x1 x2),
y[x1,x2],{x1,x2}]

1
R (-Log[x1l]+Log[x2]

+x1 c[1l] [-x1+x2]-%x2 c[1l] [-x1+x2])}}

out[l]l= {{y[xl,x2]—>

(7_)7()(1,)(2) r7y(X1,X2)
+ x.

— X1 X
=el1'z

Wﬂﬂ“% X1 Ixy 2 Ixs

BTy FIE MR 2 — Db R  Br LU E R38R A 7E Y A Th 3 A
In[2]:= DSolve[x1l D[y[x1,x2],x1]+x2 D[y[x1,X1],x2]
=Exp[x1 x2] ,y[x1,x2],{x1,x2}]

out[2]= {{Y[Xlrx2]9% (ExpIntegralEi[x1 x2]+2C[1] [z—ﬂ) 1

W’J:*ﬁ@ﬁ]%ﬁﬁ% U x + uyy = Oo

0940
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In[3]:= DSolve[D[u[x,y],{x,2}]+D[ulx,y],{y,2}]1-0,

ulx,yl,{x,y}]

out[3]= {{ulx,y]>C[1][i x+y]+C[2][-1 x+y]}}

5] . 3K f# Cauchy-Riemann ﬁﬁ{ e : by .
Uy=—v,

In[4]:= DSolve[{D[u[x,y],x]--D[v[x,y],¥],D[ulx,y],y]
=-D[v[x,y],x]},{ulx,y],vIx,y]}, {x,¥}]

3.5.3 XBiEEH

G I )

LIRS R EN R REEE . KitiaHREULLE VectorAnalysis
P a8 S IS A <3 Needs #r 4 A AR P4

27 4 VectorAnalysis H 4 Div, Curl, Grad, DotProduct, CrossProduct,
JacobianMatrix % 5 [n] i MU IE A LM T2 . 3K 3.4 F R0k B s 5 pRi 4

B LA TR o

*x3.4

i W

Needs[ "VectorAnalysis" ]
SetCoordinates[ system[ names ] ]
Div[ f,coordsys ]

Div[ ]

Curl[f, coordsys ]

Curl[ f]

Grad[ f]

Laplacian[ f]

Biharmonic| f ]

P IR A

P 5E A8FR & Cartesian, Cylindrical . Spherical %
FRUEE 1AL bR R TR HUE

e EL A A bR RITAEUE

FEBUE B A bR R HRIERE

e H AR AR R TR e

i E AR RIS

AR R fTEGRE AR R TRV f

AR f ARG AR R ROV f

AT s AR A, Bl

In[1]:= Needs["VectorBAnalysis "] (*u/fi<<vVectorAnalysis *)

In[2]:

Out [2]

ARG BOE BRIARAR 2 - A

{0,0,0}

Grad[r”*2 Sin[theta]]

n950
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In[3]:= SetCoordinates[Spherical[r, theta,phi]]
out[3]= Sphericall[r,theta,phi]

PRRRE 82 H
In[4]:= Grad[r”2 Sin[theta]]

(»83f D[r~2 Ssin[theta], {{r,theta,phi}}]*)
Oout[4]= {2 r Sin[theta], r Cos[theta], 0}

TR D

In[5]:= Div[{x*2y,y,z},Cartesian[x,y,z]]
out[5]= 2+2 xy

AR T, H

In[6]:= Laplacian[x+y”3,Cartesian[x,y,z]]
out[6]=6Yy

3.6 5 2B H

3.6.1 Laplace T #t

PREL fCt) ) Laplace 224 hy J: fCoesidr,

F F(s) 9 Laplace J2 25 H Zimjy F(s)e'ds .

y-ie

Laplace %2 JE 5 Fourier A8 #{E & #H0L, (AR 25 R 220 AR K. A E
XTI R AR fCoO R EERAR XS b3 55 5 1 X F AL L6 [ # Laplace 424 [t Fourier 25t
WA, Laplace 284 R B0 Rl o is B AL R A Lz 5

%124 Laplace 2546 pR Ui HIE =X

LaplaceTransform [ expr.t,s | expr ) Laplace (17357 ) 25 e

InverseLaplaceTransform [ expr,t,s ] expr fJ Laplace JZ 25k

LaplaceTransform [ expr, {t1,t2,...},{sl,s2,...} ]

expr HIE4E Laplace 25k

0960
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InverseLaplaceTransform [expr, {s1,s2,...},{t1.t2,...}]

expr =4k Laplace 754
. %} t2cost i Laplace 7546t , Fifi Laplace 2 72546t ,

In[1]:= LaplaceTransform[t*3Cos[t],t,s]
out [1]= 6(1-6 s*°+s?)

T (s

In[2]:= InverseLaplaceTransform[%,s,t]

t3 Cos[t] (% L 2 — S ] PR A et 2 0 R R Y PR )

In[3]:= LaplaceTransform[1l/(1+t*2),t,s]

Out [2]

out[3]= CosIntegral[s]Sin[s] +%Cos [s] (r-2SinIntegral([s])

3.6.2 1{HEN (Fourier &)

<& EEMTHR

TE Mathematica H, pR%X f (1) ) Fourier ¢ 4 1 Jx fCoe“'dr , R
NS i
. 1 e .
A AR S S iwt
F(t) [ Fourier 283y meF(W)e dow
T AR R R B A
FourierTransform[ expr.t, o] Y5 W expr (455 B AR 4

FourierTransform[ expr, {t, ,t,, ...} s {e 0 »...} ]

25 expr 1Y 22 2R {rT HE AR 4
InverseFourierTransform[ expr,w, t] expr [{H B i AR 46

In[l]:= FourierTransform[l/(1+t*2),t,w]

- S [w TC
Out[1l] eAb”A/E

In[2]:= InverseFourierTransform[%,w,t]

out[2]= L

utlzl= e

In[3]:= FourierTransform[t’exp(-|t]),t, w]
2@ w(-3+w?)

Out[3]= -

(1+w?)’

¢97o
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FEAS T8  1 F 4% B8 %) Fourier 728 # A A 7l i & LB R, H i W
FourierParameters 1] PA45 & HoA—Fh (£ 3.5)

®3.5
Fourier ZZ#ufE 3 v Wl
FourierSinTransform[ expr,t, w] 25t expr (4558 B I 5% A8 6
FourierCosTransform[ expr, t,w | 251 expr ATl B -4y 7% AR

InverseFourierSinTransform[ expr.w.t] | #4558 B M- 1F 5% f 75 3
InverseFourierCosTransform[ expr,w,t| | 55 H M- 40% [ 28

< EEMEH
FourierSeries| expr,t,n | BT ¢ 1Y expr 19 n B B - GOBUR T2
FourierSeries| expr, {t; .t ...} - {n; .0y, ... } ] 25— 2 YR B R

X n BRI RORIFR O BA R Dt St e, = [T e ar

3
UIESIESENTRINITLE T
In[l]:= FourierSeries[t*3/3,t,3]

out[l]= L ie 5 (3-2 1r2)+i iet (—6+712)—i

it (_gtg?
12 3 3 Len (6t

1 : 2it 2 1 . -3it 2 1 . 3it 2
- -2+7°) - -2+
+121e (3+2Tc)+271e (27‘()2716 (=2+3 )

In[2]:= Plot[%,{t,-3Pi,3Pi}]

Oout[2]=

0980



F3IE M M

i) 5K H 0 RR AR (2, 2) Bl FL -2 8

In[3]:= FourierSeries[x"3y,{x,y},{2,2}]
muﬂ=—%é“*m(&Qn%+%emkwa—2ﬁ)+%éﬂﬂwB—zﬁ)

+%ei(2x+2y) (3-2 Tc2)+ei(—x—y) (6_7t2)+ei(x+y) (6-7t2)

2
T

2

2
)+ei(—x+2y) (3_£)+iei(—x-2y) (—6+Tt2)

Lot (3- 5 5

+el Y (—gtn?) +el Y (—6+n2)+%ei(x+2y) (-6+n)
1 w2y 2y L ey P
+8e (3+27E)+4e (-3+2 %)
+%ei(2x+y) (_3+2 7_(_2)_|_%ej.(f2x+2y) (_3+2 TEZ)

In[4]:= Plot3D[%,{x,-Pi,Pi},{y,-Pi,Pi}]

Out [4]=

3.6.3 Z %

é]\

B FCORY Z A8k D) f()z . Z SIS AR 50 AN 2 (R TR
n=0

WA Z At B — MR BRSSP E . RN AR RO S S A B
PERIE MR T RS B EUR G T . T LUA B AR AR AL T 4 A B

0990
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B H AR R
FCOW Z 2500 5= F ()2 dz
7 AR

ZTransform[ expr,n,z | 5 H expr Y Z A5
InverseZTransform|[ expr,z,n ] 5 H expr B Z AE R
In[l]:= ZTransform[l/n!,n,z]
out[l]= a%
In[2]:= ZTransform[3*- n,n,z]
out [2]= 3z
ut[2]= -1+3z
In[3]:= InverseZTransform[%,z,n]
Out[3]= 37"
3.6.4 BN

Convolve THE P EEL fOOF g O G
Sr = | fogly - od

Convolve| f,g.x,y | THERBL f g T x EH
Convolvel f.g, {X; X5 ...} {y1+¥2s...} ] g 24

1 — A LR R GERK SPIASL

h= Exp[-x]UnitStep[x];

In[1l]:

In[2]:

Convolve[h,UnitStep[x],x,y]
out[2]= (1-Cosh[y]l+Sinh[y]) UnitStepl[y]

In[3]:

Plot[%,{y,0,10},PlotRange—>All]
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OQut[3]=
8 10
2 @ 3
1. AR
. et—e " 1
M lxlirol sinx 2 1&?( -1 m>
. 1—cosx 1\*
(3) Tim=— 5 (4) 113;( +3)
(5) lim(vV'n—vn—Vn)
2. KT 7 50w -
(1) y=a'lnx @ y= 1o
e 3 3 _ 1+x
3 y=A/1+v1+Jx (4) y=arctan
(5) e* +e (6) y=x*
(7) y= (sinx)® (8) y=1In cos arctan ¢ _Zeix

3. (1) B4 y=sinxsin2xsin3x. i+ &5 NS #H y*;
(2) E s y:arctanx,ﬁ'%’_%%%;& Y

(3) B4 y= T z’ﬁ' Yo
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W B y= 115 gy,
1-x
4. WHTHFER A
+1
D | 2x=3"dx @ [ *Hlax
Vx

. 2 x 2x2_5

(S)J x“a*dx (4)Jx4_5x2+6dx
> e +1
(S)Jln (x+/1+x*)dx (6)Jex+1dx
(7)Harctan %dxdy (& ﬂnyz(l - x — y)dxdydz
5. WHTH E R4

1 In2
(D JO sin x cos? xdx (2) JO e’ — ldx

1 X a 2
<3>J e gy <4>J L dx

0 eX + e*X 0 )C2 + a2

8
[ sin = e 4x +1+1

e 2k +1 1
) [ S ® | 2 )dx

0 X 0 X

2 (l-x . 1(x ,
D ||+ ydyde ® [ [ drdy

2n a 1 X x+ty
€©)) JU de JO ré sin® ¢dr (10) Jodx Jo dy JO xyzdz
1D H x?y'dxdy (12) ﬂ xydxdy

£+ y2 <1 K Sf‘\‘)i\f«/;

6. KE&HE % y(x):acoshf(aéxéa)é’ﬁ/ﬁ .
7. KTHFREHN LW EFX:
(D e, & x=04 (2)

2
1{x7fl’_x:0&t

@) I\ [T25 2 =0 4 ) (1+x0e* f x=0 4
(5) cosxcosy,7E{0,0} 4
8. FETHI W M A BUE I 4L
2

/ ; d .
(1) xy' o)+ y(x) = y2(x) (Z)E%:yz(x)*?

« 102 -



(3) (1+ y*(x))dx = xdy

y'(x)+ y(x) = asin(x)
vy =1

(5)

dx
_— 4+ =
q; Ty cost

dy
dr ¥

D)
=sint

- R — Wl o7 A

F3IE M M

1) y*P(x)=y(x)

(6)

(8 1

d
dx:y+x
y( =1

%x(t):2x—y+z

%y(t):2x+2y—z

%Z(Z)ZX"‘Z)/—Z

D y+2Du, +(z+x)u, *(x+y)u,=0

(2) (xX*+yHu,+6xyu, =0

(3) (xy’ =2xDu, + @y = x*u, =9%ux’—y*)

4 X*u,—y'u,=u

+ 103 -
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4.1 PR X

TE R PR T HRITEAS A% X 43 B 2 SCT - 80 3% 5 M B 2 Tl — B4 21 . 76 3¢
A PR SRS P T PR O s TERC TR PR N A RE . Mathematica ] £ il
FEPEES B AR — KRR X B9 3R A bR o (0 FR 35V R 8508 T 1T 1) 6 N 1
BerE . FEARTE L FRATKS ) S AV REA I A X 43 BR T 0T LA il ¢ pR %X Table.
Range G H 44N, FAT 1R 7] LL{i A Array ., DiagonalMatrix, IdentityMatrix 55 pg
B ST H R

4.1.1 TEXIEEAERE

T4 1 & FRATTH Table pRECHEE N 5135, BIZEFR AT Table pRIE S In] 2 85

FELRE -
Table[ f,{i,a,b,d} ]
1%
Table[ f. {i.ai.bi.di} . {j.aj.bj-dj} ... ]

Hrr O CR EI AR RIER SR i, - 1RIAX, o HIEHYIE.
b MPEARLAE LA d G, 2 a 8id Ba e, 6 1, R A 1AE
HAS i, Table & X 7 — i, BN

Table[ JEIAZ (FHIAAE 5t JEAWIE , 28 E A IR

WA A 2 AMEFRAE & W] Table 5 LT — N WA 3 MG S a0l

Z )| Table & L T —~k#E, Table 755 XA R A [ B 4o AT LI 431~ JC 2 R EL
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5 Table pREFIH“ ik 2078 HFE A . Array pREUR < pREL” & SUAERE
Array 5 Table /R 95376 Bl A IE Xmg A A F . 387 18 A 7R 6 b 2
(F4.1),

F4.1
T 4 w M

Array[ f,n] SR 2], fln ]

Array[f,nya] ﬁ”%{f[a]’f[a+1]v""f[a+n71]}

Array[f,{m,n}] FE S m AT n FIAERE AEROTE fLisj]

Array[f,{nl.,n2,...}] FEREUSLIL, 22,00 ) 11210015 02200
n2;ees

Array[ f,{nl,n2,...},{al,a2,...}] FERR(fL T al=1.i2+ a2~ 1.1},
i1=1,+,nl;i2=1,,n2;---

1 FE R E

In[l]:= Al=Tablela, {2},{2}]
OUt[lJ: {{ala}l{ala}}

In[2]:= A2=Arrayla,{2,2}]
out[2]= {{all,1],all,2]},{al2,1],al2,2]1}}

In[3]:= ali_,j_]:=1/(i+j-1);Al
out[31= {{a,a},{a,a}} - BRI

In[4]:= A2
out[4]= {{1,1/2},{1/2,1/3}}

In[5]:= Arrayl[s,{2,2}] (*s PR
out(5]= {{s[1,1],s[1,2]1},{s[2,1],s[2,2]}}

In[6]:= Array[Sin[#1+#2]&,{3,3},{2,0}] Cfifi A SCeRE)
out[6]= {{1,Sin[2],Sin[2]%},{1,Sin[3],Sin[3]%},
{1,Sin[4],Sin[41%}}

i) < 5 Xl i
In[7]:= Arrayl[b,4,-2]
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out(7]= {b[-2],b[-1],b[0],b[1]}

In[8]:= Range[0.2,1.6,0.5]
out[8]= {0.2,0.7,1.2}

In[9]:= Array[b,{2},{2}] (*5 Table iEAJ L)
out[9]= {b[2],b[3]}

In[10]:= Arrayl[f, {3}, {m}]
{f£[m],£[1+m],£[2+m]}

Out [10]

i) 7 b =

In[11]:= Table[If[i<=j,c[i,]],0],{i,3},{]j,3}]

out[11]= {{c[1,1],c[1,2],c[1,3]},1{0,c[2,2],c[2,3]1},
{0,0,c[3,3]}}

In[12]:= MatrixForm[$%] - FAE R I 3R+ )

Out[12]//MatrixForm=
cll,1] cIl[1,2] cIl1,3]
0 cl2,2] cl2,3]
0 0 c[3,3]

In[13]:= Table[Random[Integer], {3}, {3}] (* BfAL 0-1 JHFE*)
Out[13]= {{ll 110}1 {ll lrl}r {O/ lrl}}

1] - R I BNE R 1 B — 0 R

In[14]:= A= {{1,4},{9,16}}; Sqrt[A]
Out[14]= {{112}/{314}}

In[15]:= Max[A] (< T IR B KRAE*)
out[l5]= 16

R TRFASMERECR 2 0, IATE LIRS 0 A L—H R I
SRR HERERRAE . ST, KNG FREER AT DAE N 28 5 44 AR AT . T AN EAE
HARE & WPAFE: C.D.E.I.K.N.O fEh%

A —4E Mathematica pREICE SCRFIAHR B 491120 47 PRIE R X5 # 4E FE  BR
% . Hankel %if% \Hilbert % [% | Toeplitz 4 | e 5% 55 0 M 26 R 4. 78 B C
R EInER 4.2 s,
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x4.2
kK £ Ui i
Band([ {i,j} ] PR M 3 Ci s O T R A 22
DiagonalMatrix[ list ] LA Tist %] A TG 3R 0] 7 6
IdentityMatrix[ n] n B S A R
ConstantArray[ cc, {m,n} ] JCENEEL cc Bym 17 n FIHHRE
HankelMatrix[ n] n By Hankel [ a;=i+j—1
HankelMatrix[ ¢ Hankel 5F aj =civj-1,i T j<n+1
HilbertMatrix[ {m.n} | m 11 n ¥ Hilbert 4% a;; = ﬁl_l
HilbertMatrix[ n ] n [ Hilbert 758 a; = ﬁl_l
ToeplitzMatrix[ n] n B Toeplitz JiFE a; = [i—j| +1
ToeplitzMatrix[ c] Toeplitz 7% ai; = cji-j i+
RotationMatrix[ 6] ST B TS 0 BT ALY 2 B s RE
RotationMatrix[ 0, V] ZEEHSE v B EHIESE 0 TR 3 BT R
. i rules & SCAYEA 4EE dims FOFRBALRE ,
SparseArray/ rules, dims, val]] T
A B G R IUE val
SparseArray[ {{il,jl}—>v1, o _
. N AR B R B R TR
{i2,i2}—>v2, ...}, {m,n}]

1] 7 SCRFIRAE I .

In[16]:= DiagonalMatrix[{a,b,c}]//MatrixForm

Out[16]//MatrixForm=

a 0 0
0 b 0
0 0 ¢

In[17]:= IdentityMatrix[3]//MatrixForm

Out[17]//MatrixForm=

1 0 O
0 1 0
0 0 1

In[18]:= HilbertMatrix[3,4]//MatrixForm
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Out[18]//MatrixForm=

1 1 1
' 2 3 3
11 1 1
2 3 4 5
11 1 1
3 4 5 6

In[19]:= HankelMatrix[4]//MatrixForm

Out[19]//MatrixForm=
1 2 3 4
2 3 4 0
3 4 0 O
4 0 0 O

In[20]:= HankelMatrix[{a,b,c,d}]//MatrixForm

Out [20]//MatrixForm=

a b c d
b ¢ d 0
c d 0 O
d 0 0 0

In[21]:= ToeplitzMatrix[4]//MatrixForm
Out[21]//MatrixForm=
1 2 3 4
2 1 2 3
3 2 1 2
4 3 2 1

In[22]:= ToeplitzMatrix[{a,b,c,d}]//MatrixForm

Out[22]//MatrixForm=

a b c d
b a b ¢
c b a b
d ¢ b a

In[23]:= RotationMatrix[0]//MatrixForm
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Out [23]//MatrixForm=
(cos [0] -sin [9])

sin [0] cos [0]

In[24]:= RotationMatrix[0,{1,1,1}]//MatrixForm

Out[24]//MatrixForm=

(1+2Cos[0]) (1-Cos[0]1-v351in[0]) (1-Cos [0]+/351n[0])

(1-Cos [0]+/35in[0]) (1+2Cos [6]) (1-Cos [0]-V/351n[0])

(1-Cos [0]1-v/351n[0]) (1-Cos [0]+/35in[0]) (1+2Cos [0])

Wik Wl wle
wlk wlk wlk
Wl wle wlk

18] < 7 SUR A P

In[25]:= SparseArray[{{2,3}—>1,{3,2}—>2},{3,4}]

out[25]= SparseArray[<2>,{3,4}]

In[26]:= Normal[%] Ce 47 0 R RS A Ry ) 2 )

out[26]= {{0,0,0,0},{0,0,11,0},{0,22,0,0}}

In[27]:= SparseArray[{{i_,i_}%a,{i_,j_}/;j=:i+1»1},{3,3}]
(* Jordan %% J; (a) *)

out[27]= SparseArray[<5>,{3,3}]

In[28]:= MatrixForm[%] R A7 REL P e A R A 5
Out [28]//MatrixForm=

a 1 0

0 a 1

0 0 a

In[29]:= SparseArray[{Band[{1,1}]—>a,Band[{2,1}]>Db,
Band[{1,2}]1—>c},{5,6}]1//MatrixForm (x =X ARG

Out [29]//MatrixForm=

a c 0 0 0 0
b a ¢ 0 0 O
0O b a ¢c 0 0
0 0 b a c 0
0 0 0 b a c
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4.1.2 JERERYE AN\ Fd

e FA T i R BCR B . SEBr b B AT T T Lhid i Mathematica
AR BRIl AR/ FE RS el "Rl A — R AN 4. 1,181 4.2 s

% Wolfram Mathematica 7.0 - [F & &-1 *]

IEEF) GER(E) | A R BT ERG HEe EEE B0 R

m,\_t—-ﬁ {n Chel+L 1
b it _E—4T (0)

Shift-+Ctri+L

A FARIHEBIET () Al+Enter

TR, (3)
... ()

HEWE (T)
7= FE (M)
P (R)

4 HEO0T (R) Ctrl+Enter
iRl BRI C) Ctrls,
il Y oanm
i B (5)

HH ()

HERE. ., (H) Shift-+Ctrl+H
BEhms... (A)

3T (B)

E4.1

% Wolfram Mathematica 7.0 - [Fk@r&-1 *]
M) WIBE BAM ERR) BT BEG HEN mEE B0 FEH

[#E B

o1 l]]

001 Make: K
" Tabla (Grid[...])

(%' Matriz (List of lists) Cancel |

Help |

Mumber of rows: |3
Murnber of columns: |3

[~ Draw lines hetwesn rows
[~ Draw lines betweaen columns
[ Draw frame

I Fill with: {0

I Fill diagonal: |1

& 4.2
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JEBATERB R ITR . 808 . FATIE R LIA AT Tmport p&E0Rs SC4
E’\Jéﬁ(ﬁ%?”’ﬁﬁ—ﬂzﬂﬁ%f&/\%ﬁﬁo
Import[ 3144 » k53]

Y5 Import pRECHX N A Export o 0 AT DL — AR PR I — E 9% U5 A

A
Export[ 3CfF4% . ik A%

jT:mml_LlEléfCﬁ‘J@E’ﬁﬁﬁ?l_ﬂzl_Lmﬁi‘H‘a/\E’J%Ef@ HRATEFR BRI
fig . — I BRI ER IS H) R AYIE 3 {--+ ) . MatrixForm pR %Il TableForm & %4 | ]
UJ&”’FE’EB‘W%E%%:?(@%%%%EE (7R

1 2 .
In[1]:= a=(3 4) 1 T SRR A L)
out[11= {{1,2},{3,4}}
In[2]:= MatrixForm[a] R EREIE )
Out[2]//MatrixForm=
;5 )
3 4
In[3]:= TableForm[a] - EAE RS EEIE )
Out[3]//TableForm=
1 2
3 4

MatrixForm pR%{ A UL /s 556 B4 , TableForm pRELIAS AT L,
In[4]:= a=SparseArray[{{i_,i_}%l,{i_,j_}/;j==i+1»1},{3,3}]
Out[4]= SparseArray[<5>,{3,3}]

In[5]:= MatrixForm[a]

Out [5]//MatrixForm=
1 1 0
1

0 1
0 0 1

In[6]:= TableForm[a]
out[6]//TableForm=
SparseArray[<5>,{3,3}]
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4.1.3 JEREDERIERE

FEMER o R AR PR A TR EATC R e RSO M. TR
W — IR A 1 22 o L I 3 et 45/ T LA 3 %) R A 4 AR 64T . Part, Take,
Drop.Rest.Most, Select., Cases. Pick. Position, Append. Prepend, Insert. Delete,
Join, Union, Intersection, Complement, Sort, Reverse. RotateRight, PadLeft,
PadRight,RotateLeft, Flatten, Partition. Subsets 45 2 (1) #24F ek BCER 5] #E & F T
i
fian . iEm) A= Array[a.{3,3} I LT —1 3 BirdkeE, A A4 . ALLi J15R
AR AR AT A WS AT Ao R ALL L T8 ALLi, j 10, 64
ALL{Ljy 1= ALLG. 1 152 #e A B955 i A7 F056 j 17

Part pRECHT Take pRZURH BT HE M4 0 S dEAT B A pR 16 4.3 R

*4.3
CZI it ¥
Al[i.j]]8 Part[A,i,]] A Wi AT ] AICREFHIE i R EbRa s b e
Take[ A.i,j] A WTFHERE, i ] RFRTEIRE

Part[ A i, jliEA)H ) i j AR — DB FORE | M E, — 0 R EIEL
B0 AMLED AT DR —NEPREE (i1 e s 1 b B AlL, Y i j ARREEEUET , Part i
AR VEREICE 2 i B — AR, Part 15 /)R (R4 A T e 3 Y F )
Y i RSN RN Part iEA)IR A FAE R, ALLL j] 1B R) & T Part[ AL, ]
A,

Take[ A.i,jliE A H Y i j ATLUR— G RRIGT | MLE, — @ R
Ja i MEED AR m . n, s} GFOREK s BONm Bl n 0782 s SLE R,
s=1:Y n AR n=m), Take &) B &R B FHFE .

11 FE PR B R A

In[1]:= A=IdentityMatrix[3]; A//MatrixForm

Out[l]//MatrixForm=

1 0 O
0 1 O
0 0 1
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In[2]:= A[[1,2]]=2; A//MatrixForm Ce XA TT R R )
Out[2]//MatrixForm=

1 2 0

01 0

0 0 1

In[3]:= A[[All,3]]1={3,4,5}; A//MatrixForm (* X}%f [ 1441 I *)
Out[3]//MatrixForm=

1 2 3
0 1 4
0 0 5

Inf4]:= A[[{2,1},{3,2}]]1//MatrixForm (- FHE[E*)

Out[4]//MatrixForm=
(5 )
3 2
In[5]:= Takel[A,{2,1,-1},{3,2,-1}]//MatrixForm

(-5 Ry Re)

Out [5]//MatrixForm=
4 1
;5 )
In[6]:= Take[A, {2}, {3}] - —BrFHE )
out[6]= {{4}}
In[7]:= Take[A,2,3] (*1-247 1-3 ) THEE*)
Out [7]= {{11213}1{01114}}
H TR TR 27 77 3, a] LAAR 25 5 Mo 055 B flou) 45788 4 . 3, 56 1
G — 2 5B 2 5] F S 150 — 3 5FIEE 2 5100 — 4 f5n 215 3 51 1.
In[8]:= A[[All,2]]-=2A[[All,1]];
A[[All,3]]+=-3A[[All,1]]-4A[[All,2]];
A//MatrixForm

Out[9]//MatrixForm=
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1 0
0 1
0 0

g o O

4.1.4 FEREFIH kIR

TERE SCRR B Bt b A I AT T X A S B RO B AR 36 . il an -
TR HE B R fLx_JRERSAT X x bRt i K e A R
AR TE 20 A AL B TS A A FE S R [l o 7 1T ) R KO8 BE A% 6 B 3T 1k 31
HEj(E 4.4,

K44

X ¢ o #
ArrayQ[ expr] R expr A& 75 o 56 B B R / F i 2l
ArrayDepth[ expr ] expr [WELEEL
Dimensions[ expr ] g H expr FILERT 3R
Dimensions[ expr,n ] expr [HRT n EHEEL
Length[ expr] K3 expr TR 5L
MatrixQ[ expr ] Rz Ier expr 2 7 Ay M B Bl i B
VectorQ[ expr ] 56 expr Je 73 A 1] e UM 1]

151 FEL R4 53 PR
In[1]:= a=1;{ArrayDepth[a] ,Dimensions[a], ArrayQ[a],

MatrixQ[a] ,VectorQ[a]}
out[l]= {0,False,False,False}

In[2]:= a={1}; {ArrayDepth[a] ,Dimensions[a] , ArrayQ[a],
MatrixQ[a] ,VectorQ[a]}

out[2]= {1,{1l},True,False,True}

In[3]:= a={{1}};{ArrayDepth[a] ,Dimensions[a] ,ArrayQ[a],
MatrixQ[a] ,VectorQ[a]}

out[3]= {2,{1,1},True,True,False}
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In[4]:= a={{{1}}};{ArrayDepth[a] ,Dimensions[a] ,ArrayQ[a],
MatrixQ[a] ,VectorQ[a]}
out[4]= {3,{1,1,1},True,False,False}

In[5]:= a=Table[IdentityMatrix[1],{2},{3}];{ArrayDepth[a],
Dimensions[a] ,ArrayQ[a] ,MatrixQ[a], VectorQ[a]}

out[5]= {4,{2,3,1,1},True,False,False}
5] < G D RE PR A

In[1]:= B=Array[{{1,2},{3,4}}]; Length[B]
2

Out[1]

In[2]:= A={{11213} ’ {31415} 1{516}}; Length/@A
out[2]= {3,3,2}

4.2 JEPRAIEAR IS T

S AE AR AR MBI A N 28 2 — o AR R 8 B3 B A I 2 ks
B Tk R R E AT R Bk G VXSS . 7F Mathematica H T —
B AT A R E RN AT 58 B RIS . A B eR BV T — R B
385 FH T 3 A B

4.2.1 EENEREE

TE Mathematica Hv, BRI A PRI B D0 . — i D02 951 [] B 0 B A
TR s LR SCATY SR IR X o7 ) 6 I 8 28 AR TNl 5 2 — I8 00 2 R % 0 55 (s 280 ) AN
I, LR SO M B oo R AN B s . F Mathematica H{/5 " + "1 R
R Iz 55T ="V e MRk s 54 . Bl A+ BLA - B,

TE Mathematica H . & P FIECH e 15 S AR E T B R BIOR 1 B U R R B X
SEfEl, Blan.2A A 2, HE A2 BMEEL . ART A 2,

TE Mathematica v, JEFERYIReIE . "3RoR . BN X4 A Fl B J& R B J5 e
A. B FoRmERe:, TS A + B.A/B R0 A BT E FH I FHIR
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A FoRFEFER R OURAE n UCR
FERF R U 4.5 IR .

*4.5

EXI A |
x+y 5% Plus[x,y] e RIS
x—y 3% Subtract[x,y] R O 8 ) U
- x B{ Minus[ x| 7R B 67 ) e
x * y 8 Times[x,y] X T A e
x/y 5 Divide[ x,y] X 76 2 AH R
x'n & Power[ x.n] BAITURITH
x.y 8 Dot[x,y] A ) 2 1 P AR
Cross[ X,y ERRIEAYA
MatrixPower[ A, n] Tk A 975
MatrixExp[ A] JiWE A SRR 2
Transpose[ A] HFE A R
ConjugateTranspose[ A] SR A WALy

f51]  FEL R A o) ) R G2 5R
In[l]:= a=(; j) 7

out [1]= {(6 7),<5 10), i % } O %8 0 T 2R i afe o3
2

o

5
=<6) ; MatrixForm/Q {a+b,a*b,b/a}

9 10 18 24 5

In[2]:= MatrixForm/Q@{a.b,b.a}

17 23
2]= ( ),( )} (< %H AR, Brax)
out [2] { 30)7 54 Ffeik aB, |
In[3]:= MatrixForm/Q@ {MatrixPower[a,2],Transpose[a]}

{( 7 10) (1 3)}
out[3]= ’
15 22 2 4
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In(4]:= a={1,2,3}; b={4,5,6};{a.b,Cross[a,b]}
out[4]= {32,{-3,6,-3}} (x NRLAMEL )

4.2.2 175 F03E 56 RE

S5 AN D e T A L A AT ) K it A AR ) M R A AR AR
% . NI, Mathematica X117 5120 R %L Det A A pR %K Inverse #5471 & 1 TIUAL
fb. T4 T A KRB RG] (R 4.6),

4.6

B3 o
Det[A] T A BAT512
Det[ A, Modulus—>m ] T A #4751 mod m
Inverse[ A it A R
Inverse[ A, Modulus—m | A W3R mod m
Minors[ A T A R T
Minors[ A, k] T A WA k B 7R R 551X
Pseudolnverse[ A] Rk A )T G
Pseudolnverse[ A, Tolerance—t] T ST BRI/ 5 (A 0

X n B JrBE A Minors[ AT g —A> n Birdi . BTEG, DAE FRITRZ
AXFn—i+1l,n—j+DEHNRT. Minors[A,k]mﬂf%ﬁ/l\k,(ni!

n—k)!
M7 . Minors| A J4:#r T Minors[ A,n—1],
1 A7 5 2R AR R R

In[1l]:= Det[HilbertMatrix[10]]

1
46206893947914691316295628839036278726983680000000000

out[l]=
In[2]:= Det[HilbertMatrix[1000],Modulus—>2003]
out[2]= 384

In[3]:= Inverse[HilbertMatrix[5]]//MatrixForm

Out [3]//MatrixForm=
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25 -300 1050 -1400 630
300 4800 -18900 26880 -12600
1050 -18900 79380 -117600 56700

-1400 26880 -117600 179200 -88200

630 -12600 56700 -88200 44100

In[4]:= a=SparseArray[{{i_,j_}/; (Abs[i-Jj]="1)—>(i-3)},{4,4}]
Out[4]= SparseArray[<6>, (4,4)]

In[5]:= Det[a]
out[5]=1

In[6]:= Minors|[a]
Out[6]= {{Ol_llol_l}l{lIOIOIO}I{OIOIOI_]-}I{]-IOI]-IO}}

XTFRITEHBE A KU, BA1791. R AX=1MXA=1hEDH
— AT It A WANFETEE H R P R, (B2 A T i AT (Moore-
Penrose ¥1) . il il 4y FE i A=U.D. V E X
A" = ConjugateTranspose[ V. Inverse[ D ]. ConjugateTranspose[ U]

AT T — AAT BIOUERAFE M [— AT A B ICR R FIER A 2 /)N

TE Mathematica W, 18850 [ 4 | S ) R ZCA Pseudolnversel |, X 17 45,
RIGERE A, A F Tolerance 1045 38 (G % . Pseudolnverse[ A, Tolerance —t |32
A B/NT tx Norm[ AT S(EAR 0, 24 ¢ SRAAET, A BORE BEFE TR 1Y
FERE . XTARE R4 A, Tolerance Bl A

) TSGR

In[1l]:= PseudolInverse[{{1,0}}]//MatrixForm

Out[l]//MatrixForm=
(o)
0
In[2]:= PseudolInverse[{{1,2},{1,2}}]//MatrixForm

Out[2]//MatrixForm=

11
10 10
11
5 5
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In[3]:= a=Table[l/(i+j-1),{1i,4},{j,4}]1;
PseudoInverse[a,Tolerance>10000]//MatrixForm
Out[3]//MatrixForm=
16 -120 240 -140
-10 1200 -2700 1680

Cxn [ AR B )
240 -=2700 6480 -4200
-140 1680 -4200 2800
In[4]:= PseudoInverse[N[a],Tolerance—>1/10000]//MatrixForm

Out[4]//MatrixForm=
7.18687 -20.7656 1.082 15.3376
-20.7656 82.6366 -9.82227 -69.0761
1.082 -9.82227 3.09536 11.097
15.3376 -69.0761 11.097 62.0659
(x5 ar =Rl E R

4.2.3 HIHENHLEE

TELMEARE D T L FAIP R E 1 n (NR 7B A W BT A R
{E A& TR AR B I RRAE ) 22

(D 8 A PFEZ T 9 (1) = det(Al — A),

(2) QOB n AR X BUEA P FHEE .

(3) RHGA k= 1,2, n SRIRRPE T FRLL A d — A)x =0, FrRLIINIEE R
RN A B8 TR A« PRRIE ) i,

7E. Mathematica 7, LA F 25 3R 53 560 B 4R 16 4) «

(1) f=Det[x * IdentityMatrix[n]— A],

(2) Solve[ f=:0,x]8{ z=x/. { ToRules| Roots[ f==0,x ]},

(3) NullSpace[ z[ [ k]] * IdentityMatrix[n]— A],

LA AN iE4] Eigensystem[ AJ[R] 15 A B A RAAE (AT AE 1] 5
8% F Eigenvalues| A JiEA)3HE ) A B RTA $RME(E ; 8 F Eigenvectors[ A 1%
AR A BT R ) i

M A TGRSR A P S A AR B E s, DL Mathematica 7] 75
0 B RO (RSP AE [] S B E HE A I AT 55 29 A I TT 38 B mUBON) 1138 0 Y
AEAELRNRRAIE 1] 122 B 2 0 AL 7 s BOE 2K
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NS A R R A RSB (R 4.7

®4.7

BR| 44 i B
CharacteristicPolynomial[ A, x ] T A EAE LT det(A — xDD
Eigensystem[ A | JiFE A AL (E 51 2 FVRFALE ] 151 36
Eigensystem[ A, k] Take[ Eigensystem[ A, k]
Eigenvalues[ A] Tk A FRIEES 3R
Eigenvalues[ A, k| Take[ Eigenvalues[ A,k
Eigenvectors[ A] JiBE A BFHIE M 51 3R
Eigenvectors[ A, k] Take[ Eigenvectors[ A, k]
SingularValueList[ A] TFABRE A BEF SFE5) 3%

B R R AL LA R )

1 1 11
0 -1 1 1

In[l]:= A= o 0 2 1 ; Eigensystem[A]
0O 0 o0 2

Out[1]= {{2121_111}1{{4111310}1 {OI OIOIO}I {_1121010}1
{1,0,0,0}}}
Eigensystem pREAIR FHEE AR O ) 3= CURMIEE ) (RRIE M 5 ) B2
HEF o AZ 1] b AL [ B A4
In[2]:
out[2]= {2,2,-1,1}

Eigenvalues[A]

In[3]:
Out [3]= {{4111310}1{0101010}1{_1121010}1{1101010}}

Eigenvectors|[A]

Eigensystem[ A %4 T { Eigenvalues[ A ], Eigenvectors[ A},
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In[4]:= A=

o »r O
R O O

1
1|; Eigensystem[A]
0

out[4]= {{Root[-1-#1+#1°¢,17,
Root [-1-#1+#1°&,3], Root [-1-#1+#1°&,2]},
{{-1+Root [-1-#1+#1°&,1]?,Root [-1-#1+#1°s,1],1},
{-1+Root [-1-#1+#17s,3]%,Root [-1-#1+#1°&,3],1},
{-1+Root [-1-#1+#1°&,2]%?,Root [-1-#1+#1°&,2],1}}}

I —A A BRRIE(E FNRRAE (7] i O R £ 155, T A N[ Eigensystem[ A]]
8¢ Eigensystem[ N[ A | SRAGRAAE(EFIAFAE [7) 5 A 3 s B0E . o TR BRI AFAE 7]
A EME— 1 X PR TS R A AN
In[5]:= N[%]
out[5]= {{1.32472,-0.662359+0.56228i,-0.662359-0.562281},
{{0.754878,1.32472,1.},
{-0.877439-0.7448621,-0.662359+0.562281i,1.},
{-0.877439+0.7448621,-0.662359-0.562281,1.}}}

In[6]:= Eigensystem[N[A]]

out[6]= {{1.32472,-0.662359+0.562281,-0.662359-0.562281},
{{0.413999,0.726517,0.548432}, {0.655866+0.1,
0.0803837-0.4885291,-0.434418+0.368781},
{0.655866+0.1,0.0803837+0.4885291,
-0.434418-0.3687811}}}

SingularValueList pR%CUR 4232 1% s BURE FEAE S fin A CREBUE A B A1) L 5
FLRIA ATA B 0TI AR 45 BN 5]

In[7]:= SingularValueList[N[A]]
out[7]= {1.61803,1.,0.618034}

4.2.4 FERERIFRESER
AR G — S A B AR pR K IR 38 BRI (B2 4. 8).
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*4.8
PR P Pt |
MatrixRank[ A] BEIE A BYFR
MatrixRank[ A, Modulus—m | 4% A mod m Rk
MatrixRank[ A, Tolerance—t | R A BYITLRR

Norm[ A, p] HiBE A B70%L, p=1,2, Infinity, S (E N 2
Norm[v,p] [l v Y p=1 88 p = Infinity, SR {Hh 2
Totall v] ) v ICER AT v + e+ v,

Tr[A] HiBE A i GHAITEAD san + -+ aw
Tr[A,f] HE A BT3GR fTan s am]

) AR PR R 30 R
x x+1 x+2 =x+3
In[l]:= A=|y y+1 y+2 y+3|;
z z+l1l z+2 z+3
{MatrixRank[A],Tr[A],Total[A]}
out[ll= {2,3+x+y+z, {x+ty+z,3+x+y+z,6+x+y+z,9+x+y+z}}

A IR BB FUBE &R A5 B MatrixRank pR R Gauss
THICETTE A 8k Y A ITE 2 TF S8, MatrixRank sRECRI ] A 1947 18
TR A R, MatrixRank[ A, Tolerance—t | /R¥ A /M T t ¥ Norm[ A ]
AT REMA 0. Y ¢ SR 3% A PR B IR ARG BE . % TR P2 i AR
A, Tolerance EIAEER .

10 O 0
In[2]:= MatrixRank[| 0 1 0 | ,Tolerance—>0.05]
0 0 0.1

out[2]= 2

Norm[ A, 1 [JHHEHFE A B x5 1) i KB AT, Norm[ A, Infinity | 315046
FE A Buds WHE G e KA. Norml v, p ] FEATE a1 & v () p-iu (v + -+
vve

)« TR ) TR

In[3]:= Norm[{2,3,4}] (* 2 Ju%0+)
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out[3l= v29

In[4]:= Norm[{2,3,4},Infinity] (% o JuHL*)
out[4]= 4

In(5]:= Norm[{x,y,z},P] (*p JE%r)
out[5]= (Abs [x]°+ Abs [y] + Abs [z]?) "

{12 P R ER SN DRk @8
x x+1 x+2 =x+3
In[6]:= A=|y y+1 y+2 y+3|; Norm[A,61l]
z z+l1l z+2 z+3
out[6]= Max[Abs[x]+Abs[y]+tAbs[z],Abs[l+x]+Abs[1l+yVy]
+Abs[1l+z],Abs[2+x]+Abs[2+y]+Abs[2+2],
Abs [3+x]+Abs[3+y]+Abs[3+z]]

In[7]:= Norm[A,Infinity]
out[7]= Max[Abs[x]+Abs[l+x]+Abs[2+x]+Abs[3+x],
Abs[y]+Abs[l+y]+Abs[2+y]+Abs[3+Vy],
Abs[z]+Abs[l+z]+Abs[2+z]+Abs[3+2]]
In[8]:= Norm[A/.{x>1,y>1,z>1}] (*x=y=2z=1I},a WITEEL*)
out[8]= 3+ 10
B B AR S WK IT R /N R DGR A R KT ER .
1 0 6
In[9]:= S=|2 3 0|; {Max[S],Min[S],Max[S[[Al11,2]]]}
0 4 5
out[9]= {6,0,4}
B THEHRE S P T I Z A B ) i 2 LA S AR eZR S 5
In[10]:= {Total[S],S.{1,1,1},Total[[S?,2]1]1}
out[10]= {{3,7,11},{7,5,9},441}
B A HEAE R S WX AT AR HIURE B X £ D08 3R
In[l11]:= {Tr[S,Times],Tr[S,List]}
out[l1l]= {15,{1,3,5}}
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4.3 HFER S Sus T

ety R MR As B) VAR R AR MBI = R BN . EAR T IR
B 47 Mathematica b X 26 [n) @145 5C pREL I FHVE

4.3.1 ZMHEARNKE

MIBE A AT TN T RH AX =B AME—fFE X=A "B, Y4
A TN Z B A AR TT B 2 T R 4 v] e To A 5 f Jo 95 2. 4
AL TT R A TCTT Z M I e o b BT R 1) R PR B b — R A A R
PE 7 FRLH Y 2R

1F Mathematica 77, LinearSolve[ A, B [SRfBZk 17 o4l AX = B f— "4,
NullSpace[ AJAH kM R4 AX =0 1— LRk ff R . X FE, LinearSolve pR %L
F1 NullSpace sREURTff H M 4l AX = B (R 4.9,

x4.9
PR b4 1 L]
LinearSolve[ A, B] SR TEA AX = B i— R X

LinearSolve[ A, B, Modulus—>m ] SRITTRA AX = B mod m f— MR X

R fLALL, 1]

frm ALLiL jIIRENE
NullSpace[ A] RFRITIRL AX =0 f— A FLRIfEZ
NullSpace[ A, Modulus—m] SRFFIR TR AX =0 mod m 1y— AR R

AR AR R R A fLALLE, 1]
s ALLi,j1 s %

LinearSolve[ A, B, ZeroTest—f]

NullSpace[ A, ZeroTest—f]

A WIT R A BB S A /S B R, LinearSolve bR £ Al
NullSpace &% F] Gauss 14 JC K ML T 25 2 A 1Y JT & 02 o s 80
LincarSolve pREUH] B 1S, 1 NullSpace pREFIH] A B 25 518 50 1 » 5K i
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MR

X1+t x, T x3+x,=0
1—Xx3Ttx,=0

3x;+xs—x3+3x,=0°

3X1+2X2+X3 +3X4:O

1 SR A IR E kT R

11 1 1
1 0 -1 1
In[l1]:= NullSpace|[ 3 1 -1 3 1
32 1 3
Out[1l]= {{_1101011}1{11_21110}} (*ﬁﬁééﬂﬁﬂj‘]/l\%ﬁﬂﬁﬁ*)

SR T TR (s — t. — 25,5, 1), 5.t NIEESHE.
X1~ 3xy—x3txs=1

il *ﬁ@jkﬁ{jﬂ\gfﬁﬁﬁﬁ'éﬂ{gxl — Xy~ 3x3; t4x,=4,

X1 +5xy—9x3 —8x,=6

1 -3 -1 1 1
In[2]:= A=|3 -1 -3 4 |;B=|4|; LinearSolve[A, B]

1 5 -9 -8 6

_ 7211 Aok
out[2]= {8’8’ 2,0} (x — RO
In[3]:= NullSpace[A]
Out [3]= {{_211_11_1018}} (**/I\jj—gﬂﬂﬁﬁ:*)
8 R R AL fﬁ@z{ 211 g~ 1=y — 100,81 |1 WIEEBHL

AT 2 T A4 T KR —MACECT B2 1Y Solve sR%EE , WIRIFE AT LLA T
Kkt A, AR HET. M TFE2HE KRB AL 7R,
Mathematica $2fit 7" CoefficientArrays sRE. F T 52 BUZR 1 5 R 40 1Y) 2 55080 4
WHO. KR

CoefficientArrays] F 24, (A g5} ]

il

In[4]:= eqns={3x+2y-2z--1,2x-3y+42z--19,x+2y+32-:9};
{b,m}= CoefficientArrays|[eqns, {x,y,z}]
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out[4]= {SparseArray[<3>,{3}],SparseArray[<9>,{3,3}]}

In[5]:= LinearSolve[m,-Db]
out[5]= {2,-1,3}

In[6]:= {x,y,2}/.Solve[eqns, {x,y,z}]
Out[6]= {21_1/3}

4.3.2 ZM=ENEE

— M IRYEL AR S [6]) VO3 H 0] LA O 3 ) 28 6] F* i) F-25 0]/l DL
—ZHEIC ars v anFon. TR VI THEBEA= (a1, an), V ID4EEL
LF A WP, RV A—2H3EWE? Mathematica ) RowReduce BBURA H T
VI — 2GR BB ERTE ) B =R . Y A SRR R A FUROHE R Y I
Haysa, LRV B—HIEHnT LA LatticeReduce BRBCRE (£ 4.10),

£4.10
EXI w9
RowReduce[ A ] KA AT I AR R 2 P 18] 1 4k
RowReduce[ A, Modulus—>m] TERAF L R A2 5 mod m

FEsRAEfRIE R fLALL ]
ruge ALLi.j 12T A%

LatticeReduce[ A] SROA ROAT ) oA R A Y 3

RowReduce[ A, ZeroTest—f |

il Wo s Wo gyl 2tk Jy FE
jx1+x2+x3—x4—x5 =0
Ixz +2x3 +x5 =0
Gl
Jxl +2x, + 7x3 +5x, —4x; = 0
Ixz +4x;3 +3x4, — x5 =0

E/‘Jﬁﬁ:fﬁ]ﬁ] o ﬁ%u* W1 ~ Wz ~ W1 ﬂ Wz ~ W1 U Wz EI(J#ZH%O

Inf1]:= al= {1,1,1,-1,-1}; a2= {0,1,2,0,1};
wl= NullSpace[{al,a2}]
Out[1l]= {{21_1101011}1{lIOIOIlIO}I{11_2111010}} (*erm%*>
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Out[2]=

In[3]:=

Out [3]=

In[4]:=
Out[4]=

FA4FE & MR K

a3= {1,2,7,5,-4}; ad= {0,1,4,3,-1};
w2= NullSpace[{a3,a4d}]
{{211101011}1{11_3101110}1{11_4111010}} (*W7ﬁ9££*)

NullSpace[{al,a2,a3,a4d}]
{{31_3111011}1{_1161_31210}} @kar]W>ﬁ9$§*>

RowReduce [Union[wl,w2]]
{{1,0,0,0,1/2},{O,l,0,0,0},{0,0,l,O,—1/2},
{OIOI 0111_1/2}1 {OIOIOIO}I {OI OIOIO}} <*W1 UWZH/‘J%*)

TESLERMEAS M) Vb AR, VAR T RRERZS (8], el =Rk Vi — 2 bR iELE
L H:WE? Mathematica [ Orthogonalize pRE RS LA 344 — 2H B0 1) 2 B bR o TE 32

b B —H R ETE R AT AR IE S8 fb (R 4. 1D)
F4.11
SR § v W
Orthogonalize[ A, f] MHERE A AT SRR HEIE 2E 4k
Normalize[ v, f] K ey B AL
Projection[ u.v.f] SRl w A8 v Jr i) BB A

HE e S BT AT P RUR Lo
11 1 bk AR IEIE S A o

In[5]:=

Out [5]=

In[6]:

Out[6]=

In[7]:=

Out[7]=

In[8]:=

Out[8]=

Normalize[{a,b,c}]

a b c }
4 14
a’+b?+c? a’+b?+c? a’+b?+c?

Projection[{x,y,z},{a,b,c} ,Dot]

{a(ax+by+cz) b (ax+by+cz) c(ax+by+cz)}
a’+b’+c? " at+bi+c? | at+pi+c?

Orthogonalize[{{1,1,1},{-1,0,1},{-1,1,0}}]

J{ L,1,[-L,0,L] .1 2 _1}1
WW3'Ws'EIm UV 2l et 3 e

% .Transpose[%] IUF R IEAC )
{{1,0,0},{0,1,0},{0,0,1}}
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"1
AR KIFIL0. 1) B SUBBEREIRL (f.9) = | fCgCody LI
TR0 (ag + arx + ar x* ) I — U bREIE A3
In[9]:= F[f ,g ]:=Integrate[x*f*g,6{x,0,1}];

Orthogonalize[{1l,x,x"2},F]

O SR E S (]

In[10]:= Projection[f[x],g[x], F]
gl[x]l,xf[x]g[x]dx
|;xg [x]%dx

Out [10]=

4.3.3 FEFEHRRDE

FEFE R A B e+ B HERE 0T . TR AR I R ORI S 0E h AR 2 el 2
/D M P AR 1 R R0 » 49140« RELRA: D7 OB VR R R A TR R AR
PEJT RERSR A R0 07 R A VA 7 R SR e 4555

AR iR A AR S S FERETH R AT o H P AR o Ak R B I 3R
4.12 iR,

x4.12
] % |
X} 1E & Hermitian A k= U
CholeskyDecomposition[ A] A iEuHU JriE FAOTIEU f

XIPE AT AR P H i A= PHP ™' 5

HessenbergDecomposition[ A ]
P 325 % . H 72 Hessenberg J7 [

YT A R P, JM#E A=PIP!;

JordanDecomposition[ A ] R
J J& Jordan FrifEfE

X EE A RE{lu, pocifli A=P.L.U; L J&
LUDecomposition[ A] BN =AU =M. LAUH luFnR,
BT P thp 2R, c~A WA

R E{Q. R A= Q"R Q BIFT R PIIES .

QRDecomposition[ A ] -
R & =14
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gx
E o
QRDecomposition[ A, Pivoting—> | Xf7# S8 fE A ik[B1{ Q. R, P}{fi A= Q"RP™';
True] Q RATHHIESS, R & E=ff . P J& B4 )5 M

XTI ARIPICQ, T A= QTQ s

SchurDecomposition[ A] - _
QW HME. T RL=/M.

XTI ARBI{Q. T, Pl A= POTQ
P15 PO B A7 B RO A BRI, O 7Y
i T J& =1

SchurDecomposition[ A,

Pivoting—>True ]

YR SR R A SRII{U,S, Vil A=USV ™!,
U RV ZEH RS RItE =0 5t

Singular ValueDecomposition[ A]

SingularValueDecomposition[ A, | X {# &8 A M FAEH
Tolerance—>t ] M/NTF ¢ * Norm[ A JH)& S{EH N 0

<> Cholesky 47f#
CholeskyDecomposition[ A IE5E JHF A 5 UTU M6k, A 7T LLE: 924
PR Hermitian sl 54725700 A MAUR TEE M. B,

In[1]:= A=Table[l/(i+j-1),{i,3},{j,3}1;
CholeskyDecomposition[A]//MatrixForm

Out[l]//MatrixForm=

1 1
L5 3
1 1
2J3 243
1

0 0
65

In[2]:= CholeskyDecomposition[{{1l,a},{a,b}}]//MatrixForm
out[2]//MatrixForm=
1 a

0 b-a Conjugate[a]
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<> Hessenberg 5> f#

l’ln h12 b hln

., ho ha hy
JEun H= . . O W BERR S Hessenberg [,

O hu*l.,n hnn

HessenbergDecomposition pRECES: 77 15 7 77 [ A A1l T Hessenberg J5 4 .
A W] PIRESE Ty B s R 7 B AH AN AT DS R s & A AR T . i

In[3]:= A=Table[1.0/(i+j-1),{i,3},{3,3}1;

MatrixForm/@HessenbergDecomposition[A]

1. 0. 0.
out[3]= {|0. -0.83205 =-0.5547],
0. -0.5547 0.83205
1. -0.600925 5.55112x107"
-0.600925 0.523077 -0.0346154 |}
0. -0.0346154 0.0102564

<> Jordan 9y f&
JordanDecomposition[ A ][5 A [ Jordan FrfETE Moot I ., A A] DIEAT
EARBIN I, Bl .
In[4]:= MatrixForm/@JordanDecomposition[{{0,1},{- a,0}}]
-iva 0
0 iva

1

2
out[4]= { Va al,
1 1
< LU &
LU 3 & — PR Sk B W B4 07k B 2R TiE T Gauss T 0k
JCHGE FH A8 [ R 8O 1 24 &bk 241 . LUDecomposition o 4iGE ] T4E
RO, il

}

1 2
In[5]:= A=|4 5 6 |;MatrixForm/@LUDecomposition[A]
7 8 10
( 1 2 3 1 1
out(s]= 3|4 =3 -6|,|2],1;
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1 0 O 1 2 3 1 00
In(6]:=L=|4 1 0|;U= |0 -3 -6|;P= |0 1 O0);
7 2 1 0 0 1 0 01

P.L.U//MatrixForm

Oout[6]//MatrixForm=

1 2 3
4 5 6
7 8 10

2 A JETE SRR, 73 3 LUDecomposition[ A 1§ i1 L. U (A4 X4 B
NGIP

1. 2. 3.
In[7]:= A= [4. 5. 6. |;MatrixForm/Q@LUDecomposition|[A]
7. 8. 10.
J 7 10.142857 0.571428) (3 1
out[7]= 1 | 8 W 1|,158.333
1 10 1.57143 -0.5 2 J

In[8]:= Norm[A,Infinity]* Norm[Inverse[A],Infinity]
out[8]= 158.333

1 0 0 7 8 10
In[9]:= L= |0.142857 1 0/;U= |0 0.857143 1.57143|;
0.571428 0.5 1 0 0 -0.5
0 01
P= /1 0 O0|;P.L.U//MatrixForm
0 1 0
Out[9]//MatrixForm=
1 2 3
4 5 6
7 8 10

<> QR &
OR Zpff i e—ReR iR £k v R AL B B 7 ik, T HGE F TR S R BUERE Y
S Rd. EWREMANERENLT LU 2, R EFEe B ERE LIgS
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g

o

QRDecomposition A]F]H Householder ZF#XHE BB A E A HI5 9]

AR EIES AL 3R [0l — AR EIESCHE O R A YB[EEAE L T I ABAR R

2 A VRS AR, QRDecomposition[ A, Pivoting—True J7£ 1E 38 b 13 72

HRORE [o] 4 1 BE R HES o T g TSR AR P ol

1 2 3
In[10]:= A=|4 5 6|;
7 8 9
{Q,R,P}=QRDecomposition[A] ;MatrixForm/@ {Q,R,P}

1 2 7 6 6
2 —_— = —_—
T 33 T V66 13“/11 4,/ll+«/66
Out [10]= - r ’
3. 1 1 , 3 6
V11 V11 V11 v 11 V11
1 0 Ol
0 1 O
0 0 lJ

In[11]:= Simplify[Transpose[Q].R]//MatrixForm
Out[11]//MatrixForm=

1 2 3

4 5 ©

7 8 9

In[12]:= {Q,R,P}=QRDecomposition[N[A] ,Pivoting—>True];
MatrixForm/@Q (Q,R,P) ;
J -0.267261 -0.534522 -0.801784

out[12]= 0.872872 0.218218 -0.436436/,
1 0.408248 -0.816497 0.408248

-11.225 -8.01784 -9.6214 0 1 0 l
0 -1.30931 -0.654654 ;10 0 1)/
0 0 2.69966x107" 1 0 0 J
In[13]:= Transpose[Q].R.Transpose[P]//MatrixForm

Out[13]//MatrixForm=
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1 2. 3
4 5. 6
7 8. 9

<> Schur 5
SchurDecomposition pREF|H QR £k B F B E A BAHMLF L=
J5 MRS E S AR T =M FE . A AT LU S0 B sl R Jr e (RO AT DU R 80y
s A S v
M A Y SABUR ) K, SchurDecomposition[ A, Pivoting— True ] 72173 B
A AT I 1Y F 00 A SRR AR AR AR SR S AR e PR RIS FE . il -
1. 10. 100.
In[14]:= A=| 0.1 1. 10. | ;{Q,T}=SchurDecomposition[A];
0.01 0.1 1.
MatrixForm/@Q {Q,T}
J -0.99874 0.0501861 0.
out[14]= < | 0.049937 0.993783 -0.0995037],
1 0.0049937 0.0993783 0.995037

0. -19.8002 -97.8877 1
0. 3. 14.8313
0. 0. -7.44847x107" J

In[15]:= Norm[Q.T.Transpose[Q]-A]
out[15]= 1.44312X107*

In[16]:= {Q,T,P}=SchurDecomposition[A,Pivoting—>True];
MatrixForm/Q {Q,T,P}
J -0.890024 0.455915 0.

Out[16]= 0.356009 0.694992 -0.624695/,
1 0.284808 0.555993 0.780869

0. -0.927672 -0.185771 64. 0. 0. L
0. 3. 0.600766 ;1 0. 8. 0.
0. 0. -3.93294x107" 0. 0. 1. J

In[17]:= Norm[P.Q.T.Transpose[Q].Inverse[P]-A]
Ce BRI *)
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out[17]= 1.44403X10™*

<> BRESHE

SingularValueDecomposition EEEUF|F QR £ Givens HEFE 125, BF 1% 1.
UG A PYAHAR(BUESSARAD TXHARE S. S X AT ERAR=0, A% A oohR
A WA FE. BRAFFEMEDNT RE IR A A, A MR
PEJTREZH AX = B i ks BEAAR K52, [A] It s ) — 265 T A [k AU B I
SR E

TR AT SR — P UA R i A B — D m X on R, A XN — n i
(B3 m AE2S (B LML AR I x — Ax o n 223 [a] v (8 B 7 3K 55 3 me 24 5[] v i)
WEER. WERAEAC LR A T FE. & A TERFREE FRar 0y, (X P ar ik
B2 S AERRER TR

A AT DR SR R a2 R AR AT DR RO B s o A AR T, N .

In[18]:= {U,S,V}=SingularValueDecomposition[Table[1.0, {2},

{3}11;
MatrixForm/Q {U,S,V}

J -0.707107 0.707107 2.44949 0. 0.
Out [18]= ( >,( ),
1 -0.707107 -0.707107 0. 0 0.

-0.57735 0.816497 6.40885x107" 1
-0.57735 -0.408248 -0.707107 {
-0.57735 -0.408248 0.707107

In[19]:= U.S.Transpose[V]

Out[19]//MatrixForm=

(l. 1. l.)
1. 1. 1.

&
&
=
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1 2 3 4 1+ta 1 1 1
2 3 4 1 1 1-a 1 1
@)) (2)
341 2 1 1 1+b
41 2 3 11 1 1-b
a x X 1m2 A n"?
yoa i 2t gr e (gD
(&) I @ | . . . .
: ‘. X : : . :
y oty a|axa n"t (n+tD" % e Cn—D"% k.
2x x 1 2
1 x -2 -1
2. WEZH K p(x)= 5 9 4 -1
1 1 0 X
2 -1 4 0 2
1 0 -1
3. i&A:(O ) s J.B=11 0 —2/.C=|-1 0|.it¥ AB.AC.
0 3 1 3 1
CA,B?,
4. AW TH mELREEEAKX,
1 0 2
(D ar=|-2,a,=| 3 |.az3=]—-1}|;
1 -1 3
-2 1 -5
2)a,=1]1 |,a,=|-1],a3=1| 3
1 1

5. WE®E F=(1.1.1,D&EH o, =1, - 1,1, - D, = (0,1, - 1, 1),
a3 = (001, =1 ,as, =(0,0,0,1) T By 4%,

6. EM AL I RN ERAR LA ARNELERE Py lx]d, KMHE
a1=lias=xsas = x2 s =X BB =16 =x 2.0 =(x— %, B =(x—2A)°
Yy A AT e KB T

7. RELEMEE R FNE(arrazsazsan ) B FE P18y Ba By ) Y AT #
vl
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1 0 0 0
ol i) ol o
al — 0 '+ A2 0 '+ A3 1 s 4 — 0
0 0 0 1
1 1 1 1
ﬁ1: 1 ,ﬁz: _11 vﬁsz 11 7184: _1
1 -1 -1 1
8. WE T 7|48 M o £k .
2 1 -1 1 1 1 1 -3 -4 1
M3 -2 1 -3 4| @3 -1 1 4 3
1 4 -3 5 -2 1 5 -9 -8 1
9. THE T 7| 48 Ikt 2 48 £ .
3 3 -4 -3 2 5 7 1
06 1 1 6 3 4 0
Dis o R D
2 3 3 2 1 1 -1 -1
x 1 0 0 1 2 n
1 x -, 0 0 1 :
(3) o @ |
o . -1 : . .2
0 0 1 x)pe 0 oo 0 1),
10. KBTH &ML,
X1
1 -2 1 1 1
W1 -2 1 -1 =1
1 -2 1 5 /| 5
X4
1 -2 -1 -2y(x) |2
P i
2 5 4 =11 |x3
1 1 1 Xy %

2 3
1L % R bR B RS R a =D = LD TeRE() ).
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Bj;( /{‘E% 31 = (270>7ﬁ2 = ( _171)-FQ}‘]%EF$O
12. 1t E T 5 & 77 [ty 2 A A B f AR AE 1 &

0 a
(1)(
—a O

0 0 1
) @ o1 0 @
-1 1 -1

100

=
—
|
—
|
—

13. HBT ARk MBELF L
(1) O(x19X25x3) =2x1x2 +2X1 X3+ 2X3 X33
(2) O(x19Xx2,x3) = x2+2x3+6x5+2x1x, F2x1 X3 T6x5x5,
14. HHET7|4EH Aty Jordan iR J, 35 Mt P#EA=PIP ",
3 -4 0 2

2 -1 1
4 -5 -2 4
D2 2 -1 2)
0 0 3 -2
1 2 -1

0 0 2 -1
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5.1 #fi  fA

< HEES MR EE InterpolatingPolynomial

W n+ TR s f(x00) 0= 051,20, n, MEERBES n RN
X POOIFHE P(x) = f(x).i=1.2..n, Fr PCoONEREL fOO B EZ 5
o FERUETHRT R H PRI I H % ﬁFfEﬁ(ij*:ﬁm ACAPCR ST B

e 2 T 2R R — BB 3

InterpolatingPolynomial [ data, var ]
FE AR RS data, 850 var (B2,
1] 2 R 9 R BCR Mg IR (E 2 DO £(2.3).

X 1.0 2.0 3.0 4.0 4.5 5.0

fCo 6.0 4.0 7.0 1.0 9.0 3.0

In[l]:= data:{{l-16}1{214}1{317}1{411}1{40519}1{513}};

In[2]:= p[x_]=InterpolatingPolynomial [data, x]
out[2]= 3+ (-0.75+ (-0.625+ (-1.04167+ (-0.27381-3.13095(-4.5
+x)) (=2+x%x)) (=3+x)) (-1.+x)) (-5+x%)

In[3]:= p[2.3]
out[3]= 9.53476
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In[4]:= tl=Plot[p[x],{x,0.5,5.2}]; (- BEEME R )
t2=ListPlot[data,PlotStyle — PointSize[0.02]];
Show|[tl, t2]

\/2 3 4 5
-10

i VI B AR B 4 s EIRCR

In[7]:= ListLinePlot[data,Epilog—~>{PointSize[Medium] , Red,
Point[data]},InterpolationOrder—>4]

6
Oout([7]=
4 L
2 3 \y 5

AR LA S BB KRS B i S U — A>3 . P11 A 31 D0 3R A7 R

4 x BTy BARARIE . AR TR B f Qe B v ) B IR AT LA AR
AEAE AL ) SRR B o ) o fondfod s {xa b fradfid oo b B xo mERY PRER
{Efi M—Br e df o BRI y 200 3R BRBUE fi AR SCRL
ST AT 5 Rk

% 5. 13 LA s 5 K
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x5s.1
Bt FonJr w9
{{x0.£0} . {x1,f1},....{xn,fn}} xi A x BHARARIEL: fi O y ShARRR(E
{f0,f1,...,fn} Mo, =i B ATEEE X
{{{x0},£0,df0,ddf0, ... }....} U s SRR £ — B S df s B
SHUE ddf .-
{{x0,y0,20},{x1,yl,z1},...} 2 Y = 4k [A] 5 51
(Xt yrs e b o b (%o Yz o b oo b o o | 25 HE 22225 ) B0 HE

1 1% T 4 2 A A (2 1K
(0,£(0),£'(0)) =(1, 3.3, 2.2}, (1,£(1),f'(1)) = {1, +4.5,0.8)

In[8]:= d={{{0},-3.3,-2.2},{{1},-4.5,0.8}};
InterpolatingPolynomial [d,x]

out[9]= —4.5+ (-1+x) (0.8 + (-1+x) (2. +1. x))

<> HEEIR{EE S Interpolation

ZHRUE O AT R A H A E AT [ Qo By — 28 s, A
B R A BAAR R I

Interpolation pRER FFE 5548 (6 7 1, #4 1& H£1% 7] InterpolatingFunction X
S et UG 2 WS R RGNS AR L R B0 s P
o P AT BT ARG (A X ] E A ek B, & nT DA R A 4l s 55— AR . B
BUE e ] DRSO S BEUT T 775 R385, JF34F Method 3£55, "Spline ",
"Hermite "#{ & Method (1531 .

Interpolation i PREL I — I K«

Interpolation [ data, InterpolationOrder—n |

Fyiik LA data 3 {ELAG K08 - 7% InterpolationOrder 57 22 31 X A4 UK A 4
2, BRI )70 InterpolatingPolynomial p& %5 it FH k4 4 [R] (i
%% 5.1 Fr/n) s H InterpolationOrder ¢ & 4 B 22 Wi =8 IR B n, BREE N 3.
Interpolation A B — AN (H PR AL (EIE ] . 40 Out[ 2 ]+ “InterpolatingFunction
L{1,5) << =>1"FoR . B (1.5 ) RSB P HRE 53 7040 {31 B P iy 3 A
() PRSI RIS R ACH R S 7 478 1 DX 3 A 1) AR T o 17T T AT L et 7 47 (L DX 35
CANIOP/ i =
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In[1]:= data={{1,16},{2,12},{4,8},{5,9}};
FH Interpolation iy 4 F R i E REL g (X,

In[2]:= g=Interpolation[data,InterpolationOrder—>2]

out[2]= InterpolatingFunction[{1l,5},< >]

In[3]:= g[l.2]
out[3]= 15.0933

In[4]:= h=Interpolation[data,InterpolationOrder—3]

out[4]= InterpolatingFunction[{1l,5},< >]

In[5]:= h[1.2] (1R x=1.2 A RELAYIELME *)
15.1307

out [5]

T8 AL BN R B H (EACR
Plot[{g[x],h[x]},{x,1,5}]

B 255 4 AHER Mg R E 2 TR B O = 20 3 IR

In[6]:= g=Interpolation[data,InterpolationOrder—>4]
Interpolation:: inhr: Requested order is too high;
order hasbeen reduced to 3.

out[6]= InterpolatingFunction[{1l,5},< >]

Bl B fCx) = x° = 3x* + 1 B eREE AN — B A (EAS 1 — UFE 2546 (8, FH A (B
PRAICTIA x = 0. 27 (1 pREIUE , TSGR 2%

In[7]:= £[x_]=x"5-3x"2+1;
tt= Table[Evaluate[{{x},f[x],D[£f[x],x]1}],{x,0,2,0.
3}

out[8]= {{{0.},1.,0.},{{0.3},0.73243,-1.7595},
{{0.6},-0.00224,-2.952},{{0.9},-0.83951,-2.1195},
{{1.2},-0.83168,3.168},{{1.5},1.84375,16.3125},
{{1.8},10.1757,41.688}}

In[9]:= p=Interpolation[tt]

out[9]= InterpolatingFunction[{{0.,1.8}},< >]
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In[10]:= {p[0.27],£[0.27]}
out[10]= {0.782678,0.782735}

PO SRS

In[11]:= Plot[Abs[£f[x]-p[x]],{x,0,1.8}]
0.004 |
0.003 |

out (117~ 0002 |
0.001 |
AN

0..5 1..0 1.5
]« U R SRAR B IE 01
In[12]:= g[x_]=x"5-3Cos[x]+1;

ta=Table[{k,g[k]}, {k,0,2,0.2}];
ga=Interpolation[ta,Method—>"Spline"]

out[l4]= InterpolatingFunction[{{0.,1.8}},< >]

In[15]:= gb=Interpolation|[ta]
out[15]= InterpolatingFunction[{{0.,2.}},< >]

In[l6]:= {Plot[{ga[x]-g[x]},{x,0,2}],
Plot[{gb[x]-g[x]},{x,0,2}]1}
Out[le]l=

0.0015
0.0010
0.0005

0.010
0.005
}

E \/M\/\W\/\?\/ 2.0
-0.005

InterpolatingFunction X4 BEF /8153 7 FE AL . 151120 -

In[17]:= sol=y/.First[NDSolve[{y''[x]-"y[x],y[0]-=1,y"'[0]==
0},y,{x,0,10}]]

-0.0005 20,

-0.0010
-0.0015
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out[17]= InterpolatingFunction[{{0.,10.}},< >]

In[18]:= sol[2.7]
out[18]= 7.47347

<> ¥3iEiE iR % FunctionInterpolation
e — i R R B0, I PR %X FunctionInterpolation R] % &5 2% oK 50H 1 4H
X 187 PR I8 UT eR B T AL 31 %, FunctionInterpolation A= i 1 A £ 2 28 %
InterpolatingFunction,
FunctionInterpolation[ expr. { X, Xmin » Xmax } |
E D TE] [ X min » X max A3 eXpr 4 36 1/T BRI
FunctionInterpolation[ €Xpr s {X»Xmin > Xmax } > (Y » Vinin » Ymax / » -+ ]

Egl‘m[xmin 7xmax:| ’ [ymin ’ ymax] ’ '"J:*@iﬁ expr E@%gﬁﬁj&@ﬁ

In[1]:= f=FunctionInterpolation[Exp[-Sin[x]*2 Cos[x]],
{x,0,7}]
out[l]l= InterpolatingFunction[{{0.,7.}},< >]

In[(2]:= £[0.37]
out[2]= 0.885223

TR D R RSORIIT ) R R A R 2 X0 TR ZEHG JE LR 10 B4 .

In[3]:= Plot[Exp[-Sin[x]”*2 Cos[x]]-f[x],{x,0,7}]
2x10°°
1x10°°

Out [3]=

-1x10°°

-2x107°

In[4]:= h=FunctionInterpolation[x*3+y*5,{x,0,0.5},
{y,0,0.5}]
out[4]= InterpolatingFunction[{{0.,0.5},{0.,0.5}},"<>"]
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In[5]:= {0.25%3+0.25%5,h[0.25,0.25]}
out[5]= {0.0166016,0.0166016}

T WL I ok AT AL pR R 18] P iR 22 B

In[6]:= Plot3D[x*3+y*3-h[x,y],{x,0,0.5},{y,0,0.5},
PlotRange —>{0,0.2}]

Out [6]=

< MEZSTEESEH
TERE S PIA% Ik { { xmin, xmax} , {ymin, ymax} } PY » BRECHE DL 45 B R A T8 4R
K4 array, ListInterpolation $#4(4H array AU AY & DUEE R, ta ] DL E
P2 BB array BOEME .
—RIE
ListInterpolation[ array | %4 array f4) & VT UG E PR AL
ListInterpolation[ array, { {xmin,xmax} , { ymin,ymax} } ]
P 7 4 2 DX I8 %) 3 AL A7 {1 o £
1] o = 4EEE A5 AL
In(1]:= £[x_,y 1=1.2/(x"3+y"2);
g = ListInterpolation[Table[f[x,y], {x,10},{y,15}]1]

out[2]= InterpolatingFunction[{{1.,10.},{1.,15.}},"< >"]
FAP Al
ListInterpolation[ Table[ f[ x,y ], {x,10}.{y,15} ], Method—"Spline" ]
1 K — R AR R 2
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In[(3]:= {gl[7.2,8.7],£[7.2,8.7],9[7.2,8.7]1-£[7.2,8.7]}
out[3]= {0.00267216,0.00267297,-8.17992x1077}
1] - WL DX A (B 1 25
Inf4]:= Pl°t3D[Abs[f[le]_g[xly]]I{xllllo}I{YIllls}]

5.2 ih 2 W A

5.2.1 MG

LEMEHLE R Fit 1 — e
Fit[ data, funs, vars]

L vars 78, DL funs SR8 FHBGE data, #3¢di/ s A A0 5 HU5 pRUER
A 0 2 I 1 (Rl (R eR B0 1 B s AR ) AR 2l e . 200205 e
B —FE B Fit sR 800 Re Ay i A 20 Z 45405 s 2L, Fit E 2T A A5
# funs LR B LR 5

£ 5.2 4 7 ILFE LG AR
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%5.2
I w9
Fit[data,{1,x}.x] FEE data ML AU PR AL a + bx
Fit[ data,{1,x,x2} x| a1 —IRIIAE KRB a + bx + cx?
Fit[ data, Table[ xi, {i,0,n} ], x] n REZIAHUA
Fit[ data, {1.x.y}.{x,y} ] P AL A5 R a + bx + ey
Exp[ Fit [Log [data],{1,x},x]] PIA I h et
11l B S RRAE AR
X 1.36 1.49 1.73 1.81 1.95 2.16
Y 14.09 15.09 16.84 17.38 18.44 19.95

/D —IE IR 2T R ST AR
In[1]:= data={{1.36,14.09},{1.49,15.09},{1.73,16.84},
{1.81,17.38},{1.95,18.44},{2.16,19.95}};

In[2]:= Fit[data, {1,x},x]
out[2]= 4.17841+7.30662 x

In[3]:= Fit[data, {1,x,x*2},x]
out[3]= 3.78051+7.77224 x-0.133012 x*

IIPUES & il /€21 6 (/5= R/ € /5= 8

In[4]:= g=Table[Prime[x],{x,20}];
Fit[g,{1,x},x]

Out[5]= —-7.67368+3.77368 x

In[6]:= Fit[g,{1,x,x"2},6x]
out[6]= -1.92368+2.2055 x+0.0746753 x*

1 BUpR R z =1 = 3x + 5xy BIER P BUEAIE LI (1, x 0y oy ) W FERIILE R R

In[7]:= Flatten[Table[{x,y,1-3x+5xy},{x,0,1,0.4},
{y,0,1,0.4}],1]
Out [7]= {{O/Orl}r {010-411}1 {010811}1 {0-4101_0-2}1
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{0.4,0.4,0.6},{0.4,0.8,1.4},{0.8,0,-1.4},
{0.8,0.4,0.2},{0.8,0.8,1.8}}

In[8]:= Fit[%,{1l,x,y,xy}, {x,y}]
out[8]= 1.-3.x-4.68451%x107" y+5.x y
In[9]:= Chop[%]

out[9]=1.-3.x+5.xy
5.2.2 ®&EHE

FindFit J& M 45 @ ¥l it e & B i G 28, A S Ea AR %
Fo XTERPERLG  FindFit SR i1 2 R AL G X AR PE LA FindFit 38 5 5K R
AL G . FindFit £ 2 1EARL ko il & .
—RIE
FindFit [ data,expr,pars, vars |
SR iTAE RN vars I pars BYME L 6 expr 25 R data (AU G
FindFit [ data, {expr.cons} ,pars, vars ]
TET S BN RSN cons T L SR EAERLE .
). A data 1A L8R f(x) = ae™,
In[l]:= data={15.2,20.6,27.3,36.7,49.2,65.6,87.6};
model=a Exp[b x];
f=FindFit[data,model, {a,b}, x]

out[3]= {a—=>11.4776,b—>0.290456}

In[4]):= g[x_]:=model/.f
out[4]= 11.4776 0-290456x

In[5]:= dd=Table[{k,data[[k]]},{k,1,7}];
Plot[model/. £, {x,0,7},Epilog—{PointSize [Medium],
Point[dd] }]
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Out [6]=

5]« R A 4% 2 I TR () 4005 RAOR

In[7]:= residuals=data-Table[g[i],{i,1,7}]:;
tt=Range[7]

out[7]1= {1,2,3,4,5,6,7}

In[8]:= ListPlot[residuals,Filling >Axis,DataRange—>
{Min[tt] ,Max[tt]},PlotRange—>{{0,7},Al1ll1l}]

0.15
0.10

0.05
out[8]= 0.00 | - 1 ] .

-0.05
-0.10

-0.15

5.2.3 Bézier &R EL

Bézier AR 55 sRBLETT LT A0 Tl 1531 7 FH v #5 A o EAE F A X
Mathematica 7 H1 25 7 11 & /0 19 JB 7~ B3 45 %0 %% R %X BezierFunction.
BSplineFunction Flifi £k K T Z BezierCurve ,BSplineCurve(F 5.3),

+ 148 -



F5F HMIE &

%53

FE & R

v 9l

BezierFunction[ {pti»ptz»...} | | d¥E$lE pti s L—4 Bézier [k k%L
BezierFunction[ array | FoR e T e S 4E R e 19— Bézier %L
BSplineFunction[ {pti.ptz ...} | | df&iil bl pri & XHI—4~ B RS BR%L
BSplineSurface[ array ] i BdE array 425 B HESCHl I

RSB TR MR Ui il
BezierCurve[ {pti.ptz»... } | P 25 T s B AR N Bézier IMZIEITETCR
BSplineCurve B P SRR AR L B BRI B e R

PS5 FE RS TY Ui il

BernsteinBasis[ d,n, x| FRFT x B d KE n 4 Bernstein K%L (VT 0

BSplineBasis[ d.x |
BSplineBasis[ d.n, x|

d
AT (e d-00 SHERES T
n
ST x 9 d IEWEIEIN B A
it d I "I 5) B RIS

Bl . 1 S5 H A B Bézier HiZE .

pts={{0,0},{1,2},{2,1.5},{3,3},{4,1}};

Show [Graphics [{PointSize [0. 02], Point [pts], Line

[pts]},Axes—>True] ,ParametricPlot[£f[t],{t,0,1}]]

In[l]:=
In[2]:= f=BezierFunction|[pts]
out[2]= BezierFunction[{{0.,1.}},< >]
In[(3]:= £[0.7]
out[3]= {2.8,2.023}
In[4]: =
3.0
25F
2.0F
out[4]= 15}
1.0F
05F

+ 149 -



Mathematica 7 52 | #{ 12

In[5]:= Graphics|[{BezierCurve[pts], Blue,Line[pts], PointSize
[0.02] ,Point[pts]}]

Out [5]=

il : Fil Bézier fi£RiEIT sin(x) A fRIFAYIEUTROIR .
In[6]:= data=Table[{i,Sin[2Pi i]},{i,0,1,.1}];
ListPlot[data,Epilog—> {Red,BezierCurve [data]}]
1.0¢ Q
0.5F

Out[7]=

-1.0-

5.3 # L B

5.3.1 #EFRS Nintegrate

eSS 3 FE B THR AT B 4L Integrate Al NIntegrate . & K (R —*f
oo AR AR A e 22 A ST R RS B A RIS 058 5 A R R
« 150 -
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LR BRI SR At RPBEC T3, 7 Mathematica HidAy — RFX R R 8L I35
5.4 7R,

*5.4

1 ik R KB R B (L D it ®
Sum NSum il
Product NProduct H
Integrate Nlntegrate oy
Solve NSolve BN
DSolve NDSolve SRARAY I R AR
Limit NLimit ((Numerical Calculus Package) 2 FR
D ND (Numerical Calculus Package) S5
Series NSeries (Numerical Calculus Package) A
Residue NResidue (Numerical Calculus Package) BHB
FourierTranstform | NFourierTransform (Fourier Series Package) Fourier 284

FEVHE LR AT REHLREA T YER FOAT 5 T H 5 o MR LAY S T3 Sk ]
DU A BE T A 2SR Z 1 T
1

.3 | e AFTHBREC A4 0, FT ARV 1B
L/ Txl
In[1]:= NIntegrate[l/Sqrt[Abs[x]],{x,-1,0,1}]
out[1]= 4.
Bl R E T AR ARy B i Z N — TR B - 1L 1, T R3] — 1 /4]
I
In[2]:= NIntegrate[l/x,{x,-1,-I,1,I,-1}]

0.46.283191 G- AP N A HERR ff e 2mix)

7f Nlntegrate 1 if fig % & — 26 3% i, B] WorkingPrecision = n #§ &
Nlntegrate f 11545 B s H AccuracyGoal 45 H e 2445 S R 2 s GaussPoints
—n BOE S — WM SR H - REERYBOAE /S Automatic, £ 5.5 LNk
WA i 4 E TR Nintegrate i 45 41  NSum, NProduct, NSolve Fl
NDSolve 45 e i it .

Out [2]
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*5.5
W A N /N 2 X
AccuracyGoal Infinity AR B ER B
PrecisionGoal Automatic TR g SRR A
WorkingPrecision | $ MachinePrecision | N8 d i Fl i)/ NE:
Compile True BB W 1 F

AR IR R RS . 78 Nintegrate AR BAT A £ 15
I TR AR RS B U ALE A B (I BB RS 2D . ] WorkingPrecision 455 N
FRTFSALARE B2 )T R 5 AR Bk BE IR T WorkingPrecision A . R Gi 48 & 1Y
% & PrecisionGoal - Automatic %5 F WorkingPrecision F¥) &y 2= 10 4~/
B
191« 53 e e Bl T AR
In[3]:= x[t_]:=Cos[t]+1/11lCos[9t];
y[t 1:=8in[t]+1/118in[9t];
ParametricPlot[{x[t],y[t]},{t,0,2Pi}]

Out [5]=

In[6]:= NIntegrate[x[t]D[y[t],t],{t,0,2Pi}]
out[6]= 3.37526

In[7]:= NIntegrate[Exp[-t*2],{t,0,12},WorkingPrecision—>50]
2/Sqrt[Pi]

out[7]= 1.0000000000000000000000000000000000000000000000000

In[8]:= NIntegrate[Exp[-t*2],{t, 0,12}, WorkingPrecision—
80]
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2/Sqrt[Pi]
out[8]= 0.99999999999999999999993999999999999999999999999999
9999999999999864373883079409579

WA P E A OB EEER Y R Rt TR/ X [A]_ Newton-Cote’s
LN R 8

B H A0, 1) X ] b 3 AR 3 AR R B (i s @) 5 0= 0,152, ZULLE
1 2
B s . BIBUMSASON | Codr = Daf () .
i=0
In[1]:= <<NumericalDifferentialEquationAnalysis’;

In[2]:= NewtonCotesWeights[3,0,1]

out[2]= {{o,i%}, {f%'%g}' {1’i§}}

In[3]:= NewtonCotesWeights[5,1,2]
out[3]= {{1,7/90},{5/4,16/45},{3/2,2/15},{7/4,16/45},{2,7/90}}

5.3.2 SHIRD

P RSR AR A 2R — 2 B AU AR 0 eRS 2 e ANk i, AT 3k 20 — 1 By
RBORGEE . AU RE RS A DR E x; FAUE wi BRI, &
WU ROMERE 2 s Mlwi s xs R2FPIXEILa. b] EIERZ AR, AT LU
2% £ Numerical Differential Equation Analysis ) GaussianQuadratureWeights
PRECE LR x; Flw, FOBUE.

x5.6
TR PR YL (FELa» b IX 8] )
GaussianQuadratureWeights[ n.a,b] MBS A Y n S5 RS T R
(Xi s Wi )
GaussianQuadratureError[ n,f,a,b] LS T A R iR
GaussianQuadratureWeights[ n,a, b, NG prec 451 n S ESHIEFBUE
prec] (xiswi)
GaussianQuadratureError[ n,f,a,b,prec] | 45 prec 25 iR
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In[1]:= <<NumericalDifferentialEquationAnalysis"

FEALART R4 AR AL — 1.1 B 2 AN B AR R s o wi)

In[2]:= xw=GaussianQuadratureWeights[2,-1,1]

out[2]= {{-0.57735,1.},{0.57735,1.}}

B FAIBTRF SRS | vsincdx BZE 5, WU SUI 4 - R BE IR IR
ZEEARMRNT

In[3]:= Integrate[x Sin[x],{x,-1,1}]1//N
out[3]= 0.602337

In[4]:= g[x_]:=x Sin[x]
Sum[xw[[k,2]]g[xw[[k,1]]],{k,1,Length[xw]}]
out[4]= 0.630242

In[5]:= xw=GaussianQuadratureWeights[4,-1,1]

out[5]= {{-0.861136,0.347855}, {-0.339981,0.652145},
{0.339981,0.652145},{0.861136,0.347855}}

In(6]:= Sum[xw[[k,2]]g[xw[[k,1]1]],{k,1,Length[xw]}]

out[6]= 0.60234
1] FH B %L GaussianQuadratureError BT E1R2% .,

In[7]:= GaussianQuadratureError[3,g[x],-1,1]

out[7]= -0.0000634921 (x Sin[x])"®
) BEEIX ][ — 3,7 ] By R o R 4K
In[8]:= GaussianQuadratureWeights[5,-3,7]

out[8]= {{-2.5309,1.18463},{-0.692347,2.39314},{2,2.84444},
{4.69235,2.39314},{6.5309,1.18463}}
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5.4 ARZTEIIFRRMR

Solve Al FindRoot #F fig 2K 75 F2 i R, Solve F= it 8 £ Wi = 5 #2 4L 1 #R
FindRoot {1545 %%ﬂﬁ‘*ﬁl‘ﬁﬁ%@i P s o RN — N EEf. 5.7 2
FindRoot 1)K ffIE 2 S H 5

x5.7
FindRoot p%{ o
FindRoot[ f, {x,x0} ] TE xo BT IR £ B— D Er
FindRoot[ f, {x,{x0,x1}}] PL xo F1xa HWIARME . THR TR (0 =0
g — AR
FindRoot[ f, {x, xstart, xmin, xmax} | LA xstart S HIIR1E . A xmin, xmax 73 5l N
TR R — A EUE 7
FindRoot[ Ths==rhs. {x,x0} ] 12 J7 7% lhs = rhs ) — N EUER
FindRoot[ {fa,fb. ...}, {x:x0}» {y,y0}s ... | | SIS AR L J7 R4 Bt it

B : 15 sinx =0 7€ x =6 BHE AR,

In[l]:= FindRoot[Sin[x]--0,{x,6}]
Out[l]= {x—>6.28319}

FindRoot & /& M 25 & W1 b mi T 4628 20 18 105 7 e 08— A fide  RIVEE 5 2 A LA i
R FII IR AL AOAR . A2 FindRoot JHE5 RE A AR , 20450 & B4
B E

In[2]:= FindRoot[Sin[x]--2,{x,I}]
out[2]= {x—>1.5708+1.316961}

SR AR Y pR IO 18T 5 PR R, ) FindRoot ] Newton 1% X 2 3K f 7 #£ 1)

_ _ f(xn_l)
*E:xn_xnfl f/(xn—l)o
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T 485 5 1) B L 1) PR BRI 2 % A7 B ISR « AR W AL R [ (o
O HFEEARER] £/ () =0, AL AL Ky T 3k G ik APl 100 & A= T e B REHLARAE Ay
LRI

In[3]:= FindRoot[x*2-1-=0,{x,0}]
FindRoot:: jsing: Encountered a singular Jacobian at the
point {x}={0.}. Try perturbing the initial point(s).
{x—>0.}

Oout [3]
10 =0, B A 5 A A A et s B
In[4]:= FindRoot[x”*2-1-:0, {x,Random[ ]}]
out[4]= {x > 1.} C FHBEALECAE w0 1 (B4R 2 A O
TSR v RO 2 17 2. BRI . Mathematica ANRE HIEE 3 S50 B X R,
HEET B SEBRERUE. Beht FindRoot FHEIL RS REff . BILR LR FH P 45
A RIERTE .
In[5]:= FindRoot[Zeta[0.5-t]-=0,{t,12,13}]
out[5]= {t —>12.5}
In[6]:= Plot[{Exp[x-2],Sqrt[Sin[x]]},{x,-1,2}]
1.0f
0.8[

0.6f
Oout[6]= 0.4F

0.2
—

10 -05 05 10 15 20

In[7]:= FindRoot[{Exp[x-2]--y,y*2--Sin[x]},{{x,0},{y,0}}]
out[7]= {x>0.0190272,y—>0.137935}

In[8]:= FindRoot[{Exp[x-2]-y,y*2--Sin[x]}, {{x,2},{y,1}}]
{x>1.96094,y>0.961693}

Out [8]

W a R R AL S AR T b oy — MR AR X TR] T 2R — 4 g X ]
T2 2T A b s DX Ta) L AR R 1R T E TR .
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*5.8
T AR %L o #
CountRoots[ poly, x| i x 2T poly AR %L H
CountRoots| poly. {x.a,b} ] # ZIK poly ZE XM La , bIJNARAELH

In[l]:= f=(x*2-3) (x*3-4) (x*4+5); CountRoots[f,{x,-1,2.5}]
out[l]l= 2

In[2]:= CountRoots[ (x*4+1)x"*3,{x,-I,2I}]
out[2]= 3

5.5 b £ My i

FindMinimum 155 pR #5755 50 BT AR /IMEL o
B FC = e sin(600) b/ME . RUTEH—F MBI .

In[1l]:= Plot[Exp[-x*2]Sin[6x],{x,-2,2}]

0.75

0.5
/\ 0.25

In[2]:= data=FindMinimum|[Exp[-x*2]Sin[6x],6 {x,-1}]
out[2]= {-0.196797, {x—>-1.24351}}

Wy = —1.24351 i, AL f(x) = sin(6x)7E x = — 1 4B Ab A9k /M 2
196797, B AR /IME

In[3]:= data[[1]]
out[3]= -0.196797

« 157 -



Mathematica 7 52 | #{ 12

IO AR R

In[4]:= data[[2,1,2]]
out[4]= —-1.24351

5 FindRoot — #, 11 5 o B /)M (8 L % 25 3 W) I 1 350900 4 18 1) X [R)
FindMinimum (3% [ {82 ) 4 (R T A B /ME .- FindMinimum AR I BT 45
VIR TE T 06 » A R B fee DR %42 4 ME .- FindMinimum A AT 3555
7t BRI IR/ MEL IE RE T3 2278 B ek B A /M. G SRR B ) {2 LA S 3R
TEA 5 Y, 28 5 (B R AT A R E £ 515k

191 SRARAE IS BRI 24 SR 45178

In[5]:= FindMinimum|[{x+y,x+2y >5&&x >0&&y >0&&y € Integers},

{x,y}]
out[5]= {3., {x—=>1.,y>2}}
FindMinimum [#)—#JE 20 .
FindMinimum[ f, {v,x0} ]
KA RREL f TR v I TEL EWIAGTE xo BHEAHR/IMEL.
5.9 9 T R B/ ME R HDE

5.9
EER wo
FindMinimum[ f, x] P x AR f 50— R Bl MEL
FindMinimum[ f, {x,x0} ] PA xo ABIAR S f B — AR/ MEL R
FindMinimum[ f, {x, {x0,x1}}] TELxo » x1 WA R Rl ME
FindMinimum/[ f, {x, {xs,x0,x1}}] PL x = xg WIGIE - 7ELxo o JIXTITHE 1Y
e/ ME
FindMinimum[ f, {x,x0},{y,y0} -] | Rh{xos Yo} HHIHRIE . T8 LA R ALY
UNIEN

Min,Minimize ,MinValue, FindMinValue 1 FindMinimum #}] {2 H /ME
SR/IMA  Min T BN S Y 55e/IME s Minimize 38 5 75— B4 o ME & (1]
BERNA fonin s (X Xmin s Y= Vimin >+ } s MinValue[ £, x T30S B f T x
/IMHE , MinValue #1254 F 3R First[ Minimize[ |7, & [ 25 5} { fuin | ; FindMinValue
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M TF First| FindMinimum| ... [(3£5.10),

Kbl , Max . Maximize ., Max Value . FindMaxValue $1 FindMaximum #gA]
SRR B KA H ORI 2R

TE 5.0 DUEaI A B, T2 ME LRI A9 ConstrainedMin F1 ConstrainedMax
& £4% Minimize..Maximize .NMinimize 1 NMaximize B,

£5.10

IR v
Minimize[ f,x] TR x S AR f Wi/ ME
Minimize[ f. {X.y...} ] HFEELL X0 ooy SR £ H9R/IME
Minimize[ {f,cons} . {X,y,...}] AR A cons HHE [ BIR/IME
MinValue[ f,x] W 2 x ivIMA
MinValue[ {f,cons},{x.y,...}] THRELHGEAT cons T f Y F/IMA
FindMinValue[ f.x] R f — AR e M
FindMinValuel {f,cons} . {x,y, ...} ]| fEZy5f05e SUH XS #— A s P IR T4

] < SR — T PR A dRe/IMEL
In[l1]:= MinValue[3x"2-5x+7,x]

59
Out[l]= E

115K ALY A AE T PITC R B Foe/IMEL

In[2]:= MinValue[{x*2-y*2,x"2+y*2<1},{x,y}]
out[2]= -1

11 : Z2 0 R B Z ML R R/ M

In[3]:= MinValue[{x+2y-3z,l<x+ty+z<2&&l<x-y+z<2&&
x_y_z::3}l{xIYIz}]

Out[3]= =l

ut [3]= P

In[4]:= FindMinimum[{x+2y-3z,1 <x+y+z<<2&&l <x-y+z<<2&&

x_y_z::3}l{leIz}]
out[4]= {2.5,{x>2.,y>-0.5,z—>-0.5}}
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In[5]:= {MaxValue[-3x*2-5x+7,x],NMaxValue[-3x*2-5x+7,x]}

109
out[s]= {7, ,9.08333)

In[6]:= MaxValue[{x y,x*2+y"*2<1&&x>0&&y>0}, {x,y}]

1
Oout[6]= 75

1% b MaxValue #1 NMaxValue,

In[7]:= MaxValue[{Sin[x] y,x*2+y*2<1&&x>0&&y >0}, {x,y}]
out[7]= MaxValue[{y Sin[x],x*+y°<l&&x>0&&y>0}, {x,v}]

In[8]:= NMaxValue[{Sin[x] y,x*2+y"*2<1&&x>0&&y>0}, {x,y}]
out[8]= 0.461063

In[9]:= FindMaximum[x*2Sin[x],{x,1}]
out[9]= {3.9453, {x>2.28893}}

In[10]:= x/.Last[FindMaximum[x~2Sin[x], {x,1}]]

Oout[10]= 2.28893

] < SRR LRI M)t

In[11]:= Minimize[{2x+3y-z,1<x+y+z<2&&1<x-y+z<2&&
x_y_z:3}r{XIYIz}]

out[ll]= {3, {x92,yﬁ—%,29—%}}

1 SREALE K =L B R R

In[12]:= triangle=a>0&&b>0&&c>0&&at+b>c&&atc>bés
bt+c> a;s=1/2(a+b+c);

Maximize[{Sqgrt[s(s-a) (s-b) (s-c)],
triangle&&a+b+c==1},{a,b,c}]

In[l4]:

(o, (ot ool L))
Out[l4]= 12@/ 37 37 3
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5.6 BImge ik Moy br

BER G — AR R HE R RIWECF 7 3 . Mathematica ¥ 2 LR 5511
FEA QR IR Ml & e . BA 73R KRB AL FRAE /7 . SR8t 1 ks i A
A EEVERYSEHAE A, BT AR S A A S AR B AR 7 £, FRATTHE A A A8
O34 R B H I AE
5.6.1 PFEH I T ENER

Mathematica " 4= A i AL K5 1 Bl HL AS & 19 26 58 22 4 Randomlnteger.
RandomReal ,RandomComplex, HiE 07 5. 11 iR,

*5.11

v W

RandomInteger[ {m,n} ]
RandomlInteger[ n]
RandomlInteger[ range, n
RandomlInteger[ range, {nl,n2,...}]
Randomlnteger[ dist, ... ]
RandomReal[ {x,y} ]
RandomReal[ y]

RandomReal[ range, n ]
RandomReal[ range, {nl,n2, ...} ]
RandomReal[ dist, ... |

RandomComplex[ {w.z} |

RandomComplex[ z ]

RandomComplex| range,n ]

RandomComplex range, {nl.n2, ...} ]

AR m Fln 22 8] B BEHLAE L

AR TR n Z IR REALIE S n B (E N 1

AR n ANSBUEFEFCA range WY FRAHLAE £

HE RO N dist BYSE BB BB HLAS B

AR x Ay Z[E] B BEHILSEEL

AR O Fy Z R REALIEEL . y MBAE(E N 1

AR n ABUETEE Y range B BEHLELEL

A B A RE AL SE B

HE RS O dist 1Y SEBOR R HLAS B

A BRI AL BUEIEE Dy w Flz 2 Y
V3582

A BBEATLE L BUETE R 0 F0 2 2 i
FIE .z BIEE R 1+1

AR n AHBUETER R range IBENLE BX

A B R Bk

Homon AR w.z BEEL.
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B 7 ML E 3 4 ek 2 4h, £ 5 RandomChoice, RandmSample,
RandomPrime ., BlockRandom L) A FEHLEC A 14 5 K%L SeedRandom,
Bl A% 2 B 3 B FEAILIEAC R .

In[1]:= s=2*Pi*RandomReal[];a={{Cos[s],-Sin[s]},
{Sin[s],Cos[s]}};a//MatrixForm

Out[l]= //MatrixForm=
0.762048 -0.64752
<O.64752 O.762048)

In[2]:= a=RandomReal[{-1,1},{3,3}]; a-=Transpose[a];
i=IdentityMatrix[3] ;b=Inverse[i-a]. (i+a);
b//MatrixForm

Out[2]//MatrixForm=

0.959638 -0.263099 -0.0993688
0.14078 0.755256 -0.640132
0.243467 0.600306 0.761811

Bl AU 2 AERRMEIE S REL AR 5

Out[3]=

1E B AT BT AR AE E 2 2 A A2 i PR A NormalDistribution [ ],
Mathematica H1 2 (4 BEHL A A A2 B R BG4 VR 22, WIER 5. 12 Fiis.
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x5.12

] b4 Ui i
BernoulliDistribution[ p [P i
BinomialDistribution[ n, p ] BT W i ]
GeometricDistribution[ p ] JIRER i
PoissonDistribution[ u] Poisson 43fi
BetaDistribution[ a,b]] B 534
CauchyDistribution[ a, b Cauchy 431
ChiSquareDistribution[ n ] il
ExponentialDistribution[ u ] g i
FRatioDistribution[ n, m] F 53 Ai
GammaDistribution[ a,b] I 534
NormalDistribution[ u, s ] EAS NLu,s?]
StudentTDistribution[ n ] T 53
UniformDistribution[ {a,b} ] Safe s il

XL BENL S A dist, FeATTAT LLAE FH PDFLdist, x 474 fil CDF[ dist, x |7
A3 IS 2B PR R 25 i pR BORVBE R 40 A R 5, 9

In[l]:= PDF[NormalDistribution[a,b]]

—at#1)?

e

b v 2n

In[2]:= Plot[PDF[NormalDistribution[],x],{x,-5,5}]

Out[1]= &

Out[2]=

4

In[3]:= CDF[ExponentialDistribution[a]]
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l1-e %' #&>0

Out [3]=
0 True

In[4]:= Plot[CDF[ExponentialDistribution[1],x],{x,-5,5}]
1.0
0.8
0.6

out[4]= 0.4

0.2

4 2 ' 2 4
5.6.2 FEAREUERSIT
Mathematica F1 4 1F 2 HA ST DIEERT pREL, & AU 5. 13 IR,

%£5.13
EST ' o W
Accumulate[ list ] ZRIR AN
BinCounts] list, bins | HEUE T A XA B T E B
BinLists[ list, bins ] X B TR ad
Commonest] list ] HIRBURZ TG HE

Commonest| list,n |
Count[ list, pattern |
Differences| list,n |
Histogram([ list ]
ListConvolve[ ker, list ]
ListCorrelate[ ker, list |
Tally[ list]

Totall list ]

Max| list | . Min[ list |
Mean| list |8% Mean[ dist ]
Median[ list |
GeometricMean| list |

HarmonicMean[ list |

BB Z ET n TR
11445 pattern VLY TG 4L
n KRGy n WEEEA 1

ZH I

H ker X} list fE&FR

H ker %t list fEZR P 2H &
TR R TT R A B

KA
R A B/ IME
LIz

CRIA

U = (xp e, DY
PWHAPES =n/G P+ e+ x,D
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%58 HMITET &
gk
] 5 i |
1/2
RootMeanSquarel list ] S = (% <+ x%) )
MeanDeviation[ list | S w2z = %( [xr = x|+t [x, —xD

Quantile[ list,q 5% Quantile[ dist,q]
StandardDeviation] list 8%,
StandardDeviation[ dist |
Variance[ list J8{ Variance[ dist ]
CentralMoment] list, r |
ExpectedValue[ f, dist, x|
InverseCDF[ dist, q ]
CharacteristicFunction[ dist, t ]
Correlation[ list1, list2 ]
Covariancel listl, list2 ]

VAXITE
pRifiEfin 22 = Jr 220977 AR

Jroe= Lot = )
r B R

FOO R R

bR

FHIEZ T2

P

UNER

T« list Sy —ZHREAREE , dist yEEAFEPLAS B X 10 .

il BB A LS AR X0 =

X, +N[0,1],

In[l]:= x=Accumulate[RandomReal [NormalDistribution[],1000]];

ListPlot[x]
30 F

20¢

10%

Out[1l]=

M

0 600

Bl P BELAS i X IR BRI IE S50
% . i Prob(| X|>a)
.95, T2

In[2]:=
out[2]= 1.64485

% .a= 1.64485,
Bl Goit2f A4 i S .

1000

Mo SRIEE a 15| X[ >a %R 0.1,
=2Prob(X>a) =

=2 - 2Prob(X<Ca), n[f§ Prob(X<Ca)

InverseCDF [NormalDistribution[],0.95]
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In[3]:= x= {50,17,13,60,53,46,42,60,83,34,42,41,87,50,40,51,
64,40,47,69,67,26,79,63,63,75,77,69,47,50,67,79,54,
87,42,39,50,34,73,50,79,83,44,45,52,61,83,44,85,71,
46,46,61,85,79,57,85,74,76,53,34,86,95,44,64,14,28,
29,85,25,85,42,53,56,72,44,59,63,71,90,54,64,51,92,
46,81,64,84,70,65,80,12,83,75,45,56,68,78,31,56,62,
75,70,38,83,73,68,88,61,66,55,44,65,61,66,91,56,58,
89,67,57,60,76,59,63,66,70,51,54,70,64,61,59,41,53,

46,36,64,90,84,23,33}; (B AT 2 i S+ )
In[4]:= Length[x]
Out[4]= 142 (<3t 142 ASInHEiL)
In[5]:= {Min[x], Max[x]}
out[5]= {12,95} e 12, By 95%)
In[6]:= {Mean[x],StandardDeviation[x]}//N
out[6]= {59.8521,18.4951} (xE344) 60, bRz 18%)

In[7]:= BinCounts[x,{{0,60,85,100}}]/Length[x]//N
out[7]= {0.464789,0.429577,0.105634}
(AR B H 46% MR FK 118 %)

In[8]:= Histogram|[x,LabelingFunction—>Above]

O R BB B )

30 27 ]
25 22 21
20

out[8]= 15
10 8
5 4 5 5

(') f

B : ZH 5

In[9]:= x={0.14,2.70,2.58,2.67,2.80,2.00,3.64,0.54,1.07,2.76,
0.96,1.27,1.36,1.05,-0.10,1.02,2.04,0.86,1.11,1.43,
2.84,3.32,0.76,1.53,1.33,2.79,3.06,1.38,2.13,3.33,

20 40 60 80 100
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.52,1.02,4.77,2.59,1.26,1.62,3.06,2.45,1.36,0.81,
.80,2.77,2.66,1.21,0.98,1.74,1.69,2.10,3.07,2.02,
.82,2.13,0.28,0.42,1.75,4.31,3.26,1.08,3.48,2.08,
.21,1.79,3.73,2.95,0.89,2.00,3.68,1.97,0.51,2.64,
.38,1.88,1.19,2.54,3.44,1.49,2.48,2.10,1.60,1.60,
.15,1.79,0.33,1.18,2.08,1.81,2.46,0.69,2.18,2.20,
-0.65,1.89,0.77,1.78,2.32,2.19,0.59,1.49,2.70,1.70};

R LA EREA B R B IEA 0 NLa,s?1,5K a Fls* (0 EA5E R 0.95 19'E
fFIX .,

W2 b x BOHRIEDE VR EG T = M 1, . A7

N O N BEFP R DN

a ME(EX A Mean[ x | — ¢,Mean[ x |+ c |, Hr ¢ = %InverseCDF[ tn-1,0.975],
n

(n—1b? (n—1b? ]
InverseCDF[ x2%_,,0.975] InverseCDF[ x%_,,0.025] ]°

EEﬂ%ﬁ%EEEE[

In[10]:= {n,a,b}={Length[x] ,Mean[x],StandardDeviation[x]}

out[10]= {100,1.892,0.988439}

In[11l]:= c=InverseCDF[StudentTDistribution[99],0.975]*b/10;
{a-c,a+c} (a BYBE (G X ] %)

out[11l]= {1.69587,2.08813}

In[12]:= gl=InverseCDF|[ChiSquareDistribution[99],0.975];

g2=InverseCDF[ChiSquareDistribution[99],0.025];
99*b*2/{ql,q2} (x s* [ B A5 X ] %)
out[12]= {0.753175,1.31847}

Woa BB 5 X E] O [1. 69587, 2. 088131, s* Y & {5 X i) 24 [0. 753175,
1.318477.,
@l A 13T

In[13]:= x={-0.47,0.90,-1.22,-0.18,-0.65,0.60,0.89,0.18,
3.06,-0.45,2.59,-0.36,0.56,1.21,-1.07,0.85,1.26,
0.19,-0.31,-0.17,-0.55,0.75,-0.09,0.53,0.14,-0.36,
0.21,0.13,-1.17,-1.08,-0.44,-1.58,-1.87,0.10,-1.86,
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Cis**

Out[13]=

-1.02,-2.06,-0.34,-0.76,-1.26,-0.79,-0.50,-1.15,
-2.11,-1.27,-1.41,-0.25,-0.95,0.79,-1.10,-0. 38,
-0.64,-0.41,-1.03,0.02,-0.91,0.86,-0.18,-0.81,
0.32,-1.30,1.44,0.92,-0.69,1.00,0.35,0.09,-0.15,
1.71,-0.40,1.77,0.31,1.35,1.19,1.09,1.38,0. 86,
1.51,-0.28,1.88,1.00,0.89,1.19,0.06,2.04,0.54,
1.03,0.07,0.81,-0.30,-0.89,-0.53,0.69,-1.38,0.01,
-1.06,-0.64,0.32,-1.00,-0.19};

ListLinePlot[x]

BRI A FEEEA B EEBERD X, = cpx,oq + oo+ CpXi-p T N[O,s%],3R p M

*9Cpo

fift X p==1,2»3’4,5»"°»%ﬁﬁ]EEAAERtﬂ Xi::Clxi—l*’"’4’Cpxi—pﬂgﬁ§d\::ﬂé
fife Je 5k 2%
In[14]:= test[x ,p_]:= Module[{a,b,c,n},

n=Length[x]; a=Table[x[[i+j-1]],{i,n-p},{J,P}];
b=Take[x, {p+1l,n}] ;c=LeastSquares[a,b];

o O o o =

.00613
.843455
.790245
.792044
.79325

168 -

0
0
0.
0
0

Prepend[c,RootMeanSquare[a.c-b]]

1;

Table[test[x,p],{p,5}]1//TableForm

Out[1l4]/TableForm=

.216703
.54451
339191
.021602
.0722302

0.103921

0.503579 -0.0705007

0.341904 0.499368 -0.0866576

0.030034 0.31169 0.499368 -0.091418



F5F HMIE &

HEEEL S p>3 L RZE G —SD AR AR, M p=3,5=0.79,
H EJTRERN x; = —0.00705007x; -1 +0.503579x; - +0.339191x; 5 + N[0,0.63],

5.7 By Jive i (e

KA H 1oy T FREUE 1 R4 NDSolve 1) — B -
NDSolve[ eqns, y, {X,xmin, xmax} |
X ITREET 2 eqns, SRR y OCT x 7 xmin, xmax 38 A ROBUE# .
NDSolve[ {eqnl.eqn2, ...}, {yl.y2,...}, {x,Xxmin,xmax/} |
XTI R SRR AR y1, y2, - T x FELxmin, xmax 3t Bl 8 I B0 A% .
NDSolve[ eqns, y, {x,xmin,xmax} , {t, tmin, tmax} |

KA Ty FEEAE %

TER Iy T BB E S s, 5 R sl Oy R AL W IR S A o 880 L IR R
FEAE R, BRI, 25 n B RO H G0 Jr R AR TR N 25 1 n — 1 AN B R0 4R
{H. WIE SR RS H DLyl =y y Lo J==dyo BT 0 1L RIS 4
PRI AA vl xo J==y[x1 ]38 € . NDSolve H {14y 77 FE T DAL & 52 50,

NDSolve L) InterpolatingFunction H #5 4= i R %L v #f# . I b 1L 15 2] X (1]
[xmin,xmax | F ] — 5 x ) y(x){E. 5 Nintegrate pR%UZ5 1L, NDSolve
AR 91350 (3R 5. 14)

*5.14

oW A NI | 2 X
AccuracyGoal Automatic ARG R ORI ES
PrecisionGoal Automatic TSR RS
WorkingPrecision $ MachinePrecision PR R 38 H (e PR 2N BSOASE
InterpolationPrecision | Automatic F L PR BT [m] ) BB RS
MaxSteps Automatic x RS K
StartingStepSize Infinity BRI KR
Compile True PR g

1]« gk ) (L P 2«
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dy _ 2
Jf =x+ty
dx O<<x<D
1)}(0) =-2

In[l]:= tt=NDSolve[{y' [%]-=%x+y[x]*2, y[0]-=--2},y,{x,0,1.0}]
out[l]l= {{y >InterpolatingFunction[{{0.,1.}},"<>"]1}}

& vy F1 0.7,

In(2]:= {y[0]/.tt,y[0.7]/.tt}
out[2]= {{-2.},{-0.666356}}
]« SR A w1 oy T
V' (x) + y'(x) +7y'(x) +10y(x) =0

0 =6
§’<0> o (x € [0.2])
y'(0) = 20

"

In[3]:- ss=NDSolvel[{y” [x]+Yy [x]+7y [x]+10 y[x]=0,
y[0]-:6,y [01=-20,y"[0]-20},y, {x,0,2}]

out[3]= {{y>InterpolatingFunction[{0.,2.},<>]}}
In(4]:= f=y/.First[%] Cx B AR R AR Y S 3 %)
out[4]= InterpolatingFunction[{0.,2.},< >]
In[(5]:= £[1.36]
out[5]= 5.09536
] SR A w1 oy O R
Jx’(t) —y(t) — x (1)?
y'(t) = 2x(t) — y(t) t € [0,10]
x(0) =y =1
R x(1.2), yA.2)IY{H.

In[7]:= sol=NDSolvel[{x [t]==-y[t]-x[t]*2,y [t]=2x[t]-yI[t],
x[0]==y[0]--1},{x,y},{t,10}]
out[7]= {{x—>InterpolatingFunction[{{0.,10.}},"< >"],

y—>InterpolatingFunction[{{0.,10.}},"< >"]}}
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In[8]:= {p=x/.First[%],gq=y/.Last[%]}
out[8]= {{x>InterpolatingFunction[{{0.,10.}},"<>"],
y—>InterpolatingFunction[{{0.,10.}},"< >"]}}

In[9]:= {p[1.2],q[1.2]} (R {x(1.2),y(1.2) }*)
out[9]= {-0.301149, 0.432898}

il y[ e ]

In[10]:= Plot[Evaluate[y[t] /. sol],{t,0,10}]

1
0.75
0.5

out[io]= 025

~

-0.25 8 10

-0.5

151 < 1] i R KR T 2

In[11]:= ParametricPlot[Evaluate[{x[t],y[t]}/.sol],
{t,0,10},PlotRange—>All]

1 /\

0.5

out[ll]= 0.25
AN

£0.4 -0.2 ] 2 04 06 08 1
-0.25

TERTNIRG Ty BRI AT EEX A TR L— A iRAF . BN . 25 eR 80T
PRI y[ i J3XRE R 24 FREE I (8
Tn[12]:= eqns=Join[Table[y[i]' [x]-y[i-1] [x]-y[i] [x],
{i,2,4}]1,{y[1] [x]=-y[1] [x],y[5] [x]=y[4][x],
y[1][0]-:1},Table[y[i1] [0]-:0,{i,2,5}]]
out[12]= {y[2] [x]==y[1] [x]-y[2][x],y[3] [x]=y[2] [x]-y[3][x],
y[4] [x]=y[3] [x]-y[4] [x],y[1]) [x]=-y[1][x],
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v[5] [x]==y[4][x],y[1][0]==0,y[2][0]==0,
y[31101=:0,y[41[0]==0,y[5]1[0]==0}

In[13]:= NDSolve[eqns,Table[y[i],{i,5}],{x,10}]
out[13]= {{y[l]—>InterpolatingFunction[{{0.,10.}},"<>"],
y[2]—InterpolatingFunction[{{0.,10.}},"<>"],
—>InterpolatingFunction[{{0.,10.}},"<>"

]
y[3] 1y
y[4]—>InterpolatingFunction[{{0.,10.}},"< >"],
y[5] 11}
In[14]:= Plot[Evaluate[Table[y[i][x],{i,5}]1/.% 1,{x,0,10}]
1

—>InterpolatingFunction[{{0.,10.}},"<>"

0.8
0.6
Out[1l4]= 0.4

0.2

2 4 6 8 10

In[15]:= NDSolvel[{y [x]--I/4y[x],y[0]--1},y,{x,1},
AccuracyGoal—>20,PrecisionGoal—>20,
WorkingPrecision—>25]

out[15]= {{y>InterpolatingFunction
[{{0,1.000000000000000000000000}},< >11}}

1 : I Runge-Kutta 5.3 , SK i 153 77 F2 (Huan J72) . I 2 il i R ELETE

In[16]:= NDSolve[{x [t]+ (2+Sin[x[t]])x[t]=0,x[0]==1,x [0]==0},
x,{t,0,10} ,Method—>"ExplicitRungeKutta"]
out[l6]= {{x—>InterpolatingFunction[{{0.,10.}},<>1}}

In[17]:

Plot[Evaluate[First[x[t]/.%]1],{t,0,10}]
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1.0

0.5}

Out[17]=
=) -0.5}

-1.0¢

-1.5t¢

5.8 BB HI AR i

Mathematica 1] 7E & %38k 14 #£ 47 Fourier 283 Fl1 2 Fourier Z8# ., %} T K

Jy n {9d RWTEE a, ) Fourier 454 b, 5 XNy %2 q, G e
ni=1

BRI AE A B 1. Fourier AF $ K K 45 19 15 18] 7 21 A8 B8 8 B 10 i 8 4 5.

Fourier i A8 n] DB B A5 2B B 51 . KBE A n FMICEK b, 1) Fourier i 7%

1 < IO
a ﬂi] 4 b,e 2xi(r-D(s-D/n .
r ﬁs:zl s

AEBIRRIKE n 20 2 (3R, Fourier ZZ#u#fn] LL4S 145
< 5. 15 2 B kA2 4 1) i B
*5.15
ESI T
Fourier[ {a0,al, ... ,an}] A IR B9 I B B Fourier 754
InverseFourier[ {b0,bl....,bn}] JZ Fourier 25t

Fourier[ {{a00,a01,...},{al0,all,...}...} ] YR

In[l]:

data={-1,-1,-1,-1,1,1,1,1}; (x—21 I kg )

In[2]:= ft=Fourier[data]
Out[2]= {2.82843+0.1,0.+40. 1i,0.+0.41,0.+0.4,0.40.1,
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0.+0.1,0.40.14,0.40.1}
In[3]:= InverseFourier[%] AR TR R R )
out[(3j= {-1., -1., -1., -1.,1.,1., 1.,1.}
Fourier 284 () — N EHEHE ZITEER f(x) = J fOOKCy=x)dy,al i f
K 1 Fourier Z2 ¥ AHAE A5 . A5 A AT F T8 bR MR 2 RO E0HE 55
B : 78 data g n—LEREALME 1T FURN I Fourier A8 46 5 1M bR TR
In[4]:= data=Table[N[BesselJ[1,10n/256]+0.2Random[]-1/2],
{n,256}] ;ListPlot[data]

.'._\.."0
0.6] ot
Fog
Y
0.4 ". 1Y ..'-o‘_!...
K \ 2 kS
out[4]= 02 5 X <
) Y . K
50 108 1504 200 250
.
0.2 St

In[5]:= kern=Table[N[Exp[-200(n/256)"2]],{n,256}];
conv=InverseFourier[Fourier[data]Fourier[kern]];

ListPlot[Chop[conv]]
0.6
0.4

out[5]= 0.2

50 100 150 200 250

JH Chop b8 E5M B A2 4 J5 1149 22 500 b (0 50/ N0 A5 381 D5 s 5080 PR DG T 45
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5.9 & Tk M X

LRI [P AU SR — M R BT E LR R LY AR AF A B (L) R

anxy + apx; + o+ ayx, = by
Jamxl + apx; + o+ agx, = b,
R
\[amlxl + AmeXy + o+ WXy = by
X120, x; =0,,x, =0
Skain(clxl teaxy Tt eux,),
Mathematica %[ ] #£ 4t T LinearProgramming pg 5 ¥ itk it 25 7]
B

LinearProgramming[ ¢, A.b,lu,dom ]

A E T

I

{‘@9 /H\:_“ﬁﬁ

/E\:EF’ cEME{ciscorrscats A %é@ﬁﬁ%ﬁ%(aﬁ)§b Al LAEM A bys bys e,y
bm}9%§/j—:\‘g/‘]ﬂiAx>b1m‘ﬂuﬂéﬂu{{bl’S1}9{b2732}9"°’{bm9sm}}’;H;IfF‘ s L
1,0, -1, %Si :Uﬁ‘%ﬂ??‘:’ﬁ a;.x=b; ;%/l s;=0 Hﬂ‘%%ﬂ?é’j;ﬁ a;.x = bi?%,l §i =
-1 EH‘%:{B?Q/‘]FE ai-xgbio lu ﬂu%rﬁji{lnlzw",l,z},%@/ﬁ Xi>li;lu ﬂlm
PIOBW s un b s (L sus oo AL s un b1 R L << <<ui o 24 lu SRS, R
IR x; =0, dom FIR T TERYTL L AN S8k Reals 2% Integers; dom 3 1]
DL m £ {dom, , domy , -+, dom,, } » X 44> x; 43 il 4 245K . dom 1Y Bk 45 i Ky
Reals, LinearProgramming pEUR [0l — /N 2 A R AR A B2 x = {x1, x000,

X} A4S o x IR B/ ME L IER PUT S .

Jx +2y=2

Bl AE A RS 2x —3y=—-6 F .3k min(2x + y),
Ix ,y=0

fit . HFEEH LinearProgramming fy4

In[1]:= LinearProgramming[{2,1},{{1,2},{2,-3}},{2,-6}]

out[1]= (0,1}
M x=0,y=1HF2x+y Bp/MA 1,
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J4X1 +3X2 +6X3<120
] FEA RS 201 +4x, +5x3<<100F , 3K max(4x; +5x, +3x3).
leﬁxz s x3 =0

%Elﬂﬁ%ﬁﬂ:* min( —4x; —5x, = 3x3),

In[2]:= a={{4,3,6},{2,4,5}}; b={120,100}; c={4,5,3};
{x=LinearProgramming[-c,-a,-b],c.x}
out[2]= {{18,16,0},152}

M ox, =18,x, =16, x5 =0 i ,4x, +5x, + 3x: BE K(H 152,

)« 52 Bt = 28 W1 HRIAE 10 51 = 1/15 2AH0 4 b & i sh 1) 82 A K —
ERRRATE b, BT R BB 5 M 0.75 1, A 120 J7 50 55 /N i 22
0.45 F, FJ¥E 60 J7 70 BTG5 b i ik 0.1 /1. A 10 J700, (RIZECRLE
R 30 FH D i SRR A A0 S SRR 1/10 DB 9 H i A & A B 3K
NGB N LA B SE RN BE R N2, (0] o ™= 2 w) e g D (45 1 e K2

fift - % 3 B AN X,y sz TORAFERME IR ] .

0.75x +0.45y + 0.1z < 10
JO.75x +0.45y < 0.92
:ly > x
X, v,z NAETUREEL
j‘{m}?x(IZOx +60y+102),

In[3]:= a={{0.75,0.45,0.1},{0.75,0.45,-0.9},{1,-1,0}};
b={10,0,0}; c={120,60,10};
{¥x=LinearProgramming[-c,-a,-b,0,Integers], c.x}

out[3]= {{7,8,11},1430}

WO 7 BT RO B2 .8 B/ N BE 11 Fr &3 B vl iA B i RRE 1430 576,

&
&
(1}

Lo XA 4, fF a4 81 B (Lagrange) % % 5 5.
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(D (-1.3).(0,0.5,€0.5.00, (1. 1), it 4 £(0.25).f(0.75),
(2) (-1,1.5),(0,0),(0.5,0),(1,0.5), 3% f(—0.25),1(0.25),
% W BB AR

x| -L00 -050 0 025 075 100
v | 0z 080 20 25 38 4z
WAt Pl b BAE 2 AR & Rl A e
o B A
R
voo| 1900 2850 47.00 6820 90.00
WAL EBAEE I Hdn a + bx* LA H %
o Y B BT
| oo 1 2 3 4
v | 200 250 400 6.00  8.00
WA UL LB AR EH Wt ae™ Bl & i &
CEABER A RK
1 5 3, 8 5 3
Jﬂﬂxmx~§f@fvgﬁ+§ﬂm+§f@fvgﬁ
A4 5 R B E

) (1) # 1 y—smxcosx FEx=0.5 4F I oy A
(2) & z =sinxye® “4640.2,0.3) 48 I EY M N
. Jil FindRoot ## T 7| = f & #0712 .

(1) cos3x + 2cosx =0

(2) sin*x — cos' x = cosx + sinx

€)) sin<x+%)sin<x—1£2)
(4) 6sin® x + 3sinxcosx — 5cos?

TR FRM AX = b,

1
2
x=2
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3.0 —-2.0 5.3 —-2.1 1.0 28.3
1.0 4.0 —6.0 4.5 —-6.0 —36.2
(L A= 3.0 6.0 —-7.3 —9.0 3.4\, b= 24.5
-2.0 —-3.0 1.0 —4.0 6.0 16.2
1.0 —-4.0 6.5 1.0 —-3.0 4.3
2 -1 4 -3 1) (X 11
-1 1 2 1 3| | x2 14
(2) 4 2 3 3 —1||x3|=14
-3 1 3 2 41 | xy 16
1 3 1 4 4) x5 18
9. R4
10x; - X =1
J— x1 + 10x, — X3 =0
1 - x; +10x, -x, =1
—x3 +10x, =2

5 Jacobi # R HZ &, 33 x© =(0,0,0T HARKEH xV . x?@,x@,
10. iHE7A# x° +x* —bx +3=0 W ERH . EEZRHK,[a,b]=[0,5]FLF
%
11, AT 7 2 b 41 %0 14 A
—x1+2x,<4
JBxl +2x,<<14
X1 — X, <3
X1sx,2=>0
x+2y—-2z>10
Jx+y—z>60
y+2z>12
x>0,y>0,z>1

(1) max z=3x; +2x, S.tﬂ

(2) min m=2x+3y+4z s.t.l

12. KM TP 77 ot E AR 2
y'(x) + y(x) = cosx
(L < y0)=0 (x€[0,20]
y'(0)=0
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Qﬂ:oom41—ﬂ)—o4&w
dr 20) Y
dv _ vy
(2) dt——0.0Gv(l 15) 0.001uv
u(=1.6
v(0)=1.2
(3) oy 2
dult,x) _ Pult.x)
Jdt dx?

u@,x) =0, wu(t,0) =sint, ult,5) =0
t €[0,10], x € [0,5]
(4) H2h 7 12
Pult,x) _ Pult,x)
at? Ix?

dJu(t,x)

u,x) =¢*, ult,—10) = u(t,10), 5

A E T

=0

=0
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% 6E 7 Mathematica F{EF

6.1.1 —ITEHIEE

Plot 2t B i pREXTE S 2 X [B] B EDE . X T xR i 8 i 8 fE E
faets & R ] Plot s =4 o B 2 80 x (o) s y Coo I 3 7s i U
ParametricPlot I} [&] , 4 pR £ F AR A R 7R 5] U] A PolarPlot 18], &A1 58 Y
BT 2 1926 4R Ay Graphics, Bl Plot &5 Graphics J& PEAH R, 52 [ ok 5 ]
JE .5 H 6.6 17+ RegionPlot £l RegionPlot3D,

Plot fig 41— IE L«

Plot[ f, {x,xmin, xmax } , 737 ]

TE DX ] [ xmin, xmax | FHBEIE SCE 2 T BRAR i R AL f (o Y EDTE

Plot[ {f1,f2, ...}, {x,xmin,xmax} , 75 |

FE X [E] [ xmin, xmax | FHE2E0E RIS 2: 6l REL 10, f2C0 -1 ETE

Wl f(x) =sinxcos2x 7EX[A][ — 27, 2x ] FHYETE .,

In[1]:= Plot[Sin[x]Cos[2x],{x,-2 Pi,2 Pi}]
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{1 7 [7) — A b 28 r o — 2H eR RS HH 2K

In[2]:= Plot[{Sin[x],Cos[x],Sin[2x],Cos[2x]},{x,0,2 Pi}]
1.0

0.5}

Out[2]=

-0.5}

-1.0F
1] s BESR 2 1] R B0 i 2 e R
In[3]:= Plot[Integrate[Sin[x]Cos[2x],x],{x,0,1}]

Ut — R R RS R F R A5 B . 7E Plot[ £, {x.a.b) [, BR[O R eR F (el
S5 RBO FIK K DU Plot 22 B 5 ORI 22 B R A9 E (s f (e ) AN REAL R
oy SRR S 2 [ AR IR Al ] Evaluate %22 B pRAUR(E

In[4]:= Plot[Evaluate[Integrate[Sin[x]Cos[2x],x]],{x,0,1}]
(»mf g [x_]= Integrate[Sin[x]Cos[2x],x];Plot[g[x],{x,0,1}1*)

0.46
0.44 |
042
0.40
038
036

Out[4]=

+ 181 -



Mathematica 7 52 | #{ 12

1] : R A Table YAz

In[5]:= Table[Plot[f[x],{x,0,5 Pi/4},
Epilog—>Text[Style[f[x],b15],
Scaled[{1,1}],{1,1}]1]1,{£f,{Sin,Cos ,Exp}}]

Out[5]=

1.0 sin(x) 1.0 cos(x) 4518 ¢
0.5 30

3 420
l 12 2, 5[ \/ 10
—0.5 ' 1 2 3 3

Mathematica foi/F ]/ 2 B0 2 il S (0 240775 3 3 & Fp 2R F P i
BRI S I I R A 40 o A0 - SO As bRl 45 B IAE LR S 225K . Plot EP@
T 20 ZANBEIN , RSB IH A R Go SCHERIAE P P 8 2R 300 AT 4y s R4S
TEIERAT — AN 5 1 44 7 » LA R I 44 — R U (I8 U 7E Plot i fy i &
n In[ 3]s, —RARE 2L SRR HES ], LLEZ S AR, 476 Plot R
BB BRI, a0 In[ 1], 53 s fiff 1R 498 18 1 ) &5 e A RO

W 25 x .y AR B InARIE X" TGO " BEE T AR LA,

In[6]:= Plot[ (x*2-x)Sin[x],{x,2,16},AxesLabel—>{"x","£(x)"},
Background — LightRed]
Sx)

ouster= 20 N\ A
e gv ' 1\'6x

14
-50F

11l 25 R Jin_EREL A .

In[7]:= Plot[x Sin[x], {x,0,3},Frame>True ,GridLines—>Automatic]
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1.5
1.0 4

out[7]= \
0.5 / X
0.0 e

00 05 10 15 20 25 ?;.O

191« SECE 2 3 A s ol 22 18] ) DX 3

In[8]:= Plot[Table [Sin[n/2x],{n,2,4}],{x,0,4Pi},Filling—>Axis]
1.0[

0.5H]

Out[8]=
-0.5}¢
-1.0}

191 - SECSTA 2% il 2 22 1) 1 X3

In[9]:= Plot[{Sin[x]+x,Sin[x]+x/2.3},{x,0,10},

Filling—>{1—>{2}}]
8
o
out[9]= 4f
ot
2 4 6 g 10

1 B 2 ZR R FER 3 At 2 2 18] A9 X Jek.

In[10]:= Plot[{x Sin[1/x],Abs[x],-Abs[x]},{x,-0.3,0.3},
Filling—>{2—>{3}}]
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Out[10]= -03

il - 1 _E LSS B B I ROER
In[11]:= {Plot[Sin[x],{x,0,10},ColorFunction—>Function[{x,y},
Hue[x]]],Plot[Cos[x],{x,0,10},

ColorFunction>Function[{x,y} Huelyl]l]}

A

out[11]=

1.0 1.0

0.5} 0.5
2 4 10

-1.0+ -1.0¢

- 72 _EhR A

In[12]:= Plot[Sin[x],{x,0,5 Pi} ,Epilog—>{PointSize[Large] , Red,
Point[Table[{k Pi,Sin[k Pi]}, {k,0,5,0.25}]1}1]
(*PointSize:Large Medium Small Tiny*)

1.0

Out[12]=
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Plot[Cos[x+10720],{x,0,2 Pi} ,WorkingPrecision—>20]

In[l3]:=
1.0f
0.5}
Out[13]=
-0.5
-1.0F

WIRAS T HE T WorkingPrecision—>20, Plot JoiEEALHE 10720 X #E %05 2% 1 5L
15 _LHLEAE Plot[ Cos[ x +10°20], {x,0,2Pi} IMZzEIRCR .
6. 15 T B eI S S

F6.1

oW A RN 2 X
AspectRatio 1/GoldenRatio =R
Axes True prra g i
ClippingStyle None SE AL B U £
ColorFunction Automatic it i 2B ) I s
ColorFunctionScaling | True J&75 F ek 8L ColorFunction i H 5% 1
EvaluationMonitor | None TEER R BT S A T B A e A0
Exclusions Automatic x HEBRAY
ExclusionsStyle None HERR S A
Filling None AL TR
FillingStyle Automatic WA MR
MaxRecursion Automatic beH BB N DR N
Mesh None 6 7 PIA% ] BE
MeshFunctions {(£1& B A2 SCRREZ I A%
MeshShading None T 7 RS g 112 1 BH 52 DX I
MeshStyle Automatic A& AR
Method Automatic PEFRARE M2 il th 0y =
PerformanceGoal $ PerformanceGoal | {EALIHAT T 1
PlotPoints Automatic FEA S e W B3
PlotRange {Full, Automatic) BEFN T ML KTER
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gk
ST T N HX
PlotRangeClipping | True JERAEL VT P 85 )
PlotStyle Automatic e A &R
RegionFunction (True & FHZ 8 R HOE LB X
WorkingPrecision MachinePrecision A BB T R

1 225 T2 i A X I PlotStyle /R4

In[14]:= Plot[{Exp[x],Log[x],x},{x,-3,3},
PlotStyle—>{Red,Thick,Dashed},
PlotRange—>3,AspectRatio—~>Automatic]

3 -
yd
2 /
out[141= 32 T 33
-1
-2
/ -3

1217 Options[ Plot Jl LI 7 £ Plot FF A M3t e HERINE. 3 AL T 51 ik
T2t B 4

Plot[ Sin[ x], {x,0,12} , AxesStyle—{Directive[ Thick,Dashed,Red ], Blue} ]

Plot[ Sin[ x ], {x,0,2Pi} , Mesh—Full ]

Plot[ Sin[ x],{x,0,2Pi} , Mesh—All]

Plot[ Sin[ x|, {x,0,2Pi} , Mesh—>20]

Table[ Plot[ Sin[ x ], {x,0,2Pi}, PlotStyle—>ps ],

{ps,{Red, Thick,Dashed, Directive[ Red, Thick ]} } ]

6.1.2 —#HSHER

Plot 48 7 B AL bR 22 T 1Y R £ 28 , ParametricPlot 8 4 il 2 41 ok %5
2. it 7 R B P A A T 20 ARG B LR R T
Plot[ { —Sqrt[1-x2],Sqrt[1-x2]},{x, —1,1},AspectRatio—=Automatic |
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ParametricPlot[ {Cos[ t],Sin[t]},{t,0,2Pi} ]
ParametricPlot i) —BIE 2
ParametricPlot[ {f,,f, } , {u, Unn , Uy } , IET5 ]
P BB ITEL « 7E [ thmin » U ma V0 BN 222 B 50 R 25
ParametricPlot[ { {f,,f,},{g, g}, ...}, {0, Unin y Uy } , ST |
o PR ITUE s 75 L i » U o T I A 23 0] — 2 SO 2
ParametricPlot[ {f,,f, } , {u, Unin s Unax } 5 { V', Vinin » Vo } » 1ET5 ]
Fie FEE TG ) 1 S 850707 pR R DX 3
ParametricPlot[ { {f,. €}, {2 g} » ...} » { W Unin » Umax } » {V's Vinin s Vimax }
22— S B X
ParametricPlot [ K Z4GEI 5 Plot 3515 44 FRFIDIREAHTA] , D ERET 1 BRIMEL
NI 4540, AspectRatio 7 Plot B2k IAE & 1/GoldenRatio, £ ParametricPlot f) %k
IMEJE Automatic, BV [EE i) 552 L2l
i) - i — 2 S Hh 4R

In[1]:= ParametricPlot[{Sin[t],Sin[2t]},{t,0,2 Pi}]
1.0

S

Out[l]= -1{0 -05 0.5 1.

0.5

-1.0
1] A [R] — A b 2 i i 4 52502k

In[2]:= ParametricPlot[{{2 Cos[t],2 Sin[t]}, {2 Cos[t],Sin[t]},
{Cos[t],2 Sin[t]},{Cos[t],Sin[t]}},{t,0,2 Pi}]

Out[2]= -
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{51« 0 Bt FE DX B8

In[3]:= ParametricPlot[{v Cos[u],v Sin[ul}, {u,0,Pi/2},
{v,1/2,1}]
1.0

038 _
06[EE R
out[31= 0.4

02

0.0 . .
0.0 02 04 0.6 08 1.0

In[4]:= ParametricPlot[{(r+t)Cos[t], (r+t)Sin[t]},{t,0,10},
{r,0,5},MaxRecursion—>0,Mesh—>All, PlotPoints—> {75,
3}

Out [4]=

10 5 0 5 10

In[5]:= ParametricPlot[With[{z=u+I v}, {Re[z+1/z],
Im[z+1/2z]}],{u,-1/2,1/2},{v,-1/2,1/2} ,PlotRange—>7]
o

Out [5]= N

64 20 2 4 6
)« 25— LR e R R
In[6]:= ParametricPlot[Evaluate@RotationTransform[0]
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[{2 Cos[u],Sin[u]l}],{u,0,2 Pi},{0,0,Pi/2}]

3 RAEIRIERE

1R BT AL AR R I HIE &l %> PolarPlot,
PolarPlot f)— B K
PolarPlot [ r,{0,0min,0max} ]
TE4E A Omin, Omax {5 E N E = r (O KL
4]« 88 BT KRR =0,
In[1l]:= {PolarPlot[0,{0,0,5Pi}],PolarPlot[0,{0,-5Pi,5Pi}],
PolarPlot[0,{0,0,-5Pi}]}
out[1]=

10

-15 -1¢ -5

oD
\a

In(2]:= PolarPlot[{1,1+1/24 Sin[12t],0.5,0.5+1/24 Sin[12t]},
{t,0,2 Pi}]
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191« B B OFEAR AL bR L A e (1 X531

In[3]:= {PolarPlot[Sqrt[0],{0,0,3 Pi}],Plot[Sqrt[0],{0,0,
3Pi}]}

Out[4]=

2

In[5]:= PolarPlot[Exp[Cos[t-Pi/2]]-2*Cos[4* (t-Pi/2)]
+Sin[(t-Pi/2)/12]7~5,{t,0,36 Pi} ,Axes—>None]
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6.1.4 FEMMABESEFR

FH Plot 5% PolarPlot %54t KE J5 » SR ZEXT A TR U s 3 , 38 5 A 2 7E
Plot HrE TR 3L, 2 7E Show g2 HH Ik, Show HXJ Plot 484 Kl g4
C 58 B DR ARS8 B AT s I Show RREE LR B CE — 2 B o 38 AT DR B4 A
KRR . Show B] HF Plot, ParametricPlot 45 JL-F- A 1 E iy 4 14 R IE F5- 31
GERE,

1 EALWE TG s T4

picl = Plot[ x5 — Cos[ x ], {x, — 2,2} ]

Show/[ picl, Frame—True, GridLines—Automatic ]

TR 10 2 1) Show i 4 T 7 7% I B, 4 46 i S B (8 11, 11

PlotStyle,
Show 41— K :
Show/ pic ] R IR pic
Show[ pic, I % ] P i 7R B e 1k 5 pic
Show| picl , pic2, ... ,picn | Fi# picy , picy »+++ . pic, BOE—IE K B R

Show ¢ JLIiE B AE— > e br & H i 7R, GraphicsArray $4 — 41 EJE [5] B Jig
7N B DR B AE— AN e bR R s B — 41 BB & — A4 R B BB 2 — A
JGE S HEFERAT RIS R P e .
GraphicsArray #ZMEAGH AR,
fian
Show[ GraphicsArray[ {p1.p2. ...} ]] R BB EIE p
Show[ GraphicsArray[ { {p11,p12, ... },{p21,p22,...},...} 1]
FAHE TR HY D R A EE
W) 4% 3 ANEE—17 s BB .
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In[l]:= tt=Table[Plot[Sin[x+t],{x,0,2 Pi}],{t,0,8}];
Show[GraphicsArray[Partition[tt,3]]]
1.0 1.0

1.0¢
s/ N\ osE\__ /os\ /
-0.5E1 23\ 5¢ -05F 12\U6 -0.5F 1 56
-1.0E -1.0E -1.0F \u
1.0¢ 1.0} 1.0¢
0.5 /\ 0.5 /\ 0.5 /\
out[1]= 3

-0.5F\ 2 456_0,5\1/345 05EY 234XK6

-1.0F -1.0R 10/ \k/
1.0} 1.0 1.0
0.5/\ 0.5 / 05\
-0.5f1 23 56_0.5E12 456 05 \z\/s
-1.0F -1.0 -1.0F
In[2]:= Show[GraphicsArray[{{tt[[1]],tt[[2]]},

{tt[[2]],tt[[3]1]1}}]1]
1.0 1.0

0.5 0.5/\ /
—osf ! 2 3W 0.5 \/
-1.0 -1.0

1.0 1.0
0.5/\ / 0.5 /\
—0.5f 1 2W 6 o5 1\/ > 6
-1.0 -1.0

6.1.5 —#HHEIELE

Out[2]=

TEN PR o w5 S S 25 B s U Bl . Mathematica H i — 4EHL S 1)
FE4RL 2 ListPlot i84]

4 E B R R g L il

{{X17y1}9{xz’y2}9} é&?ﬁ‘lj ,9)7, s i=1,2,,n

{yl.y2,..} FRBHE UL oy b (2, y0 ) M x = 0 BEATEBE
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*6.2

TR R

uo W

ListPlot[{ {x,yl},{x2,y2},...}]
ListPlot[ {yl.,y2,...,yn}]

ListPlot[ ¥4 , PlotJoined—True ]
8% Joined—>True

ListLinePlot[ {{x1.yl},{x2,y2},...}]

ListPolarPlot[ data |

@tﬁé&ﬂg,‘f—i{xl v)’l}v{xz 7)’2}7"'
@HjﬁfEAj—i{{lvyl}7{2’y2}7"'9{n9yn }}
] — %30 3o 0 TR

%ﬁIﬁETgﬁ%;ﬁ{xl s V1 } X s V2 } [
TERR AL bR 2T B R 51 data

Bl

In[l]:= d=Table[{l./n,Sin[n]},{n,1,2000}];ListPlot[d]
1 -.-..-0-..-,.....-. I R N
- 3[‘.‘) .,. . oo ® .
- ne e 0 ° . LI o
0 AT TUN . . . .
0.5 "ﬁ‘ "Sdeee '.:‘. * . . .
s:"‘ ;.'v.'. '.. © « ° e o
:‘:t:- i 5o, % Ce 0o o . oo ’
Out[1l]= "';‘P'T <0003 . 0.084 0.605 0.006
A o.. e .. ., o o
-0.5 Wetet s
» =2 U R NN S
In(2]:= ListPlot[Table[Table[Sin[k x],{x,0,2 Pi,0.1}],
{k,{1,2,3}}],PlotStyle—>{Red,Black,Blue}]
1.0.- ...........
0.5F )
out [2]= 770, 720 307, 40 50 . 60.;
0.5}
,10 ._ ......
In[3]:= data=Table[{x,Sin[x]},{x,0,2 Pi,2 Pi/30}];
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ListPlot[data,Mesh—>{Table[{x,

Directive[Hue[x/(2 Pi)],PointSize[Medium]]},

{x,0.,2 Pi,Pi/8}]},Joined—>True]

Out [3]=

4.2PpPi,0.2}],

0.5Pi,

{n,
4.2 Pi

ListPlot[{Table[Sin[n],

In[4]:

0.2}1},

ng > {1 >{{2} ,Directive[Red,Dashed] }}]

4

,0.5Pi,

{n

4

Table[Cos[n]

1li

Fil

(x—D(x—1.5(x—2.D7E{0.75,2. 8} HIM AL S5 .

In[(5]:= £[x ]=(x-1) (x-1.5) (x-2.7);

éiot[f[x],{x,o.75,2.8}]

t=
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0.2
0.1f

out[6]= 0
— -2 L
03F
-04F

In[7]:= Solve[D[f[x],x]-:0,x]

out[7]= {{x—>1.22891}, {x>2.23776}}

In[8]:= u=x/.%

out[8]= {1.22891,2.23776}

In[9]:= data=Table[{u[[k]],£[u[[k]]]},{k,1,Length[u]}]
out[9]= {{1.22891,0.0912888},{2.23776,-0.422104}}
In[10]:= Show[t,ListPlot[data]]

0.2F
0.1f

-0/1f
2F
0.3F
-0.4F

Out[10]=

5] : ListLinePlot 7~ ,

In[1]:= ListLinePlot[{{1,0},{1/2,1/2},{1,1},{3/2,1/2},({1,
0}},AspectRatio—~Automatic]
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1.0

Out[1l]=

0.8 1.0 1.2 1.4

In[2]:= ListLinePlot[{{1,4,2,3,7,5,2}},Mesh—>All,
MeshStyle>Directive[PointSize[Medium] ,Red]]
(xfi ListLinePlot[{{1,4,2,3,7,5,2}},Mesh—>Ful LI{EH K 85
BN MeshStyle BB MR/ INFIEI €2 %)

Tk

). 3 I InterpolationOrder — 3., 15 & F = WK #E 4% 46 (85 22 1 X 3% 4% 5 1l
F3.,

In[3]:= ListLinePlot[{{1,4,2,3,7,5,2}},InterpolationOrder—>3,
Mesh— Full, MeshStyle > Directive [PointSize [0. 02],
Red]]
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Out [3]=

N W A L N
T T T T T T

/. S S S S
In[4]:= ListLinePlot[Table[{Cos[k 2 Pi/5],Sin[k 2 Pi/5]},

{k,3,18,3}] ,Frame—>True,

Axes—>False ,AspectRatio—~Automatic]

0.5

0.0f >
Oout[4d]=

0.5]

05 00 05 10
5 < W B S B = R SR AT (EL BRSO 12

In[5]:= ListLinePlot[{{1,3,2,5,9,7,2}},InterpolationOrder—>3,
Mesh—>Full,MeshStyle~>Directive [PointSize [Medium],
Red]]

8t

out[5]= 4f
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11« 10 S FUR A AR AR AR I

In[6]:= {ListPolarPlot[Table[0,{0,0,2 Pi, 0.1}]],
PolarPlot[0,{0,0,2 Pi}]}

out[6]= ot

In[7]:= ListPolarPlot[{Sin[Range[0,12 Pi,0.2]],
0.8 Sin[Range[0,12 Pi,0.2]]},Joined>True ,Axes—>False]

Out [7]=

6.2 = 4 & B

6.2.1 ZITREHIEE

Plot3D £l SCAEF- I X1 D0 R f (x s ) 1 = 4EEITE  Plot3D 1K
TRAT LTI E 5 Plot $E I 1% & K [F] /N5, Plot3D % [t Plot £ — 2675 3¢ = 4 K ¥
WIRIEI, 40 : ViewPoint QUL ETE 140 50 | LightSources (i % il % # ) #l
Boxed &5, J] Plot3D i —> =4EEE I, RGUEX A HRE — 1~ BT 7 (K
&1, BIME (Boxed—>True) it/ & F1UiHE, & E Boxed—False WA R &
TIHHE, & B LI BoxRatios BB & 7EA [R5 ] He 4 s P <
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Plot3D ) — I i :
Plot3D[ f[x,y], {x,x0,x1},{y,y0,yl} %]
TEXI x € [xo.x, ] F0 yE [)’Uv Y1]L7?§ﬁ1ﬁ@fﬂ§|mﬁﬁiéﬁ{ﬁ%§ﬁ
A fCxay
Plot3D[ {f[x,y],e[x,y]},{x,x0,x1},{y,y0,yl},i% I ]
FE I [R] B 78 DX 3 b I S R f (s O FIT g (s y)

In[1]:= Plot3D[Sin[xy],{x,-Pi,Pi},{y,-3.5,3.5}]

Out[2]=

Plot3D 2z & X4 {2, x05 x 1) 5 {y s y0, y1) FRon—ARIE X, 1o 1 ok
It RegionFunction A FR/RIEFTE Xk,

In[3]:= Plot3D[1,{x,-3,3},{y,-3,3},
RegionFunction—Function[{x,y,z},0.2<x"2+y"*2<4.2]]
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oo T
wn ©

|
=3
oL

Oout[3]=

|
—_

5] . FH%E DT RegionFunction PR & ETE A & X,

In[4]:= Plot3D[{x"2+y”*2,15-x*2-y*2},{x,-3,3},{y,-3,3},
RegionFunction—>Function[{x,y,z},0.2<x"2+y"*2<4.2]]

Plot3D HA5 [F] Graphics3D A [w] (356 551 , - 0 LARHIn T FIME A AR (£ 6.3)

6.3

wom 4 N B X
Axes True Pyl
BoundaryStyle Automatic QR 22 ah] T P30 R
BoxRatios {1,1,0.4} 15 3D box [ L7
ClippingStyle Automatic Gt 22 ) it e 4 B DD 4
ColorFunction Automatic AnART IO TR A€
ColorFunctionScaling| True J&15 F BRI %X ColorFunction i H. 51554
EvaluationMonitor | None B PR BT SR T B TR ) ek 2K
Exclusions Automatic HEBRIY x. y Lk
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ESE S

wom £ N B2 OOX
Exclusionstyle None Q] 2 ) HEBR dh 28
Filling None A~ T RS
FillingStysle Opacity[0.5] R PR
MaxRecursion Automatic 396 5 R 43 10 B R A
Mesh Automatic BT 1] b2z 1 R 2 B R
MeshFunctions (#1& £2& QT B P s R 1 R
MeshShading None BRI R s 4R 2 TR B 52 X3
MeshStyle Automatic DA% 2 B AR
Method Automatic Ak, ity i 7 =X
NormalsFunction Automatic G BOE A BRI )
PerformanceGoal $ PerformanceGoal PeA AT B 7 1]
PlotPoints Automatic BT ] R s B B
PlotRange {Full, Full, Automatic} | fu4f% z 7l FBlE{ HAME
PlotStyle Automatic T~ iR Y BT 48 4
RegionFunction (True & e E e E— A
WorkingPrecision MachinePrecision PRI P B A

5]« 1} 8 1 L R AR R I BoxRatios FYRCR
{Plot3D[x"2-y"2,{x,-1,1},{y,-1,1}],
Plot3D[x*2-y*2,{x,-1,1},{y,-1,1},
BoxRatios—{1,1,1}]}

In[l]:=

OO
W
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In[3]:= Plot3D [ (x2+Y2)ExP[1‘x2‘Y2] ’ {x1_212} ’ {Yr_zrz} 7
PlotStyle—>Opacity[0.5] ,Mesh—>None]

In[4]:= Plot3D[Abs[Sec[x+I y]],{x,-3,3},{y,-3,3},
MeshStyle—>{Orange,Green}, Ticks—~>None]

In[5]:= Plot3D[Abs[Coth[x+I yl],{x,-2,2},{y,-2,2},

MeshStyle—>{Orange,Green} ,Boxed—~>False,Ticks—~>None]

1 - 38 1 75T BoundaryStyle 3581 S, i H 21 ORI A% (1 0 2K

In[6]:= s=Plot3D[Sin[x]Cos[2vVy],{x,-3,3},{y,-2,2},
BoundaryStyle—>Directive[Red,Thick] ,Mesh—>None]
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T EHLIER T S5 B E 1 B«

Show[ s, ViewPoint—{0, — Infinity,0} ]

Show[ s, ViewPoint—Above |

7E Mathematica 6.0 DIRT AN H . ViewPoint 2 — 4> 85 B 1135 0, A1 24 T R
P AL AT 46 D 1) BRI ALBCTE AT A B . SRl A7 B 30 i 1 9 72 AL
RRA—FE, TE 7.0 JAH HE T % =4k BT A BRbrH 34T 5 B AL 1 T Re » 15 3]
T FEARAT AL RS EE A RICR

ViewPoint (LAY 5 B 40T

{O,_2,0} J—_Eﬁﬁﬁ {0’092} IEJ:jj
{09_2’2} ﬁﬁi:ﬁ {03_27_2} ﬁﬁ?jj
{_29_270} EZ_‘E% {29_270} ﬁﬁﬁl

1E 6.0 LUS BYRRAS H SCHE I T 358 91 -
Above,Below.Front,Back . Left,Right

{0,0,Infinity}.{0,0, — Infinity} M Z iR IE e A
{0, — Infinity,0} {0, Infinity,0} MY Bl IE A A
{ = Infinity,0,0} ., {Infinity,0,0} M X Y IE A

6.2.2 =#HSHER

ParametricPlot3D iy 4 i — B = .
ParametricPlot3D[ {x,y,z}, {t,t0,tl} %7 |

1E =4z kel 2 (x .y zh o r€leea 10
ParametricPlot3D[ {x,y,z}, {u,u0,ul},{v,v0,vl}, &I |

TEu€lugsur JsvElvy,vi JERBIN L6 =4Efhm. x = x(u.v)sy = y(u,
v)ez =z(u,v)
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ParametricPlot3D[ {{xa,ya,za},{xb,yb,zb}},{u,u0,ul},{v,v0,vl}, %K |
2z T 5 i T
5] < 1 s [R) 2k
In[1l]:= ParametricPlot3D[{Cos[u],Sin[u],Cos[u] Sin[u]},
{u,0,2 Pi},PlotStyle—>{Thick,Red}]

1] < 1 2 [ b o

In[2]:= ParametricPlot3D[{r*Cos[a],r*Sin[a],r},{a,0,2 Pi},
{r,-4,4} ,Boxed—>False]

ot

\\‘_q-r

In[3]:= ParametricPlot3D[{2* (Cos[o+p]l+p*Sin[o+p]),
2* (Sin[o+p]-p*Cos[o+p]) ,0/(2*Pi)},{0,0,4*Pi},
{p,0,4*Pi} ,PlotPoints—>80,
BoxRatios—>{1,1,1.5},Mesh—>None]
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Out [3]=

In[4]:= ParametricPlot3D[{{4+ (3+Cos[v])Sin[u],
4+ (3+Cos[v])Cos[u] ,4+Sin[v]}, {8+ (3+Cos[v])Cos[u],
3+Sin[v],4+ (3+Cos [v]) Sin[u]}}, {u,0,2 Pi}, {v, O,
2 Pi} ,Boxed—>False]

SR TE A T AR AL bR R AR AR AR As bR SRR B 2 RN EDE . fEfE
BT B SR U 0 BT AN BT 2 i gt 1o o A, 20 U A I RT RE YR 9% 1IN ]
S T P DR 2 R AT T R

i ATLNREE I B A 8 A BRI AR

ParametricPlot3D[ {Cos[ u]Sin[ v],Sin[ u]Sin[ v],Cos[ v ]},

{v.0,Pi},{u,0,2Pi}

ParametricPlot3D[ {Cos[ u]Sin[ v],Sin[ u]Sin[ v],Cos[ v ]},

{v,0,Pi},{u,0,16Pi} |
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6.2.3 IRALARIEE

T HEAS A AR AL BR  BRARFRAE Y T S 4E S (A AR AR AR . e MO ER AR AR R
MCr.g.9), 2 g WFEREIM 0 ) . ¢ BIFEREIM 0 3 27, BAMAAR M(x.y.2) 3K
AR BRI B AR AR PRI AR OC AR

(x,y,2)=(rsin(d) cos(¢),rsin(f) sin(¥),r cos(H))

SphericalPlot3D[ r, {0, 0min,0max} , {$,$min, ¢max} |

SphericalPlot3D[ {rl,12, ...}, {0,0min,0max} , { ¢, $min, Pmax} |

Out[l]=

In[2]:= SphericalPlot3D[{1,2,3},{06,0,Pi},{¢,0,3 Pi/2},

Boxed—>False,Axes—>False]

Out[2]=

In[3]:= {SphericalPlot3D[v,{u,0,2 Pi/3},{v,0,5Pi}],
SphericalPlot3D[u,{u,0,2 Pi/3},{v,0,5Pi}]}
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Out[3]=

In[4]:= SphericalPlot3D[1+Sin[70]/7,{¢,0,Pi},{0,0,2 Pi},
Mesh—>None]

Out[4]=

In[5]:= SphericalPlot3D[Sin[7u]Cos[7v],{u,0.2,Pi-0.2},
{v,0.2,2 Pi-0.2} ,Boxed—>False,Mesh—>None,Axes—>False]

Out [5]=
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6.2.4 =#HHIELE

5 = Y zs [a) R B ) 2L A x s v, 2 ) R = HESS [R] i — R S
({x1oyl, 21}, {x2,y2, 22}, -} FRTE R =25 8] 19— B 5 7 51 . 36 6.4 51
T YRR 22 [ R &L ListPlot3D,

6.4
S € Ui, !
ListPlot3D[ data ] i B data i = 4K
ListPlot3D[ array,shades ] ¥ K shades i array i =4k

11 2500 s RCR - 3 FEATILEEIL i L 7050 25,40 I ETERCR .

In[1]:= tt=Table[Sin[0.01(i+j)]+Cos[0.01(i*j)],{i,1,50},
{3,1,50}];ListPlot3D[tt,Axes—>False,Boxed>False,
Mesh—>False]

Out[l]=

In[2]:= data=Table[Cos[i+j*2],{i,0,1.5Pi,0.2},
{3,0,1.5Pi,0.2}];ListPlot3D[data,Mesh—>None]

Out[2]=
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6.3 P ghmi A= 5 ik

6.3.1 REFERET

<> Manipulate
Manipulate f& Mathematica 6.0 DL WA B8 BREL. 45 FH P 3248 T 2 B a1
BRI BSORI A4 1Y 7 2 LR R BRI R S 0 a8 B A Sl R L G HG s 2l 1 5 73 bR
EIE . 0] T HAA A,
Manipulate — =
Manipulate[ expr, {u,ua,ub} ]
gt Fak s expr Tl w XM Lu, s w, ] ETAHE
Manipulate] expr, {u,ua,ub, dstep} |
il u R w, s uy t ZIALIZEA dstep 254k

Manipulate] expr, {u, {u; ,u;,...} } | Edla v BUSHEUE uisuszs
Manipulate[ expr, { { U, Wit | » Uin > U > - | WEFEHIE v BIRIEIEN tini
Manipulate expr, {u, ...}, {v,...},... ] WE WA A 6 3

7t Manipulate F/EFIT . 3k =X expr Fifi 5 45 i & (BOPR I HD w (E 1224k 1
”‘rﬂc,expr AL A BRI Iﬁ#%ﬁﬂiiﬁﬂ’]i‘%ﬁfﬁ W nl Lgs il i iess o Ho
BigFrm 2 ({u,ua, "name"} ,ub,step}
:?’ﬁ{ﬁ%‘?m){ﬁ/iﬁ {u, { Xmin 7Ymin} 2 { Xinax » ymax} }
Bl PR HI S a A93#ERR  SinCax) EDEREE a (HIELT AL .

In[1]:= Manipulate[Plot[Sin[a x],{x,0,9},
PlotRange—>{-2,2}],{a,0,2}]
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[IAVARVARY

B RIRE @ BV AT S b R TR SR e e oot i
EIE" 21
a ] =

o HNHREME

In[2]:= Manipulate[Plot[Sin[a x+b],{x,0,6}],{a,1,3},
{b,1,10}]

1o

In[3]:= Manipulate[D[x*7,{x,k}],{k,2,6,1}]

co
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Out[3]=

Rl

42 x

In[4]:= Animate[Integrate[a x+b y*2,{x,0,1},{y,0,1}],
{a,1,5,1},1{b,1,5,0.2}]

1 ERIE
J DIEEIE]

out[4]= | D

33

R In[ 5 JBUNIEI PlotRange—{{ —5,5},{ —5.5},{ = 5,5} } R F

In[5]:= Manipulate[SphericalPlot3D[r,{v,0,Pi},{u,0,2 Pi},
PlotRange—>{{-5,5},{-5,5},{-5,5}1}1,
{{r,1,"Radius"},5,1},ControlPlacement—>Left]

Radius

Out [5]=

In[6]:= Manipulate[u,{u,{0,0},{1,1}},ControlType>Slider2D]
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Out[6]=

0.8, 0.69

<> Animate

Animate —f{E

Animate[ expr, {u, umin, umax} | 75{ t6 nin » Umay ) KIH N SIS R T expr
Animate[ expr, {u, Uy s Uy s du} | A du HIRFRIB expr
Animate[ expr, {u, {u; ,u,, ..} }] u BETHUE wyuy -
Animate[ expr, {u,...},{v,...},...] B3 {u, v BEFERFEIEL expr

In[l]:= Animate[Plot[Sin[a x],{x,0,10}],{a,0,5}]
a 0 D]
1.0
0.5
Out[l]=

-DIEEIE] w5 ke sk SASE 17 1A

In[2]:= Animate[Expand[ (n+x)“5],{n,3,20,1}]
: d D]

16807+12005x+3430%%+490x°+35x*+x°

Out[2]=
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In[3]:= Animate[Plot[Sin[a x]+Sin[b x],{x,0,10},
PlotRange—>2],{a,1,5},{b,1,5}]
—DEEIE
" 0 DS=
2
1
out[3]=

In[4]:= t={-1.5,1.5};
Animate [Graphics3D[Table[Line[{{Cos[t]-Sin[t],
Cos[t]+Sin[t],1},{Cos[t]+Sin[t],Sin[t]-Cos[t],
-1}}1,{t,0,s,Pi/27}] ,Boxed—>False,
PlotRange—>{t,t,t}],{s,0,2Pi,Pi/27}]

s olac[=

Out[4]=

>

In[5]:= Animate[Plot[t(x’-1)+ (1-t) (-%x°),{x,-1,1},
Axes—>False,Epilog—>{Circle[{0,1},3],
Disk[{1,1.8},.3],Disk[{-1,1.8},.3],
Circle[{1,1.8},.7,{Pi/4,3 Pi/4}],
Circle[{-1,1.8},.7,{Pi/4,3 Pi/4}],Line[{{0,0.6},
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{-0.25,0.6},{0,1.6}}]1},PlotRange—>{{-3,3},{-2,4}},
AspectRatio—>1],{t,0,1}]

———————(—DIEEIE
- ) ™~
N
L
\
TN VRN \
o O
/ \
|

Out [5]=

In[6]:= Animate[SphericalPlot3D[r,{v,0,Pi}, {u,0,2Pi},

PlotRange»{{—S,S},{—S,S},{—5,5}}] ,{r,1,5},

AnimationRepetitions—>3] (xR 3K, AgfEEE)

—— o | =]

Oout[6]=

Bl AR H L H = ERIE AR,

AR RSB < R B2 48 696 000 23 BL, HhBR P42 6 378. 14 A HL, H3kE4%
1738 /8 HL; HhERZSE H B3 242 149 597 870 /8 HL, /NG5 JE 1 365. 25 H 3 J BRZ b4
A2 363 300~405 500 2 B, /A5 JE ] 29. 530 59 H , Xif M BRBE i ffy 457 ~
57197,
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In[7]:= a=4.055;b=3.633;c=Sqrt[a*2-b"2];
Cx JJERGEHD B Sl )

d=14.959787; (x HbBERZE H BB 2485
r0=1;r1=0.7;r2=0.5; O K FH ek L H BRPAE %)
s=(77/15)Degree; (* ABRENIE BRI TA I £ %)

wl=2Pi/29.53059;w2=2 Pi/365.25;
O HLBR BRI )
cost=Cos[theta] ;sint=Sin[theta];
Manipulate[Show|[
Graphics3D[{Yellow,Sphere[{0,0,0},x0],t}],
Graphics3D[{Blue, Sphere[{d*Cos[w2*t],
d*Sin[w2*t],0},rl]}],
ParametricPlot3D [{d * cost, d * sint, 0}, {theta, 0, 2
Pi}],
ParametricPlot3D[{ (a*cost -c)*Cos[s]+d*Cos[w2*t],
b*sint+d*Sin[w2*t],- (a*cost -c)*Sin[s]},
{theta,0,2 Pi}],
Graphics3D[{Orange,Sphere[{ (a*Cos[wl*t]-c)*Cos[s]
+d*Cos[w2*t] ,b*Sin[wl*t]+d*Sin[w2*t],
- (a*Cos[wl*t]-c)*Sin[s]},r2]}],Boxed—>False],
{t,0,36525,1}] O R =3z 4T 4 %)

1777z =+ 2l =

e O

Out[13]=

6.3.2 FIRFERET

<> ListAnimate
ListAnimate[ {exprl,expr2} ]
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Lk MRKIBITEIE AR exprl.expr2, 74 2 A R
In[l]:= ListAnimate[Table[Plot[x”*n Sin[x],{x,0,3},
PlotRange—>{0,27}],{n,4}]]

FDIERIE]

25
200

out[l]= 1%

0.0 0.5 1.0 15 2.0 2.5 3.0

In[2]:= ListAnimate[Table[Graphics[{Red,Disk[{0,0},n]},
PlotRange—>6],{n,6}]]

| MEEE
—

Out[2]=

] - Bh AR B R
In[3]:= data=Table[{i,Sin[i]},{1,0,2.1Pi,0.1Pi}];

In[4]:= ListAnimate[Table[ListLinePlot[Take[data,i],
Mesh—>All,

PlotRange—>{{0,6.5},{-1,1}}],{i,Length[data]}]]
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Molesl=

Out [4]= \

—1ok —

6.3.3 FESIEE

< BHERE

Plot JFFA T 2 R EUIEAA 6  Play 1EFRATWT B R A AKIE . Play 614
—RETIORE B RIRT G R TICE 2  BF R A O 75 & L 1R [l —~ Sound X}
% . Mathematica 1 L7~ AT 72 A4 pR B S 5088 B9 B T8 20 AT o LA K 38 T35 459 1) 5 30
B IAEARB IR

— e

Play[ £, {t, tu s tua | FEL Emin s £ max JEDZ [RIHE BRPR R RIEL f
Play[ (£, £}, {ts tin > ta | | PSR E gt Ao TE
Play[ {fi.fs ... ...} ] TELMIE e

5] : W Sin £ Cos,

In[1]:= Play[(3+Cos[30t])*Sin[3500 t+2 Sin[50t]],{t,0,1}]

][] 1s 8000 Hz

Vs P R
6 F 5 SR
o 217 -
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In[2]:= m=512; (*» ZEP i3 m=256 WIEEE*)
freq={1,2*(2/12),2* (4/12),2~(5/12),2~(7/12),2~(9/
12) ,2~(11/12) ,2};

-z A Ay

In(3]:= £[m_,t ]:=Play[{Sin[512*%2%(m/12)*2 Pi*x],
Sin[509%24 (m/12) *2Pi*x]},{x,0,t}];
Show[{£[9,0.927],£[7,0.309] ,£[4,0.618],£[7,0.618],
£[12,0.618],£[9,0.309],£[7,0.309],£[9,1.236],
£[4,0.618],£[7,0.309],£[9,0.309] ,£[7,0.618],
£[4,0.618],£[0,0.309],£[-3,0.309],£[7,0.309],
£[4,0.309],£[2,1.236],£[2,0.927] ,£[4,0.309],
£[7,0.618],£[7,0.309],£[9,0.309] ,£[4,0.927],
£[2,0.309],£[0,1.236],£[7,0.927] ,£[4,0.309],
£[2,0.309],£[0,0.309],£[-3,0.309],£[0,0.309],
£[-5,1.854]}]

T T e e Te—— -_“‘“—-“-'-h_
o
{rl[nls 8000 Hz 2 channels

& BHER

Sound FEHCE AT & FICHE S B0 I G A FUR G 77751
Sound[ ... {§# Play —#iz 1546845 Bt & — i & i B il— 1%
L s AR RO ¥

Sound[ primitives | FTR— I AEE
Sound| primitives, t | FRE A REL 1
Sound[ primitives, { tmin, tmax} | 7 FE E R
Hi SoundNote %; Sound 2R ALY A & I HEA EH T TR .

SoundNote[ pitch ] FORARIELS & A —BoE 1
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SoundNote[ pitch, t] HAFRFSE R B R A 1
SoundNote pitch, { tyn » to ) | B AFRFEE BT AN £ min B £ s

il 7% 1351,

In[1]:= Sound[{SoundNote["C"], SoundNote["E"], SoundNote["G"],
SoundNote["C5"]}]

Sound[ SoundNote[ 0 ] ] /=4 — 4~ ¥t C ¥ ; Sound [ SoundNote[ "G", 1,"
Violin" ] [y —N—Frag/NMESER e C 5.3 6.5 SRS FFA0 BARUL .

*6.5
RS X
0 ik CH
n PA e C ¥ A1 n 2
'c".'cx"."D"4E Hok C & /NEEH B T S A
"Cm","C#m","Dm"% m NEEH BT &4 CCA" 2 g C#F)
{pl.p2} B R pi AL
None PR AR (R IR0
"percussion” — kAT

"'C#","C # "B (LL"C\[Sharp ] "JEA A F1"CSharp " J& 55 4 19 .
"Cb","Cb"(LA"C\[Flat]"JE x5 A il "CFlat"tL 2 S M 1 .
TR E R C %LJTB’J%TE}O

—ANFrge C ¥ BN S B, T LGl 12 87 "C5 "k igE .
"CHA"EM T "CAVIRE AT T LA "C-1 R E .
SoundNote[ pitch, t [§ & —/NFE] £, FAFH)ERAE ¢ B RIFTE AN
SoundNote[ pitch, tspeo |75 B 17 i 2 F A9 5 XU .
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In[3]:= s=Sound[Table[SoundNote[i],{i,0,12}],1] Chiy W&

In[4]:= Sound[{"Flute",Sound[s,{0,1}],"Accordion",

Sound[s,{0.1,1.2}],"Trumpet",Sound[s,{.2,1.3}]1}]

Out[4]: _

[:][:] 1.3 s
i) A — A FEALE AT 1

Sound[SoundNote/@RandomInteger[12,30],4]

In[5]:

Out [5]

III[:] 4 s

In[6]:= Sound[{Table [SoundNote[i,0.1,"Violin"],{i,12,0,-1}],
Table[SoundNote[i,0.1,"Violin"],{i,0,12}]1}]

Out[6]=

[»][=] 265

191 R TS ) SR £ A O BB BILI 51

In[7]:= Sound[SoundNote [#,RandomReal[2] ,RandomChoice[
{"Piano","Cello","Tuba"}]] &/@RandomInteger[12,30],4]
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\ZHE’ 4 s
< BRIIR
Play %ﬁﬁlﬁ TSR Y R XY ListPlay #550E HL B 51 4% .
ListPlay[{al vy, FEHh a5 45 A R PR IE
ListPlay[ {list, , list, } | FEA ST IR E e A EE

eS¢
In[1]:= ListPlay[Table[Prime[n],{n,500}]]

Out[1]= /

[ ][=] 0.63 s 8000 Hz

In[2]:= ListPlay[MovingAverage [RandomReal[1l,{6000}],150]]

IE El 0.73 s 8000 Hz
1 : MovingAverage[ list, r |25 H list fRZ s %0, X J2id il oo & r 1Yz
ATREH A R

MovingAverage[ {a,b,c.d,e}.2]
{a+b)/2,(b+c)/2,(ctd)/2.(d+e)/2}

< BHIAE

REI SCA d i B ] i) BB A A . Speak TP 1 THEEALARAE &
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GE77 A e Speak JURTREAE F AR FAIRITR I » 1 AR 2R A I8 TR

Speak[ "string" ] FE R string” HH Y SCAS I TE - 2R
Button[ "#240 8" ,Speak[ "string" 1] B EREHGLH PR ARG AL string
SpokenString[ expr ] 25 B 2R IR 2 expr 1B 2R B SCR F AT HR
In[1]:= Speak["Good morning"] (*#EL Good morning*)

In[2]:= Button["Speak", Speak["Happy new year to you'!"]]
out[2]= |Speak

In[3]:= Speak[Sin[x]”*2+ Cos[x]*2]

In[4]:= SpokenString[Sin[x]”2+Cos[x]"2]

Out[4]= cosine of x squared plus sine of x squared

6.4 SFEHLNE LR

6.4.1 —TEREEFEEZL

E(H L (EUFREE B O AR5 b 1] b i 25 a2k, B AT ol T v B8 A 46 1) 4% 0%
FEER  SFHEZ P N T B 5] BB z = f(x, y) {E %%, ContourPlot H — 7T
PRI LR B . R BE R BB BB Bt (%

ContourPlot [ 4 TE A

ContourPlot] £, {X, Xumin » Xmax } 5 {¥ s Ymin » Yonax } 5 1ZE L0

PRI R AL [y y) TE XN I S 2K

ContourPlot] f==g, { X, Xumin s Xmax } » { ¥ > Ymin » Youx |

M fCx,y)=g(x, y) EEL
ContourPlot] {f;==g; ,£,==g, , ...} » {X Xmin > Xmax | » {¥> Ymin s Yonax | J
I —2H S 2k

T im SEE 2 A7 A HE L BN ContourPlot A7 BRIAZE T {H Frame—True, #12R &

BAER S RGEBONFEAR SN S EL BT RS A R 2 Y R AUl
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AL FE A KT, ContourPlot G4 HFE I S (B 2k 815 4 R A A2 A6 /) ih i L
PR T T AT RBZ H AN I ) S5 (LR 1] 33K k3 2ot 9] 7 45 (5 £k %5 (Contours) 5§ 42
1= PlotPoints il MaxRecursion [ #E 01 % & ik $] 25K, ContourPlot ¥ K HB 43k
TR L5 Plot 2B, 3% 6.6 FI| i ik mifit =25

6.6

w4 NN y=3 X
AspectRatio 1 P (e 32 5 0 B 174 L 461
BoundaryStyle None AE S 0 5 IR
ClippingStyle None 41 PlotRange B9 4] (14
ColorFunction Automatic | F{ELk 2 [A] A XIS (4
ColorFunctionScaling True ST A € ColorFunction (1) B 28 &
Contours Automatic | F{HZREL
ContourShading Automatic | F{HLAIIH
ContourStyle Automatic ES R
Exclusions Automatic | $5xE HEFR X 5K
ExclusionsStyle None o HEBR X3l 22 Bl R 2
Frame True TS I AE 28
FrameTicks Automatic | fELLAYZIE

11 : 3D ContourLabels—Automatic &7~ (HLR I EUE .

In[1l]:= ContourPlot[Sin[x*2]Cos[y*2],{x,-6,6},{y,-6,6},
ContourLabels—Automatic]

Out[l]=

In[2]:= ContourPlot[Sin[x]-Cos[y] v,{x,-3,3},{y,-3,3},
ContourShading—>{LightRed,LightPurple}]
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{41l : F§ ContourPlot iy 4§07 [5 , ] ContourPlot HA7 B3 R ¥4 g

In[3]:= ContourPlot[x*2+y*2--1,{x,-1.5,1.5},{y,-1.5,1.5}]
LS T T T

1.0f

0.5f

0.0f

Oout[3]=
-0.5F

-1.0f

05700 05 10 15
% : ] Nicomedes B4k x?y? = (y + D24 - y?),
In[4]:= ContourPlot[x"*2y*2-:(y+1)*2(4-y*2),{x,-10,10},

{YI_4I4}]
4

2 /\
0
out[4]= Y—

4
-10 -5 0 5 10
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In[5]:= Manipulate[ContourPlot[Sin[Cos[x*2+y*2]],
{x,-10,10},{y,-10,10},
ContourShading > {LightRed,LightPurple},
PlotPoints—k], {k,10,40,2}]

U

10

out [5]=

6.4.2 “tHIEFEL

] T B B S H L — OB X

ListContourPlot[ array | BB Y 2 i R R

LiStCOl'ltOlll‘PIOt[{ {(xs ) fi).{x, 'Yz f2),... }] é%%ﬂ*%%)ﬁﬁ%%%%@

ListContourPlot X &Ha i MEAdi{E . 15 17 1 19 3 = 2R 1] array B R SEELT)
R A AR BOT E ), N AE R H 8 A 2S5 18] . ListContourPlot K 22 B e T
#1 Graphics BRI [F] . WA B LA 1YL, 440 ContourStyle 4,

In[1l]:= data=Table[Sin[y*Cos[x]],{x,-10,10,0.2},
{YI_lollolO'z}] ;
ListContourPlot[data]
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100 fge
80 .
ool
Out[1l]=

40

2012

In[2]:= ListContourPlot[Table[Cos[i]j*3+Sin[j]i*3,
{i,0,3,0.01},{3,0,3,0.01}]1
300¢

250
200
150

Out[2]=
100

50

N/

0 .
0 50 100 150 200 250 300

In[3]:= ListContourPlot[{{10,7,1},{6,8,10},{7,9,9},{1,1,2},
{4,6,4},{7,5,9},{10,6,8}},InterpolationOrder—>0,

BoundaryStyle—>Red]
gt
6t
out[3]= P
ot
) 4 6 § 10
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In[4]:= Table [ContourPlot [Evaluate [Sum[Product [Norm[{x,y} -
RandomReal[{-3,3},{2}]1]1,{i,j}]1/Product[Norm[{x,y}-
RandomReal[{-3,3},{2}11,{i,3}1,{3,1,5}11,{%,-5,5},

{y,-5,5},ColorFunction— (Huel[#]&),
ClippingStyle—>Automatic,FrameTicks—>None], {3}]

Out [4]= {

6.4.3 =TREEER

—BIE
ContourPlot3D[ £, { X, Xmin » Xmax | 5 {Y s Yimin » Yonax * 5 { Z 5 Zmin s Zenax } » 195 0 |
PRI R f Qs y s 2D FE XA 19 55 (EL TR
ContourPlot3D[ f==g, {X, Xumin s Xmax } 5 {Y s Ymin » Ymax } 5 $ Z'» Zmin s Zmmax } ]
B f= g BYSF(ET
ContourPlot3D 22 il i) = 4k 55 {8 1A (55 /&5 1D 7T AL & A2 1385 X F f
113/ None B9 X3, Az, F# ContourPlot3D #R4E PlotPoints 15 & i 45
[ RRAAE A S — A =M f. RGBS — IS Y Rk, %R
MaxRecursion %153 » 4= BUEE{ELTH
ContourPlot3D [ Kk £ %3 5 Graphics3D #[h], B LG %G E R 5
H .
18z {EAEL — 1.1 100 S
In[1]:= ContourPlot3D[x*2-y*2--z,{x,-1,1},{y,-1,1},
{z,-1,1}]
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In[2]:= ContourPlot3D[{x"2+y*2-272--1,x*2+y*2+z"2-"1,
xA2+yA2_zA2::_1} ’ {xl_212} ’ {YI_2I2} ’ {21_212} ’
RegionFunction—>Function[{x,y,z},x< 0||y > 0],

BoxRatios—Automatic]

6.4.4 “TEREBEEE

% B S SR R VE R TR LR f Qs y) BB 275 6 I AR G 2L
fH . BUEBOK, B85, ColorFunction J& i) %5 2 [&] i) 26300, e T (E A
GrayLevel, Hue 1 RGBColor, Ji, Ho21% B ColorFunction—Hue, A 1E I T i,
— B
DensityPlot[ f, { X s Xmin s Xmax } + (¥ s Ymin s Yomax /|
TE x Fly DI N g RS f (s ) (9% BE IR
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Out [1]=

Oout[2]=

In[3]:=

Out [3]=

) % 6% 7 Mathematica # 1k [

{Contourplot[Sin[i]+Cos[]j],{i,-16,16},{j,-16,16}],
DensityPlot[Sin[i]+Cos[j],{i,-16,16},{j,-16,16}]1}

S
LA A

| 22222

LA
*HEeeN:

-15-10-5 0 S5 10 15

-15-10 -5 0 5 10 15

DensityPlot[Sin[i]+Cos[j],{i,-16,16},{j,-16,16},

ColorFunction—Hue]
: (5) "..........'
DT
OOt
Jeoeeee
-15 '.'n.;np’p..n.n.'

“15°10 50 510 15

=2

DensityPlot[Sin[i]+Cos[]j],{i,-16,16},{]j,-16,16},

ColorFunction—"CMYKColors",
MeshFunctions {#3&,#3&},

Mesh—{Range[-1,1,0.4] ,Range[-0.8,0.8,0.4]}]

15 RPN R O

°0:0/0/0.0

W3-y

N3 OO OOC:

110°0°0°0°0%
0.0;

-10 F ) ( v ! ”E
15 NN AN N
-15-10-5 0 5 10 15

DensityPlot[Arg[Sin[(x+I y)*71],{x,-2,2},{y,-2,2},

ColorFunction—Hue]
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In[5]:= Table[DensityPlot[f[ArcCoth][ (x+I y)~5]],
{x,-2,2},{y,-2,2},ColorFunction—>"DarkRainbow",
ExclusionsStyle—>Blue], {f,{Re,Im,Abs,Arg}}]

——

Out [5]=

In[6]:= Animate [DensityPlot[Sin[k i*2+Cos[k j]1],{i,-12,12},
{j,-12,12},PlotPoints—k,
ColorFunction—>"BlueGreenYellow"], {k,20,200,10}]

Out [6]=
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6.5 HETiER

6.5.1 —#HEETEEE

T Mathematica Hp 2t T — 4k Fi1 = 4k F I o0 2 4E K 26 %0 Graphics #l
Graphics3D. EIJE TG R A i BRI 5 AR5 (i FHEDE S0 &R AT DA & s 1 52 2%
METE . A0 & BB 2 1952 AT I RHE 2 X Ot R B AR — 314 51
=,

Graphics —BIE

Graphics[ primitives, £ I5 | P Tt — 4K e primitives
TP EEATTRINGR 6.7 PR
6.7

THEEIP A TR wo M
Arrow[ {{x1,y1},...}] ik
Circle[ {x,y}.r] B AE{x y ) 24208 r BT
Circle[ {x,y}.{ra,rb}, {tl,t2} ] NIREE £ BIREE 1o AR IR
Disk[ {x,y},r] BLOFE xs y ) 280 r IHSE R
Inset[ obj, ... ] A obj %%
Line[ {{xi+y1}s...}] MR HE AR AR P R e B
Locator[ {x,y}] R LA x. y) 8 LA A E
Point[ {x.y} ] SR (. y )
Polygon[ {{x1,y1}»...} ] EZuyiz
Raster[ array ] TR 6 [ R B
Rectangle { Xmin s Ymin | + { Xmax s Ymax | PI{ X min > Ymin | » 4 Xmax » Ymax ) F T O EETE
Text[ expr, {x.y} ] TE{x o y ) A ARAL A A 355 expr

HApE T E BezierCurve (Bézier fi£k) 1 BsplineCurve (B ¥ 550) i 7ESE 5
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%‘AFF. o
11 W Disk Fil Circle R .

In[1]:= Graphics[{Pink,Disk[{0,0},1],Black,Circle[{2.6,0},
{1.5,1}],Circle[{5.2,0},1,{0,Pi}]}]

o ‘Q

In[2]:= data=Line[{{1,0},{2,3},{3,0},{4,1},{5,0},{6,1}}1;

In[3]:= {Graphics[{Red,Point[{2,1}]}],
Graphics[{Thick,datal}],
Graphics[{Thick,Dashed,Pink,data}]}

out[3]= o '
7 3 4
{ ’ ‘,' A X4 }

In[4]:= Manipulate[Graphics[Line[{{0,0},p}],PlotRange—>2],
{{p,{1,1}},Locator}]

&

AN

Out[4]=

In[5]:= Graphics[{Raster[Table[{l1-x,x,1-vy},6{x,.1,1,.1},
{y,.1,1,.1}11}]
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Out [5]=

In[6]:= pts=Table[{Cos[2nx/6],Sin[2n%/6]},{n,0,5}];
Graphics[{Opacity[0.7] ,Red,Line[Tuples [pts,2]],Blue,
PointSize[0.05] ,Point[pts]}]

out[7]=

In[8]:= Graphics|[Table[{Hue[t/12],Circle[{Cos[2 Pi t/12],
Sin[2 Pi t/12]}]},{t,12}]]

out[8]=

191 - 465 B 30 s 2 0 £ [ 28

In[9]:= Graphics[{LightGray,Disk[],Inset[Plot[Tan[x],
{x,-3,3}11}1
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In[10]:= tc=ParametricPlot[{{Cos[t],Sin[t]},
{Cos[t]”~3,Sin[t]”*3}},{t,0,2 Pi},Ticks—>None,
AxesLabel—{"X","Y"} ,AxesStyle—>Arrowheads[{0,0.04}],
PlotRange—>{{-1.25,1.25},{-1.25,1.25}}];

In[11]:= td=Graphics[{Text["a",{0.45,0.05}],
Text["O",{-0.1,-0.1}1}1;

In[12]:= Show[tc, td]

<

OQut[1l2]:=

i) 1 — YRR AR f () = x* BUIEOR
In[13]:= f[x_]:=x"2;
p=Table[{{a-2,f'[a] ((a-2)-a)+f[a]},
{a+2rf' [a] ((a+2)_a)+f[a] }}I{al_lollol 1}] ;
Graphics[Line[p],PlotRange—>{{-1,1},{-1,1}}]
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out[15]= \\k\\\i\?&;‘-.-';g?%%il
T
\‘Q‘NO""'

KT
\“\.’,"’0“"[,,'
4

6.5.2 =Z#HEFETEER

M =4 B RA TR A fir % -

S]]
NS ]
‘\“:& "’Illlﬂ

0
i

% 6 % f£ Mathematica # 1k [&

i

Graphics3D[ BT 3, T ]

Graphics3D L) StandardForm JE X B /n—NEIE . 7E InputForm 1, & iR

b S NIDE R TIDEERE T
“HEFEIEHEATTR N 6.8 K.

%6.8
=2 FE B AR ST 2 (primitives) =3 X

Arrow[ {pt; .ptz } | MR pti B po BTk
Cuboid[ { Xmin s Ymin » Znin | » --. ] ST
Cylinder[ {{x1+X2 X3} » .0} 5.0 ] RN
Cone[ {Xi,y1:Z1 )+ {XeV2+22) 1] [53] 4 A
GraphicsComplex| pts, prims ] (IR LNPREN N
GraphicsGroup[ {g; .8+ ...} ] EIEXT 4240
Inset[ obj, ... ] 1 A object
Line[ {{x1.y1:21}+...}] Prek B
Point[ {x,y,z} ] p
Polygon[ {{X;+y1:21} ...} ] Z ¥
Sphere[ {X,y,z},...] BRA
Text[expr. {x.y,z} ] TELIE (X, y, 2} AbG A expr
Tube[ {pt; +ptzs...}+1] ik

B KBRS
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In[1]:= p=Table[Point[{Random[] ,Random[] ,Random[]}], {24}];

In[2]:

Out[2]= ‘

Tn(3]:= Graphics3D[Polygon[{{1,0,0},{0,1,0},{0,0,1}}]1]

Graphics3D[{Blue,PointSize[Large] ,p}]

out[3]=

In[4]:= Graphics3D[{Pink,Sphere[{0,0,2}],Blue,
Cuboid[{-1,-1,-1},{1,1,1}]},Boxed—>False]

Out[4]=

In[5]:= Graphics[{Blue,Disk[{-3,0}],

GraphicsGroup|[{Pink,Disk[] ,Rectangle[{3,-1},
{5,1}1}1}1
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Out [5]=

(WM Graphics [{Blue,Disk[],GraphicsGroup [{Pink,Disk([],
Rectangle[{3,-1},{5,1}1}]}1MYE 745K *)
In[6]:= Graphics3D[{EdgeForm[Directive [Thick,Dashed,Blue]],
Yellow,Cylinder([]}]

Out[6]=

In[7]:= Graphics3D[{Sphere[], Text[x*2+y*2+2z~2<=1,{0,0,0}]1},

Boxed—>False]

Out[7]=

AN REH T gmi— I 2R . B R ECERA FHOC R0
GraphicsGroup[ {g; . g ...} ] Eprve 2
GraphicsRow| {t1,12, ..} ] FEATHEPNEDEA t1s 1050
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GraphicsColumn[ {t1,t2, ...} ] FEHNHENEIE t1s 1y,
GraphicsGrid[ { {gl1,g12, ...}, ... }] AT R N B H EE g4
GraphicsComplex| pts. prims | TCRA pts B FFERINE (1,2, )
In[8]:= GraphicsRow|[{Graphics[{Pink, Disk[]}],

Graphics[Circle[]]}]

@

Out[8]=

In[9]:= Graphics[GraphicsGroup[{{Circle[{0,0}],
Blue,Disk[{1,0}]},
{{Pink,Disk[{0,-2}]},Circle[{1,-2}]}}]]

Out[9]=

In[10]:= GraphicsGrid[{{Graphics[{Pink,Rectanglel[]}],
Graphics[Circle[]]}, {Graphics[{Red, Disk[]}],
Graphics[{Blue,Rectangle[]}]}}]

o ‘ .
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IH J:myh/r\ .ﬁ/

Graphics[ GraphicsGroup[ { { { Pink, Rectangle[ |} ,Circle[ ]},
{{Red,Disk[ |}, {Blue,Rectangle[ 1} }}]]

4> GraphicsGrid # GraphicsGroup X 5,

In[11]:= p={{0,0,0},{2,0,1},{2,2,1},{0,2,0},{1,1,1}};

In[12]:= Graphics3D[GraphicsComplex[p,Table[Sphere[i],

{1,5}111]

Out[12]=

ARG Ik LT LA H R 4y 22 A 9] 1. Cuboctahedron (8 T 4 |
Icosidodecahedron(32 [ {4) %5, DL K i T VI f1 B9 2 i & . PolyhedronData 2 I
Z R E 4. H PolyhedronDatal "Archimedean" v DI& 35 X ) £ A
£ %% PolyhedronDatal " Z [fi{A 24 1" AT DL X (4 22 1A . i 4n .

In[l]:= PolyhedronData["Archimedean"]

Oout[1l]= {Cuboctahedron,GreatRhombicosidodecahedron,
GreatRhombicuboctahedron, Icosidodecahedron,
SmallRhombicosidodecahedron,
SmallRhombicuboctahedron,

SnubCube, SnubDodecahedron, TruncatedCube,
TruncatedDodecahedron, TruncatedIcosahedron,

TruncatedOctahedron, TruncatedTetrahedron}

In[2]:= {PolyhedronData["Icosidodecahedron"],
PolyhedronData ["TruncatedIcosahedron"]}
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o @

In[3]:= data={"GreatRhombicosidodecahedron",
"SnubDodecahedron",

"SnubCube", "TruncatedDodecahedron"};

In[4]:= Table[PolyhedronData[data[[k]]],{k,1,4}]

Out [4]=

6.5.3 XTEE

1. Mathematica 4% 5 2R M BUE , F P W n] LU s A & B, BE:
R ALE

< BEAREE

RO E LB A : Red(£1) , Green (4%) , Blue (i) » Black (22) , White ([H) ,
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Gray(JK), Cyan (#5%%) , Magenta (i £1.) , Yellow () . Brown (#) , Orange (1%
£, Pink CF3 £4) , Purple (484140

< EREE
Lighter[ color ] 8 5E B 1Y A8 YR A
Darker[ color 6 R B 1 G A

Red fill |57k Light F7R 2L, 3 352 —HE i (0, -

LightRed, LightGreen, LightBlue, LightGray, LightCyan, LightMagenta,
LightYellow, LightBrown, LightOrange, LightPink, LightPurple, Transparent
(5425 ] Transparent $258— AR .

{9 : Graphics[ {Darker[ Red |. Disk[ 1} JFIR£L (22 il I8 £ .

< BEXE®

RGBColor[ red, green, blue | P25 78 B ZL B ANE L B A I €, B s

RGBColor[r,g,b,a]

FEANEHEE a, T {RGBColor[ r.g.b],Opacity[a ]}

i LU ColorData & 2| R4 H E BT E A S RG2S
tp S 3% W ER PR S T

In[l]:= ColorData["Gradients"]

out[1]= {DarkRainbow,Rainbow,Pastel,Aquamarine,BrassTones,
BrownCyanTones,CherryTones,CoffeeTones,
FuchsiaTones,GrayTones,GrayYellowTones,
GreenPinkTones, PigeonTones, RedBlueTones, RustTones,
SiennaTones,ValentineTones,AlpineColors,
ArmyColors,AtlanticColors,AuroraColors,
AvocadoColors,BeachColors,CandyColors,CMYKColors,
DeepSeaColors,FallColors,FruitPunchColors,
IslandColors,LakeColors,MintColors,NeonColors,
PearlColors,PlumColors,RoseColors,SolarColors,
SouthwestColors,StarryNightColors, SunsetColors,
ThermometerColors,WatermelonColors,RedGreenSplit,
DarkTerrain,GreenBrownTerrain,LightTerrain,
SandyTerrain,BlueGreenYellow, LightTemperatureMap,

TemperatureMap,BrightBands, DarkBands}
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F314 Gradients % SCE2 4 W . R S s

In[3]:

In[4]:

In([5]:

In[6]:

Plot3D[x*2+y*2,{x,-2,2},{y,-2,2},
ColorFunction— (ColorData["TemperatureMap"] [#3]&)]

ContourPlot[x+Sin[x*2+y*2],{x,-5,5},{y,-5,5},
ContourShading—>ColorData[35,"ColorList"]]

DensityPlot[Sin[x]y*2,{x,-5,5},{y,-5,5},
ColorFunction—>"BlueGreenYellow"]

Plot[Sin[x],{x,0,10},
PlotStyle—>Directive[Orange,Thick,Dashed]]

6.6 FFEkiEF a4

Plot%uplotSD;E A 0 = 2k i ] iy A Jﬁiiﬂﬁi’% 5T K R BCA KA

SRR
T

HWARLL Plot “FAF, [ L5 = 48 22 [ s A O 19 iy & & 345 LA Plot3D

In[l]:= ?* Plot

. 242 -

v System’
ArrayPlot ListLinePlot MatrixPlot
ContourPlot ListLogLinearPlot ParametricPlot
DateListLogPlot ListLogLogPlot Plot
DateListLogPlot ListLogPlot PolarPlot
DensytyPlot ListPlot RegionPlot
DiscretePlot ListPolarPlot ReliefPlot
GraphPlot ListStreamDensityPlot StreamDensityPlot
LayeredGraphPlot ListStreamPlot StreamPlot

LineIntegralConvolutionPlot ListVectorDensityPlot TreePlot

ListContourPlot ListVectorPlot VectorDensityPlot
ListCurvePathPlot LogLinearPlot VectorPlot
ListDensiytPlot LogLogPlot
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ListLineIntegralConvolutionPlotLogPlot
In[2]:= ?* Plot3D

v System”
ContourPlot3D ListPlot3D ListVectorPlot3D
RegionPlot3D VectorPlot3D GraphPlot3Dt
ListPionPlot3D ParamtricPlot3D RevolutionPlot3D
ListContourPlot3D ListSurfacePlot3D Plot3D
SphericalPlot3D

2Rl W B B AR bR R RN B 2 ) eR B 7R T (. 1 ContourPlot #1
ContourPlot3D 7 ] 4k Fl = 4 f) % {H £k ; ListPlot A1 ListPolaPlot 43 5l 3 /8 78
A AL Z R AL B i ] ; DensityPlot I ListDensityPlot 75 il R 454 & 26
G B

ATTHN HER > —HER SRR K A

6.6.1 FEZHZRIUIL

B IR GETE b R IR RGP 2 s Bt » £ 4. O B ik 28 i > FR AL T )7
f i, BRI iy S ARV Y EL RSP T B L 7E 7. 0 R s in 1 R P
P BT AR P A5 T EDE JC R A LT ] B e 3 i A= sl M R ¢
TR

<& HEE

BarChart[ {y,.y2:...} ] B v s v BIE A BHTE
BarChart[ {data, ,data,, ... | HZ N EARLE data; 4 AATEE
BarChartSD[{yl s¥2 s o TR Hp AR a K Yisyasre®
BarChart3D[ {data, .data,, ...] M Z PR data; 2E i — D =4EHE B
fian .

In[l]:= {BarChart[{2,1,3}],BarChart3D}]}

3.0k
25E
2.0}
out[1]= 15k
1LOE
0.5
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In[2]:= BarChart[{2,1,3},{1.5,3.5,2.5},{4,2}}
Chartlegends—{"A","B","C"}]

4r
st
: oA
Out[2]= 2} oB
: m C
1f
< A
PieChart {y, .y, ... | A v1s oA RFE
PieChart[ {data, .data, , ... | HZ N EAELE data; 21 DHE
PieChart3D[ {y,.y:>... | HEE yis yo 220l — D Z4EDRE

filtmn .
In[l1]:= {PieChart3D[{1,2,3}],PieChart3D[{1,2,3},
SectorOrigin— {Automatic,1}]}

out[1]= { , t

In[2]:= PieChart[{2,1,3},{1,2,4}],
ChartLables—>{"—","_","="}1}

out[2]=

£
\_/
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T Fl DFBR AL Y B [l BT i DB

o Smm
BubbleChart[{ {Xl ' Y147 } ’ {Xz ' Y207, } [ }] Tj_:‘élé;l:/_ﬁ{xz s Vi }ﬁﬂﬂ'ﬁ;%?@ Zi
BubbleChart[ {data, ,data, , ... | 2R data; fil/E A

BubbleChartSD[{ {Xl Y1075y } ’ {Xz ' Y2475 } LI }:|
Eﬂé‘i:/]—i{xl sYisZi }ﬂ‘ingﬁ/ﬁ(@ u;
41 ; BubbleChart[ RandomReal[ 1.{20,3} ] ], % H} B .

Oout[1l]= 0.4}

00 02 04 06 08 10

In[2]:= BubbleChart3D[RandomReal[1l,{10,4}]]

e

AN
7
|

0.0

Out[2]=

In[3]:= BubbleChart3D[RandomReal[l,{5,5,4}]]
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1.0
out[3l= s
< FERE

RectangleChart[ { {x;,yi )+ {X2.y2 15 ...} | EHITEEER xi s SR v AR B
RectangleChart3D[ {{x,,y; 2 } {Xzs}’zvzz} ]

o = AEROE L b SR BN EE N X SEREN v REER 2
il .

In[1]:= RectangleChart[{{1,1},{1,2},{1,3}},
AspectRatio—>Automatic]
3.0

2.5

2.0
out[1]= 1.5
1.0

0.5

< BEE
SectorChart[ {{x;,y; },{X;s¥2}s...} ]

il — R L R IE fA xS, 3 HA R v
SectorChart3D[ {{X; ,y1+21 } s {X2 s ¥2+2Z2}»...} ]

RN =R BRI SLRIE M AN xR A AR v MR 2
. 246 -
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Bilhn .

In[l]:= SectorChart[{{1,1},{2,2},{3,3}}]

OUt[1]= \_/

[2]:= SectorChart3D[{{1,2,3},{2,3,1},{3,1,2}}]

OUt[Z]_ @

< EHFHE

Histogram[ {x, ,X,,...} | 2hlE x, E T E
Histogram3D[ { {x,.y:}»{X25¥2}»... ] Yl xi s yi Y2 =48 5
4 ;

In[1]:= Histogram[RandomReal[l,{20,3}]]

2.0
1.5
out[1]= 1.0
0.5
0.2 0.4 0.6 0.8 1.0

In[2]:= Histogram3D[RandomReal[1,{200,2}]]
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662 @“Iziﬁ”

RegionPlot J& M\ Mathematica 6.0 ASS | AW A4, & 0T 0 H 50 86 800
TRy DI T ASE LA B AR R E & . ] RegionPlot3D 22 = 76 pR 5 i [
(LN

_‘ﬁﬁﬂéit:

RegionPlot| pred. { X. Xuin s Xmax } + {Y s Yomin » Yoax / |

RegionPlot3D[ pred, { X, Xmin s Xnax | 5 (Y s Yimin > Yomax > 4 Z » Zamin » Zonax |

] 1 /2 KA Pred MEDE , Pred AR AN S5 2002 #4045 » RegionPlot 22
B X I A S AN EEER /. RegionPlot 1% [F] Graphics[ GraphicsComplex[ data | ],

BT - RegionPlot3D L) 0. 8 (AN B BE /s B — DX 1 10 A 1) A1 1
R4 . RegionPlot3D i REHR H 3= 200 5 1Y X 3 & AR HA sk iy
X1, RegionPlot3D i& [A] Graphics3D[ GraphicsComplex[ data ] ],

il

In[1]:= RegionPlot[x*2+y~2<=1,{x,-1,1},{y,-1,1},
ColorFunction—>"SunsetColors"]
1.OF

0.5¢f

0.0, i

Out[1l]=

0.5

-1 . . ;
910 -05 0.0 05 1.0
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i AL AT AR

In[2]:= RegionPlot[x*2+y~2<1l&& x+y<1,{x,-1,1},{y,-1,1},
BoundaryStyle>Dashed]

0.5},
out [2]= 0'0':;‘ ’
-0.5
= h el

~1.0 05 00 05 1.0
Bl B R BRI, (X2 + y2)2 = (x2 — y?),

In[3]:= RegionPlot[ (x*2+y*2)*2- (x*2-y*2)>0,{x,-1.2,1.2},
{y,-1.2,1.2}]

1.0

0.5

Out [3]= .

-0.5

-1.0
-1.0 -05 00 05 1.0

2 2
il & XA a = (x—%) +y*<<1,b= <x+%> +y2<1,
Y S P S TE e

In[4]:= a=(x-1/2)*2+y*2<1;b=(x+1/2)*2+y"*2<1;
{RegionPlot[Or[a,b] l{x1_212}l{YI_212}] ’
RegionPlot[And[a,b],{x,-2,2},{y,-2,2}]}
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-2 -2
-2 -1 0 1 2 2 -1 0 1

In[5]:= Table[RegionPlot[f[a,b],{x,-2,2},{y,-2,2},
PlotLabel—f], {f, {And,Or,Xor,Implies,Nand,Nor}}]

5 And 5 Or > Xor

1 1 1
40| 1@
-1 -1 -1
-2 -2 -

2-10 12 -2-10 12 -2-101 2

out[5]= .
g mplics 2 peeeand P S

\
e

1 1 |
-
-1 -1 -1

i

2 i

-2-10 1 2 -2-10 12 -2-101 2

In[6]:= RegionPlot3D[x"2+y*2+2z72<1&&x*2+y"2>z,
{xl_lll}l{YI_lll}I{zl_lll}]

Out [6]=
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In[7]:= RegionPlot3D[xy z>1,{x,-5,5},{y,-5,5},{z,-5,5},
Mesh—>None,AxesLabel—>{"x",6"y","2"}]

Y 3

3 miliﬂjul %

< mEE
VectorPlot[ { vy, vy} s { X, Xmin » Xmax | > {Y > Ymin » Yomax |
2 x Ay 8 KR E RV v vy b A
VectorPlot] { { vy, vy} s {WsaW, ) s oo} s {Xs Xonin > Xinax | 2 0¥ > Yonin » Yomax /|
a2 K
VectorPlot3D[ { vy . vy » V, )+ { X Xunin » Xmax ) > {Y > Ymin » Yomax | » ¢ Z» Zonin » Zonax |
Z2HTE x .y Flz @ LXK E{v, vy v, I

4n .
In[1l]:= VectorPlot[{x,y},{x,-1,1},{y,-1,1}]
LOFXXXNNXNNN AL AAAA
XXX\ AL
AN N0 N N UL U O B B A D P
U] DNNNINNINE I ARl
N St S Sttt
outlll= | TIZIIIIIIIIT
s s 7/ /7 7 VNN NN
05T wrrr 77711 Vv NN
/A AV VNN
VA AR EERRERRARRNY
R VISR EERERR R RN
-1.0 -0.5 0.0 0.5 1.0

In[2]:= VectorPlot[{-1-x*2-y*2,1+x*3-y*2},{x,-1,1},
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{YI -1 ’ 1}]
1.0} = ~
e — — — — I

—————— e S S SOROROR
0 ————m N N N N N NN NORKX
5 Eanahh SO NA NE NANA N NA N A SN
e R NN S S AN
—=—~N NN NN N AUNYNYNXYXY

0.0 ==~~~ ~x NN NN xX)X
out[2]= —=—~N NN NN NN NYNXYYYX
=S NONON N NN N NN
Eanahh SO NA NE N NN N A A SN
0.5 ==~~~ NN NN NN

e ———— S SRR
1.0} = >

-1.0 -0.5 00 05 1.0

In[3]:= Table[VectorPlot[{-1-x"2-y*2,1+x*3-y"2},
{x,-3,3},{y,-3,3},PlotLabel—s,
StreamPoints—>Coarse,StreamScale—{Full,All,0.05},
StreamStyle—>s],{s,{"Arrow" ,"ArrowArrow",

"CircleArrow"}}]

ArrowArrow CircleArrow

In[4]:= points=RandomReal[{-1,1},{200,3}];
VectorPlot3D[{x,y,z},{x,-1,1},{y,-1,1},{2z,-1,1},
VectorPoints—>points,VectorColorFunction>Hue,

Boxed—>False]
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<& REHTREE
StreamPlot [ [a] it 377 K £ 37 5 1] s ListStreamPlot #5040 ) 7] 5 377 0 1 14
StreamPlot[ { vy s Vy } » { X Xumin » Xmax / > {Y > Ymin » Yomax |

ZathlE x Fy DX R E (v, vy Y T
StreamPlot[ { { vy vy} o {Wy s Wy s oo s {X Xonin > Xona | 5 LY > Yomin » Yomax J

2 2 A 1 A

Al 25— 2% =y = 1ox® =y + 1 R .

In[l]:= StreamPlot[{-1-x*2-y*2,1+x*3-y*2},{x,-3,3},
{YI_3I3}]

W
i ~\ N
172\

3

N

_
N

=)
~

/
%

-3 -2 -1

///
=
7, TN

3

In[2]:= StreamPlot[Evaluat@{D[y”*2 Cos[x],y}],-D[y*2 Cos[x],
x]},{x,0,2Pi},{y,0,2 Pi},StreamScale—~>Large]
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{ \\\\\\\\\g
NN

\b\‘»::

I

M\\
lﬁ\\\i

~
NS

/
\\

‘,_
/

)
|

out [2]= / \ \.
) ‘\\\///ﬂx\
S

(=]

1 2 3 4 5 6

6.6.4 ERELE

YA 2 R R Y R

ArrayPlot[ array | FEHCL 1 70 2R (AR DO K EE L BB OR PR A i
MatrixPlot[ m] IR PR 1] TG 2R 178 A 0T R R 2 BT BB (BB 01 TR
ReliefPlot[ array | DL array JCE ROE A 1= B 1) 3 5]

Grid[ { {expry; .expry;, ...}, {expry .expra....}s...} ]
¥ expr; HEFFE —4EFAs h
fian .

In[l]:= ArrayPlOt[{{lloro}1{01210}1{01013}}]

Out[1l]=

In[2]:= {ArrayPIOt[{{ll2l3} 1{41516}1{31211}}] ’
ArrayPlot[{{1,2,3},{4,5,6},{3,2,1}},
ColorFunction—>"Rainbow"]}
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Oout[2]=

In[3]:= MatrixPlot[{{1,0,0},{0,2,0},{0,0,3}}]
1 2 3

N

Out[3]=

1 2 3

In[4]:= MatrixPlot[{{1,2,3},{4,5,6},{3,2,1}}]
1 2 3

Out [4]=

T 2 3

In[5]:= MatrixPlot[Table[Sin[x]Cos[y], {x,-50,50},
{y,-50,50}],ColorFunction—>"GreenBrownTerrain"]
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Out [5]=

Out[6]=

Out [7]=

In[8]:=

+ 256 -

11 20 40 60 80 101
SR T Tk Bl

201w w120

40 1 40
60

SOH "

101t S w101
1 20 40 60 80 101

Table[ArrayPlot[Table[Mod[g[i,b]j],4],{i,0,16},
{j,0,16}] ,ColorRules—>{0—>Yellow,1l>Orange,2—>Pink,
3—>Red}], {g,{Plus,Subtract,Times}}]

ReliefPlot[Table[Sin[i*3]+ Cos[j*4],{i,-5,5,0.2},
{j1_51510-2}]]

ReliefPlot[Table[Im[Csc[(i+ T j)*2]]1,{i,-3,3,.02},
{j,-3,3,.02}],PlotRange—>Automatic,
ColorFunction—Hue,FrameTicks—>True]



Oout[8]=

V(O () #6% £ Mathematica ¥ 1k [

300
250
200
150
100

50

0
0 50 100 150 200 250 300

15 LB T I A5
ReliefPlot [ Import [ " ExampleData/hailey. dem. gz "," Data "],
ColorFunction—"GreenBrownTerrain" |

6.6.5 WHEE

_‘ﬁﬁﬂéftz

TreePlOt[{Vn_’le s Vo™ Vja s .. }] iﬁkﬂﬂﬁi,ﬁ Vik iﬂlﬁ)ﬁ Vik E"JW%@
TreePlot[ { {vy—vj; ,1bl, }, ...} ] EIE s 8 3147 A Fr s 16l
TreePlot[ g, pos | i pos (LR B AR T 55

WREIE g NRE— -, TreePlot HEF T 5 19 75 =X, W DAY B9 843500 i) —
AT N RS . pos HI{EA Top.Bottom,Left,Right 1 Center, TreePlot 41 H
H Graphics 1R ZHEEI .,

In[l]:=
Out[1]

In[2]:=

Out[2]=

t=Flatten[Table[{i>2 i+j-1},{],2},{i,7}]]
{1>2,2—>4,3—>6,4—>8,5>10,6>12,7>14,1—>3,2—~>5,3~>7,
4—>9,5—>11,6—>13,7>15}

Table[TreePlot[t,p], {p,{Top,Left,Bottom,Right,
Center}}]

ACUB
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In(3)i- a="HFHE" b="ERHPE" c="HERF" a="HAKE";
e="& BB ;
TreePlot[{a—>b,a—>c,a>d,a>e,b—>1,b>2,c>4,c>5,

c>6,d>7,d>8,e>9,e>10},VertexLabeling—>True]

out 131= [ strses W mses| | eme

7 8 9

6.6.6 “Eit"HIAE

— K

Gl‘aphPIOt[{Vu—’le s Vi ™ Vjz s ... bl ARG O, v g B Vjk &
GraphPlot[ { {viy—v;;,Ibl, |, ...} ] TEEDE i G Hn% 1ble 1yl
GraphPlot m | PR ISR m SRR DY
GraphPlot3D[ {vil—>¢l,vi2—>¢2, ...} ] M =4

GraphPlot J< ] G th LA A B AT ey (8 7 00 0 T vy FIFRZE 1bl, 7]
PISBAEA #5520, FEBRIABIISSL T . DirectedEdges— False (131 HE i Ay 53 £k 4% »
DirectedEdges—True £ L2, 40 Out[ 1]Frw .

i#% - HLW%EL . GraphPlot[ {1>2,1—>3,3—>1,3—>2,4—>1,4—>2} 15 In[1]#
X 5

In[1]:= GraphPlot[{1—>2,1>3,3>1,3>2,4>1,4>2},

DirectedEdges—>True]

Out[1l]=
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In[2]:= GraphPlot[{12,13,31,{32,"3>2"},41,42},
VertexLabeling>True,DirectedEdges—>True]

1 AR REAE AR

In[3]:= GraphPlot[{{1,1,1,0},{0,1,1,1},{0,0,1,1}},
VertexLabeling>True]

Out [3]=

In[4]:= GraphPlot3D[{1—>2,2—>3,3>4,4>1,4>5,5>1,2—>5,3>5},
Boxed—>False,
EdgeRenderingFunction—> ({Cylinder[#1,0.05]}¢&),
VertexRenderingFunction— ({Sphere[#,0.1]}&)]

Out[4]=
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6.6.7 THEicHIE

— e
RevolutionPlot3D[ f, , {t,ty, s twa } | 2% z BlHEGEIIZE 2 = () A 3E RS T
RevolutionPlot3D[ £, , {t, tmin s tuax | > {0+ Omin s O | |

1E 0 [RYE B N S8 2 e h 26
RevolutionPlot3D[ { £y, £, } » {ts tuin s tuy ) | e 2 5 4 A i e 2 1
ian .
In[l]:= RevolutionPlot3D[{3+Cos[t],Sin[t]},{t,0,2Pi},

Boxed—>False]

FH ParametricPlot3D [@ji% & 2>
ParametricPlot3D[ { (3 + Sin[ s ]) Cos[t], (34 Sin[s]) Sin[t], Cos[s ]},
{s,0,2 Pi},{t,0,2 Pi} ,Boxed—False |

In[2]:= RevolutionPlot3D[{{t-1,t-1},{t,1}},{t,0,2},

Boxed—>False,Axes—~>False]
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In[3]:= RevolutionPlot3D[{Sin[t]+Sin[6t]/12,
Cos[t]+Cos[6t]/12},{t,0,Pi},Boxed>False]

&
&
=p]

L FEH T BB AR (ENEVEL ARSI AT REH XA E . L
AR EA R B,
(D y=1+x+x*, x&[—-100,100],
(2) y=(x-D(x-2)%, x€[-70.70],
(3) y=x+sinx, x&[ —10,10],
(4) y=x%sinx?, x&[ —60,60],
2. AN yCoOF y COHER.

2 —
D y(x)Z%, x€[~100,1007,

(2) y(x)= 151“)’52, x€[ -90,907],

3. B TAI S ST R
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7.
8.
9.
10.

+ 2 _ 2
:(t41) 9y:(t 41) ’ t6[_6’6]o
(2) x=acos2t,y=acos3t, tc[ —x.x],

(3) x=tln z,yZmTZ, t€[0,67],

BT @B E A, A E B 77 e o T
(1) z=e ¥, —3<x<C3, —3<Cy<3,
(2) z=sin(x +cosy), —6x<6, —6<y<6,

(1 x

2 |2
@) 2= L 10<x<10. - 10 y<10,

X y

BT ARE AN ERER.

(D flxay)=—55, —2<r<2, —2<y<2, MARRK 2<x? + *<3,
c
1 o
2) f(x,y)= ma —3<x<<3, —3<y<3, REFH 0

Mod(x* + y*,2)<1,

AW T S B F AR PR R o S

(1) x=sint,y=cost,z=1/3, t€[0,15],

(2) x=usint,y=ucost,z=1/3, t€[0,15], uc[ -1,1],

Q) BEHFER 1M EFRE.

D BH+FER2WEFIRE,

fE W B % sin(xcosy) Wy B E EMmEE L H, xe[ —10,10], ye[ —5,5],
B4 list={1.2,3.3,2.2,5.5,7.7,9.9} , 1 1 list 9= B fnf 1,
BHEEAL ENAREL, FETHH L HEP,

B HTFE.

(1) WAL% p* = a*cos20 H (x* + y»)?=a*(x* — y*),

A

NI

(2) WHEX% p=a(l—cosd),
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11. B T2 =4 E .
(D WExE.
(2) FE4#WE.
(3) vt X
(4) vt 3l
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WY
0

FT7TE BHEXHBHMENXER

7E Mathematica H A B H A SRR 2 38 20, — M BEAAZ O AR T A %t
SALFEEE T A BRSO ER T LA S Rk 20k R . XA G — RS
BT Mathematica 48 — B 4F 5 g B2 FLYE . i A A9 45 45 0 2 R A2 46 20 D)
(Transformation rules) %f ik R . ik 2R AE 3 FE 5 2 B 32 ik SN —Fh 55
LR 7 —FFRR T R

— A BRE IR — A A RO — AN AR 4 ], FE AR5 T 3 IR B8 T AN 5 8 ok 4
S A I D50 40 < 5K AR EL Sum 12 B 44 Plot S48 il 7 A — A AR e KL
Mathematica PNFREES. T V7 278 e BN, £ 55 505 AR G2 55 Ak T AR 2K iR 43 iz
SRE RIS AR . FiTJLEE A H AR 2 2 2 a0 o] A R R0 4 FH 28 4 1) 45 i A2 o R
W5 A5 () H AR 2 2 AN ST A P O R SRS FoR I , B B 58 R R AR X
Bt

ARGV R I B . Mathematica FREIN ZE KA R Ge ) BRI, FH P o] LAE
SCH OIS IIN . FR G BE R P S 7S e R R A R A A R
KA

MG R AR AT — A BN In[1]: = x =123 B 3 IR — RS FE T 1
PR FRATELA A 5 x W T —AMA. 7 Mathematica "1, 7] LA NI T —/MH,
TR 1T SRR o 8 ST — ARSI . 7RSS T A A AR (8
B o, kA P SRR BN K x BRAR 123, FESRAE . RGE ks e X
PIRLNIAE G SR 5 TR RGN BRI RENIAE . R Ge RN BE I 20 P 5, B P e X
FRIU psf S AT LA

Mathematica 7EZRIR AT RAE H B Se T8 FH A P o SOy 28 e eI, 790 R 52
F14) A5 F5 I U], L5 o 25 45 0 I 4 FH 26 28 2, — L A8 A 1) DG et g 00 ) Bsf A 52
1k X BT AR E 0 2R A R FRE AR (A Y e A A5
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7.1 AE X

7.1.1 EXERE

#£ Mathematica "1, A] LA A 2 SCeREUR 2 SCHLN

i “fx_J: =2x— 17 SCTHCFRE f(x) =2x — 1, Horp, “x 7RO
(pattern) , XjE—REE IR, B RRRECE L AR, 0] LU LS ROE R
BoE LB RS B FORICEATIE X S8 Rk, “x 7 a S8
[ it R

WERAE 2 SO0 x ] = expr” & SCRREL, A4 34> 7 SCHR 0 4SO 2L A4 X 52
x AEES Bl flx]=2x -1, AXFS x AHEXH 2x -1,

TEmrAAT R Lx_] = "I RR s AL fTx_Ji5E S, FH“ Clear f 1”15 BR BT A LA

[ R A WA RREE Lo
A IR SRR B TR SR RIS AN
*7.1

PRECE X ¥
flx]= £k E AR EM G fLx TR x FRE— R4
fix_ 1. = FgkA 5 SRR fLx_ ], x FoR7AE R
fx_J=. THER fLe_ 17E X
Clear[ f] TR f T E X

T AL BREUE PSRy x _F x B HAICR . 35 EHLIEE x = x + 1 i3
FTEER P x BEAIRE . RSB PITZ BN x = x + 1. — FME RGN
256 YA Ik

In[1]:= £[x_]:=2x-1 (¢ 8 £x_]=2x-1%)
In[2]:= £[10]
out[2]= 19
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In[3]:= g[x]=2x-1

Oout[3]= —-1+2x

In(4]:= g[1l0]+g[x] (RZGEHINR g(x]1,9[10] o XL *)
out[4]= -1+2x+g[1l0]

In[5]:= s={{1,2},{3,4}};£f[s] (AR R AR )
out(5]= {{1,3},{5,7}}

In[6]:= Clear[f,q] (X T5BR £ F g P E L)

— M B AT LARERA [RDE i ik 2, sl b iy i =] LU 240 F 2
. Mathematica (YRR A [ 5E 450 1 — 2 38 2, T8 R oR £5 i A 48 45
UL TAR R s 5. BV L ) 3 AESSH A B AR B .

B “(1+a) 2, (1+b3)" 27 5“1 +x ) 27ILH;“l +a+ a2’ 5
“(+ 2" FUE B FEAAIFEACEL ., £ 7.2 58 T LA E R d ot v] B
fifp g P S

x17.2

E X wo W
flx_] FE LA x AR ERE R
flx_.y_] A x.y BEREFRIAA
fx_.x_] fir s R R AT ik =
Xn_ x LR RN n
x_'n_ IR AT TR
{a_, b_} EAHMAFRIKAAE

In[7]:= h[(x_+y )*n_+c_]:=n(x+y)+Sin[c];
h[ (u+v)*5+2]

out[8]= 5(u+v)+S3Sin[2]
In[9]:= g[x_,y_]l:=x+y

In[10]:

glx_,x ]:=2x+Cos[x]

In[11]:

glu,vl+glw,w]
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out[ll]= u+v+2w+Cos[w]

7£ Mathematica HH, Fo 34 X 1 SC A AN ] pR AR [R] %) pREC 4% > 40 In[(3]F0
In[4 |91 [R]—~ PREL AL “ g7 F 7 1) 52 A PREIC . 2R G AR i A5 = B0 9781 X 5 ) i o
T FHWIRA R B, 3K 2 T ) X R R P BT R 22— X T R A 4% AR T A [)
1 BRI AL R BB — 8 S F 8 SR IY AU 5 5 R e SCI R, i .
In[12]:= g[x_]:=x"5+Sin[x]
glx_]:=x"2 AEM g [ 17BIE SL*)
In[14]:= g[0]=0;

In[13]:

In[15]:= 2?g (x WR" g7 TR *)
Out[15]=
g

glx , x 1:=2 x+Cos[x]

glx , v li=x+y

glx_]:=x"2

gl0]=0
In[16]:= glx_, x ]:=. (B g [x_, x 17IE L)
In[17]:= ?g

g

glx , y li=x+y

glx ]:=x"2

g[0]=0
In[18]:= Clear[g] CIEBR T g" BT & L)
In[19]:= ?g (x D" g” B AEfrE L)

A 58 SR RN AR Y SEAE S BRI S B T 3 e B (. T 2R
E U BEA X anything 5 BRE LI L AR8-2 36 I 9 S 46 2 8800T D9 AT A 8l 2
B, Inl 1R A x 7 al D SR 1) 0 slCRE R o 7 SR R0t vl e AR
i}‘é%é‘d‘ﬁﬁi%ﬁﬂﬁ%ﬁﬂﬁm%lﬂ 7.37,

PRICE SO RS X 7R D R TEULEE T Bl R O B 5
I

In[l]:= funa[f ,n_]:=Sum[f[k],{k,1,n}]+D[£f[x],6x];

R X

Hﬂﬂﬂ
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funa[Sin, 5]
out[2]= Cos[x]+Sin[l]+Sin[2]+Sin[3]1+Sin[4]+Sin[5]

In[3]:

glx_]:=x72-1;funalg, 3]
Oout[3]= 11+2x

In[4]:= funb[f , x ]:=D[f[x],x]+Integrate[f[x], x]
In[5]:= h[z_]=z+1;funb[h,z]
Z2
out[5]= 1l4+z+—
2
In[6]:= funb[Log, x]

out[6]= i—x+x Log[x]

XA S SCASHRAN Y — A B A TR 8 RA R R R I TE R G AR
FRBUEARE S . il

In[7]:

Log[x_,y_]:=Log[x]+Logl[y]

TN ZR 58 PN BB bR G A2 5 A o D) S BRI P e 5 ) DR AP e o+ TR
FY RN J5 R R AR @ . A R BIEE S 7.5 5,

WRAEE SRR B T 2L 2 A BE 78 LA AR LA o 2RI HES ] A 2>
Z A5 HHbE B S0 R a2k . QSR AE @ SCeRE if 22 ] )= i A2
1,15 %5 8 Z ) Module 5%, Block 4514 .

Bl H R R list R AR

mean[list_]:=Apply[Plus,list] /Length[list]
(x5 ] Plus @@1ist/Length [ list]*)
In[2]:= mean[{1,2,3,4,5}]
out[2]= 3
1] - List S0 PRI, W3R 51 A S AR P 1A
In[3]:= mean[{{1,2},{3,4}}]
out[3]= {2,3}
M) < T35 O O FBE I AR 391H

In[4]:= aver[m ]:=(n=Length[m];Sum[m[[i,]j]],{i,1,n},

In[1l]:
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{j,1,n}]/n"*2)aver([{{1,2},{3,10}}]
out[4]= 4
191 335 v B R BCRN e /N ~F- D7 i
In[1]:= f[x ]:=(y=Max[x];z=Min[x];y"2+2z"2)

In[2]:= a={11213r719};b={{112}1{315}};{f[a] If[b]}
out[2]= {82,26}

Bl SRR (A QO | A | - (=550,
HAHI = MkaXZ‘diH

n
IAl. = MiaXZ\afk\
k=1

ST < i BRI o0 YUY AE L THIE A AR AT HI B LA X {ED HY T 2R AL 4K
R R YA
SEBL: I Apply[ Plus, AbsL MUk 111,k =1, ..., Lengthl M T+ THAE R TR A
FHBREL Max $ AP iR RBOE FURC SRR L AL = AT <318 A B 1%k
In[1]:= f[M _]:=Max[Table[Apply[Plus,Abs[M[[k]]]],
{k,1,Length[M]}]]

In[2]:= A=Table[Random[ ],{10},{10}1; (*FANLIEMEIE 2,0 *)

In[3]:= £[A] Gt Al <
out[3]= 3.53473
In[4]:= f[Transpose[A]] (<3158 A /Y 1 Y80

out[4]= 3.30627
%l . /E Weierstrass BREUEIE . HBORFEIR ros WEEIE .

fGo = D r8Phsin(rix), 1<s<<2, r>1
k=1

In[(5]:=WW[r_,s_,n ]:= {t= Sum[r*((s-2) k) Sin[r"k x],
{k,l,n}];Plot[t,{x,—l,l}]}

In[6]:= {WW[1.2,1.5,20], WW[1.2,1.5,100]
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Out [6]=

4 4k
) ZM
-10 05 05 10-10  -05 05 1.0
"4 W-

7.1.2 BIMR{EFERIKE

fF Mathematica W1,“f[x ] =2x"HFI“f [x_]: = 2x"FRNPIFPAE] Y E L ek
o720 B8 5 KOAE T IRAE A 2 A 2k U I oR (. ™ - =7 SO
IR S WRAE 5 A7 0 ) 23R TR 5 SO OR A » B 2098 I A SRAE A =77 X
TR A5 A 7 i 2k AR SO S7 BIBIOSR A, an SR A X S R 2 A {8 DU
RN JCEE B e S . il -

In[l]:= x=1;

In[2]:= f[x_]=2x

LB E [x J=2%1=2", WA < WI(EWIH H 2x%)
out[2]= 2 (x £ [x 1O EEEE 2 B E R
In[3]:= g[x_]:=2x (* RGARMT 2x*)

In[4]:= {£[3],9[31}
out[4]= {2,6}

WL T Ry SO R hLy_ 17, “f03 )7 *h[ 3] it 52k

In[5]:= hly ]=2y
out[5]= 2y

In(6]:= {h[3],h[6]}

out[6]l= {6,12} (< “n [y ] 7 FE AR 5 AR A Y PR

FEME R . =7 XN RGEAMGE B, Wt A AN B . B In[ 3 )5
WA bR Out[ 3], EME A =" SCHLI BT, 37 BP 2 F 200 4 42 X 3% 35 5K

Can In[ 2730 o N 1 B7 I = 7 SRR B s 5 2 A KUfE — AR
= 7RE SR L S5 HT Clear R 503 BR AL A i 7 o LS mig R D 58 S A9 5%
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Ao Biln.

In[7]:= Clear[x];f[x_]=2x
Out[7]= 2 x

In[(8]:= £[3]
out[8]= 6

TEE SCRE T, 2 O =7 SO A B A EE ™ = 7 R
fian - & Plot /F &A1 HA a2 R EDE .

fun[ x_|: =D[Sin[ x|"3,x] + Integrate[ 5x*4,x ]

Plot| fun[ x|, {x, - 1,1} ]
W3 FH Plot 25K

In[9]:= fun[x ]=D[Sin[x]”*3,x]+Integrate[5x"4,x]
out[9]= 3 Cos[x] Sin?[x]+x°

In[10]:= Plot[fun[x],{x,-1,1}] Cx &%)

Mathematica o % A% B 474051 B “In[n]: = "F1“Out[n] = "fbrid. BLTE
A DABRARXSEAR S 10 T In A Out J& B R A7 AR %4l . “Out[n]”
e B AE Y “ In[ n )4 23R WA, gt A5 — 3 AT 138 4 DU SR A 1 T8 X
PRAF . WU FH 3 — 555 17 . Mathematica ¥4 5 2 85 A7 I8 — 17 19 45 %
il “In[8]: = In[4] + In[5 "2 HIEMHIA .

FEXT BN AR R A A 0] B = 78l = 7, L S AR Sy B
BUAEIR R

In[l]:= a=1;b=1;

In[2]:= r:=a+2 B r B— P IER(E *)
In[3]:= r (x5 r*)
out[3]= 3

In(4]:= r:=%+3

In[5]:= s=b+2 SRR IS s WRIE )
out[5]= 3

In[6]:= ¥

out[6]= 6
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In[7]:= s=%+3
out[7]= 9
In[8]:= In[4]+In[5]

out[8]= 3+Null

PR =" N AR EOE G s — B BV A% R A e R X

BRI 0 T2 2205 R 4 BR RS B3 1 -

— ”%u“ —

7Ot tIx ] = flx] =Rk

A € SR XA DR “fn )7 — A - Mathematica A 1 f0n]”HIfELLL K
TEVHE BT B B A BT s RUEL . X AR E SO AU HGE B A 30 fildn .

In[l]:=

In[2]:= f£[2]=£[1]=1;

In[3]:= ? £

Hh
—
Il
—

flx-1]1+f[x-2]

In[4]:= £[6]

Out[4]= 8

In[5]:= ? £
Global " f

1

] 1
] 2
4]1= 3
] 5
] 8
flx-11+f[x-2]

< RTFEREE R EE] Save
Save[ "filename" , symbol |

o 272

£x_]:=f£[x]=£[x-1]+£[x-2]
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L 5775 symbol A5 E LHS N S filename Hr
Save[ "filename" , { object, ,object, , ...} |
I object; ,objecty » ++ i LU ME]—4~ XA filename H
XA B O &E B R EOE S AU BRSO 75
T PR R EUE Ly TE
Save[ "filename" , pRELZ 751
Mathematica 3% 5 %f SC{F 44 filename 5 2% 42 1 AF fo] 225K, 3 4 BN G 48
“om”, AT DUIAREUS 2 .
Bilan . (1 ¥R BoE CELx_]: = Sin[ x " fRAF2ISCHF filea Hrs (2) K pRi%k g F
PR (7E GBI RN ST filea

In[1]:= f£[x_]:=8Sin[x]

In[2]:= Save["filea.m", f]
In[3]:= g[x_,y_]:=x+y
In[4]:= h[x ]:=Integrate[l/(1+x"2),x]

In[5]:= Save["filea.m",g,h]

FilePrint["filea.m"] B filea WA )
flx ]1:=Sin[x]

In[6]:

glx ,y ]:i=x+y
h[x ]:=Integrate[l/ (1+x"2),x]

Save WSO filea 778 41BN H % F . 7] A Directory[ |25 filea. m T 7E 1
(AT
In[7]:= Directory] ]

out[7]= D:\My Documents
TG A Mathematica, P A SCHFE » BPAT A filea IITA E XL T .
In[l]:= <filea

In[2]:= g[2,3]
out[2]= 5

USRS filea JTEARE H ST TR AT A BRAR SR
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7.2 BB

7.2.1 RABHENX

FEAS 1 B IRAME T T AR R e 4 AR A A A .
In[l]:= f=x"2+2x+1;

In[2]:= £/.x—>2
out[2]= 9

B x fy 2 54 f v x BY1E . 7F Mathematica Ha] DL AR AT i 2 ik 2 Mo 19
o A e, AR ot 2 e S AR R I 1) — A~ T3k, R iy K T
ARG FIIN ) 0L TS B o SO 4 %)V FH AT 0T e 5 RIRE i 1% 2% s [m] R AR 48« 8
TR ECE BRSNS BB TEA -

lhs — rhs

JH rhs (YRI5 4 Ths, rhs A] AR i B S A R R, AT ik A Eiip
AT BRI R, 7E Mathematica 4 DA FRIRUAS o A — = B 7R —,

FATRIIE 7 Mathematica H BT A JCER AR IR, PRI AT ek A L3
OO e, 4N L 7E Il 3 ] X6 pR %R 44 OB 0 46t

In[3]:= fun[l-x]+fun[x]/.fun—>try
out[3]= tryl[l-x]+try[x]
In[4]:= try=test;$ (* X pRE G T E X r)

out[4]= test[l-x]+test[x]

In[5]:= 1+£[x]+£[yl+£[z-1]/.£[t_]>t"2

out[5]= 1+x’+y*+ (-1+z)?

In[6]:

1+x*(1/2)+x7*2/.x*n_—>g[m]
out[6]= 1+2 g[m]

In[7]:= t=Sin[2x]+Sin[2y z]+Sin[z];
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t /.Sin[2x_]—2 Sin[x] Cos [x]
out[8]= 2 Cos[x] Sin[x]+Sin[z]+2 Cosl[y z] Sinly z]
R A IR AF B A o R B 5
In[9]:= s=Sin[x ]2 Sin[x/2] Cos[x/2]

out[9]= Sin[x_]—>2 sin[€§] COS[%?]

In[10]:= %%/.s

Zz

1+2 Cos[2

out[10]= 4 COS[%;] Cos[x] Sin[ ] sin[2]

z
2

o [

+4 Cos[yf] Cosly z] Sin[y7z]

7.2.2 BEIEBANGEIR TR

ol—

FHS 7 H > N A AR SR U] 1 X IE AR ORI =75 = "I IX
FE S 530 37 37 B AR 4 A 43R AR

lhs — rhs TERE SCHL A rhs BR
lhs : > rhs TERE SCHUN B rhs ASSRAEL , 98 FH A B A >R 1B
T B — > BT 0 (A Bk U 7 N, B — R

PREIOR AR IF el 2 Hh PR T i & I A T AR SR =7 SO

7.2.

In[l]:= f£[x_]—>Expand[ (1+x)*2]
out[l]= flx ]—>1+2 x+x’

In[2]:= g[x_]:>Expand[ (1+x)*2]
out[2]= g[x ]—>Expand[ (1+x)?]

In[3]:= f[a+Db] /.f[x_]ﬂExpand[ (1+x)*2]
out[3]= 1+2(a+b)+ (a+b)?

In[4]:= gla+b]l/.g[x_]:>Expand[ (1+x)*2]
out[4]= 1+2 a+a’+2 b+2 a b+b?

3 AN

Mathematica Z GG HLIN AT 73 il #528 « 8 i T e AU AR B SR A ag sl .
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By FH R R A5 28 e 1) AL DT R ML R R P ek R = 7 el = SO R
X SEHRHAE R G RNt SRAE AR GE A S50 A -5 25 PR AR DT BE g Bl .

AF B SRR 7 el > S B AT/ 7// 7 B Replace” A
RER AL o

BRATPAH— A —Hl AN BHE — DS AN 2B
ORI TR 2, - I CA A 35

B A X2+ 2x + 1 /. x—>27 s A 2 U R T — U T 3k
2/ /R B AR DU ik R SR TR B IE A3 3 A s R
P LA 1.

{17t .

In[1]:= £[5]/.£[x_]>x £[x-1]

out[1]= 5 £[4]

In[2]:= f[5]//.{f[1]91,f[x_]9x f[x-1]}
out[2]= 120 (AT 5 k*)

In[3]:= loglabcl/.log[x_y 1>log[x]+logly]
loglal+log[b c]

Out [3]

Inf4]:

loglabcl//.loglx_y_ ] >log[x]+logly]
out[4]= loglal+log[bl+loglc]

In[5]:= x+y /.{{x~>1,y—~>1},{x>2,y>2}}
out[5]= {2,4}

XFx + y RO x—>1, y—> 1" x—>2, y—>2) 7 s B AR AR IE A
.
7.3 HNH T A FRE FTHLI A AR S

®7.3
T AL o %5 A |
Replacel expr, rules] X # A~ FRIA K expr ZATH ] — LN rules
Replacel expr . rules, levelspec ] X} expr 55 levelspec ZiE FH— AU ZE rules
expr/. Rules 5 ReplaceAlllexpr, | JEAJRELEFH— AN HUI0 sl 0 ) 5 Fe e — 33k
rules ] R expr AT
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gk
VA R0 e 4 Tt G|
expr//. Rules B, ReplaceRepeated | X} expr B T A w4 5 & V8 rules, B 25 B A
Lexpr,rules] ARk

LABTA AT RE A J5 2R — A B R 31

ReplaceLi ,lhs—rh
eplacelListLexpr, hs»rh] Hilte ikl expr. I8 DG REHGTE 28

Dispatch[ {Ihsl1—rhsl, lhs2—

PEACHESFRI0] , e J ] FH HE 0] Bk (1)
rhs2,...} ]

In(6]:= 2 £[x]+Sin[f[x]]/.£f[x]~>a
out[6]= 2 a+Sinla]

In[7]:= Replace[f[x+£f[x]*2]*2,f[x]>a]
out[7]= flx+f[x]?]?

In[8]:= £[x+£[x]*2]1%2 //.f[x]~>a

out[8]= fla’+x?]

A3 R A R 55— o] T VO 1 B D) P R SR A B AN AR TR . 5 2 — 2P
B oa Bl b BB b Bl d,

In[9]:= {a,b,c}/.a—>b /. b—>d

out[9]= {d,d,c}

THIHRXT R as b, e UK o B b oK b Bl d.

In[10]:= {a,b,c}/.{a—>b,b—>d}
out[10]= {b,d,c}

In[11]:

ReplaceAll [x+x"*2, {x—>a ,x"2>x}]
(*BY x+x"2/ . {x—>a,x"2—>x}*)
Out[ll]= a+x
In[12]:= ReplaceRepeated[x+x*2, {x—>a,x"2—>x}]
(*BY x+x"2// . {x—>a,x"2—>x}*)
out[l2]= 2 a

In[13]:= Replacelist[a+b+c, x +y —>gl[x, yl]
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out[13]= {gla,b+c],glb,atc],glc,a+b],glatb,c],glatc,b],
glb+c,al}

7.3 @BLHHnSRE

7.3.1 FREBEALEGR

T SRR B A 5 KDL R A7 B 2 D0 e g A CRID AR ) B s = g 2
RIRR & 2% fF. F “x _pattern” JE 5 B, 76 A58 o J5 22 U B A8 o 2R L. 5] A
“u [n_Integer |7, 2K u WS4 n ZRERG“x_List”, 3K x &3, ABHHnm
ZRAF A2 RE A HE 0 A 1) 38 BB %) PR . 7 R P R S A o R T st B DG i
SR, A& WA SRAEMIE X

i - 76 In[ 2779 HXF 4 A B A AT 3648 1 ula+ b u[ 1. 1A%,

In[l]:= u[x_Integer]:=(x-1) (x+1)

In(2]:= {u[a+b],u[3],u[l.1]}
out[2]= {ula+b],8,ull.1]1}

In[3]:= f[x_List]:=MatrixForm[N[Inverse[x]]]

In[4]:= m={{1l_1lo}I{_11012}I{01113}};
f[m]

Out[5]//MatrixForm=
0.333333 -0.666667 0.333333
-0.5 -0.5 0.5
0.166667 0.166667 0.166667

In(6]:= £[2]
out[6]= f[2] O AN AR S 2R SR AN )] FH pR &)

T AGN T IURE AR
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*7.4

(SR i) |
X_ (ERUESryY
x_Integer (ERLIELS
x_Real (AR EPUR (IS 53
x_Complex (EREP=EE
x_List REES
x_Matrix Ap e R
x_h 1Rk b IR

X R R R N AUy 1922000 TT R O BB AR e 2 R 4517

P!

pattern 7 test
)5 B A T U A A2 test MR 3R 1F . DCH I e B PR (8 OIS A7
A R RN . 2 7.5 FI S 1 T R ek RSO HAR

®71.5

Wl R4 MRS R h
NumberQ[ expr ] A
NumericQ[ expr ] BUE S E
IntegerQ[ expr ] B
OddQ[ expr] / EvenQ[ expr] AEL/ (REL
Positive[ x|/ Negative[ x ] N Yk
NonPositive[ x ]/NonPositive[ x| JEEH/ AR A
MatrixQ[ expr ] JE
MemberQ| list, form | list P& form BIICZE
TrueQ[ expr WHRE N E
AtomQ[ expr ] A 433K

PolynomialQ[ expr, {x1,x2,...}]
FreeQ[ expr,form ]

MatchQ[ expr, form]

ValueQ[ expr ]

VectorQ[ expr_|/MartrixQ[ expr ]

expr &Gl x1,x2, - 12
expr HUEEHEA 5 form VLHLATHR S
ik form J& 77 5 expr JLAL

expr & A H

Ii] i /4L P
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gk
NN = WAL RIE 1A
VectorQ[ expr, NumberQ ] TCE BB ) i
MartrixQ[ expr, NumberQ] ] TCE BB A B
VectorQ[ expr test ]/ MartrixQ[ expr , test ] T R DU A% A B 1 o /A

In[7]:= {MatchQ[a“b, + ], MatchQ[a“b, * ],
MatchQ[a”b,_ ], MatchQ[a“b, ]}

out[7]= {False,True,True, True}

M Out[7 0] 7 26 I s BT a” BEVEFCAYAEA.

In(8]:= f[x_? NumericQ]:=x+2
{£[1.2],£[3]1,£[4/5],£[2+43 I],f[c]}

out[8]= {3.2,5,%,4+3 i,flcl}

In(9]:= glz_]=Sin[z]+z"2;

pic[f_,{x_Symbol,x1l ? NumberQ,x2 ? NumberQ}]:

=Plot[f[x], {x,x1,x2}]

piclg,{x,-1,1}]

pic[Sin, {x,-1,1}]

pic[Sin, {x,-1,c}] Cx )

A SRR RIS AN 52 A ) B SE A5 478, X i Al P22 3 5k X5 o A= R

TE AN I R EUE Y R 1. B3P R GUSE PR =R 756 2 2 R A5 1
condition, B2 4 IR A 0 EURF . RGEA VR T eR B . TR 81 D 2% e OB K

pattern/; condition i JE 2544 condition A A5 DL F!
lhs: >rhs/; condition =0 R 4514 condition Bsf i AR 0
lhs: = rhs/;condition 15 23 2 5514 condition Bt iJE FH BRI

ox
Bt SRR o = (o

cosx,x >2°
In[1]:= £[x_]:=Sin[x]/;x<2 (B f [x_/;x<2]:=Sin[x]”*)
In[2]:= £[x_]:=Cos[x*1.0]/;x>2

In[3]:

{£[3.1,£[1.2]}
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out[3]= {-0.989992,0.932039}

b 7 A B B MERE AEL R TUA o n] AR R AR A E X
PREL [

flx ]:= If [x<2, Sin[x],Cos[x]]
B REFEEHNE SRS 8 &,
7.3.2 R LEHRE

Mathematica H— %8 pRE5 5 A A VE BE 1 225K . FEX 2L e 50 rh i/ 22 T 3]
#4155 (Repeated Patterns) , & A BiFh 7=

expr. . A - BRI
expr--- HE TR WA R B
7.6 I T AHSCHL VT R AL
*7.6

IR it A
Cases| list, form 25t list H 5K form VT Y BT A L K511 %
Cases[ expr, lhs—>rhs ] XiF expr H5#E Ths UCRE Y 702 R FH L0
Cases| expr, lhs—>rhs, lev] XF expr 5 1hs FERCAYERS lev J2 o018 AL
Count[ list. form ] 25 1 list Hp 54 form PERE YOG R H
Count[ list, form, lev] 75 list AR form PUECHYEE lev 2R HH
Position[ list, form. lev] gyt list 585X form DERECHYEE lev EOCRMNLE
Select[ list. test ] 2 list P R AR test ITA LR
DeleteCasesl list, form] MBS list o 5455 form PR AYICZE

7.6 FNAETEE 8 Bib 2 B AT E AR R RN 5 8 AR
e BN TR IEFEIERE .

In[l]:= Cases[{f[a],f[a,b,a],f[a,a,al},f[a..]]
OUt[lJ: {f[a],f[ara,a]}

In[2]:= Cases[{f[a],f[a,a,b],f[a,b,a],f[a,b,b]},f[a..,b..]]
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Out[2]= {f[alalb]lf[alblb]}

In[3]:= Cases[{f[a],f[a,b,a],f[a,c,a]},f[(alb)..]]
Out[3]= {f[a],f[a,b,a]}

In[4]:= Cases[{-1,1,x,x"2,x"4},x* ]
out[4]= {x*,x*}

In[5]:= Count[{-1,1,x,x*2,x"4},x* ]
out[5]= 2

In[6]:= Select[{-1,1,x,x"2,x*4},# >-2&]
out[6]= {-1,1}
In[7]:= DeleteCases[{-1,1,x,x"2,x"4},x" ]

out[7]= {-1,1,x}

7.4 ZEEH R

& EVAE
TE R T RBOE SR IR UL BN BORE B, T5F T8 3 e
B e 3L

In[l]:= £fl[x_,y ]1:=2(x+y)

In(2]:= £2[x_,y_,z ]:=2(x+y+z)

In(3]:= £3[x_,y_,z_,w_]:=2(x+y+z+w)

PRI, X7\ Sy 7z VAR R AR SN URARMERF X 3 A A R i A

A BOR RN PRELCE I — 15— %L, 7F Mathematica Ha] g SCHA A AR
ZEANS RN R, & X — MBS EAE, R w] LA 527
i, AR EPHZ . WAERNH—AmEoe L flx_,y_ ] =2+ y) "]
AISERL T 3 AN REUE VER . TEASE y MR T2 f 2 R RIS "k
K GEWAZS D . 7E Mathematica HE CEREH FHG A TRk =4~ FRIZ& R
AN ZARIBARTFH . T HETERB BT RIZkal 3 F s bl i £
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PNEAES R
FHIRBOE L FRIEAS BRI BIFMC. W3 7.7 P,
®7.7
ool = X
_ LAy — k5
X_ TR x B H— ik
. R RN — A B RIE A F5)
o M 3 A T RIZFREFANREA LB
Bilhn
In[l]:= fun[x_,y_]1:=2(x+y)
In[2]:= funl[l,2]
out[2]= 6 (*¥2(1+2)=6%)

In[3]:= fun[1l1l,22,w]
Out[3]= 66+2 w

In[4]:= fun[a,b,c,d]
out[4]= 2 (atb+c+d)

&> EESRD

BE AR S 2 AR L PR T R] i 2 A ol fe e 3 AR R AL
B YR I R 2 AR R P ek RO SEAE S B AR T E SRR T S
BB AW EZ A7 ke R S LE S 1 n] k7 A REAR B R
XIS R SOl A B E o R TR T R T, o s 2 i b BRI (R
. Mathematica [ PN FR e& B (X R 72 LS8 TR RROR 2R 98 M i
I6] iy S 1) A W R 2 0 A i 0 2 8 UM (8 S5 IED AU . .

In[l]:= gs[x_, y_:1,z :2]:=x+Sin[y]+Cos[z]

In(2]:= gs[a,b] (* RGN = AT B WE N 2%)
out[2]= a+Cos[2]+Sin[b]
In[3]:= gs[c] (*BWES Ry, z 43 AEERAE 1, 2%)

Out[3]= c+Cos[2]+Sin[1]
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SRAAMFRI T HIE A

X :V
X_h:v
X_.

Bilhn .

x_ty_.

X_y_.
X_"y_.

In[4]:
out[4]

In[5]:

Out [5]=

In[6]:=

Out [6]=

A x I HUBRAT (E v
SER N h B A (v
ARG R BB (EL Gl 0 201

y By fEE O
y BB ER 1
y BB E 1

{f[a], fla+ b]}/.f[x +y_.1>plx,y]
{pla,0],p[b,al}

{g[a~2], gla+ bl}/.g[x_"“n_]—>pl[x,n]
{pla,2],glatb]}

{g[a*2],g[a+ b]l}/.g[x_*n_.]1—>plx,n]
{pla,2],platb,1]}

TERE LR R RN BT 50T o P R L2 BN, 24 P A Rk R I X
Al H S R (115 R B0 I RE AT B0 SR G L 5 Tl AR 2 WA sk, L
YR Plot — 2% i ] R BT & 6 IR A R 2

7.5 PHREMETES EEE X

1E Mathematica AN AT DL g X pR B0 32 S5 H 00, 38 mT A5 B pR AR A i e o
BR K P JER P o R K P 3z S AR ) AR 3R T I o A X, DC PR A B A P RS
BAVE—T RN R 5L Plus FER AR R % Sqrt /8 M

In[1l]:

Out[1]

In[2]:

Attributes[Plus]
{Flat,Listable, Oneldentity, Orderless, Protected}

Attributes[Sqrt]

out[2]= {Listable, Protected}
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In[3]:= Attributes[Plot]
out[3]= {HoldAll, Protected}

HATXF Flat (45 2 F Orderless(SEHefE) 15 b

OB SCHR LR T

WXT Listable Fl1 HoldFirst iX %6 pRE50E & AN KGR . J& 1 Listable 38 h A
H . ERefl s A ShifE AR R ITTERE .
7 7.8 Fh T Mathematica 9 R EI0UE M ML= L

*®7.8

J& Tt & R

v W

Orderless
Flat
Onelnditity
Listable
Constant
Protected
Locked
ReadProtected
HoldFirst
HoldRest
HoldAll

AR B LD B fLa, b5 fLb.a ]
AR HO M fLfLa b c 15 fla, b, c J5
XEEICEE, T fLa ]S fLa ]34

PR A A Sy L B fLla, by I8 (fLals fLb])
PRECH T AT TR %

PRBOE U 2R

JEPEEARERL

R R 5 SCAS AT 3

PREI S — SR ABOR(E

BREE— S AR BN T S A POR(E

PREN T 2 AR (A

qu

qu

Mathematica 4¢3 Y BRECERAH N 2 T J@ . P AR s HAAR TS I 45 B
L XY BRI B BB R S R B g, R TP T SRR E N

I R B MY pR R
x7.9
Attributes[ f] BN EREL f R R R
Attributes f]= (g 1, B 2, ...} BE f RN
Attributes f]= {} BCE R R A B f JEAE e
SetAttributes] f,J@ ¥k a] g o I3 f EtkRp
ClearAttributes[ f. g% a] kR [ et e
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In[l]:=
Out[l]=

In[2]:=
Out[2]=

In[3]:=
out[3]=

In[4]:=
Out [4]=

In[5]:=
Out[5]=

In[6]:=
out[6]=

f[f[a,b],c]
flfla,bl,cl]

fl{u,v,w}]

fl{u,v,w}]

SetAttributes|[£f,Flat]
{Flat}

f[f[a,b],c]
fla,b,c] (LA out [11H1 out [4]*)

SetAttributes[f,Listable]

{Listable}
fl{u,v,w}]
{flul,flv],flw]} (K H#E out (2141 out [6]1*)

P — AN 2B 2 Mathematica S R BT & 1 o 0 2L 2208 i 258 e 200 17k
RE B2 LA R @ M. At A2 e B o 5 S+ PR A P 38 e 250 R 3

JE k.

In[l]:=
Out[l]=

In[2]:=

In[3]:=

Out[3]=
Inf4]:=

In[5]:=
Out [5]=

Log[a b c]
Log[a b c]

Unprotect[Log]

Log[x_y ]:= Log[x]+Log[y]
{Log}

Protect[Log] (PR Log HILRT )

Log[a b c]
Log[al]+Log[bl+Loglc]

PUAE AT LAF H Mathematica T FIA LR T

X

X

X

%

%
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x JIEEE R
Eis Bt FEvh Al DL “ Trace[ expr |7 # i Mathematica % expr #9 T/E 3
. TIPRERAANREEA .

Trace expr | A BT EE RE A A BTA Ris 1 3k
Trace[ expr,form | ARG TR RS form DL T ikl
Trace[ expr.f[ ] RS REC f BT TR
Trace[ expr.k = | WoRXT kAR
Trace expr, = ] SR A TRAE

Blan . BREE A x + Sin[ x|+ 1/ x—>1 A9 #2655 B 3l 5 F A 5] 1) 8
B
In[1l]:= Trace[x+Sin[x]+1/.x—>1]
out[l]l= {{x+Sin[x]+1,1+x+Sin[x]},1+x+Sin[x]/.x—>1,
1+1+Sin[1],{1,1},1+1+Sin[1],2+Sin[1]}

In(2]:= fac[n_]:=n fac[n-1];fac[l]=1;
In[3]:= Trace[fac[3]]
out[3]= {fac[3],3 fac[3-11,{{3-1,-1+3, 2},fac[2],

2fac[2-1],{{2-1,-1+2,1}, facIll],1}, 21,12,2},
32,23,6}

A A R TR R R T A B AS T Z 8. ] Trace[ expr. form JJE
X B ik A E— 1 UE L R G BRI E RSy . BN . K B R “fac[n]”,

In[4]:= Trace[fac[3],fac[n_]]
out[4]= {fac[3],{fac[2],{fac[l]}}}

In[5]:= Trace[fac[9],fac[n_]/;n>=6] O m] AR A1)
out[5]= {fac[9], {fac[8], {fac[7], {facl6]}}}}

7.6 FR A IERE

& Mathematica "P 2k UHREATAH R RS54 . DN 5 3Rk U 25 F tu A W)
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X RFB TR A T LT EHE AT 20 L

In[1]:= t=1+x+y+Sin[x]+Sin[y];Take[t,3] C*#IL t [T 3 Wix)
out[l]l= l+x+y
In(2]:= t[[3]] CH € %R 3 Ti*)

out[2]= Yy

In[3]:= £[g[a],g[b]][[1]]

out [3]= g [a] PRAEL £ ISR — 1 ITE )
In[4):= flg[al,g[bl]1[[1,1]] CxPRAL £ B9 {1, TYIRST)
Out[4]= a
In[5]:= (1+x*2)[[2,1]] LIk 1+ 27271 {2, 1Y)
Out[5]= X

Mathematica 4 5.4 Lisp 1& 5 Y IIfE . A It . Mathematica $244t 7/ F3%
RN FE RO R %, 2R 7.10 F1 s T 1E R T 3238 R 338 R4 19 FH pRi
BT X

£7.10
ESI W M
Apply[f, list] BRAL fVERI TR R
Nest[ f,x,n] BRI X x AER n IR
Map[ f,expr] FHEHT expr B9 — 2 AN EB 14
MapAlI[f,expr ] fYEFTF expr WA SR

In[6]:= Log[{a,b,c}]
out[6]= {Log[al],Log[b]l,Loglc]}
B R A S ERT TR BT R )
In[7]:= Apply[f,{a,b,c}]
out[7]= fla,b,c]
In[8]:= Apply[Times,{a,b,c}]
out[8]= a b c
In[9]:= s={77,91,147};Apply[LCM,s]
out[9]= 21021
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In[10]:= Nest[f, x, 3]
out[10]= f[f[f[x]]]
In[11]:= Map[£f,{a,b,c}]

O BRIV E IR B O0ER ] Map K508+ )
out[11]= {f[al,f[bl,flcl} (*5“Apply[f, {a,b,c} ] IR LA

In[12]:= Map[g,a-b-c]

out[12]= glal+g[-bl+g[-c] (o SCHUIER A AT PR 0 11 PR+ )
tak[list ]:=Take[list,2]
Map[tak,{{a,b,c},{c,a,b},{c,c,a}}]

OUt[13]: {{alb}l{cla}l{clc}}

In[13]:

In[14]:= Map[f,{{a,b},{c,d}}]
out[14]1= {f[{a,b}],fl{c,d}]}
In[15]:= MapAll[f, {{a,b},{c,d}}]

out[15]= f£[{f[{f[al,E[b]}],£[{E[c],E[d]}]}]

PRI %L Map F1 MapAll %t 35 I IZ AR . A B V7 5 24T pR AU A 313
BRBAFRZR L. JZHUAE A .
n 1% n )2 Infinity )2
{n} 8oz {nl,n2) nl%| n2,
FE1 Map £EFH2Z 1@ OB, I 2542 Floder 5821~ %t .
Fefi% TreeForm A] L& B3Rk X 145 2 000

Map/ f.expr,n | FAEAZE] expr (9565 1 23056 n )2
Map| f.expr, {n} ] f R expr %8 n JZPEH
TreeForm[ expr ] Fiew 1 2 0E X kX

In[16]:= temp=a+b”*y*z;{Map[Sin, temp], Map[Sin,temp,{1}]}
out[16]= {Sin[al+Sin[b* 1,Sin[al+Sin[b’ ]}

In[17]:= {Map[Sin, temp {2}], Map[Sin,temp, {3}]}

Sin[z]

out[17]= {a+Sin[b]*"¥’, a+p*"

In[18]:= {Map[Sin, temp,2],Map[Sin, temp,3]}
sin[z]

out[18]= {Sin[a]+Sin[Sin[b]*"¥ '], Sin[a]+Sin[Sin[b]%"W 1}
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In[19]:= TreeForm[temp][{{a,b},{c,d}}]

Out[19]//TreeForm=

7.7 4 oW B

X T 20l BB R B T — R I8 3 A RE S8 WU AR 3R € X
PR AR AT+ A2 SRR 245 eRBORITE AL S O 44 7 0 3 LS — b
() RS 5 SCRR BB ARAT LE 22 A (A AR 5 SCOUHE LA i 2 i UM AL ik 19 56
Z. NI, Mathematica AL T — il AN JUeR 5044 19 e B0E ST 3 B 208 o
B TEAER B IR A L R EUE B AT A I IARIC # Fon e i, i T airE
PRI, I e SCpR ORI FH R R — U 5 Jl » AR Function 27 BRI E LR AR

APR AR BCR I LISP i 5 P AKX o4 BB BT, alieifis
HFITE Apply Map S5 R, 3£ 7. 11 THNARR KU 2 SOB A (GGR 7. 1D Fsifi],

x7.11
4l AR E LB X
Function [AF &, %k — A 4l R L
Function [ A8 &3, &k ] ZAE B I 4l R
o 4l R IRIE R, KX EEL hE, 41
wEA & o2 4
In[l]:= Function[x,Sin[x]+Cos[x]]

(xR £ (x)=sinx+cosx*)

Out[l]= Function([x,Sin[x]+Cos[x]]
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In[2]:

Out[2]=

In[3]:

Out[3]=

In[4]:=
Out[4]=

In[5]:=
Oout[5]=

In[6]:=

In[7]:=

Oout[7]=

In[8]:=
Oout[8]=

In[9]:=

Out [9]=

In[10]:=

FTE ARXBHAERG R

% [3]
Sin[3]+Cos[3]

s=Function[{x,y},x-y]

Function[{x,vy},x-V]

s[19,10]
9

Array[#1” (#2-1)&,{3,4}] (* A& L JTeRE)
{{1,1,1,1},{1,2,4,8},{1,3,9,27}}

A={{9,3,1},{2,4,6},{3,4,7}};

Sort[A,#1[[-1]11>#2[[-1]1]&]
{{3,4,7},{2,4,6},{9,3,1}}

Map [Function[x,x*2] ,a+b+c]
a’+b’+c?

Nest[Function[y,1/(1+y)],x,2]

1

1
14—
1+x

Map[Take[#,2]&,{{2,1,7},{4,1,6},{3,1,2}}]

out[i0]l= {{2,1},{4,1},{3,1}}

SR BT RT P AN DL ER S T2l s BORE S T L E SRR B = RO RV
LR F R B ((2,1,7),{4.1,6},(3,1,2} },

In[l1l]:=

EL## ##1s[x,y] - # #RRPTE A H )

out[lll= f[x,vy,%,VY]

A WNAETH R S 58 2R 0UE )RR R Z 5 3k U B EE 3 —femT 38
// N« 0] F2E R B Jim 2808 2R R IK AU TR L ) e

In[l2]:=

Log[x]+Exp[x]/.x>1.26//N

Out[12]= 3.75653

In[l3]:=

Log[x]+Exp[x]/.x>Pi//N[#,12]&

Out[13]= 24.2854225186
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M5 BATAT AFE 31, Function /R 40BN 5 HERA S IE

(A, Rk ] &

AT SCHE R G . & 43 B B BUE SCRN ] (270D 280 & Ja it I 2 4. 1E
T SCRRBUNS s AR B I XS R (OB A ) S A S E BN EIs 5 P
FEEME S SIEASHN A TR EERR W el R = . ek

HA AR & R85, 1, #2 73 5IFRRH— 85 0 AR, Al #

£ RN KB T SR 0 In[6 P IR

In[14]:= (#1-#2)&[a,b] (pREfla ,b 1:= a-b"*)
Out[l4]= a-b
2 -

L 2 XBH. e e BB AL -8 =4
2. EXEH [, ()l n [ BALEE,
3. BX K g(n),g(n) By x TR A (1.2, an i n W3 A A
4. RXBEHK,CeHE5H n £ RERE

1 1 1 e 1

1 1-x 1 1

1 1 2-x e 1

1 1 1 n—x

X n=3.4,5,6.7 it F %A B 0947 2] R OF R AE TR
5. RX B CX5H n £ RAER

0o 1 2 n-1
1 0 1 n-—2
1 2 0 n-3
1 2 3 e« 0

6. F—MEHK, EXEMEY —ERXRHEEEFHEGKFHRGEFH G4
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FTE ARXBHAERG R

TER— T EANEWAE, Flar:1,3,6,9 R FHHMZENLE ZHR),

7. EXLHE n AW E EE R

8. B XA BALL RPN K n A0 &3

9. AL n A~ 100 A BB E K, F LB BT HEBENEARFH LA
P AT, K

HR T =
ST EH=va, »a, =« a,

a,ta; t--+ta,

n

iﬁ]ﬁp%ﬂg:l/m +1/a,++-+1/a,
10. EXHEEEEH 3 HAWFATRRAWET RHEGE K.
11. = X #E % g(x), F it H g(15),g(5.2),8(15),
Jlgx, x > 10
g(x) =<e* +1, —10<<x<10
x|, x<-10
12. X EH f(x,y), 33t E £(0.1,0.1),f(=0.1,0.1), (0.1, —0.1),
f(=0.1,-0.1),

sinx + cosy, x>0,y >0

flx) = J

x+y, x=0,y<<0
x¥, x<<0,y>0
x_yy x<01y>0

13. L@ A HE x(t)=acos’t,y(t)=asin®t frE K& 0EH,
1
A = gjL(xdy — ydx)
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E F—&d AT “f[x_]: = expr”ff) Mathematica i&4] [ & X —
BofOo . BRI FRR—1FiAkX, Mathematica B9Fe 71T 32br F A5k 2
H e RE e, AA B REXWERBEEA AR, —FRELF5
‘Lﬁﬁijﬂ MEAFRIRA FHI b RB XG5 GO orRR. e e Rk 1; R KL

ik n”,

1£ Mathematica F) 45 FhiE ) i AT — A2 h IO B BB RE L — 12 & 1A
Ko BATHHE B FARUOR £ 28 N ME . I DL G — AN 3RaA XM EE N AR
HREXE. WRHA-NEAGRELAE LRI — R REAHER
S EEE G — B EE N R A

4 ;

In[l]:= f£[x_]:=y=1+x;y"2;
In[2]:= glx_]:=(y=1+x;y"2;) (FEES T
In[3]:= h[x ]:=(y=1+x;y"2);

Inf4]:= {£[x],g[x] h[x]}
out[4]= {1+x,Null, (1+x)?}

5 — A AR P B 26 Mathematica $2 436 1T HAT A FFI W45 4 A
TP A5 F B TE A [T L B 0 A T 42 1

8.1 Z& 1+ ik H

Mathematica $&it T If . Which #11 Switch iX 3 Fh&&EER] . SR HERT
e 294 -
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Wit Wl TR BT a4
<& IfiEA
If[ cond, t,f,u]
R T[22 A2, Rkl 1, 33850 2, 33850 31, W2k cond 2y True, 3k [ ¢ HYME s
N cond J& False,i& [A] f f{H ; 24 cond JE True 3F False BfiR [0 u B9{E. f Flu
AT . il

If[ cond, t,f] i cond & True iz [0] ¢, G0Ny False iz [1] f
If[ cond, t | 3R cond i True iR [1] ¢
x+ty, xy=0
B . 5 Lk ( ) = .
l:52 B fCxsy x/y,  xy<O0
In(1]:= f£[x_,y ]1:=If[x*y>0,x+y,x/y]
In(2]:= {£[12,3],£f[24,-12],£f[2,u]}

out[2]= {15,-2,If[2u=0,2+u,2/ul}
B z WA WA . 2423850 2>0 W{EAE True 3F False,

Inf4]:= gly_]:=If[y>0,"ABC","DEF",6 "XYZ"]
In[5]:= gl[z]
Out [5]= XYZ

sinx, x<—1
1) LR g (x) _Ix’ —lx<1,
cosx, x >1
Inf[6]:= £[x ]:=If[x<-1,Sin[x],If[x>1,Cos[x],Abs[x]]]
<> Which i&4]
Which[ cond, ,val, , ... ,cond, ,val, |
R [A1 55—l i cond; = True 4 val; i{H. # KA~ cond; BEE True XA
False, & [f]5% 345 Which[ cond; ,val; , ... ,cond, ,val, |, # % cond; #}+& False,
1% [#] Null,
) 15
- X, x <0
Jsin(x), 0<<x <6
hix) =
lx/z, 16 << x < 20
0, HoAthy
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In[l]:= h[x ]:=Which[x<0,-x,
x>=0 && x<6,Sin[x],
x>=16&& x<20,x/2,

True,0]

ni2]:= {h[-12],h[5],h[16.2],h[z]}
out[2]= {12,Sin[5],8.1,0} (% z RIWAE AW RT 3 5

In[3]:= k[x_]:=Which[x>1,u=1,x>2,v=2,x>3,w=3]
In[4]:= k[6]
out[4]= 1 Cr[R]BPf 2 3 A4 0F s AT — A SR X B I Rk 20+

W'J:%XU(— 1,3)‘(1,5)‘(274)‘(376)\(475)ﬁ4ﬁ,ﬁﬂgﬁ&g£'@@%ﬁaﬁ
LIS

In[5]:= f£[x_]:=Which[x<1,x+4,x<2,6-x,x<3,2x,x>=3,9-x];
Plot[f[x],{x,-1,4}]

Out[6]=

<> Switch 4]
Switch[ expr, form, , value, , form, , value, , ... ]
T expr BIME . 585 form, - form, - AR A HLEE . 3R 2B — 4~ expr IERL
PR form, TSN 9 2235 5K value,; (1R, BI1IR [B1 55—l /2 MatchQ[ expr,
form; | = True [ value; f{H . #JCVCHD, & [8] Switch kA AL,

In[l]:= g[x_]:=Switch[Mod[x,3],0,Sin[x],1,Cos[x],2,Log[x]]

In[2]:= {g[7]1,9[81,g[9]1}

out[2]= {Cos[7],Log[8],Sin[9]}
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Jl/x, x RARE A
11 - %€ SR ﬁf(w_l x e x BRI R
x. o HABEE
In[3]:= f[x_]:=Switch[x,_? NumberQ,If[x! =0,1/x,x],
_? MatrixQ,If[Det[x]!=0,Inverse[x],x],_,x];

Mathematica HHA S544-] Wr F1 40 2 BE L5 74 1R pR 2R A Piecewise, Cases.,
Count, Position,Select Z4:(3 8.1),

8.1

] b4 U B

Piecewise[ { {val; .cond; }» | &[5 —Mi & cond; = True 1 val; ;2 i cond; =
...+ {val, ,cond, } , val] False, & [1] val f{E . val AT 645, R EN O

Casesl list, patt | list Hp 5 patt PEFLfFCE
DeleteCases| list. patt | list H5 patt ANPCECHICE
Count[ list, patt] list 7 5 patt PEFL A TTE AT 4L
Position list, patt] list H15 patt FEECITE A E
Select[ list, ] list H{# f(x) = True fICE x

Bl . ] Fi Piecewise 150) 5 LB %L,

In[4]:= Piecewise[{{x+4,x<1},{6-x,1<=x<2},
{2x,2<=x<3},{9-x,3<=x}}]
4+x  x<1
6-x 1<x<2
Out[4]=
2% 2<x<3
0 True

Jl, x;>0,Vi
Bl IHERE IR x= (x1.x2,) X f(x) =< -1, x,<<0,Vi,
l0 HAE B
In[5]:= f£[x_list]:=If[Count[x, ? Positive]-Length[x],1,
If[Count[x,_ ? Negative]--Length[x],-1,0]];

il B HREIN x = Cxya x5 =) AR B
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In[6]:= x=Range[20];Cases[x,_?PrimeQ]
(x5 select iBMHLE*)
out[e6]= {3,5,7,9,13,17,19}

In[7]:= Select[x,PrimeQ] (x5 cases iEMA) LB *)
Out[7]= {3,5,7,9,13,17,19}

8.2 1 ¥ i 4

Mathematica "4 3 F i IRIIE MG 4] . EA1/2& Do, While Fl For if4],
<> Do i1
Do &R — BB AN -
Dol expr, {i,m,n,d} ]
BRI Dol JEFMA, (FEFREE | b A i @ FEX B Lm, n ] B LB d 223, % 5
—A~ i #BXF expr 3KAH.

wHME LA

Dol expr, {i,m.n} ] KK 1A EEAE LK d
Dol expr, {n} ] WHERP KA 1, 46182 expr 1155 n IR
Dol expr. {i, list} ] ik i GRS list BT TTE 4 expr SRAA

Dol expr, {i,i0,il,is}, {j.jO.j1,js} ]
i Nio B iy FPK i IR 1. Mjo By P G, i HEER

k2 expr
DO[eXpI‘»{h»m1vn17d1}a{i2 s 1My 5 1Ny 7d2}7...:| zi*ﬁ*ﬁ‘?ﬁﬂ:
fian .
In[l]:= list={2,5,9};
In[2]:= Do[Print[i*3],{i,list}]
8
125
729
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In[3]:= t=x;Do[t=1/(1+kt),{k,1,5,2}];t

S S
5
3

2
1 1+x

Out [3]=

1+

FRAEFEEERNE ) R T Return[ val JiE ) LR [FI{E val, 75 0 Do, While,
For 154 3R [FHEARSE Null, 7£ Do iBA)H  JE R 845 § BB & 1Y R B As &t &
F AR AN S RZ I T AN ) A8 B 1 BMEL. AN .

In[4]:= n=100;Do[Print[n],{n,E,10,Pi}];n
e
e+
et+2xn

out[4]= 100

In[5]:= Do[Print[{i,j}1,{i,2},{3,2}1 C*WEZREIGEHIIIF*)
{1,1}
{1,2}
{2,1}
(2,2}

In[6]:= Do[Print[{i,j}],{i,2},{7,1i}]
{1,1}
{2,1}
{2,2}

In[7]:= t="xn;D°[t=1/ (t+k) ’ {kl {31211}}] it

Out[7]= ;
1+ L
2+i
3+x
B AT V11
In[8]:= x=5.0;Do[x=(x+11/x)/2,{5}];x (=3B s )

out[8]= 3.31662
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<> While EER) &

LAY (While) i FRiEA) H)— B IE

While[ cond, expr |

R While[ 2544 G304 ], #5 cond = True, WX JE IA AR ik SR AE , 5582 0 4544
W i A SR (B 72 B 3] cond 7~ True B iR AR

Mathematica fit) While, For 15411 C 1% 1) for,while i&H] WER,_FHIEHHHML

While[ cond, expr Jif4) & SGHI K cond H{EZ 7K True, 415 A 2 True, N
expr AEPERAE, IF Bk i While B3, R BIRIEA L ] Z )5 cond [ {H 52
True, While t5/A) 3 23 /K T 1L BE AT 25 3 PR T] LLFR “ Al + |, 7k 2 E P iz
AT B0 Al + 7 SR i 55 F2 y as A7, s E S SR R A B AR
(“Evaluation—>Quit Kernel”) 3 [ 52 B AR A , B0# 72 TC T ] i ) 155 50 1 i 3 48
YE & Gi 45 Mathematica 2%, 40

In[1]:= n=5;While[n!=0,Print[n=IntegerPart[n/2]]]
3
2
1

AR Mathematica 9 C BT BT 1005
n=5; While[ n, Print[ n = IntegerPart[ n/2]]]
VY A o W P AN il = PRI L K (=X K
n=5;While[n! =0,Print[n/=27]
HJE R mEn .
) R EO B R A %K
In[2]:= {a,b}={117,36};
While[b#0,{a,b}={b,Mod[a,b]}];a
out[3]= 9

<> For IR
For if/m) i) — g -
For[ init, cond, incr, expr |
R For[ WA {H . 5508 B IEAE AL & JFEF 4 1, Forlinit, cond, expr].,
SeXtinit SR{E, # cond = True, MK KX} expr Fl incr 3K {H H %] cond#~ True,
%F For[ init, cond, incr, expr |15 4] 5 B {1 & 2, © 5 Do &4 AN, 78
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8% & F R it

While . For i) W& A Fa & i Jmid A8 5t . il an .

In[4]:= n=100;For[n=E,n<=10,n+=Pi,Print[n]] n
e
e+m
et2

out[4]= e+t3

T — T B E e IA R init, cond. incr.expr KRBT . init S IS8
JesRAE - $% TR B cond .expr . incr 1) llﬁf?ﬁﬂkﬁ Pk ACRAE , B3 cond#True.
BRI init 38 IR X6 PR 8 AR LARIE . 17 incr 38 5 FORAE MU PR A8 AR A8 . 15
s 1+2+ - +10,

In[1]:= For[s=0;n=1,n<=10,n++,s+=n];s AR RE P >
out[1]= 55
In[2]:= For[s=0;n=1,n<=10,n++;s+=n];s (- EERRIRETE )
out[2]= 65
In[3]:= For[s=0,n=1;n<=10;n++,s+=n];s (xC FRFATE*)
out[3]= 0

LA LR RAEHR G- For i) i Ik AH— R i fF o 22 2 2L 22 & HAG R
BZTH,

In[4]:= For[i=1;t=x,i"*2<10,i++,t=t*2+1;Print[t]]

1+x?

1+(1+x%)?

1+(1+(1+x)%)?

il C18 5 —#E  Mathematica FBATEM x+ + .+ +x,x— =, — —x.x + =y,
x—=y.xx =y.x/=y KRB, HE XK 8.2 Pk,
x8.2
S L]

x+ +,x— = TEFEHT x J5off x 1 GO 1
tAx, - ox TEAE T x HiPFF x 35 (8O 1
Xt =y, x— =y X=xty,x=x—y
X% =y,x/=y X=x*y.x=x/y
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£ Table,Sum, Product R EUHFATAT LLUZ LT 5 Do i) 4 K R E R 45
FRZIRE. BRI Z 51, Mathematica i& 245t " — L BB 8 S AR 20 F0 2% 1K 1) oR 4K
7 8.3 ks R B H A

*8.3

I ¢ o M
Nest[ f,x,n] R xe = flxe-1) 1R x,
NestList[ f,x,n] AR xp = - aR B {xp 50y X, )
NestWhile[ f,x, g] B xx = fx- D EF) g(x,)#True, & 1] x,
NestWhileList[ f,x,g] A xe = flx- D EF) gCx,)FTrue R 7] { x5 x, )
Fold[ f.Xgs{ars... a0} ] FEAR X = f(xio1sax) 3B x,
FoldList[ f,Xo,{a;+...,a,} R xx = fxmrsa) 3R xo 000X, )
FixedPoint[ f,x, ] A xx = [ ) BRI IR M x,
FixedPointList[ f, X, ] AR x = f - D ERIEG IR EN xo s o0 00 )
TakeWhile[ {a; »...,a,},f] ek lar . ai  fifg f(a) == flay) =True
LengthWhile[ {a; , ..., a, } ,f] TR k Fi15 f(ay) == f(ay) =True

B 1 Newton ZEfIE A3, B x = xe =520 2110 sty

{HL- i 5 IEACTH i 545

Inf1]:= f£[x_]:=(x+3/x)/2;NestList[£,1.0,5]
out[l]= {1.,2.,1.75,1.73214,1.73205,1.73205}

Wil FHAR IR 72 x = 0.5 +sinx.,

In[2]:= f[x_]:=0.5+Sin[x] ;FixedPoint[£f,0]
out[2]= 1.4973

8.3 & I ik &

15 E SCRRBUR G » 22 2318 3 75 B ATZS ARy R [l 45 R 1 P 5 ik
TH— S8 A 0 0 25 0 1932 53 10 | ik, B 2 #%%%@Eﬁﬁﬁﬂ X I B R A
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Mathematica H [t —SE 45 il B e % 1a) ) 1E ) . F HIRIE ) N4 8.4 iR .

*8.4
PR £ I A
Return[ expr ] ST AT R B 455 expr,expr EL4E ) Null
Break][ ] ZE i 5% 2B Do, For, While 15 /4]
Continue[ ] W3 4% 1B, TR UG BT — %8 Do, For, While {3
Label[ tag ] 4 Goto 1B B E RS
Gotol tag | W —HAAHN tag

LUR

In[1]:= i=1;While[i<=4,If[i3,Break[]];Print[i++]]
(* i=3 i 1B AR )
1
2

In[2]:= Do[If[i==3,Continue[]];Print[i], {i,6 4}]
(*1=3 W}, Wi Print TH4]*)
1
2
4

In[3]:= For[i=1l,i<=4,i++ ,If[i--3,Continue[]] ;Print[i]]
1
2
4

%tF For[init,cond,incr,expr [iFA], {13 Continue | FAE incr W, HJGH)
TEARE S I QRSP T cond T expr; AR Continuel JHBLZE expr H, H5 (118
AP L RS2 T iner AT cond.,

In[4]:= Do[If[i+3>3,Break[]];Print[{i,j}],{i,4},{j,4}]
(%24 i=1,9=3 I Break [145# 1% Do iHH]*)
{1,1}
{1,2}
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In[5]:= For[i=1,i<=4,i++,For[j=1,]j<=4,j++,
If[i+3>3,Break[]];Print[{i,j}]
1]
(>4 i+3>3 W .Break [1BkH i=1 MTEFR . FEA 1=2 TR
{1,1}
{1,2}
{2,1}

FESE I 2 Do ¥ AR Y Return 141547 5 Break[ JMBLAOERT 1R &
IR [l R EAEL, an, AR Y B 5 SCeRERL f QO FFARREIR IS x P2 — T ITR fr
TERIBLE 1T g COZIAT LA
Inf6]:= £[x ]:=(Do[If[x[[i]]-:0,Return[i]], {i,Length[x]}];0);
glx_]:=(For[i=1,i<=Length[x],i++,If[x[[i]]--0,
Return[i]]];0);
x={1,0,-1};{£f[x],g[x]}
out[6]= {0,2}

Gotol tag JiE4] 5 Labell tag IEAJH Y tag o] LUBAT #5264 .

In[7]:= (Goto[4*ArcTan[1l]];Label[x*2-1];Return[];
Label [2*ArcCos[0]] ;x= 1;Goto[0]) ;
out[7]= Return[] Goto::nolabel::Labeltag not found.>

HRZRENLAN TR —E G R0 SRS 2K E S

8.4 T )y BE

54 % 0 it B ¥ iE 5 (f i Pascal. C/C + +. Fortran. Java) — #£,
Mathematica FFEFITHE & R BB H AL 9 7 X, H B2 AR 5 L R #8 36
58 oAt Jey A% £ i U - S RS A [R] 44 728 £ A U AN S o DA T DR 57 R e B 1) A
XML R 5 T 4 S FAES

i H Mathematica 4 1 P EAT S 4R A T B B B EHES AL,
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ERFZE T AN (] A R A o (9% A 0t AT e LA A [R] 7 24 K FE SR 00 N AR AR

FESON R A . A TR AT RE R SO e DU AT R [A) 45 21, i H

XA A O R AR . JR AR S A g SOV ZERE SR Z A TERK
Mathematica F 244 3% 8.5 i/ LR AR PR

x8.5
PR £ Ui L]

Block[ {x,y, ...} expr]&§ Xt expr HY x s y o - R R
Block[ {X=Xo,y=Vps...} »expr]

Module[ {x,y, ...}, expr]ug Xt expr H x» v e B R A
Module[ {X=X¢,y=Yo5...},expr]

DynamicModule[ {x.y, ...} ,expr &}, T expr & Dynamic X 422 4k,
DynamicModule[ {X=X) Y=o ...} .€xpr] HAth 5 Module #H 7]

With[ {(X=X),y=Vp....}.expr] B expr Y xoy, B X0 5 Yo, oo

T x. y N JRaRAE R xo > yo UM expr NRRFF 4.

Block i) AE AR QRPN ER I [ 44 A8 5 Xy -oo s AR EATIN(E A 32455
PN ERIEA 5200 . Block 15 m) IRBCRA Y TIe 450y x o . - IUME . 5 W LB
Xo s Yo IREPATRTFR expr. B FiB5 x o y .- & E

Module & A] () VE R AR AP A R A R R AR 5 x, s - A EATIEA
FZARHANIE RSN . BRRANAT Module 155) 2Z 1 » Mathematica #2x B s 61 4
BT AR AR X»y,’ﬁ%%ﬁﬂﬁf}?%@ﬁ%ﬂﬂ x$m,y$n, e, Hip omn 2
TERERI A0 o 1) 24 PRI —

DynamicModule &%) [#)/EF 5 Module i&a]#H[A] .

With 184) IFE TR € SR FR I EAZ B x, y . ---o With 358) FRORAT S T
XPFEFAA expr S & x, y, AR “expr/. {x>Xo» y>Yos ...} 7o

T Block Hl Module 41 # IXjiE & LA T 0. B IR AT A B 5E R4

1
fU):&Mmo

In[1]:= f[x_]:=Block[{t},Integrate[Exp[x*t],{t,0,1}]];
g[x_]:=Module[{t},Integrate[Exp[x*t],{t,0,1}]];
In(2]:= {£[x],g[x],£[t],glt]}
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—14+e* —=14e* _ + t
out[2]= {‘;‘SL,‘;‘SLae DawsonF[l],AALASL
X X t

H1 Block 1A SHK Y BREL £ 75 ¢ A B0 (o) B0 T B, Je HLJE PR
T J:e’zdto H1 Module 3745 SCH SR BB g TS 2 6 A S R 38 i A

BIFRATAT LR S I 8 SCREE FH pR 0 ) Jai 5B A% 1 Al 42 Jmy 2% B J& Mathematica
FE P BE T HP A T B ) () L, — ) 17 BRI A &% A A #5238 5 Module 15 41) 3k

EREL IS
A T Module #e , A0 DLE S HBE 2200 R %L
il F 4 B Runge-Kutta 232

Vpe1 = Yo T %kl + %kz + %ks + %lu
k1 = hf(x,layn)
ky = hf(x, + %h,yn + %kn
Ky = hfCx, + %h,yn - %kl + ky)
k4 = hf(xn + /’l,yn + kl - kz + kj)
SRR oy T AR E [n] A
y'(x) = flx.y)
v(xe) = yo

In[1]:= RungeKutta[f ,{x0_,y0 },h_,n ]:
=Module[{a,i,kl,k2,k3,k4,x,y}, For[a=Table[0, {n}];
x=x0;y=y0;i=1,i<=n,i++ kl=h*f[x,y]’
k2=h*f [x+h/3,y+k1/3] ;k3=h*f[x+2h/3,y-k1/3+k2];
kd4=h*f [x+h,y+k1-k2+k3] ;y+= (k1+3k2+3k3+k4)/8;
z[[i]l]=y
17
z Cx 3 1] 75 P A EEL i+ )
17

1 20701 = T 2%

In[2]:= dragon[xl ,yl ,x2 ,y2 ,n ]:=If[n>0,
Union[dragon[x1l,yl, (x1+x2+yl-y2)/2,
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(yl+y2-x1+x2) /2 ,n-1] ,dragon[x2,y2,
(x1+x2+yl-y2) /2, (yl+y2-x1+x2) /2 ,n-1]],
{Line[{{x1,y1}, { (x1+x2+yl-y2)/2,

(yl+y2-x1+x2) /2},{x2,y2}}1}

1; O AR o 3R [ — ARG %)

e.r}

......
.....

i i
ﬁaﬁ %

il 2 S WL f(z) = 22 + ¢ 1Y Julia 5 F1 Mandelbrot £ 19 [&4% . H: # Julia
LR 2 = F(OANSIIWIE 20 BIEE S Mandelbrot £ &k z = f(2) A
WS ¢ S

SR AR 2 = [OOSR E R, M|z - f(2) [ <107 °R,
AT AIEARYLEG 2 | z — f(2) [ >10° Bf, FATIA N E AR B F] o0 5 243548 50 K
ZIE A AT LA R, T4 Julia £2 51 Mandelbrot ££ 9254
AATRI S 43 BRSO EE AT B e SO — R . i T T B
— SR CNFE I AU B 5D 2 2 BE ] P R ST AR AR 0 SRR AT AR I
HAE e,

Inf4]:= g[z0_,c_]:=Module[{i=1,z=z0,w=z0%2+c},

While[ (++1)<50&&0.000001<Abs [w-2]<1000000, z=w;
w=z"2+c];1i];

In(5]:~ DensityPlot[g[x+y*I,-1.25],{x,-1,1},{y,-1,1},

PlotPoints—>100]
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1.0

0.5

0.0

Out[5]=

-0.5

-1.0H :
-1.0 -0.5 0.0 0.5 1.0

In[6]:= DensityPlot[g[x+y*I,I],{x,-1,1},{y,-1,1},
PlotPoints—>100]

I.OJT' 4

0.5

0.0
Out[6]=

-0.5

-1.0 )
-1.0 -05 00 05 1.0

In[7]:= DensityPlot [g[0,x+y*TI], {x,-2.5,1.5},{y,-2,2},
PlotPoints—>100]

= 0 1
U EEMG T, B s Ron BP0 Z . A XTIk Julia 48 5%
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Mandelbrot 4.

8.5 & i M ik

TERTSCHIRATE S48 8], 4n A8 # Mathematica F2J7 iz 47 i ] 14 4 5 i ASE
PEER AT LA 3 S 5350 Evaluation s EREHOR B4 5048 1E R Y 0BT T .

M SR AT 2 3 (Evaluation— Abort Evaluation) 22 5, 24 4B
HeERFR ks, iR [B] $ Aborted., s 7 3¢ #LI0 “ Evaluation— Quit Kernel —
Local”’ 2 )5 , R4 4458 Mathematica )5 & NEFET .

BRI “Evaluation— Interrupt Evaluation...” Z 5, RS S H =¥ ia
17, ¥ “Local Kernel Interrupt” % iHHE(E 8. 1), s5iii“Continue Evaluation”#%
Hl, ARG Sk FiafT. M “ Abort Command Being Evaluated” %4, &4
MR AT 4R 1] $ Aborted, i “Enter Subsession” %41l . R G0t 28 1546 2
HIAR P AL SRR A T B A A2 s ELE M A Return a2 48227 A F2IF 193877 .

x

Evaluation Conkral Continue Evaluation |

El:u:urt Command Being Evaluated I

Help |

Enter Subsession |

MathLink Control
Send IRterrupt e Lnked Program |
send dhortba Linked Pragran |
Filll Cirakeed Fragrarm |

& 8.1

S SR > R R i 2% (Evaulation—Debugger) ” 2 J5 , RG £ H
— IR E OB R Z . @ 0P ARAR ThRE N 8.6 Fis.
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*8.6
i #l T G|
Break at Selection TELEPRAL K B /35 BRI oS
Halt TR B AT - B AR
Continue BITRFET A

Run to Selection

Step

Step In

Step In to Body

Step Out

Finish

Abort

Show/Hide Breakpoints
Show/Hide Stack
Break at Messages

BITREY BTN E

BT E F—FA

FRURRECR A AT — 23k

Bl S50 B4 TR EH0E A R K
25 R PR B A L AR ] | — 2 AR
EHABATRET - 22 W B DB o5

L RPIETT

TR /BT o5 7 1

R/ Bk B A

A7 R A B T UG PR R T

BT R RI 2E SRR P B s TR e — A SERER AL R A Sl

“Break at Selection” s #% F9, SAE L AT FE 1 E A AL U & /I BR BT 5, FHEL Il HESR
Ne MFBITZ)E . A

Gk e RGN U

(Debug)In: = |s=0;

DolFF=if{i, 103 s |

B T i SR AT 22 A, FATTA W] LAFE Mathematica 285X ihid A PR E 4] L i

P 5 S ST R ORI IRTE AT e 8. 7 B,

*8.7
WM wooom
Abort[ ] L LRRIFI81T R 0] $ Aborted
Interrupt| | R R S SR DU
Exit[ ]={ Quit[ ] ££70 Mathematica )5 & PR
Throw[ val, tag ] P 2T R tag (95755 S, val, tag A By
Catch[exp] L expr P H IEE — 5% 5 B val, HiR 7] val

Catch[ exp, patt |

8, Catch[ expr, patt, f |
Check[ expr; »expr; |
CheckAbort[ expr; »expr; |
AbortProtect[ expr ]

A expr fLiE AYREL Y patt PERCH) 54 {5 5L val.
IR ] f(val,tag) , 24 f B4 0, 3 0] val

SeXt exprisR{H, AR FHF B FX expra K {H

Sext expri sRAH . £ 38 3E Abort, FEX] exprs SR{H

LA Abort, EXT expr sRIHSEHE 2 J5 4 IR R I8 AT
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In[l]:=

Out[1l]=

Out[2]=

Out [3]=

Out [4]=

In[5]:=

Out [5]=

£8F B F &

f[x ]:=If[x-0,Throw[Infinity],1/x];
Catch[Do[Print[£[i]],{i,-1,1}]1]
-1

e}

Check [Do[Print[1/i],{i,-1,1}],Infinity]
-1

Power::infy:Infinite expression % encountered.>

ComplexInfinity
1

ee]

f[x ]:=If[x=0,Abort[],1/x];
Check [Do [Print[£[i]],{i,-1,1}],Infinity]
-1
$ Aborted
(*Check AJ DAIR % M B . (HAREH 3K Abort fF5%)

CheckAbort[Do[Print[£f[i]],{i,-1,1}],Infinity]
-1
o (*CheckAbort HJ IR abort {55, Hr BIZLk+)

AbortProtect [Do[Print[£[i]],{i,-1,1}]1]
-1
Null
1
S Aborted
(*BbortProtect FJ LR Abort 55, FFIE G2 1k *)
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8.6 ™ Jr

P 7 A 80— LE D REAH T B oA BRI ) B4R 5 $5 IRE Ay SN B e — k2 A
FEFR P AT CH+ HiE Class, X4 Mathematica Ji g YIHE . R G4 A g
LB PE G ARG BE § Packages, FRATTAT AR P LB P 4, 2 20 A
g ARG $ Path, FAlTAT LURIE X LE7E 5 42 007 B o

In[1]:= $ Packages
out[l]= {Resourcelocator ,DocumentationSearch’,JLink",

PacletManager ,WebServices ,System ,Global}
In[2]:= $ Path

i LR s

P AL A SCARS  lH JRA +  m” B NI — g

BeginPackage| "package" ]

f:.usage = "text" ...

Begin[ "context" ]

flargs] = values ...

End[ ]

EndPackagel |

AU ) BeginPackage| "package" ] 5 EndPackage| [1E7)E X T P4
1R Sk package IR Y RTAAEE R R UK 4E $ ContextPath % 4 { package's
System} , Z&fblth, Begin[ "context" ] 5 End[ JiE mH G i BR5E 19 bR SCRILE T 3C
1253 9%k context il { context', System’} , Begin/End 15/4) AE F J& A 2 76
VEE Jm 3 0 85 AR AP 3L v 9 Ry 3 AR S R 32 AR PR 55 (% 5% . BeginPackage/
EndPackage.Begin/End 15 /1) A] LI 45 g, (H A0 B0 B, |5 ST 44 PR 20
JEgm E G115,

Mathematica ] b5 3CIX 70 A R 3085 K A [A] 44 22 L A2 T C++ R
namespace., R E 55 IR A B F % AR 3% 7 38 R IR £ 3% AT 2 %
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HRE E W L T AR R A BEHE S (72— £ ¥ . Mathematica Hh i Y48 i |
PR R AT 5 S SR BN SCHBCR I, il A P A & 28 )8
F | F 3¢ Global, it 5 Mathematica 1) N &% £ J& F L T 3C System®, 5%
Factor [ 4244 J& SystemFactor, {1R— e BIAF5 H b 3AE—A B 30k
AU 45 4245 T . Mathematica 23 id R4: % i $ ContextPath fRIK A 4K FF
SETER B 3C, FATE AT Ll ik 24874 & $ Context 5 K%L Context[ |#F 4
HIFRBERY B 3¢, %k Contexts W45 H fir A7 C N f2 /5 A iy B 3¢, filn, #¢
Mathematica B 3hZ )5 .

In[1]:= $ ContextPath

out[1l]= {"PacletManager ","WebServices ","System ",
"Global "}

In[2]:= Context[]

out[2]= Global"

In[3]:= BeginPackage [||a~ ll] :
f::usage="f[x] gives x+1."; (x £ FRALZE R P *)
Begin["b "];f[x ]:=g[x];g[x_]:=x+1;End[];

Ce P A E] g
EndPackage[];

In[4]:= {£[x],g[x]}
out[4]= {1+x,g[x]}

P R“E: cusage” B A)E ST RER f B Bl H =X eR F R
FFM A9 ULI 1% 38 4] Al L4 s . i 3 “Definition[ £ ]” s Bak “7 £, & Ai10] LA
R3] f AR R, WRIRATIA ARG B f Rk mE S, W ] f A “ Information
CE]7pRgkal 77 £, B,

In[5]:= ? Factor

Factor[poly] factors a polynomial over the integers.

Factor[poly,Modulus—>p] factors a polynomial modulo a prime p.

Factor [poly, Extension—> {al, a2, ... }] factors a polynomial
allowing coefficients

that are rational combinations of the algebraic numbers ai.>
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In[6]:= ?? Factor
Factor[poly] factors a polynomial over the integers.
Factor[poly,Modulus—>p] factors a polynomial modulo a prime p.

Factor [poly, Extension—> {al, a2, ... }] factors a polynomial

allowing coefficients
that are rational combinations of the algebraic numbers ai.>
Attributes[Factor]={Listable,Protected}
Options[Factor]={Extension—>None,GaussianIntegers—>False,

Modulus—>0,Trig—>False}

BT “:: usage” Z Ab, F AT AT LA fdi ] MessageName [ symbol, " tag "] =§
“symbol.: : tag” i) K A AF 55 symbol [ E A Bl A AE 1 S Il T Messages
[symbol | i HOR A F 5 symbol A4 K HIHE. . #lan:

In[7]:= Pi::Sin="msgl";Pi::Cos="msg2" ;Message[Pi]
out[7]= {HoldPattern[w::Sin]—>"msgl",
HoldPattern([mw::Cos]—>"msg2"}

18] < A L — A AL R T — AL B B RS 3 L T U3 R R T 2
FbmifE 2

Fli SR I File>New—Package” 8l & i L = SCF A PR B ALLT N
2R FR I SCRY” H kR B9 — > Mathematica Package ( * . m) SCf, B 40
“MyPackage. m” , AU Al SUAKE

BeginPackage[ "stat" ];

mean: :usage = "TIREBEARFE";

geomean: ;usage = "JTE LA

median: ;usage = "} AP

var::usage = TR 2"

stdev: :usage = "TTHARELE";

mean[ x_|: = Total[ x|/Length[ x];

geomean[ x_|: = Apply[ Times, x]*(1/Length[ x ] ;

median[ x_]: = Module[ {n= Length[ x],s=Sort[ x]},

[ OddQ[n],s[[(n+1)/2],(s[[n/2]]+s[[n/2+1]D/2]1]];
var[ x_]: = Total[ (xmean[x])*2]/(Length[ x] —1);
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stdev[x_]: =Sqrt[var[x]];
EndPackage[ |;
SRJ5 $TJF—> Mathematica Y] Notebook % [T, % A

In[1l]:= <<MyPackage" GOS8 TS & BT 3045 %)
B
In[1]:= Needs["MyPackage "]
Iz AR R . BAE AT DA A i f i i 2 1. il
In[2]:= data=RandomReal[{0,1},10]
out[2]= {0.843481,0.0311424,0.581385,0.474761,0.90702,
0.0610089,0.429437,0.820879,0.12268,0.881098}
In[3]:= {mean[data],geomean[x],var[x],stdev[x]}
out[3]= {0.515289,0.32994,0.121851,0.349071}
] & 8
1. #% 5 AN —AT8 7 &L Hr i 100 £ 1000 = J8] ey 4k 3 2% 11 BT wy i A H

2. M —MEFFWER TR,

2 3 n
3. M et =1t x+ iy bt T HEREAFIOC AU,

4. REBERTRE X -2x2 +Tx +4=0 R ERRZNTL07,

_ — — Xk—zf(xk—1) - Xk—1f(xk—z)
xXo =—1, xi 1, x« i) = fCxis) , k=2

5. & X% fl(x):ﬁ,fn(x):f(fnfl(x)),nEZ,EE?% [5G0y fis(x) s

Jo COME R REIF A im [, Qo By

.

6. FEALA R AL —100,100] A ) By 30 L%k x; s 34 W (xis f (X)) B HLA
Hp
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Jsinx, -100 << x<<-20
flx) =< x*%, -20<x <20
Icosx, 20 << x <100

7. REF 1= 2%, =N2H Vo RIRG B BA R E

8. WML RITLHEAEL 10,1000 oy 3 B 7 2 J7 [, Rt H e Wy A [

9. MEALAE&RITTHEAEL-10,10]0L A 8y 4 By 5277 B, JF 11 58 00 R AR {8 A0 A AE
W,

10. ARITEEB N 3 HWEFLBNRTE

11. ﬁ’ﬁfﬁ%f’ﬂ’% x:(xly“’,xn)ﬁ"]:%ff*?ﬁ;&

n

Fxllv =20 Ixels Nxlla= 27 [xl? lxlle = 1{1{1;951\)6/(\
k=1 k=1 =K==
12. HHEE mXn LEEANEH A= Ve(ATA)  Hf p(ATA) %k
T A MR KBEEAR,
B.ﬁﬁ%umwxﬁqa-,mmx&&MAﬁ KA,
14. 38 A (x5 y),i=1,2,++,n, % X Hermite 8 f1 = K £ &3 15 8 2,
15. )ﬂﬁftﬁ‘z‘%%é/AiWr“”%‘”/\

n-1

['rcode~ B (e w23 ra ko + fmr). n= s
f(x”)
16. | Newton # R AR Xx,+1 = X, TP ),/ﬂiﬁ%‘zﬂx)fO%ExO it 2

AR .
10x; =2x, —x3=0
17. & Gauss-Seidel 3 {hkﬁ@{_le_FlOXZ_Xg_ —-21, B B & 46 H, U
— X1 —2x2 +5x3=—20
[ XETD = X© | <107 B & K47 L
18. w X% (OB EE (O . B THr.EF x hFHk.

* * * * *

*» 0 0 0 =
* 0 * 0 *
*» 0 0 0 =
* * * * *

19. RXE#HK g(y) fr i g MH AT
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23
12

3
18
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22
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19
20
21
10

o N O G

9
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20. HERFATEEEN AN QAFTHOA[ A5G

A

n
Al = miaXZ‘aik‘
k=1

n
= max ), | au|
ko=
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% 1Z Mathematica A E

<& HERGRAH

N[ expr | expr 177 S E
Rationalize| x | 1k x A B
IntegerPart[ x | B x R 4y
FractionalPart[ x | B x ph/NEGER Ay
Round[ x| x WO LA
Floor] x| ARTF x By KRB
Ceiling] x | AINTF x BB/ INEEEL
Mod[ m,n ] m § n BRI IE A%
Quotient m,n ] m/n WHEERER T
<& MEHEFERY

Abs[ x ] EXGOE SR FE RV EGhl
Sqrt[ x| FITHR
Exp| x| ERAQSRA Y
Log[ x| ER/30E ¢
Log[ b, x| LL b RIERIXTEL
Re[z].Im[z] SR SR L
Arg[z].Conjugate[ z| &% 1 4L
Max MBS LUTyN(]
Min HNFRICE P/ ME
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X

Sign 155 PR AR
Sin.Cos, Tan,Csc,Sec. Cot —fREL
ArcCos.ArcTan, ArcCsc, ArcSec
ArcCot =S R
Sinh, Cosh, Tanh,Csch.Sech.Coth
X b KR
ArcSinh, ArcCosh ., ArcTanh, ArcCsch,

ArcSech . ArcCoth SO pR R
ContinuedFraction T ROE
FromContinuedFraction

TR 43 BOE A
Binomial[ m,n] I A R AL
Multinomial[ nl,n2, ... ]
ZIH G R
Factorial_n] n HBrAECn )
Factorial2[ n | W T (n ! )
FactorInteger| n | ESIRaii
GCD[nl,n2, ... ] I PN/NAL ¢
LCM[nl.n2, .. ] /NAREE
Permutations[ a] a "FICE KA HES
Prime[ n ] % on NER
PrimeQ[ n | i n BB MR
PrimePi[ n ] AN n EREEL



<& RTFRMRIEXHEY

Range A —YES R
Table s 2 YR 3
First KA FENE TR
Last FRIRAXIN RN G —DTER
Take eSS Wi R E YR I STV 3

Insert TERIATI R PIHATTER
Rest MERINR S — 1 I0 R
Drop MR A ek g £ TR
Apply[ f,expr] ¥ [ EHIE] expr
Length Fk AN R K
Sort XPHRICEHET
ReplacePart Bt R
MemberQ FIBCR R BIERT
FreeQ FIWTTR BB AR

Count[ list, pattern ]

list 7 5 pattern DCJCAY G2 ML
Position[ a,x | TE a PR x BN E
RotateLeft expr.n] [[ZEFF# n Mg
RotateRight[ expr,n | [i] &5 n My E

Prepend TEEHHAAITR
Reverse W62 5] 3o >
Append YN RKRRBIHAICE
AppendTo

TR ERBOKEHATTR
Join L FRIE R
Union EiHEENICRENITRAT
Flatten[ a | i B3 T

Partition[ a,n |

HAIFARO AT KN n 0 THI%
& FHEM

Characters s | #1745 H2 43 HI 2 F 45751 4

i S

StringJoin ¥, s1<>s2<> .
2N FRF RPN — AT
StringLength[ s | FREHRRKE
StringSplit[ s | K75 [T 45 70 F P4
ToExpression| s | {1745 H1 5% by F218
ToString expr | KB A N FAFH
StringDrop MR FFF ot R
StringInsert[ s, t,p |
TEFAH s BFINLE p AbidA ¢

StringReplacePart TR
StringReverse[ s | Hifg] s rherE T
StringTake BUEAF R 5

ToLowerCasel s | {17 B15% 4k /NG -6
ToUpperCasel s | 4117 B 4k K5 B

F2E HMFREEER

PolynomialQuotient %8 £ 1= A Ry =
PolynomialRemainder
R ZUr R
PolynomialQuotientRemainder
AN SR WIS
PolynomialQ[ expr VX |
R4 expr &K TETC x I Z I
Variables poly | Z 1=, poly #7258 J051 3%
Exponent 2530 3 e e A UK
Coefficient[ poly,x,n]
Z I poly H“ x*n " Til i) R 4L
CoefficientList[ poly,x ]
Z I poly & T7ETC x M REII#
KT TTH BB R

MonomialList

CoefficientRules
2y H PR 2R BRI K ) o 1 91
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FromCoefficientRules
H1 BT R B 2R 2 T
Expand
J PR AP B FEAUHNE B T 7
ExpandAll
JETF B AP A RO 7
ExpandDenominator|_expr |
JEIT B expr HY 7 3 7B
ExpandNumerator|_ expr ]
JEIT B expr Y 731
PowerExpand
JETT 2B A B BRI 5 /E
& IR S
o Fe ik 2H AR A A
ApartSquareFree[ expr |
IR E AR o X b
RIEMRZIAR 7RI

Collect
Apart

Cancel 2yorFek b o2
Together i kA 33
Simplify LATE SN
FullSimplify[ expr I Ak {8 #1520 expr
Assuming FRAR B SRR IR

IrreduciblePolynomialQ
RIS 75 S AN ] 2 22 30 5

Factor

vy VI RNCIESE $3 V€U B W D PN
FactorList N[ 24 K5 S 7 w5 3=
FactorSquareFree

I3 R T EE AR RS R R i AR
FactorSquareFreeList

Iy R TC AR Nl O Rk

FactorTerms
an N EACSENEE A WP
« 320 -

FactorTermsList
(R ESENEE2TERWNE AV FH
Decompose 43t i Z WX Z A 1IE X
PolynomialGCD 2533 X 21 114 e K4 AL X
Polynomial LCM £z 351 =20 19 5 /N =K
PolynomialExtendedGCD
ZIA Y R AR
PolynomialMod Z I, p B A
PolynomialReduce
Z I A L4y g A AR
Discriminant| f,x ]
—JL W OO A I
Resultant[ f,g,x ]
—ILZIi fOOF gL
Subresultants| f,g,x]
—J2 W fOOR g M F25:51) %
GroebnerBasis
Z WA AR Grobner A&

TrigExpand AR 25 AR
TrigFactor =R B X i
TrigFactorList BV SRR lES
TrigReduce =R SRR RN 22
TrigToExp A = A PR ECH 5 E R %K
ExpToTrig AbFE BRR B = ff1 R R
Solve sk 2w R BT A e

NSolve Sk 23 R A B
Roots 3K —70 230 X 7 T 0 A HE A i
NRoots
K —Je 2 I TR A SR AR
Root f, k| K—IcZmiz f 195 k MR
FindRoot[ f, {x.a} |
PLoa AWIER BB f Qo — R x
Reduce b5 Jy BB A S X TF K BT A i



FindInstance
KRR ECAEEL expr 1 n KR
RecurrenceTable

Fh 3 I 56 2SR ik XA U K]

RSolve i IH 3¢ Z SR A 38 114 X
Sum AR i 0
Product TR T
£IE HRY

Limit AR
D[ | Ti1) e R AR bR RS D 5 4
Dt X ix
Integrate —HEZHINF 5
Nintegrate —H s 2 I EE
DSolve oy R fif
NDSolve a3 7 i UL fo
Series WRERTT
InverseSeries TP
FourierSeries i B R R T

FourierSinSeries 1 B 1F 5% 2% 55 & =8
FourierCosSeries
B AR R R TT
FourierTrigSeries
L = A PRI
B
A L2
InverseFourierTransform
A5l B S s 4
FourierSinTransform
A58 L TE 5% A8 4
InverseFourierSinTransform
A5 i B 1 5% S A 46
FourierCosTransform  {i Bl 4> 8% A5 4

Residue

FourierTransform

InverseFourierCosTransform
A R LI 52 S A 4
FourierSequenceTransform
IO PP A (8 L8 45 (DTFT)
InverseFourierSequenceTransform

B ) R ) AR 8 (IDTFT)

Fourier B HUE B AR
InverseFourier B L i AR
LaplaceTransform P 37 A

InverseLaplaceTransform

P T AR 4
ZTransform Z 754
InverseZTransform Z 54
Convolve R GRS
DiscreteConvolve KR EH
ListConvolve IIREBAE B
Normalize REC LA
Orthogonalize PRI IE Ak

#2 5 & . VectorAnalysis

SetCoordinates BOE AR R
Grad T
Div T HUE
Curl T e RE
Laplacian[ f] vif
Biharmonic] f | vHf
FA4E MR

Table FFeak a0 S U
Array FH“PREL” 3 X 1) 1 B B
MatrixForm FHAR BEIE 2
Band( {i.j} |

T S A DR Y BRIRG b X aNils 21
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DiagonalMatrix 3% 52 SO0 £ 4 B4
IdentityMatrix{ n] & X n By 85 40 f4
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