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B1E Maxima DOEZ

1.1 Maxima DFEENEFFH|, £ L TKRT

Maxima %, 47 OS TEEHEIT 5, 77U »r—> a3 0—TT, TI1S, & 0S o—@Niry 7
Vor—3 q >y ofdi 5 hE iRl 9,
WA A N =V FEOICES T BDTHNIE, & 0S TR LIS T,

e Linux X MacOSX THNIE, ¥ =)V 6 xmaxima & & ¥ A 7 A > L F7, Linux Zaurus THNIZ,
— V15 lisp.run -M maxima-clisp.mem & A/JL £,

e Microsoft Windows THNIE, 2% — ~RZ V6 7125 — Maxima-x.x.x — XMaxima x.x.x
CEOET, 2o xxxETRT S LDON—Y 0B ST,

TR, Maxima #{f>TCHEL &5, a<y Ro@FicoWTIko=ICH L £, £/, HIHE
1%, Microsoft Windows KX b DIZHE- T E (),

EPTUEH AL, PP T TR %%, WERING o TH LB z = et cos(4t) 7T 7 Ziffiv
THFEL kD,

(%i1) plot2d(exp(-t)*cos(4*t), [t,0,2%%pil);

0.8 Bl

04 B

02 ~

04 F 4

.06 L L L L I I

Chot)

WgicEewThHy 7,

@ fEE AR & LT, Linux i (KNOPPIX/Math, Linux Zaurus) ®GB3M 02T 00T, 2552 FHLCHET, LoL,
OS Da—HPDLEMNE, 2D RKF 2 A2 hTIEHLA T Microsoft Windows HUCL £ L 7=,

B FNR—= N ORT, HOLEEEOCTEREETE, fIRICOSDSIFNENOEE > TV bOBHV FT, HOF|X 2 A A —
VLTHLHILVBNTL &I,
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kot Iam Yy (5) 1%, Maxima IZ ATJOXAY 2GR 5 b DROT, THRNEIITLTIES N,
Frz, VRN ST LTI, 2=22 -y VI TEOCTREL &9,

(%i2) plot3d(x~2-y~2,[x,-2,21,[y,-2,2], [grid,30,30]);

XA2-yA2 oo

AODH Lo 4NN
Abbio=nmws

(ho2)

CDTIT7% 7y I LIEEERTy L TAHATLILEE N,

XA2yND oo

Ao Lo e
L s —T T
Adbdio=nows

HHZTEATHLS ZeMTEL2 2B W RETLBnEd, VI 72 F0Tiidy ¢
loo BREDBHL 0D b, A FENERLZ e TEET, flXIE, ke A Te 0 2K
B2 +ar+b=0 2P THREL £,

(%i3) solve(x"2+a*x+b=0,x);

(%03) [X = = ——mmmmmmmmmmeeee g — ]



1.1. Maxima OitCfifj & Ffl, =L TKT 3

CDEIIC, WFEREEGAEEETY, BEORLICHOTLENET, £/, AEROENEMETH
NIFRET S RAZ L TEFET, iz oFBER 23 +32—-7=0 2 BITHNTHFET.

(hid) solve(x"3+3*x-7=0,x);
sqrt(3) %i 1

sqrt(63) 7 1/3 sqrt(3) %i 1 2 2
(hod) [x = (-==————- +-) (= === - =) = mmmmmmmm———— ,
2 2 2 2 sqrt(53) 7 1/3
(m===mm—= + =)
2 2
sqrt(3) %i 1
sqrt(63) 7 1/3 sqrt(3) i 1 2 2
x = (--—————- + =) i =) = s ,
2 2 2 2 sqrt(63) 7 1/3
(=== + =)
2 2
sqrt(63) 7 1/3 1
x = (=== +-) - mmmmmmmmm oo ]
2 2 sqrt(63) 7 1/3
(=== + =)
2 2

INTHE, BEMICEN L S VoEa o EH YD 0o T, ol fEZRRY R L TRUYEITIIL TA
E

(%15) float(expand(solve(x~3+3*x-7=0,x)));
(%05) [x = - 2.117364769746451 %i - .7031437899802674,
x = 2.117364769746451 i - .7031437899802674, x = 1.406287579960535]

INT—D0FELM » = 1.406287579960535 & —fH OB ZIH © = —0.7031437899802674 +
2.1173647697464515 355 Z L W39M 0 £,

FEAZ R I TR, MAPKAOINELTEET, fIA, o° OlAR, %ﬂ DR
HTHEL &9,

(%i6) diff(x"x,x);

X

(%06) x (log(x) + 1)

(%17) integrate(1/(x"3+1),x);
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2x -1
2 atan(------- )
log(x - x + 1) sqrt(3) log(x + 1)
(hoT) - e + mmmmmmm e + mmmmmm o
6 sqrt(3) 3

T/, W ABERERL e TcEET, flaid, =AdiE SR L2 AKRE ToEE G ER ma”(t) =
mg —ra’(t), 2/(0) =0, 2(0) = h ZENTHEL & 9.

(%18) atvalue(x(t),t=0,h);

(%08) h

(%i9) atvalue(diff(x(t),t),t=0,0);

(%09) 0

(%110) desolve(m*diff (x,t,2)=m*g-r*diff(x,t),x,t);

(%010) x(t) = ———————————- + ————= +

U RN, CFEREZSALEETHI I LMWTIET,
SOIHFRE LT, XT MARATIZIRD 22 TEET,

(%i11) matrix([1,-2],[2,1]1).[2,3];

[ -4]
(%o11) [ ]
[ 7 1]

(%112) expand(determinant (matrix([1-t,t,1],[-t,-1,t-1],[1,1-t,t]1)));

2
(%o12) 6t -61t+2

D&, TU=VT NI TRMEE, SPREEEERE L TS 2 e M ZHEN 2T e g
T, LML, CIEENCZY 727, fuARETmICOHFICHLRY 9, 2IF FmicEHL T
WEEEWY DT,



1.2. F 54~ IVTDOHH 5

VT Maxima OFK T HFEZSIHL 9, Wi{la s, SETRLIEY, HEICL > TR OFEIC
IRLBFEMHLH DT, T nb L MENCH 2182 2 L1 0 Ry S T, FHCEEROIE, <>
VORENE AL ERERLCLE e X0, BELELEHETT,

HEVICLBNLLEES B, + 2T,

Maxima encountered a Lisp error:
Console interrupt.

Automatically continuing.

To reenable the Lisp debugger set *debugger-hook* to nil.

T BIFTTT., chTELHABAERETRT LN TEET,
ISk T, +mt3< SRV ENBHYET, FOBEE, ARL—F 4 YTV RATF A
M, BEEmREEESEEL 29,

e Linux F721% MacOSX ThHNiFE, > =)V T ps auxc | more TTHEZADIT % R T, maxima &
xmaxima @ PID &5 % ffid#, maxima O /7> S)HIC kill -KILL PID &5 CHadlik T S5 2
EMTEE Y, Linux ZAURUS o0&, B2 2 %A lisp.run IZ72 > TWH DO THEEL TL
by,

e Microsoft Windows NT/2000/XP T& i, | Ctrl ‘Jr’ Alt ‘Jr’ Delete ‘ F—TEFaVUT4/75%
NWEH LT, FARAIRZ =YY EREISEET, TOX AR -V DT B AF VT, maxima.exe,
xmaxima.exe DI, 7OV 2K TRY U CELEESEEL £ 9,

e Microsoft Windows 98/Me T L, FlbliL | TE 2D TINREMORET, FAEICHILCEHd
HIruBEw LT, [corl |+ [ a1t |+ | Delete | X —% 2 [ L THEHIL £ L 5 9.

Maxima &7 S5 & XM HEFTHNTE, DT LI ICHBE a2 EmE L o2 L
TS, WEOT TV Ir—a O T TP L L)L TLEE Y, FEFIZ Maxima 27 &85 &,
Maxima OHETOEANEEL CLEY, a2 Ea— 7 OMAEZEL < NP AulpEMLH V F7,

1.2 #AUS5A4~NIVTOHHE

IKICH I A v~V T offin 523 L £9, Maxima O~V 1L, TARTCHEETLINTHETS, K
BOOBERREEFED L HICHIK 2 MW TEET, XMaxima THIUE, FICTTHEANTNY =TT
FUFMTHENRT IR TTN, ¥ = VR FEEANR -2 THNIE, a~ > RTHRICHISHELH Y
9, FRL

EEDEY Y |

THIAZ N TEET, HlAE, B 2 = f(x,y) TEFRSIN/-MHIZ I < R plot3d I DWW TN
THFEL LD,

(%i13) 7 plot3d;

DR function X T T, Maxima #2<> K& LTO function 1 MEEY THLZXicLET,
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Info from file C:/PROGRA~1/MAXIMA~1.2/info/maxima.info:
-- Function: plot3d (<expr>, <x_range>, <y_range>, ..., <options>, ...)
—-- Function: plot3d ([<expr_1>, <expr_2>, <expr_3>], <x_range>,
<y_range>, ..., <optiomns>, ...)
plot3d (2°(-u"2 + v°2), [u, -5, 81, [v, -7, 71);
plots ‘z = 27 (-u"2+v~"2)’ with ‘uw’ and ‘v’ varying in [-5,5] and
[-7,7] respectively, and with <u> on the x axis, and ‘v’ on the y

axis.

GUIHO BT T 2 X—=TJIT0 o THEPEIS)

See ‘plot_options’ for more examples.
(%013) FALSE

SEENE R NIV EZT OISR ETH, TR THEE bew, BERLEL kO, &4 7V 3
VOIELITRCELELIICLT, I~ TTRALAZ N TEET, HlORTETNE 254
CHEIREIERY — B 2B IED T L & 9, AL,

’http://www.infoseek.co.jp/Honyaku/

R TR EE Yy, £72, Maxima ONX—Y g U8, AAaH b o Ty Lirhig,

’http://www.bekkoame.ne.jp/”ponpoko/Math/maxima/maxima,toc.html

1S, IFEAEZIRIC L D HAGERMME S T E T,

CDEIIHED XTI DL DD FIAZFNL LN, BTG o —E850 LB e &,
ZO—EHN e GURBHO— B L FLMEY TEET, AL, BREO L I plot 23T b D% £
MELTHLSWEL £,

(%i14) 7 plot;

(maxima.info)Plotting.

Definitions for Plotting.

openplot_curves :Definitions for Plotting.
plot2d :Definitions for Plotting.
plot2d_ps :Definitions for Plotting.
plot3d :Definitions for Plotting.

o b W N = O

plot_options :Definitions for Plotting.
7: set_plot_option :Definitions for Plotting.

Enter space-separated numbers, ‘all’ or ‘none’:

&, plot #ELHUARERLO—ENFIREN, TOIbENEFRSELNEIFRLET, HEA
WS, 1 3; X TOETEAR-ATK > TANILET, TXRTCAELWIESIE all; & AT]
LET, FICAZ L0 none; & AJJL$7,



1.3. VHHNEEZ & 7

Enter space-separated numbers, ‘all’ or ‘none’: 7;
Info from file C:/PROGRA~1/MAXIMA~1.2/info/maxima.info:
—-- Function: set_plot_option (<option>)
Assigns one of the global variables for plotting. <option> is
specified as a list of two or more elements, in which the first

element is one of the keywords on the ‘plot_options’ list.

‘set_plot_option’ evaluates its argument. ‘set_plot_option’

returns ‘plot_options’ (after modifying one of its elements).
See also ‘plot_options’, ‘plot2d’, and ‘plot3d’.

Examples:
(ED o BMAAH%e< o TLL TN EIK)
(%o14) FALSE

%72 Maxima @ HAREICEAMBFEILEZL A CEFEEL ERAO DT, Z0HEEFEONIVT WY TT,

1.3 MANRERL

Maxima CTOVWHAREE DS L OFERERIE, —RoOKRFEY 7 b =7 LIRS, IEAY +, kA -, 3k
Y x, BREEDS /, U CTIRRCEDY ~ TGk TE £

HEoBREGY BEIWICHK SNhE 70T, DEIELT () 2 ANET, 2B, MR- Ty
(BN 235 E T H2E00ETXT () ZHWET, FHMIRTREIIIEE TRAE TS, [ ] FHEE O
ERY A RMKRBUCHHASINEToOTEENLETT, TIHEEBRICHAELTAEL &9,

(%i1B) 3+5;

(%015) 8

(%i16) 3-5;

(%o16) -2

(%i17)  3x5;

(%o017) 15

(%i18) 3/5;

(5)2005 ££ 10 HEE, WL OO HREMBEERO T O Y =7 b2 E EAS T, H#ITHTT, EHELZoho 2 2125 T
WETH, FIC A>T LERZT LI 3 2H5 55T,



(%018)

(%i19) 375;

(%019)

(5120)  (4%5+2)/7;

(%020)

13 Maxima OFA

243

22

7

20X, PIATEEUEIC L2 0B o £ £k 2 212k 5 T, alRER R Y Bes i ik 2

LED TR Y £

BRI o EEHIY 2121,

] float CKUEETME T 25%) ;

AL £T.

(%i21) float ((4x5+2)/7);

(%o21)

3.142857142857143

E7z, HFEGERBLZ VT, LEOMRLTRUREHEY 5121, iz

fpprec: Hif;

TIREL 2k,

’bfloat(?f(ﬂﬁ%ﬁﬁ?‘éﬁ) ;

ICHISEL£7,
(%i22) fpprec:50;

(%h022)

(%i23) bfloat (%pi);

50

(%023) 3.1415926535897932384626433832795028841971693993751B0



1.4, BEGHE 9

(%i24) fpprec:16;

(%024) 16

(%i25) bfloat(1000!);
(%025) 4.023872600770938B2567

ZZTCMio7z %pi 21, MEERD ¢ 280kl £9, FAFICEEEOERE LT, BRNRDIK e 23RT %e
R, A i =/—1 2RI %1 BHY ET, £/2, bfloat TlE, MITFREIC B ITH T, EEMTOTE
MERENET, 2F0, LoBRFOHTHNIE, 4.023872600770938 x 102567 Lvv5H = L &=kl £,

1.4 BEEE

Maxima {213, #IFEHEBEGD & LT, MARHBERE TERINTWET, —fRoXFEVY 7 o7
THHSNTO BB I EToT, T QCHTEszeTL ey, HAREIED, &K
MaboebFETE, FHIREZRD L HREIE

sqrt (V) ;

T (i 22 SR8 5 R

’cabs(fﬁ);

TRODDLZEMTEFET,
(%i26) sqrt(72);

(%026) 6 sqrt(2)

(%i27) cabs(-1.2);

(%027) 1.2

(%128) cabs(2+3*%i);
(%028) sqrt (13)

JRICBEN,

exp(\) ;
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THADLDZELUHLTEETL, KThHb ek he EATITHZET, ~ o ThbidhcEEd, ¥
TR RUT

log(zV);

THIRNRE G528 TEET, 20, FHERTHNITE, log(10.0) THILZVLENH Y £,
(%129) exp(2.3);

(%029) 9.974182454814718

(5130) %e~2.3;

(%030) 9.974182454814718

(%i31) 10g(20.0);

(%031) 2.995732273553991

(%132) 1log(2.0)/log(10.0);
(%032) 0.301029995663981

—ABERTHNIE, sin(GR), cos(FV), tan(GN) U & LT, sec(3\), csc(GV), cot (F\) Bifj-> T
E9., ZoL AT, VRS (radian) THAE T, BRETHALVE &S, AEEZ 7 5L T 180 THI
LEWWTL £,

(%i33) cos(%pi/3);

1
(%033) —
2
(%i34) tan(45%%pi/180);
(%034) 1

WAL, HIC a 21707 F, 29, asin(G\), acos(7\), atan(z\), asec(\), acsc(F\),
acot(F\) WHV T, oo LIEFETHEINRENL DT, BEFEOMNPVETHNIE 180 LT
THLZZ e THELSNET,

(%135) asin(0.70710678118655)*4;

(%035) 3.141592653589807



1.5, ZER e B ER 1
(%i36) float(atan(0.08)*180/%pi);
(%036) 4.573921259900861

WHEFRRIRCTH L, KIS h 272, 2% 0, sinh(3\), cosh(F\), tanh (), sech(F\), csch(FV),
coth(F\) 2%V £9°.  [AFKICIIHIFREIE Y, asinh(3N), acosh(FV), atanh (), asech (FV), acsch (),
acoth(G\) 2%V £7,

—ROFREEY 7 v =7 AR, B OIS HICHEE ANS Z & baRETT,

(%137) sin(cos(0.6948196907307875)) ;
(%037) 0.6948196907307875

72, NS ORELBEERSENTEEREDIE, LTEERFFE/RVET., TIH1S, B Lo BN
HNITE float(FX); F/21F bfloat(GX); ICH|ETEL £,

(%138) sqrt(5);

(%038) sqrt (5)

(%139) float(sqrt(5));

(%039) 2.23606797749979

1.5 ZERELEBROESE

Maxima Tl¥, Bl72 Y, Maxima Tk 5HOWDEBFENBZCE ST TBLLEREZNHAT 2 &2
TEET, Thidld,

| ERG:ERONE;

TS E T, AL, a EVILFERS, 2 LD HELESE DI,
(%i40) a:2;
(%040) 2

ELET. [ARRIC a &0 STFERIS, sin(z) &0 BAZiESE 5121,
(%i41) a:sin(x);
(%ho41) sin(x)

LLET, £, HEMREENATSLZ L VARETT,

(%i42) a:2;
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(%042) 2

(%143) a:a+2;

(%043) 4

SOOI, BRE L THENERZ I SEONTET L, BRARETEEIEOLNRWRY, By g
Yo, ToLITELTWET, 200, DEiH--ZHENOHEOL XITH) V- TLED &,
BTV OHEERZRALTLEY, ELWEARRS 20V b T CE£T, flAlE, 2, o lliT

4 LOOEMR A THETNS, ThEeThTnized5e,
(%i44) a*sin(2*t);
(%hodd) 4 sin(2 t)

T, FIRADENTL Db, alZ&ZASsTLE DS, BLILIIRVET, Z2H9nH e
XX, o & 4 OfEEEET L0, B

[RiLLCEZ B ET 2B 1, R HET 2L 2, ),

EHOET,
(%145) kill(a);

(%045) done

(%i46) ax*xsin(2%t);

(%046) a sin(2 t)

e, WL Tk oicen 9,
EFRTELORFERLZTITIEH A, TV I FNVORFEERY

[BRC® R =R

TERTHILNTEET, ZOBRHISHEIEROZ & %2, B (VETI) LnET,
flZE, RFFTEISHTL B 2 cBYba7 - #75 ZATAFERI p(x,y, s,t) = 2°y" ZEFRL T

HET,

(%i47) p(x,y,8,t) :=x"s*y"t;

(%04T) p(x, vy, s, t) :=x y

(%i48) p(1.2,0.8,1/3,2/3);
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(%048) .9157713940426656

(%149) p(s+i,t-1,u,v);

u v
(%049) (s +1) (t-1

ZOEFRTIE, BPSFIITHL x,y, s, t DEXAENRNATLHZ LT, HORLEBEMHTZZ et
TEFT, COLEIICERLEERY, SHIhoBlBoERCHHTAZ LMW TEET,

(%i50) q(x,y,z,s,t,uw) :=p(x,y,s,t)*z"u;
u

(%050) alx, y, z, s, t, w) :=px, y, s, t) z

(%i61) q(x,y,z,s,t,w);

(%ho51) Xy z

F7z, AAEFHZBEUNCEY AL Z & T, #HLHELZ T2 MW TELHRUEEEFT LMW TEE
T, 2O, B6E [TaroI v rofdbk) THHTLZ2ICLET, F, ZoBREHEE
THEY, kill Z W FE T,

(%152) kill(p);

(%052) done

(%i53) p(1.2,0.8,1/3,2/3);

1 2
(%053) p(1.2, 0.8, --, --)

3 3
(%053) a(x,y,z,s,t,u);

u

(%053) px, vy, s, t) z
(%053) kill(q);
(%053) done

Z ZETT, Maxima OFRHED 2K —HTH 5, BRESAMEORAEE TEHMNL £ L1,

1.6 ERFEMEEE
1L US4 v~nT

BRI solve &Iy, F T4 VAT THRNRE D, RIBHNITFIRL 2 &0,
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2. MAPEE &5 1E

(1)

()

ROEFHE%Z Maxima TEITL RS,

2735 + 1846 — 3099

2.35 x 391 —-1.83x7.01

6174
58 + 89

2.215 x 3.44125

(757
3z +1

Wl

3. iUEtE

ROMBZ TN ZNHIMEL 30 HreiTll z s,

V3
cos(sin(2.63%))

10%10(42)

1 1
16 arctan (5> — 4 arctan (239>

eV 1637

. RNAFE
SCFERCL 1T cos(30°) DfEER A LR S,

Y?Eﬁcﬁ,ﬁ%ﬁwﬁéﬁkbﬁémo

i?%ﬁsm,ﬁ%i@@%ﬁkb@émo

2cs DIEZRRDIL IV,

LFEER t, e, s MEOBEFREHEEL RS,

1% Maxima OFA
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5. Bl ES

(1) BlIxMz 25258, ZhEEEEOMEE LT, WET oilEE0 R % R B p(a) %
EFLR I,

(z —32) ZIRT L q(x) %

O ot

(2) HlIEW2 2HAx5L, ThEEROEML L LT, MIET2HROE
EFRL RS0,

(3) HIEW z,y, 2 BH5ADLE, TNOHERMICED 3RILRY MV (2,y,2) DRES a2 +y2 +22 &
WY r(2,y,2) ZEFRLRIN,

(4) HlIEa b, x,y, 28 5A5E, TNOERMITHLD DD 3 KITRZ M (a,b,¢), (x,y, 2) D%

I cos™! ax+by +cz 2RI s(a, b, ¢, 2y, 2) BEFRLZ I,
r(a,b,c)r(z,y,2)

(5) B p(2), q(@), r(z,y,2), s(a,b,c,2,y,2) LEEGRORREHLEL RS,
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B2F J5T7DHEE

2.1 FHEERARIS I (GEEOHE)

Maxima OHEELHFED —D2 & LT, BB/ I 7% 2eMFETF oL TL o, Ficy THEIE—
Fachod) bHLET, ChUIEZL0FED, MEONREONET L, PBRHREL ST T TD=DIC
WLAREZETL 9,

RKetBY 7 b7 7T 7R HREIEH D £ 928, HETHRUET — ZITE DS THI 2T,
WFEREGAREFOBBEERE 2 SIIRNJEETIERWETY, 2720 oF/Ah 9. Zhic
oL ¢, Maxima B CIEAROBRWE Y 7 b7 = 715 & 0 LR IT 2 0 Micw &, Hia i CES
SINTBED T 7%, FRUCHH 2 e TE £,

UL, BUEANL y = f(z) ROBHED SO TARAEL L. AL, y=2> D/ 57% —2< <2
OHEIPHCHRENT R E T

(%i54) plot2d(x"2, [x,-2,21);

4r

351
sl

25

(%054)

COMD X DI plot2d FRILT /I 7 &2iE 9, HRNIL,

plot2d (BB, DEFER A, FGME, 4 T E], BEaAd 7 a v &) ;

T, 2oV o7k JEHIE, EXREHEZ 100 OXICENL, TOREBREICNAL TR
ﬁ%MKﬁTO&WTWi?OTTﬁ%bL,%EL?E%?&@@@TXE%&%ﬁ%%K,%5&5@
%W%L1<h&w:2ﬁ%@ifomiﬁ,y=;ji+lﬁ2ﬁ%5f?o

W E AR 22 BIRCT DS, HHROBEUEE Y 7 kv = 7 odClE, Maple 28% b BN T2 & B E T,
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(%155) plot2d(1/(x-1)+1,[x,-2,2]);

25000

[T S p—

20000

15000

10000

5000

-5000

-10000

-15000

-20000

-25000
-2

(%055)

COEIMRS KL ARG T TR £, Zhid o =1 OITYT, Maxima 2SHY %L 25
TEHEZITHU- T o TN, oy, THaREw) L 2AETHRELEY, £27T, Hifo
HHOIEEL T &, Z200IFABITEMIHEE L 22 <720 £7.

(%156) plot2d(1/(x-1)+1,[x,-5,5],[y,-5,51);

(%056)

512, 20 plot2d MUY, HE D/ T 7 #ERTHERFICH < 2 £ 3a]BETT, plot2d MEUICEK D
G E [ ] CHi-7/2 ) A MO THISET 2T TERTINET, MR, #orI 7EERTUNL
L, WO ENRL S50 TR 1825 TO LB £7. 2 2 Tl, cos(z) D54 5 —ZIH
RITT, PLTO0EE LT b oz —FEIciin TR ET.

(%i57) plot2d( [cos(x),1-x"2/2,1-x"2/2+x"4/24,1-x"2/2+x"4/24-x"6/720] , [x,
-2x%Ypi,2*%pil, [y,-4,4]1);



2.2, TN 757 (EAEREROGE) 19

COS(x) -~

i 1-x"2/2
| | XM4[24-x"2/2+41 -------
3 i ! Fun4 —-—-

(%057)

Fie, FERNOENO 7S 7 G075 7 2 BRTUEL &2 OHBENPERIREZ >0 L5 ok
KBRS ZeMHY T,

(%158) plot2d([exp(x),3-x"2],[x,-2,2],[y,-1,41);

x m]
oy
N X<

o

(%058)

ZOEIICy=e" L y=3—2> DI TTIE 2TRDLDT, FEE 2 DO LD £,

2.2 FENET ST (BNEEERROGE)

KIS, 2 ZRGHY oy RO EN RO R &, FIIC L > TET % 2 RO FEHND & 5
WCHNTERE LT, {z=f(t),y =9)} BOBNERGORO 7 5 7 2 THEL 9, Zhb, plot2d
THEET, AROGATWY LB > TEET,

MAE, =cos(t),y=sin(t) DFT 7% 0<t<2r OHRFATH N THET,
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0.8
06
04t

02 !

02}
04k
06 F

08 |

(%159) plot2d([parametric,cos(t),sin(t)], [t,0,2x%pil);
(%059)

Zoflo & 91T plot2d U, {z=f(t),y=9t)} MOEBOZ7 I 7 i 2encaxd, F

plot2d([parametric,x AT DKL,y RO BEEQ , UENERCE, FRIGE, (X TE], LERA T g
VEH) ;

e E£9, 2D plot2d EMENEBEFOREECENE RIS, EAZEHROHEHTZ 10 oKX EICEN L,
ZORE SEERABEBICARAL TEONIZEEZBRTERONTHET, TINDS, IR RALZ .
VAR HVERA, TIT, FENTIHEWPT LT, LOPLESMICLTARAET. Zhidld, 47
> = [nticks,100] D k) ICHE AL £ 7,

(%160) plot2d([parametric,cos(t),sin(t)], [t,0,2%%pi], [nticks,100]);

1

08 |
06 |
04
0.2 ~ -
0F
0.2 - _
04
06|

-0.8

-

(%060)

ZOFBHIET, WONRTITICARAET,
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2.3 MAUHERI ST (GEEDEZE)

Maxima (& 3 (RICH ORI L ORY T2 2o T Z W TEFET, £, 2 = f(x,y) ROl
BB BT AREL &9, A, dhifl 2 =2%-32y? 75 7% -1 <2,y <1 OHIPFA T TAHE T,

(%i61) plot3d(x~3-3*x*y~2,[x,-1,1]1,[y,-1,11);

(%o061)

Z oD & 51T plotdd LTIV R 7T 7 &4 £9. FHT,

plot3d (BIRN, [x FRAZERHE, BdLGE, K TE], [y RAOZERG, BGE, KT {E], BERT
AZEIPA -2 OF

TT, 2oV 7Y, EFAEHBEA 30 x 30 X MICESL, (MAL CESNSE2NUET

2
B TOET. TS S OB, WG ko TRIAFRY £ 9. MR, 05 2129 T,

(%i62) plot3d(x~2*y/(x"4+y~2), [x,-1,1],[y,-1,11);

X2y/(yr2+x"4) --ooooe-

0.6
0.4
0.2

-0.2
-0.4
-0.6

(%062)
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COWRE BIRASELHICE, AT 3> [grid,50,50] DKL DIC x,y ONERE LT &L ICHETT 5
EENTFNOWUIFEZNY - EHMIN L s THESPESAEL 77,

(%i63) plot3d(x~2*y/(x~4+y~2),[x,-1,1], [y,-1,1], [grid,50,50]1);

XN2%y/(yN2+xM4) -

0.6
0.4
0.2

-0.2
-0.4
-0.6

(%063)

WOENESHEL7-RbY, NUFOEREZRIBO-DICHENE>FHICHATLEY 2 &M LIFLISE
ZVETOTC, WENRTHENLETT,

ETC, ZOEI RN TS 7O EEET 57201218, A an oMo 20580850 £9, 2o
B0 — 5% 7 U » 7 CONATRT v ZLTHEL &9, Wliz HECEESE5 2 LT ET,

2.4 VKRR T ST (BNEEERRDGE)

Yol MIZ x = f(s,t), y=g(s,t), z = h(s,t) MOBENERFRDO T Z 72 THEL &9, A
(3, BRI 2(s,t) = cos(s) cos(t), y(s,t) = cos(s)sin(t), z(s,t) = sin(s) % —g <s< g, 0 <t <27 OHiH
THWTHET,

(%164) plot3d([cos(s)*cos(t),cos(s)*sin(t),sin(s)], [s,-%pi/2,%pi/2], [t,0,2%%pil);

Function --------
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(%o64)

Z oo k512 plotdd FIEUE, {z = f(s,t),y =g(s,t),z=h(s,t)} WORED I Z 7 B 2 &M T
9, FHI,

plot3d([f(s,t),g(s,t),h(s,t)], [s, BHLAME, #X T ME], [t, FLAE, K TE], BB A Ty a &
ff) ;

L7220 £, 2D plot3d HEX O FHE, Nz 30 x 30 ORI L, T OR% SIHERK
AEBICRAL TELNEEZRY I CBOTHET, &I, 472 3> [grid,50,50] @ kDI
HERLT LOICHIT A2 8T, M{EOWOPSERITEET, ITATTINS, 1l SRR E
WS THRET,

(%165) plot3d([3*cos(u) + 5xcos(3*u) + (3*(cos(u) + 5xcos(3*u))*cos(v))
/ (2%sqrt (234 + 90xcos(2*u))) - (3*cos(6*u)*(sin(u) +
5xsin(3*u))*sin(v)) / (2*sqrt(13 + 5xcos(2+*u))*sqrt(22 + 5*cos(2*u)
+ 9%cos(12#u))), 3*sin(u) + 5*sin(3*u) + (3*cos(v)*(sin(u) +
5xsin(3*u))) / (2xsqrt(234 + 90*cos(2*u))) + (3*(5*xcos(3*u)
+ cos(5*u) + cos(7*u) + 5*cos(9*u))*sin(v)) / (4*sqrt(13 +
Bxcos(2%u) ) *sqrt (22 + 5*cos(2*u) + 9*cos(12*u))), 3*sin(6*u)
- (sqrt(13 + bxcos(2*u))*sin(v)) / (2xsqrt(22 + B*cos(2xu) +
9xcos(12*u)))], [u, 0, 2xYpil, [v, 0, 2xYpil, [grid, 80, 8]);

Function --------

Adbhio=nmows

(%065)

NG EREEICTY U NTEHMALEWE X1, ROEE2BHEICLTLES N,

2.5 gnuplot & MDIEE)

Maxima @ 7' Z 7%, 541727 2 7oy 7 N =7 TH D gnuplot ZHIHL T ET, hk
Maxima & FFICHEISETHAL £ 9 &, SoICEM 0T T 7REDIRECRY £,
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plot2d X plot3d I, Z® gnuplot CTIkA ST —4 %2 H/19 252 &M[RETY, ZTokoHilly, 47
v a & LT [plot_format,gnuplot] ZIFEL £7. T2 &, maxout.gnuplot &\ 9D 7 7 A%, BlfE
DT 4 L7 MU IS NE Y, £h%E gnuplot DT,

e plot2d THKL /=T —F7% 6,

load ’maxout.gnuplot’

e plot3d CTHKL =T —F7% 6,
set hidden3d
load ’maxout.gnuplot’
unset hidden3d

T, FThEFNhFRTHIEMTEXFT, set hidden3dd &1, VIKNZ I 7IcBWT, Bick->TRA
ROEEAMIFOR L P LI RT 2B 2 e TF, T, —EEL Zich D I, AaTr =T
VIR EZAL 7,

2.5.1 BEBOIHKKTS IaERTRRIES

BUE, Maxima (213, R 2 @ERTFORSELEENH Y FEA, £2C, &GllifoT -
BEFIEELT, N2 E DT gnuplot ICIHWTYHL &Y TSV 9, SelEokhAhmmc, TE T
2z + 3y = 3 Z[AFFICHi T AR E T,

¥, JeFED maxout.gnuplot Z O LEICEHSIEA F9, 2 2 CTIIUS, utility.gnuplot CH
AL LET. IS, FHVHEEBALRG: o = 5, y = % st bREBLT, 0<s <15,
0<t<2 OfIFATHISHL £7

(%166) plot3d([s,(3-2%s)/3,t],[s,0,1.5],[t,0,2], [plot_format,gnuplot]);
(%066)

KIS, 7FADNTT ¢ ¥ Zifdfil ST, utility.gnuplot & maxout.gnuplot DIAICH 5 set pm3d &
splot DITZHIMRL £9., 2L C, gnuplot ZHENSE T, KD EIITANILET,

gnuplot> set hidden3d

gnuplot> splot ’maxout.gnuplot’ notitle with lines, ’utility.gnuplot’ notitle

with lines

QB2 2 VT
) AR fRFA DA 7 5 1, gnuplot 3.x DIFJTL 725, unset hidden3d TIE7%: < set nohidden3d &7V &7,
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o
it arar ot

gnuplot> unset hidden3d
Eiz, 7T TNOBRONELEZ BT, view |2 o @liE b & 3 2l & 2 ik dioe § 5 [olin
BEERETCThTh G A £,

gnuplot> set view 60, 300
gnuplot> set hidden3d

gnuplot> splot ’maxout.gnuplot’ notitle with lines, ’utility.gnuplot’ notitle

with lines

gnuplot> unset hidden3d

gnuplot> set view 60, 30

2.5.2 HFEHRISTEERT D

BUfE, Maxima (213, VARNZRHHOFEHREF RS ELEEVDH Y A, £2C, T—F&qlsK
LT, ZHITHEDNT gnuplot IIHWTE 6 FAH D 9. flald, HFHCLIETLba7 - 47
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5 2T () I 2 = Avsy! OFEMEOTRET, A=1,5= % s:§ LT, 02,y <2

OHFH TN E TR E T,
(hi67) plot3d(x~(1/3)*y~(2/3),[x,0,2],[y,0,2], [plot_format,gnuplot]);
(%o867)
{KIZ, gnuplot ZHLH ST, RO KIICATIL T,
gnuplot> set contour

gnuplot> load ’maxout.gnuplot’

R e e 2 e 2 2 2
G i i i
e e

7777 L7
Y i i 67 e
i A
LT AT LA 1 A 2 A,
p, LF
::uun':',',’,,,;:

gnuplot> unset contour
ZDXIIZ, contour AT Y g EOFL I L CHESMMIINETW, 2oL X, hiddendd 47 5
EOTLE, FEHO—EHEPMETRNATLE ) OTHEIwLEEA.
Eo, FEMOFmS VANV BHRD 3 O ETHRICEE TS ET,

e set cntrparam levels auto “F7MAL
A S ORI o MEDR %, JRESNIZFEARUCHE L CHSHRE HE L 30,

e set cntrparam discrete VU A B
MEVAME, BETF—F2ar<TR->TY AMILET, HELLES IOV TEHEGRE M
ML %9,

e set cntrparam increment #JAfE, Moy, KT {E
YAEP ST E T, FFEL A TR IMNY A MESN, ZOEE SISO W TE MR Z il L
ESE

gnuplot> set contour

gnuplot> set cntrparam levels auto 10
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gnuplot> load ’maxout.gnuplot’

gnuplot> unset contour
S 61, Mmool L CHEEGMLET eE, EEh oo 9L, FERLETOT T T7Im0 £,
HTE O % 714 9712 1% unset surface LIFEOC L £9. ZLCHEDMSD 5121, view A 7Y 3 i
0, 0 ZIFEL LT,

gnuplot> set contour

gnuplot> set cntrparam levels auto 15
gnuplot> unset surface

gnuplot> set view 0, O

gnuplot> load ’maxout.gnuplot’

D SEEHRRR DA 7 3 13, gnuplot 3.x LIATTL 75, unset contour TlEZ:< set nocontour £72V ¥7,
(®)gnuplot 3.x PIFITCL /25, set cntrparam auto FAM TH4ATT,
O) it fERA DA 7 5 > 1%, gnuplot 3.x DI TL 725, unset surface Tl372 < set nosurface &7 0 %7,
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gnuplot> set surface

gnuplot> unset contour

2.5.3 BIEXICIS7ZzRYAFEES

M2, Maxima @ plot2d, plot3d D4 7' g »Illd, [plot_format, ps] A%V, PostScript fiZa\
DYZ 7 MIEETCIEH D 9, LL, BIEKICID AGICIE, REICIEL THRADZEEZ & ofl L
AL 7w 2 bHV ET, £2C, —F, gnuplot ICHXY AATHILL TH5, eps EaNICEIR
TLIHEEMALETO, ChiZdHb5 255 THASKTEY 70T, 2 2 TIHMEICHIHL 7.

gnuplot CTZ 7 71T 2 LN TEET L, ROFIAT eps WaITEIRL £7,

(1) set output "7 7y ANE" L ANILET, KTT7 7 ANVEAZEL ST T L2018, 77 AV H
DOKREICHHRT .eps & 2T THBLHMONTL k9.

(2) set terminal postscript eps & A/JL 7,

(3) load ’maxout.gnuplot’ TIHi#L £7,

(4) Linux T®HNIE set terminal x11 T, MacOSX THNiL set terminal macosx T, Microsoft
Windows T®HHL set terminal windows CTH/JFe%ZICICEL £7,

F7z, COHFEDOIEHME LT, gif IEAR png IEAATH/IS Y, V=TI XN U—RTaky iy
WX AL HERH Y £T, ZD7=9DICIE, set terminal postscript eps DfNUb VI, set terminal
gif &7», set terminal png &L £, 77 ANVAOHHKT b, ThTh .gif &A, .png & L THL
EOMENTL &9,

2.6 EFXRFEBEEE
1. y=f(z) DTS2

(1) BB y=a@-1)2 0r77% —2<e <2 ORPFATHBL & 30,

MR LFLIZEIIC, COTFFANDITTIEZOHETERL THET,
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(2)

(3)

(2)

(3)

A [ 2R 29

T v =10 —-0.829* 75 7% 0 < 2 < 100 OHIFHCHEMA L 72 S0y,

N 34222 —4x—3 o " W
ﬁ}%ﬁ@(yzx + i+1x DTS5 7% —3< <3 OHPHTHIML 72 &0y,

KD 5 DOIFERI y = ¥ (k= —2,-1,0,1,2) 7T 7% -2 < x < 2 OHIFAT I L 72
Iy,

ik % = cos(z) MWERME WL DF 2RO S0,

ca=f{t),y=9(1) DT>

BT 2 = 3cos(t) + cos(13t), y = 3sin(t) +sin(13t) D7 T 7% 0 < t < 2 OHAPH THIH L 72 S0,

Ut — 2 2 ifiif @ = cos(7t), y =sin(4t) D7 T 7% 0 <t < 2r OFEFATIME L 22 S0y,

NVR—A DV A=A — b g = COS_(Z) Ly = Sm(t)_cozs(t) DI TR 0 <t < 2r ORI CH
1+ sin®(¢) 1+ sin®(¢)
L 72 Sy,

. 2= f(z,y) DTS

Vo
B 2 = exp (—W) cos (m/x2 —I—y2) DTT Tk, —4<z,y <4 OHHETHIEL 72 S0y,

cos(x)

¥y — 7 OfivNHITH 2 = log (cos(y)

> DT T % _% <zy< g DO HFH T L 728 S0y,

2 B9 % CES ZURHFH RIS (LEPERRED) u(a, z,y,p,q,7) = a (px ™" —i—qy_r)_% PEFRLTC, ThE
HhwCTa=2,p=2,q=3,r=2D757%, 0<xz,y<2 OHHTHEL 7RI,

= f(s,t), y=g(s,t), 2=h(s,t) DTS2

N = & x = cos(s) (34 cos(t)), y = sin(s) (3 + cos(t)), z =sin(s) DF T 7% 0 < s,t < 21 OHIHA
T L7 S0,

7 AT A RERE 2 = cos®(s) cos®(t), y = sin®(s) cos®(t), z = sin®(t) D5 7% 0 < 5,t <21 D
SR C A L7 S,

AN )V T Oy NI = 2 sinh(s) cos(t)—
s

2 2
3 nh(3s) cos(3t), y = 2sinh(s) sin(t)—g sinh(3s) sin(3t),
z = 2cosh(2s) cos(2t) DT 7% 0.3 <s<0.

sinh(3
9,0 <t <2 ORI T L 22 S vy,
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5. gnuplot & MDIEEF)

(1) Maxima C y = H_e,%ﬂ DT T 7%, —2< <2 OHPTHERL, % gnuplot ITIXY AR
Sy,

(2)  gnuplot ZHWT, z2=\/a?2+y? & 2=a+1 DIV I 7% -1 < x,y <1 OHIPFT—FEIIHE L 2%
S, ZoEE, LY TH LN DH LD BERETREL R &0,

(3) gnuplot ZHW\T, z=sin(zy) DFEGRDIV T 7% 0 < 2,y < 7 OHEPHTHH L 23, ZDE X,
S LIV E T ERREHEL S,

(4)  ETEKL7227 5 7%, TEX TV iAD % eps AN THI/JL S, £72, gif EATHIL S0,
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F3IE BIDERF

3.1 ZIHZADRE

— MR ORIEL S5 T, WANWAHY T, ZIEAZEBL VKRN0, HHERE Y
L7020, EROFAD S REREREZMELZVRYE, thieoTHIALRTH
HLDOTY, 2T, Maxima ICZN 6 OFEUREE S THREL £ 9,
3.1.1 ZBAIRAOEH

ZIH\ % [BFE 9 5121%, expand PREUCHI EIE L £, expand I DENIL,

’expand(%gﬁiﬁ);

7.

(%168) expand ((x"2+x+1)*(x"2-x+1));

2 4
(%o68) 1+x +x
(%i69) expand((a+b)~5);
5 4 3 2 2 3 4 5
(%069) a +5a b+10a b +10a b +5ab +b

CNTERL T NEDIEFEH D TTN, HNEL o TL 5 EMMU RN 672 L 72 5] e
MHYFET, LT, ROBZEBOEE >LERZL T NEDHY, ratcoef HETT, ratcoef
BRI D&,

’ ratcoef (ZIAIN, 280 ;

<7,
(%1i70) ratcoef (a*x~2+b*x"2+c*x+d,x"2);

(%070) b+ a
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3.1.2 ZIAADRPHR
WS, ZIHRE AT 21013, factor HRICAIXTEL £7. factor O HRIL,

’ factor (ZIEFN) ;

T
(%i71) factor (2*x~2-5*x+2);

(%o71) -2+ %) (-1+2x)

(%i72) factor(a“6-b"6);

2 2 2 2
(%ho72) (a-b)a+b)la —-ab+b) (a +ab+b)
(%i73) factor(x"4 + 4);
2 2
(%o73) 2-2x+x)Q2+2x+x)

$£7z, 2D factor ICHN 2 5256 L, ZRBUMREZSIEL b TEET,

(%i74) factor(2520);

(%o74) 2 3 57

3.2 BHEADERF
3.2.1 BHEIXOEHS

CCTWOEHRACIL, AT OICZHANICR > TS b0 eknEd, 8T, BHEAZIVWIKS T
OERDL, FTHENTLZEMOHLED £,
HHRNZWAT HI121E, ratsimp ICHIEEL 9,

(%175) ratsimp(2/(x+1)-1/(x-1));

(%075) o

T, BALLE TN TR B

num(ratsimp CHFEF)) ;
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T, MREZZTED B9

denom (ratsimp (HF\)) ;

TENTIRDLZEMWTEET,
(%176) num(ratsimp(2/(x+1)-1/(x-1)));

(%ho786) x -3

(%177) denom(ratsimp(2/(x+1)-1/(x-1)));

(%oTT7) x -1

3.2.2 BEROIANBEERS

R OWOIEFIS Y25 0N, ZOEM RO TY, Zhid, SRTHHERORM» oMM THAD S
NRETT., FEHETITY & &, REGEETITOE T, Maxima Tl partfrac ICH|[ETEL £,
partfrac DENIL,

partfrac (HH\, ZH0;

7.

(%178) partfrac((x"3+2*xx"2-4*x-3)/(x+1) ,x);
(hot8)  —meeee +x +x-5
299527, FHBEROERKNICET L, WMo ZIHARS»D 9. 2£0, S22z

) o , \ 84222 — dz — 3
ﬁota%@,%ﬁﬁ%ﬁauféézawf%iﬁoﬁﬁm,y:x*’z+1x Yy—22+2—5
D2ODTTTERINRTHRDL NN £,

(%179) plot2d([(x"3+2xx"2-4%x-3)/(x+1) ,x"2+x-5], [x,-5,5], [y,-7,71);
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(%079)

3.3 AEAZHEL

Maxima %, ARBEALHE T AR EAA0Z &, MRS RBUICEETRER b olE, 12ET
NRTNTLINFET, Ly, TFERMP AT E R OMERLLABZED S NE T, ZNiEN0 Tl
7, BRI 5z LT, HENY r— VR AL, —#0 2 ER %2 00 7= 3RS C Bl iR
ZHL T NS0 RS20 EEES L b £,

HREANZ M LICIE, solve Z iV E T, solve OFERIT,

] solve (s, A 5EED;

TF, AL 203 KFEN 23 +222 4+ 32 +4=0 20T TAHET,

(%180) solve(x"3+2*x"2+3*x+4=0,x) ;

sqrt(3) %i 1

(%080) [x = = ————--mm—mmmmmmmmoee

5 sqrt(2) 35 1/3

3 sqrt(3) 27
5 sqrt(2) 35 1/3 sqrt(3) %i 1 2

3 sqrt(3) 27 2 2 3
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sqrt(3) %i 1

5 (- ——mmmm - - -)
5 sqrt(2) 35 1/3 sqrt(3) %i 1 2 2
x = (-=-———-—— - —- ) (=== - =) m e
3 sqrt(3) 27 2 2 5 sqrt(2) 35 1/3
9 (=== - - )
3 sqrt(3) 27
2 5 sqrt(2) 35 1/3 5 2
- -, x = (b - - ) - oo - -]
3 3 sqrt(3) 27 5 sqrt(2) 35 1/3 3
9 (== - —- )

3 sqrt(3) 27

F 7z, BN ENEER e X1, DTRBHEAIBELET, TS, BHEITITCESED AN 20EE
I3, solve Offi#% float X bfloat IZH|ZEL 9., 7273, IHMZERALZZW eBHLDT, T
{HEFh OFER A & 512 expand IH| EIET AT, 2F 0,

expand(float (solve (J7FEZ\, A ZZEEO));

D TRODENFET,
(%181) expand(float(solve(x"3+2xx"2+3*x+4=0,x)));
(%081) [x = - 1.546868887231395 %i - 0.17468540428031,

x = 1.546868887231395 %i - 0.17468540428031, x = - 1.650629191439386]

7o, LT oFETOMS zemTcEET, A, BElRAD 2 KEBRRZ@rETHRET,

(%i82) solve(a*xx~2+b*x+c=0,x);

2 2
sqrt(b -4 ac) +Db sqrt(b -4 ac) - Db
(%082) B g K = oo ]

COEITLFEMWKSToEEFTY, WHABER b DT Z 0 FAH A THI EMNTEET,
F72, HUZHEND solve THEMELZ e TEET, ERUL,

’solve([ﬁﬁiﬁ@u AN, [EPELIEROV X R]);

LV FET, oV AN, BELZaVTKYIY ET, AL, EYT 1 RARERN

2z +4y =30
r+y=12

iR TORET,

W7 1 KARRICR->TEXE, boeMEOLWT LT ZLZEHT 5 linsolve L W) DOBH Y 7,
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(%183) solve([2xx+4xy=30,x+y=12], [x,y]1);
(%083) [[x =9, y = 3]]
S HICNERENCAEEAENICO W T OB 2w ERL T<NE T, flAE, Ko kH 7207 17K
VAL S5

20 +4y — 32 =30
r+y+z=12

3, ER3 o, AER2O5TIoT, RERNANEHERTL &9,

(%184) solve([2xx+4*y-3*z=30,x+y+z=12], [x,y,2]);

7 %r1 - 18 5 %rl + 6
(%084) [[x = -

COBETY, Maxima 3T 720 e LET, TNTHLIREERHOY 2 MIO>WTENHIH
IR EIh, NEZER %Rn ZHWT, T XTCoEZLkl £7.
F72, MAIERO KD 7 1 KRR

20 +y =10
z—y=20
z+ 2y =30

13, B 2 Soil, AFREITI OB 3 bH Y £T 0T, RKRNLTEAERTL &9,
(%185) solve([2xx+y=10,x-y=20,x+2*y=30], [x,y]);
Inconsistent equations: (3)

-- an error. Quitting. To debug this try DEBUGMODE(TRUE);)

ZOEIE, NEEARRTH S e HT UL HRIL, £72A1E—RICRY £7.

3.4 AREADTVIRA

3T, 20 solve IHNINRNTL NEDOTHENZOTTN, HoWLITEAMMRT L L IFRY £+
Ao ALICRD 2 DFEN e =3 — 22 2P TAR TSN,

(%186) solve(exp(x)=3-x"2,%);

X X
(%086) [x = - sqrt(3 - %e ), x = sqrt(3 - %e )]

GIICY x k> TW5DT, TNTIEHHNZZ 21320 ¥ A, T, BPRvoreZ AL, 7
oYL, HH5ZFHY LT TT,
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(%187) plot2d([exp(x),3-x"2], [x,-2,2],[y,-1,4]1);

(%087)

ZIOWNH EETY, EAHE, anELReEICLIFLIFHSDLET, ok =a—brFEEHWT, &
BHNCRZTNT 2 H5ERH 0V £9, ZOROICREREE /Ny /7 — newton.mac i AT E (3,
N 5 — Dk e IAL I

’ load(NXw 7r —T&);

TITVET,
(%i88) 1load(newton);
(%088) C:/PROGRA~1/MAXIMA~1.2/share/maxima/5.9.2/share/numeric/newton.mac

ZHUCTE 5> THTL < newton W HBEASIENIShE L, Zhid, f(z)=0 27 = OfE, 2F0
flz) OFSEITPMNKD L Z N TEET, newton OFENIT,

[mewton (Tt Ko 2 WK, PRSI |

TY, ZoMEDIGE, HERE ¢ —34+22=0 L ZWT20ENH Y £, £7/-, ESHIHEIT, %
BoOZI 70T E2IBELET, 758, ZORTRUCTWEEZRETML £, 77705500 %
T &, HORAE, 0.8 < 6V, EOXRATE —1.6 K bW EHERITE £,

(%189) newton(exp(x)-3+x~2,0.8);

Warning: Float to bigfloat conversion of 0.80000000000000004

(@) Linux ZAURUS KRICIE Ny 7 — O ME SN TOERA DT, Linux WUFE 7213 Microsoft Windows HRd /Sy & — DK%
maxima-clisp.mem ([EUT 4 L7 MJIZaE—LEL LD, Ny r =, KEMIIERLTIAN T 7 ANVRDT, TOEF
ab—-TKLRTT,
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(%089) 8.344868653087891B-1

(%190) newton(exp(x)-3+x"2,-1.6);

Warning: Float to bigfloat conversion of -1.6000000000000001

(%090) - 1.677232708533473B0

FOfD £, Za— b EOEAG, PSS bIT O FROREE L AT S 2 0Bt
DETH, TNTHZTTTHBREEYSD EoHE, 112 AL HENEHIICHOTL £ 2505
WHEEAET, ZO=a— b EOEM AR E Ty, B f(r) ZRATIIC 1 G (B) T
L TR 20D boTF, PEEIIEIE o, 12 £ 205 (an, f(ax) T 797 y= f(a) Oz S £T,
FUT, ZOBMN 2 e o vy & LET, SRR EE LT, ki 5
Bh5HETHDEL £

TID, =a— b VEPR ORI > TOET,

mz@,ﬁ&+f&g%:o&%:5abr.%ﬁ%%@mléatiLiﬁo

z, = —0.46639 DYIY THEARO M S 2GR ORA® % Tlal-> TL vy, o @l TFAT 28585 & f1kr L <
LEWET, 2hTlE, =a—-bhrdbwircsalad £7,
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FMAE, 2% —62t+ 1322 —2=0 25 & L ¢, FEHEMEGMEIC V2 252 LET, T4,
T =—V2, xo=V2 &0, WAV ELTLEOET,
DLk RIGEN, FEERGEAIOBATCARDL EOWTL &9,

3.5 EXRMEME
1. ZIEADEKIE

(1) ZIHEN (—a+b+c)*(a—b+c)a+b—c)® ZEIIL IS0,
(2)  ZIHN (2 +1)%(x — 2)% @ 250 DRI E KDL S,

(3)  ZIHI\ —bct —act +b2c® +abc® +a®c® +b3c? +a>c? — bre+abdc+aPbe — atc — ab* + a?b® + a*b? — atb
ERBOMRL 2 S0,

(4)  19348061080666364197661270034638081 % FARE /M L 72 S 1y,

2. B IR

(1) HHENXNz-1+ BT LIRS,

x—2
St - a1

ORI 7> o SR E T
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(4)

CHRE

1
7
1+
7
24 -
(A
34—
WHR L 05T, R ERERRDRE L.
1
3+ -
1
24+
]
1+ —
HHR 2 AL 2 S 0,
741
ca® =322 +3 o . .

3. hERADKER

(1)

(2)

FERN 2 +pr+qg=0% z ICOWTHESR I,

B SVAVRT -
22 +yP+23=38
2y 422 =27
z+y+z=1
Tox,y, 2 WCDOWTE I &0,

SISV = FaN
zy+yz+zex=1
r+y+z=1

Tox,y, 2 ICDWTHE R &y,

SLAVAVST E-SaN
B 4+y>=5
2> +y? =3
z+y=1

Tox,y, 2 WCDOWTRE I &0,

B\ oHfE



3.5.

A [ 2R

4. REFRDTAEITL

(1)

(2)

(3)

FEE x = cos(z) OIFHURZ FUEITIAL 22 S0,

R ¥ 4 25 % — 0 OFRUREBUEITHIL 72 S 1,

R 20 — 62* + 1322 — 2 = 0 OEFRZFUEITML 2 S0y,

41
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FA4E WHHERED

4.1 1R &HN

ST, CNETRREOAGEENOMCL TS E L, 20T NERITCET 2] 205 28 & T
FEFHTT L, 9 LCHMARTAORMEY £, fERORBAHE T, BELH > T LT Y i,
BN E(LT 230 Ea—p1ce 5 C, Wil 2 LT ME T LAY A EEATLE, Zh
& NBASHT 5 O LR CEINIE T 5 2 & T, REETI0IRS 2 LTS DI CT,

HBUE, IO L 7262, SHEEShARE Lo T, LoL, BICEHET 5720720, Maxima 12§
BB SN TR, BRI,

| Limit (A, 28, 50 518);

D ET, E6IT, GMR (EMR) 2R EL e i, AT a e LT,

limit (GRE, 2, T2 51, plus [EMFROEZEIE minusl);

TIHELET. FLEOTLENEOERRKOEGIL inf, BOMRKOEGIE ninf & HSE T,
(%i91) 1limit(sin(x)/x,x,0);

(%091) 1

(%192) 1limit((1+1/n) n,n,inf);

(%092) YE

(5193) 1limit(1/x,x,0,plus);

(%093) INF

(%194) 1imit(1/x,x,0,minus);
(%094) MINF

3, VIovEMEETE, gy IcHATRENTIE BT £9. UL, HEESY ARG IcinT
WD MIEADNY FH A,
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ZTITHRENY £3 &, ThNR0 QL0 HNE, T IH%y MFATRINTHRE 20 9, 0o
T 5 & LmoEie L 2B TY, RTCHGREANH L L, W2 H 5 L ICRATLES 2 &
HY ET, A, MRl FENCHE > TOLIERMiZ A TAHAET.

(%195) plot2d(exp(-x~"2*20)+1, [x,-3,3],[y,0,1.8]);

YEA-(20°XA2) 1 -

(%095)

CNETRZE 2=0 LW PH 2 LRI ET, 22C, 20ROV, =% 01337
SIFTHEL &9,

(%196) 1limit(1/(exp(-x"2%20)+1),x,0);

1

(%096) --

2

0 TaMofznd Zeld, x=0 THNTRER/ZZ20nend 2 ennn) £7,

£7z, BERRKICBOCHREN A 000 86 b, Ak S RERECY T 751 &, BARY HAT
%iTo:hﬁ,%Z%fxm(i)fb¢L%hibkoL#L,%%@W@iﬁn,ﬁ57f%5%
AIAD Lo TIELW L I $EA. i ER EEZNT Ay — 28neins, oo Tilb

5L FMEMIT, ZRMELCAEHEIL THEL £ 5.
xm(i)@MT&m@,ﬁ57#gy=1w%@émi¢o%br,%@%@Ltmﬁﬁ@%ﬁ%ﬁ
DR EFNT, MRKICB2MRELZIND £9. Zhdt 0 THhE, RIS chrLS2E7T.

(%197) 1limit(x*sin(1/x)-1,x,inf);
(%097) 0

COEIIC, BEENGMETEL75 70 A0 v b EAENL, EERIT linit THERT S &, BT
WARZFEENN L A0 £,

Wik, b LAME AL L ICHINTOET, I@H O plotad T &, WBICHGEHEKTH L 2 e £7,
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MO f(2) & o CHON 5 2 1%, JEHCOYUITHEL & B L 726, Jim w <
R BRETT. LaL, ShbISHET 525l S, Maxima SRS S A COET, WA
ek 5 RO BRI,

[aiee (RC, BOVAZRCL, BEBCL, BOVRZR2, B2, -, |

TY. W T 2ZRD—2 oG, BUIEIRTEET, TohGE—BoMEREIEZ R Ed, 7,
BOTAZER L G A 0TS, 2ERRE RO £7,
(%198) diff(sin(x"2),x,2);

2 2 2
(%098) 2 cos(x ) - 4 x sin(x )

(%199) diff (sin(x*y),x,2,y,2);

2 2
(%099) x y sin(xy) - 2 sin(x y) - 4 x y cos(x y)

(%1100) diff(x"2*y~2);

2 2
(%0100) 2 x ydel(y) + 2 xy del(x)

RO del(x) X del(y) A%, z Xy OWUNE dx ° dy ZRLET,

e AL ZEERICHM e LT, ZIHNIC L > TP EEL T4 7BV £, Zim, &
THAL F9fde, S ZAHL CERBYEESELZ L ba]gETTAY, 22 TE—2DHT
S5 hEEFHAL 9, FERN,

taylor (FREL, EFALL, R OHL, ITIRED ;

TEHELTINET,

(%1101) taylor(tan(x),x,0,9);

(%ho101) X+ ——= + == + ————— + ————— + .

(%i102) taylor(x/(1-x-x"2), x, 0, 7);

2 3 4 5 6 7

(%0102) x+x +2x +3x +5x +8x + 13 x + .
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4.2 I EFEN

WU NX B CoRl & B o, ATV ICB 2RO ZLROE LHEH A 6N E T, Maxima
TONIEY, T X Il THhET, 2%, FIIVa VT UBNEkS Z8ilz 90, ThZgT
b Ao TCHETL FRE2EANE, KRORLIMTICRs@ L E9,

FE, oA RS FAL 9. GIRE, ZhbE4 10 JHEEOESHEE TH NI,
TRCOIFEEES T L Z2ATHNTNTHET, LL, Yo LTREMNZL R en, 61—
TR OBEETRO T, BREESORMBIITICLYT 2002 AL 20 T, #fizRkn 2
B €2k SaViRN

[ sum (BB, VA 7R, WU, #408) ; |

T, MRz RD L OEFAD,

product (B9, WA FZERL, HIHE, #ME) ;

<),
(%i103) sum(i,i,1,30);

(%0103) 465

(%1104) product(i,i,1,30);

(%0104) 265252859812191058636308480000000

@R, Ko 1 FEROMATAFOBRTIL, Lar oz a0 T EHEHICAS T, T CEHRICEASLE R D
FTCIH, Zo 1o, MYHHALRVOL ELFETT, - o C FEOHENE > T LBEETIERWAR -
() Maxima 1%, FFHLEOT AX—7 — N bR PEDOLRH Y £,

!

d ]

d !
— f(z) = (= (E&! )
dzx z=0 dx !
'x =0
n
n \
Z T = > X
k=1 / k
k=1
n
. /===\
1
ka = [ 4
k=t Pk
k=1
b

/
b L
I f(x) dx
dx =
JRCEE.
/

WIPSTE D, ks, OSICd->TE, \ 1T ¥ TRRSNET,
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7272, INSIEFEEGRBEOATHY, 5N E TIH TV E A,
AF BRSSP ETH NS, nusum REUCE ST, kD16 n ETE S —RNRHENTE LT,
AT sum FEEIFE,

[nusun (B, 27 R, INIIE, 6165 |

TEHHEHTEET, flx ‘ZM D okt EROTHEL &9,

k=1

(%1105) nusum(k~7,k,1,n);

2 2 4 3 2

n (n+1) 3n +#+6n -n -4n+2)
(%0105) e

24

(%1106) nusum(k*r~k,k,1,n);

n+1

r (mr-n-1) r
(%ho107)  mmmmmmmm e + ————————

2 2
(r -1 (r - 1D

KITRMCOWCTERIAL £9°, @I E TITH T 2FmE, NEMD L O KEZIFE L 2R D Y
9, Zh b Maxima TR 0JAER b DI RICEHE TS £ 9, NEM? 23K 2 HOERD,

integrate (IR MBI, A ZERD ;

T, EMNERD LW OEFAD,

integrate (WFE/T IR, FEOMZERL, BHLGE, AT () ;

TY, B, NERDO L o ERIE, Maxima IZEIC 0 ICEHESNTWET,

(%1107) integrate(a*x~2+b*x+c,x);

(4oto?) o +cx

(%1108) integrate(exp(-x~2), x, 0, inf);
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sqrt (%pi)
(%o108)

(%1109) integrate(integrate(x~2,x,sqrt(y),y),y,0,1);

(%0109) -

(%1110) integrate(sin(x~2/2),x,0,2);

sqrt (pi) (i + 1) erf(%i + 1) + (i - 1) erf(%i - 1))
(%ho110)

x 2
::Kmf%tafa@,%2%&8“5%%%@T%0,ﬁ?@ﬁ@a%ﬁ:/ %?ﬁfiﬁéh
HYOTT. COkI BERERORESD 2, T float B X TERUBILTE 2 < 70 £,

(%i111) expand(float(integrate(sin(x~2/2),x,0,2)));

(%o111) 0.44311346272638 %i erf(%i + 1.0) + 0.44311346272638 erf(%i + 1.0)
+ 0.44311346272638 %i erf(%i - 1.0) - 0.44311346272638 erf(%i - 1.0)

Z 27T, BtH/Ny 7 —¥ simpsn.mac A AL &, GIARPY TV AREHWT, BB T
LI EMTEET,

(%1112) load(simpsn);
(%0112) C:/PROGRA™1/MAXIMA~1.2/share/maxima/5.9.2/share/numeric/simpsn.mac

ZhiTd -7, BEARRLY VTV UARNICLBRUER AT A S &)1V £9., 5EANTRD S
12l

traprule (FI&UE, FIIME, A& T1E, F0E0;

TITWET, YTV U ARTRD BICIT

simpson (BIHU e, WIHME, ¥ 1, FF0E0 ;

THOET, To 1 BRI E E%L TBOTC, 2oMRaEHHET,

(%1113) fresnelsin(x):=sin(x"2/2);

2
x
(%0113) fresnelsin(x) := sin(---)

2
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(%i114) float(traprule(fresnelsin,0,2,100));

(%o0114) 0.99759596867572

(%1115) float(simpson(fresnelsin, 0, 2, 100));

(%0115) 0.99762370943206

(%i116) float(simpson(fresnelsin, 0, 2, 1000));
(%o116) 0.99762371132523

ZD XIS, NEEEECT L HERINY 90, L0 FERET N EEL e TEEd, 2
DIEAME LT, a0l WG, ray A ROEZGTRET, )L Xolllipd, BAZER ¢ 2/

t 2 t 2
W (/ cos () ds,/ sin () ds) cLTHEABNET,
0 2 0 2

(%i117) fresnelcos(x):=cos(x"2/2);

2
X

(%ho117) fresnelcos(x) := cos(---)
2

(%1118) plot2d([parametric,float(simpson(fresnelcos,0,t,500)),
float(simpson(fresnelsin,0,t,500))],[t,-10,10], [nticks,1000]);

05 Fa

os5F ]

WRFEFICE, IV E T, WEOEITORITEcBOL T THW SN E Lz, BETH, BliERovy 7y arieo
H—=TEWICHS N THET,
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(%0118)

4.3 WHHED

BLABERTH-> T, HERZEGE ABURFELT TR M TEEHA, 2F 0, solve TR
F7enwbir Ty, WahEREErESIE, £, O E

[atvalue (WAL, i HRCG=1, WO M) |

ThHz, FOKRT

’ desolve (ffitr RN, K 2 BED ; ‘

TITVET, ML, NromEd#) RN ma”(t) = —kz(t), 2(0) = A, 2/(0) =0 ZfRNTHET,
(%1119) atvalue(x(t),t=0,A);

(%0119) A

(%i120) atvalue(diff(x(t),t),t=0,0);

(%0120) 0
(%1121) desolve(m*diff (x(t),t,2)=-k*x(t),x(t));
Is km positive, negative, or zero?
positive;
sqrt(k m) t

(%0121) x(t) = A cos(———mmmm— )

EMAE, RN

2'(t) = 2e(t) — y(t)
Y (1) = a(t) + 2y(t)
2(0) = y(0) = 1

EENTHET,
(%hi122) atvalue(x(t),t=0,1);

(%0122) 1
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(%1123) atvalue(y(t),t=0,1);

(%0123) 1

(%1124) desolve([diff(x(t),t)=2*x(t)-y(t),diff(y(t),t)=x(t)+2xy(t)], [x(£),y(t)]1);
2t 2t
(%0124) [x(t) = Y%e (cos(t) - sin(t)), y(t) = %e (sin(t) + cos(t))]

LITWA, 20 desolve TS A AR Y, UL AERVH Y 9, AL, ok
(@) +af(z) = # EREIPETHEL &9,
(%i125) desolve(diff (f(x),x)+x*f(x)=sin(x)/x,f(x));

(%ho126) f(x) =

2 (-———- (laplace(f(x), x, lvar))) - 2 atan(lvar) + 2 £(0) + %pi

L0, Moz eRs, ESEFENANYERAC), LT, 2 EE ComaaERNTHNE, MiE
DIEF ORI 2 ML 1= ode2 HELZAL CAEL O, ERI,

[ode2 (WU /TSR, Kb HHL, S ZHD |

pANUR: 308

(%1126) ode2(diff (f(x),x)+x*f(x)=sin(x)/x,f(x),x);

2
2 X
% ——
-— / 2
2 [ % sin(x)
(%0127) f(x) = %e (I - dx + %c)
] X

ZDEINC, BIIBSERLANS LRI L b0 R T hETO),
FTNTY B, BMaTEREHOCLITECEE O, KERFBEMHCLS 2 CITfHEWDH D A,

G xdH, 75D AN > TE, R 1var(Laplace VARiable) VTS5 75 2% laplace L7, ThENT, 575
24 i1t (Inverse Laplace Transform) TRRL TV A7 THL Z 21E, RARZARDTT N,

OV R S REN R B OR SR ETAY, v b - 7 T 5 SIEIEMA TR 20 b o2 2 B Y
A,
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4.4 EXRFEMEE
1. FGRRAE

. . ocos(2r) -1, ’
(1) H&RR{E ilil% cosh(3z) = 1 RO I,

cos(zx) —

(2) YA lim L askmmsi,
z—0+0 x|z

4n
® (1 2) " exons

; 2t —22+2x+5
@ iy - T toes

2. BHDHSN

CIES G i %))

MIEEDORIRKRICBWTHNTMg ¢y =22 222 & 2R L 2 &0,

(1)  BIE f(z) = cos (cos (cos(x?))) DUEBE L RDL SV, Fz, 3 AR E RO LS,

(2) B f(z) OMKERHNME, WbhbY 275 7DIIDOTRE R BDIkE 525 « O, f(v)=0 %

WzLET., ShE2HNT, flz)=2% (> 0) ONvNMEZRD LS,

3 W ) =
W, £, f(z,y) OB Z RO S0,

——— Dz L OB fo(x,y) BLY, y IS K DMEBEL f,(z,y) ZRORE

(4) B3 log (cos(mz)) @, =1 ZREAOHLLT LT 4T —EHZ 6 RKETHRRLZRI W,

3. AR & BRBFE

10000

(1) #KECH log(10000) — 3 1 &ECEIEHLA S,

k=1

(2)  BRarctan(z) @, z =1 ZEBHOFTLE TS 10 (ROT A T —ZIHA 2RO L S0,

(3) BRI D KZeF BRwmE .

k=1

100

. 2
(1) #ek I (1 - Smk(’“)) ERUBIEDIL 22 & o,

k=1

10000

.2
(5) ek [ (1 sin (k)> EHEIT L 728 1,

k
k=1
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4. BB OFEN

(1)

(2)

et 1 N
Kﬁfﬂﬁ/mdﬂf %‘:j(&)iﬁéb\o

%ﬁﬁ%ﬁ/ Co% do =1 277 C 2R S,

b
757 y= fz) (it =i (a, f(a) ~ (b, £(b)) @Eéci/ 1+ (f'(2)? dz CHABNET,

ZhEHOT, By = cosh(z) 12t 7= #hifg (log(2 — \/§),2a) ~ (log(2 ++/3),2) DE&&RD 7%
S,

Baﬁgﬁ(by = f(z), (a < & < b, f(x) > 0) & z @iz ICE L TTE, ARoblintkolmfElL,
27r/ Flan/ 1+ (f(x)de THA SN ET,

2 2
:m&mmz,ﬁm§;+%:14mﬂ»@xw&¢®m@urf%t@ﬁw@%ﬁﬁ&*mmé
Wk 7e, g R duONC [ L CC X 7 ik o T 2 K 2 S o,

5. AAER

(1)

(2)

B RN V(1) = 9.8 — 4.90(t) %, HHARME v(0) =0 ICOWTHE LS W,

O R 2 () — 227" (t) + 32/ (t) — 22(t) = sin(z) %, A 2(0) =1, 2/(0) = 0, 2”(0) = —1
ICOWTHE R E W,

1
V2T

W p/(z) = —op(x) %, WIS p(0) = ICDWTHEE I &y,
AT O T RESK

' (t) = 4x(t) + 2y(t) + sin(¢)

y'(t) = 3x(t) + 3y(t) — cos(t)
%, THIEE 2(0) =1, y(0) = =1 IZDOWTRE R &0y,
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B5E U MDEKL

51 EC®HIC

2o/ = AMCY, RUVEIS AL TTIEEICET 2B Y 7 b maxima OF)HICOWTY B
£ U Tmaxima |2 & DTHIEHEHIAML 7Y = FFa X b LTABENTHET,

http://www.yo.rim.or.jp/ "kenrou/index-j.html

THE6bEIE BEICLTRS,

52 T—4DYRb

Maxima Cl, U A~ &MIND, HFZAD THEEOT -2 Z#MICLIZEGEIkS> oWt Ed, =
MU & TN 727 — 7 ZHCEHINICUUET 5 2 L b CE 52D TT L, EFICHE > ClREZ I3y
MLDOEIIRD 2 b TEET, £/, ZHZURAOLFNUWENTE 208, ZOTF =7 DU A ME
WEMTTHITARSICTHY 7,

VARNEEDICE, T2 DOEEZEA L~ TRY-TC, Zo2k%Z [ 1 THEY £9., ZoBEHICE,
EZT TR, B B, oy 2 s, XFiOnerdh o s 7 -2\t Hlice 22 e TEE
TS, HA6NEY A NoBEZEELMET 51213,

(VA N EEG (BT |

THELNET, YANODEZLLT, VAMBHLEE, RAPMLEYVARAMEEVET, ZolES7Y
A N OBEFZEMHET LI, BHY A MDSIHEIC, BEERELUNTHEL T,

(%i127) 1st:[[1,2,3],[4,5,6],[7,8,9]];

(ho127) (ft, 2, 31, [4, 5, 6], [7, 8, 9]]

(%1128) 1st[2];

(%0128) [4,5,6]

(%i129) 1st[3][2];
(%0129) 8

UARZERT 2 & &I, SEENEEZRSE2EAWE L THERTEL5EUVV RSBV ETA, T LD
WCEHETY 2 M EERT 2 & E121,

W75 e TR AR WT 272012, SCFHNEF TNV T 4 —F—3 a v CHELLERS D 7
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[makelist GHISX, 17 > » 28, I, #08) |

TIERRTEE 9,
(%i130) makelist(i~2,i,1,5);

(%0130) [1, 4, 9, 16, 25]

(%1131) makelist(makelist(i*j,i,1,3),j,1,4);
(%0131) [[1, 2, 3], [2: 4: 6]: [3, 6: 9]3 [4’ 8, 12]]

BHHYAMIEZEZMAS &, BHEICHA S5

’cons(§¥§2, JAN);

T, KEICMA 5726

’ endcons (&2, VA N);

TET
(%1132) comns(x,[a,b,c]);

(%0132) [x, a, b, c]

(%i133) endcons(x,[a,b,c];)

(%0133) [a, b, c, x]

"o ko A b &R S 512U,

append(VJ A K1, YA K 2,--);

TITWET,
(%i134) append(I[1,2,3],[4,5,61,[7,8,91);
(%0134) [1, 2, 3, 4, 5, 6, 7, 8, 9]

Wiz, YA NOBHEE n {#E07=R0 258 5100%

rest(U A N,n);
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FHOWET, LT, URANOKREZ n fpW2ERY 2551213

rest(J A b ,-n);

ZHOWET,
(%1135) rest([a,b,c,d,e],2);

(%o0135) [c, d, e]

(%1136) rest([a,b,c,d,el,-2);
(%0136) [a, b, c]

E72, VAL ONAEZFFENFNAOCHEE AN ANERA L 2 LTI ET, AR S121

’sort(’)iif\);

T, BIEICIE BT

sort (VY A I ,ordergreatp) ;

F 7203,

reverse(sort (VU A h));

TUANPRLZ LN TEET,
(%1137) sort([6,2,3,1,5,4,3]);

(%0137) [1, 2, 3, 3, 4, 5, 6]

(%1138) sort([6,2,3,1,5,4,3],ordergreatp);

(%0138) [6, 5, 4, 3, 3, 2, 1]

(%i139) reverse(sort([6,2,3,1,5,4,3]1));

(%0139) [6, 5, 4, 3, 3, 2, 1]
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53 NI MNIVDEE

T, B MV eLToY A NHEoFEZHALFET. 2L, 5 4 KTRXZ MNVEER v, &
v ICRNAL THFE T, Maxima OZERLATKLEOMET, ThZh vi, v2 LitikL £7.

(%i140) wv1:[1,0,2,-1];

(%0140) [1, 0, 2, - 1]

(%i141) v2:[2,1,-2,0];
(%o141) 2, 1, - 2, 0]

INZERZ P ELTHRD & &, MRS AD T —fld, HlcezoRLIiciEn £,
(%i142) vi+v2;

(%0142) [3, 1, 0, - 1]

(%i143) 3*vi;

(%0143) [3, 0, 6, - 3]

(%i144) -2xv1+3%v2
(%o144) [4, 3, - 10, 2]

F7z, EROBERZ MVEATRT Ve LT, (TEEE 522 e TEEd, AL, 2 2172
Wotrilz, M; & My ICfRALTHET, Zh b Maxima OE L RDFEORET, ZhZh ML, M2
LEHRL T

(%i145) Mi:matrix([1,-2],[2,1]1);

[1 -2]
(%0145) L ]

[ 2 1]
(%i146) M2:matrix([2,-1]1,[1,2]1);

[2 -1]
(%0146) L ]

[1 2 ]

COEIATH TH->TYH, T ML LToOMEBLOAN T —ZIFEMICTEFET,
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(%i147) -2%M1+3%M2;

[ 4 1]
(%0147) L ]
[-1 4]

EC, ZOEITEFRSNIERY MVOFFEDRNEZIRET SI121E, VAN L THEWEH0BEEN G
ELET, A, vy OF 2RO ETAHICIE, vi[2]l L0k L ET. £/, (T EoRSyDIEE
BEFET, FIAE My oF (1,2) RYEEET HI20E, M1[1,2] LadilfL 7.

(%i148) wvi[2];

(%0148) 0

(%i149) M1[1,2];
(%0149) -2

RIZ 2 D2DRY MVOFEICDOWTHIAL £9, EX7 MVZER OB EDONTE vy -0 1, # n RAET O
oz~ b0 T, ZhExE5H100F . CHREY £7,

(5i150) vi.v2;
(%0150) -2
£z, N7 MVOKREE ||| 1, BAEHEHEONROTFHR Jo-v & LTHAONET.
(%i151) sqrt(vi.vl)
(%0151) sqrt (6)

Z LT 3 RITRIR Y7 MVZER O EICIE, IMENEFRTE 9. IMEE K 2 BEUE Maxima 1257 7 4 —
NVETCEROCDT, PLTRLTRBZERWLTL 29, flZE RokricThiigeonsd.

(%i152) wvi:[a,b,c];

(%0152) [a, b, c]

(%1153) v2:[x,y,z];

(%0153) [x, y, z]

(%1154) transpose(adjoint(matrix(vi,v2,[1,1,11)))([3];
(%0154) [qz-ry, rx-pz py-qxl

transpose, adjoint IZ DWW T, BRTHIAL 7.,



60 B5E URA oK
5.4 1THDEE

TR ARE LZL21, (TG ETY, KA DT —FIER7 bV e ERICITOE T, 22 TlET
WHFOHEEZEAL 9, FTTELORETT, ZHUIEDITIHOITRT ML EHFDOITI DR 7 K

NWEDHFEE &SmO DOMERMITRLEDITTT, 2F0, X7 MLoBGEEK . THREZ2L5Z 80T
=FET,

(%i155) Mi:matrix([1,-2,3],[2,1,01);

[1 -2 3]
(%0155) [ ]
[ 2 1 0]

(%i156) M2:matrix([2,-1],[1,2]1,[-1,1]);

[ 2 -11
[ ]
(%0156) [ 1 2 1]
[ ]
[-1 11

(%i157) M1.M2;
[-3 -2
(%0157) [ ]
[ 5 0 1]

(%i158) M2.M1;
[0 -5 6 1]
[ ]
(%0158) [5 0 3 1]
L ]
[1 3 -3]

E7o, ITMoBFEE, ~~ THEUO LS ISR TE £,

(%1159) Mi:matrix([1,1],[1,0]1);

(%1160) M1°7100;

[ 573147844013817084101 354224848179261915075 ]
(%0160) [ ]

[ 354224848179261915075 218922995834555169026 ]



54. 1rioEE

61

R ST 2SS e &Y, n A2 Mg n 4T 1HTH e RS, Sh o T o cETiE
Bz emar 3, LALEMRZ IS, X7 MUE . OFjichH s b ITHEFINICITR Y b, &I
HLLDIFHRY MV THDL EHRIL TS NET,

(%i161) mtx:matrix([1,-2],[2,1]1);
[1 -2]
(%o161) [ ]
[2 1 ]
(%i162) wvec:[3,-21;
(%ho162) 3, - 2]
(%i163) mtx.vec;
[ 7]
(%0163) [ 1]
[ 4]
(%i164) vec.mtx;
(tho164) [-1 -18]

T DAT M EZHRL 726 D ZFREATI] & 0y,

transpose ({741 ;

THELZLENTEET,

(%i165) mtx:matrix([2,-1,0,0],[-1,2,-1,0]1,[0,-1,2,-11);
[ 2 -1 0 0 1
[ ]
(%0165) [-1 2 -1 0 1]
[ ]
[ O -1 2 -1
(%1166) transpose(mtx);
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[ 2 -1 01
L ]
[-1 2 -11
(%0166) [ 1
Lo -1 21
L ]
Lo o0 -11

Z @ transpose &, YL LKT DL LT~ RERETHBFALRBTHY 9. HIAE, 7ok
B 3TN MVERESHETOICE, Ko kocLET,

(%i167) freefall:matrix([1.0,9.8,4.9]1,[2.0,19.6,19.6],[3.0,29.4,44.1],
[4.0,39.2,78.4],[5.0,49.0,122.5]);

[y

.0 9.8 4.9

N
o

19.6 19.6

(%o0167)

S
(@]

39.2 78.4

L T s T e T s T s T e T s T e Y e |
w
o

]
]
]
]
29.4 44.11]
]
]
]
]

[¢2]
o

49.0 122.5

(%i168) freefalll3];
(%0168) [3., 29.4, 44.1]

ZHUSH LT, B 3T ML EEEH9IClY, transpose THEE L TBWWTIMS, B 317X MLk
REHBIE LG T TT,

(%1169) transpose(freefall) [3];
(%0169) [4.9, 19.6, 44.1, 78.4, 122.5]
PItz, AThNEd XTE 7R, 2 £ VAT IIEDSE LTINS IRVEL TE L £, £, BLfufril =

AT, 2 LTI e o 2REDTINE, TANTORD Z IR T 20D ) A, 26T
MO EFNED 23H 0 9, BTN,

’ ident (JRED ;

TIERCTE £ 9. AT,

Qrow({TH], 1TEE); LW HL0LH Y T,
Geol(TH, MES); L2 bobH v £,
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apply (matrix,makelist (ident (KD [+ U 2 b [i1,1,1, (RED) ;

TIRRTE XY, BTN,

’zeromatrix(??ii,§U§i);

TIERTE £ 7. BARMIC 4 IRIESITITCE->TAHREL &9,

(%1170) ident(4);
[1 0 0 0]
[0 1 0 0]
(%0170) [ ]

[0 0 1 01

[0 0 O 1]

(%i171) apply(matrix,makelist(ident(4)[11*[2,3,5,7]1[i],1,1,4));

2 0 0 0

(%o171)

[Ny N Y N VN | SN o

(%1172) =zeromatrix(4,4);

(%0172)

[ T e B s I s B s I A |
[Ny IS Y N N [ SN [ S

£ 72, IEHATHCH NI T 2> DT TIRY, RA» & D 2l 51213, 2ot o1ri)=as o
WEPERNL L b T, 2o eROL08

’determinant(??ﬁ”); ‘




64 o URNDKN
CHBULEh T E T,
(%i173) determinant(matrix([1,-2],[2,1]));
(%0173) 5

M0 ThRINE, FoTi M o8RRI M 270 TE L2 2T, M o M~ %52
ZEMTEET, KNFATIZRD 51213

adjoint (ATHI) ;

TRDET,

(%1174) adjoint(matrix([1,-2],[2,1]1));

[ 1 2]
(%0174) L ]
[-2 1]

(%1175) adjoint(matrix([1,-2],[2,1]))/determinant (matrix([1,-2],[2,11));

[ 1 21
[ - -1
[ 5 51
(%0175) [ ]
[ 2 11
[-- -1
[ 5 5]
T, ZARHERRZ &2 LTy
’ invert (4741
LTSN THET,
(%i176) invert(matrix([1,-2]1,[2,11));
[ 1 21
[ - -1
[ 5 5]
(%0176) [ ]
[ 2 11
[-- -1
[ 5 51

Fz, (T (FL—2) b
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’ mattrace (fT41) ;

EHEESNTOETA, Zhid/Ny 7 —Y nchrpl.mac ICHEENTNET DT, LI I NEmArIAL
DEH Y £,

(%1177) load(nchrpl);

(%o177) C:/PROGRA™1/MAXIMA™1.2/share/maxima/5.9.2/share/matrix/nchrpl.mac

(%i178) mtx:matrix([1,0,-1],[0,2,1],[-1,0,01);

[ 1 0 -11
[ ]
(%0178) [ O 2 1 ]
[ ]
[-1 0 o0 1]
(%1179) mattrace(mtx);
(%0179) 3

TR L 04 51F, ERCESHTEEZIENELEL 2N TEET, 51T solve EHllAGD
5 EEHESCEFNRY MUVPEETEET, T, EHZHATHNIE nchrpl .mac il

ncharpoly (17, ZH(¥) ;

THEONET, £/, eigen.mac ZiAADIE, EHMHEIX

eigenvalues (171 ;

T, TNhZhoBEHMHEISHICT 2EHFERZ Mk

eigenvectors ({741);

TRODLZ LMW TEET,
(%1180) 1load(eigen);

(%0180) C:/PROGRA™1/MAXIMA~1.2/share/maxima/5.9.2/share/matrix/eigen.mac

(%i181) ncharpoly(mtx,t);
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(%o181) s 2
t -3t +t+2
(%1182) eigenvalues(mtx);
sqrt(5) - 1 sqrt(d) + 1
(%0182) R R , 21, [1, 1, 11]
2 2
(%1183) eigenvectors(mtx);
sqrt(5) - 1 sqrt(5) + 1 sqrt(5) - 1
(%0183) [[[_ ____________ y TTTTTTT T s 2], [1: 1’ 1]]’[1, T T m e s
2 2 2
sqrt(5) + 1 sqrt(5) + 1 sqrt(56) - 1
———————————— 1, 1, -, = —————————--1, [0, 1, 0]]
2 2 2

7272, 5 IRV Lo HERNIZFFIIIFT 20 DT, eigenvalues TIIHEMASKE 5WIFEENH Y 7,

(%i184) mtx:matrix([2,-2,5,8,-31,[1,4,3,2,71,[5,7,-4,0,4]1,[6,3,6,9,21,[5,8,9,1,51);

[2 -2 5 8 -3]
[ ]
(1 4 3 2 7]
L ]
(%0184) (6 7 -4 0 4 ]
[ ]
(6 3 6 9 2 ]
L ]
[6 8 9 1 5]

(%1185) eigenvalues(mtx);

SOLVE is unable to find the roots of

the characteristic polynomial.
(%o185) (]

ZDEHREHE, ERIEVEL LD, 2FD,

(1)  FEHAAATHRINIE, load(newton); & load(nchrpl); TWEL NNy r— P ZiriAbE T,

(2)  n:length(mtx); CIEATMDORET S ERDET,
(3)  c:ncharpoly(mtx,x); CHEHEZIHNEZRD E T,

(4)  t:sqrt(sum(sum(mtx[i,jl1"2,i,1,n),j,1,n)); CEFHEOHIFHZ KD £,
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plot2d([0,c], [x,-t,t]); T I 7 &diiE, EHHEOIINE s & 275 706 5eAIK0 £7.

a:newton(c,s); CRUEIT{RZ KD £,

INT, £ TCoOREFENERTHNE, IR NSWRETRD L ZeMTEET, iz, HEROREIFHE
EROBGE, X7 ANDEED, by Fay 7 FeFENLSBUEIT SRS Y £9, 2 2 TIdEEL <HA
LEBADT, EfELREZBHEICLTT N,

5.5 EXRAERRR
F—5DY RN

DARN 1=t 1461 —t2 1+ 2ZW p ITERLR S, $£z, ToOH 3L L 230,

DAL pOH 3HEZHIRL RS, 612, p OKRIC 1+¢* LWDOIHZBML &S0,

DN L1+t 1+t +82 14+t 4+ 2+ %) 2E qIER LRSI, ZLC UARp U AR g
AL e S0,

makelist ZVC, HIHO A DREMEY mS v, ZLTC, ZTRETINCERL T, EAFRIC
FoRLZR &,

500 {flo 0 725 10000 £ TOHEE BRI DU A M 2FEV RSy, ZLTC, ZNEMEINICIERE
L&y, 28, 0206 10000 £ CofHLEIE, Maxima Tl random(10000) CTH X 6N ¥ 7.

N NVDEE

(1)

N7 RV vy = (2.62,-0.12,1.21), vy = (2.66, —0.44,2.12) 12D\, 1.27v; —0.920, ZRKDAE S,

X7 MV =(94+V5,9—5,3V2), v = (5 - V5,5 +5,2) IZ2WT, XZ ML vy, vy DES
RS, £z, TNTNOHEMRZ MV (EED 1 ORY FV) 2R S0,

MH&IE 2 DD n (KXY ML vy, v 280 FICZER O TR T AL 0 ZHWT, v1-v2 = ||vi|]||vz]] cos(6)
PLTHERSNET, 2o eZ2AMLT, 220 3 K7 ML v, = (-1,0,2), vy = (0,—1,3)
M3 IR O TR T AL Z RO LS,

“fiJ; OAB Offifi S 13, <7 bV OA, OB R\, S = %ﬁfxxo_é\ L LG, IMEOKE S0k
TREVET, oz ZHALT, 350 =(0,0,0), A= (1.12,0.37,-0.88), B = (1.71,0.64,0.95)
PR = A OMEZ KD 28 S0,
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CHRE

ITHDEE

(1)

il

a_ (-t vy gt 0
0 —t 1—t —1

ICDWC, 2A+ 3B, AB— BA, A° + B® %R &y,

1
—-287 036 —-2.78 —-2.90 -0.22
-195 —-1.69 0.56 —2.87 -1.67
—047 0.21 -2.71 0.60 1.99
1.01 1.52 —-1.79 1.54 1.35
-1.06 —-1.92 —-2.86 -—-1.15 0.24

DTN & WATH) 22 Red 70 &,

i1
151 148 —0.81
—-245 -1.17 -2.21
230 —2.12 1.74

DEFE L EF N7 bV ERDL S0,

W 2, =52p_1 —6Tp_o+2, 21 =1, 20 =2 %, {THZHOTHE RS,

il
2 =2 8 -3
1 4 2 7
5 7 —4 0 4
6 3 9 2
5 8 1 5

D EH 2 BUEITIIL 22 S0y,

)2~ oo
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BO6E TOISIIVIDAIF

INETHE, HARBREEMEL CREREGNUEZ T2 2 3HL CEE L, ZOETIE, 561
—HEAT, BT 7 A NEGAAATUEEL 720, DRI EZFRT 2 Ak SHL £9, 2havcs
F9L, YA Maxima ZEH 252 e TE5 59102V ET, LaL, ToR(ELLT, M
W I AL FERL TUIMBIET 5 L0 FATEEN AN RICR D £, 207 A7 1F¥E, Maxima 1CFR
57, YOLlonTmro IV EEEAGZELTY, DR UVBENAVETY, 22T, bEe TR
HLEE EBF->TE, THNEBEL TOLIMEELHEALET.

6.1 EHBDIEK

Maxima ¢, Z—PITPELRRNEZHT LML L1, —NicTar oI v oy 2ABNEREnE
9, RN FINEIZKROEY T,

(1) HLoa—¥EEE, @2 ASLT, ffe L%l s el L £,
(2) ZToOMBEEERLEZOIC, FEETCHED LI RTIEL2ELY, ML TEICEAET,
(3) HHWHOKREZDE EROFIDO AT —2 T 22513, *ARSEET,
(4) FERONFLOFREZFI S T540 018, SUFEHREZZRICHRE L TB& 7,

(5) —HEVTERLEZS, WSO DfEERALTFAMLET, IFHIS, TWbd ] RiEEZESE VT
L &9,

MAFEZN L GA726, ToRfeFEUE(LT 2Bz F->TarEd, FEHETITD 218, 2l
HEEFRE P HTITNT TROTH WO TIAY, Maxima (SIEEHFE O FEIBL T2 200 3R

realpart (HFH0 ;

imagpart (10 ;

MWHYETOT, TNEMDDNHETL &9,
(%1186) mycomplex(z):=ratsimp(realpart(z)+imagpart(z)*%i);

(%0186) mycomplex(z) := ratsimp(realpart(z) + imagpart(z) %i)

(%1187) mycomplex(1/(3+2%%i));
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(%0187) e __

ZOEDE, TF 2 WANIENS, AHEFETUET L 2 L TELHMEFRT 52 eMTEET,

6.2 NIRIEIE

HOLEROMEICE > TN (L H2E 255570 ro50352 %, HlEfELE2b-E52 00 E
I, FololclE, if ZHvEd, FE#XNT,

[if %fFa\ then HOBEOWH else 0t |

L0 Ed, TH) ERAADVRITHE, i) LI AR ZOBELEKTLEHETT,

FENL, HLEROEMZM S o, “JHMoBGREE > bolbhEd., Fiachiug,
AL, B %ER] D integerp, %D evenp, &% D oddp, K% [ D primep, HHEEA
%[5 ratnump, UV A M2 %D listp, TN %D matrixp R EMNH Y 7, BHETHNE, FL v
WERD =, FL BN ERD #, ERE L TKNAEGRER D <, > 5= <=H Y £7,

Z DFRMEADRT T LT EOG GO 2170y, BRA7 L WG o G oM 2 110 E 77,

B ORMFEERFRC-T &M, EHoNEmIEINe VSR ERNELRT LoV TEET, IXC
[RIRFICG 72 7 & B D 12,

’%#ﬁ 1 and %\ 2 and ...

ZRHOET, £/, EhbEmz eI,

[ R 1 or KR 2 or ...

EHCET, fIZE, H58p & p+2 M BICHEUTHL L &, Loz AT vnEd, Th
ZHET 5 HE mytwinprime WS> THRET,

(%1188) mytwinprime(num):=if primep(num) and primep(num+2) then "twin prime";

(%0188) mytwinprime (num) := if primep(num) and primep(num + 2) then "twin

prime"

(%1189) mytwinprime(11777);

(%0189) twin prime

(%1190) mytwinprime(11779);

WrrzL, FHOHETEL WE#EE SATEY, primep 2MEL W EUEL TOFETT A,
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(%0190) false

ZD LI, else HMWTH L, FMIEANKTID L X false LIRS TEET,
P53 AT R T, WAATIE ATIT L EEFAL £ LAY, 2 2 TR SIS AR D Y A K
EHIEET e 2N HTIICT 2 I mydiagonal Z{F-> THE T,

(%1191) mydiagonal(lst):=apply(matrix,
makelist(
makelist (
if i=j then 1lst[i] else O,
i,1,length(1lst)),
j,1,length(1lst))
);

(%o191) mydiagonal(lst) := apply(matrix,
makelist(makelist(if i = j then 1lst else 0, i, 1, length(lst)), j,

i
1, length(lst)))

(%1192) mydiagonal([1,2,-1,-2]1);

[1 0 O 0 1]
[ ]
[0 2 O 0 1
(%0192) [ ]
[0 O -1 0 1]
[ ]
[0 0O 0 -21

oM S AN £T L DI, if, then, else THED T—oODH L W I b T,

72, FMICE ST 3 DL EOBEICHT L & X121, else DRICEL if Tk DR HE AL X DI
LEd. 2L, BE% cm C, (KE% kg THISEL 22 &, MHMEEPIEE»EZFRT 50 8%E Fo
THET. o, BEE b (em), KEE w (ke) L LT, % Tz 5N, 15 185 KT

l

HiPEe, 185 LLE 25 K THITIES, 25 DI ETHNITIERE ShTHhET,

(%1193) mybmi(h,w):=if 10000*%w/h~2<18.5 then "thin" else
(if 10000*w/h~2<25 then "normal" else "fat");

10000 w
(0193)  pobmi(h, w) = if ————-—mv < 18.5 then "thin"
2
1000(%1 w
else (if —-—————-—- < 25 THEN "normal" else "fat")
2
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(%1194) mybmi(167.4,58.2);
(%0194) normal

T, TATZoflEHAL £, HlxiE, Maxima (2% Microsoft Excel ¢ INT %> FLOOR |2 %7z % B
WHY FEA, NEEBRENVIETE DL LT 7truncate LW I W@ IEH Y T4, ZHIFIERHIE
VDA, B3t FFIcks e ), 2£0 &0 0 ISV ERIEICT 260 TT0), Zhe if %
57T, HAohic o 2HAROCRKOBEEZE 5 nyint Z{F> THET.

(%1195) myint(x):=if x>=0 then 7truncate(x) else 7truncate(x-1);

(%0195) myint(x) := if x >= 0 then truncate(x) else truncate(x - 1)

(%1196) myint(3.14);

(%0196) 3

(%i197) myint(-3.14);
(%0197) -2

e EFL s TS £ TR, ZOFETEWL DU ERRBEASD U £, F I imitn i
e LT, AoBIEZ ANz SIS, —2/NSREZBELTLEI 2 TY,

(%1198) myint(-3);
(%0198) -2

IhEEET 512, o BRDEE, 20 if Z AN TICL TERIBEDNE P THENMT 2T 0%
NHHET,

(%1199) myint(x):=if x>=0 then 7truncate(x) else

(if integerp(x) then x else 7truncate(x-1));

(%0199) myint(x) := if x >= 0 then truncate(x)

else (if integerp(x) then x else truncate(x - 1))

(%1200) myint(-3)
(%0200) -3

INTHOBIEHOREMN RS E Lz, L, MBEITELIXD £9. ?truncate I, G %
IVETH 0D TING, 22/7 DX ) HHERBE SN2 O Ypi DL %Y Y HRIVIFZ T —%IRL
9.

(%i201) myint(22/7);

@5 7 1F, truncate H Maxima OFEITIE7 <, Maxima O X— AL 7% -T2 LISP OB THL 2 L 2 EIkL £7,
G IER#ICIE, 7truncate (WIAEL, BAED; & LTV, ZoBERZ R0 2HTT. ZoBRIMEBESNS L BEINIC 1 23%HRH
EINHOT, ERSIFUIVIET, Ao FFicky £,
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Maxima encountered a Lisp error:

Error in MACSYMA-TOP-LEVEL [or a callee]: ((RAT SIMP) 22 7) is not of type (OR
RATIONAL
LISP:FLOAT).

Automatically continuing.

To reenable the Lisp debugger set *debugger-hook* to nil.
(%1202) myint(%pi);

Maxima encountered a Lisp error:

Error in MACSYMA-TOP-LEVEL [or a callee]: $/pi is not of type (OR
RATIONAL
LISP:FLOAT).

Automatically continuing.

To reenable the Lisp debugger set *debugger-hook* to nil.
IhZEEEET 2121, 2 & float ICHIEHEL THITIFRV» e v 28tk &9,

(%1203) myint(x):=if x>=0 then 7truncate(float(x)) else
(if integerp(x) then x else 7truncate(float(x-1)));

(%0203)  myint(x) := if x >= 0 then truncate(float(x))
else (if integerp(x) then x else truncate(float(x - 1)))

(%1204) myint(22/7);

(%0204) 3

(%1205) myint (%pi);
(%0205) 3

INTTFNIETTY,

6.3 XERBE

ANREICE 5T, BRLEEOEVIRLIFEIRERLDIIH Y A, aEa—FidT7ar I hziA
T, HEIZALTBHE, AMO I IR TS5 95 2 & b JSEFRITFELEVIRL 9,
FPEHT U EHNT, $OIRLEEEIEET 5729121, for, thru, do ZHWE 7., FEUL,



74 Bexm TarsIvrofdl¥

for N7 % AIHAE step 4 thru KT do UREFEITFHE);

ERDET, 2O step FHIET LI MNTE, ToHEIT itivt EESNIZbO RV ET, T L
T, do DIFOHEE, ENOFEEZIEET L3, HEICa <RV THZEL£T, A, 5
AN O 100 FE, ~~ ZHOBTITSROTHEL £ 9,

(%1206) mtxpow:ident(2);

[1 01
(%0206) L ]

[0 1]
(%1207) mtx:matrix([1,1],[1,0]);

[1 1]
(%0207) L ]

[1 01

(%1208) for i:1 thru 100 do(mtxpow:mtxpow.mtx) ;

(%0208) done

(%1209) mtxpow;

[ 573147844013817084101 354224848179261915075 ]
(%0209) [ ]

[ 354224848179261915075 218922995834555169026 ]

T/, oIl L, HERMEEZ LT SR XES¥ 5729121, for, while, do ZHW
9., F\,

for v 2 L AIMIE step W5 while RN do SIEFATFHES) ;

EDFET, 2D step bEWTHIEMNTE, ZoFGIE i:iv1 MEESN b0 20 £7, iz
1E, FEIA»r s TnhnwrT—2%, K2 di \ICATIT52 LEL £, L, T—F2DATTKD
D%, -1 TbbZeIicLET.

(%1210) for i:1 while d[i-1]#-1 do(d[i]:read("No.",i,":"));
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No. 1
2.231;
No. 2
0.965;
No. 3
-1.478;
No. 4
_1,

(%0210) done

(hi211) d[2];

(%o0211) 0.965

6.4 J0Ovo1

MFEORENC, DRSS KEMEE MRS e, AN TEET, 2hooFlirFedT—o0
BEBUCT 2 HED, coday 7{eTd, Jays2{bkd2L &, creyarsI v r/gEcrarsn
ToreExokohEcidihehEd, =R,

[block (LRHATEIO U A 1], —O T , return GHIHEHD ) ; |

e xY,

BAVE, lEE 0T —2 ATIEEICMA T, OEN T & BEEREZ KD 5 nystatistics &I K
BUCHVTTCAHAEL k9, b 8WERICEHBETLZHELH Y 90, 2 2 TIFBEMICEREY, FHilrf
You %

" d;
L 27,;11
T, BREERE o )
o= 231:1( i"ﬂ)z
n
<, R s % )
s — Zi=1(di - ,“)2
n—1

T, ThZNEETLZLICLET, £/, FISIC 0 2525 L EREERFERZ, 1 2525 L Nt
EFERZIRTZ LIS ET,

(%1212) mystatistics(flag):=block([d,n,m:0,v:0],
for i:1 while d[i-1]#-1 do(d[i]:read("No.",i,":"),n:i-2),
if n<2 then return("false"),
if (flag#0 and flag#l) then return("false"),
for j:1 thru n do(m:m+d[j]l/n),
for j:1 thru n do(v:v+(d[jl-m)~2/(n-flag)),
print("average : ",float(m),", stdev : ",float(sqrt(v))),

return("done"));
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(%0213) mystatistics(flag) := block([d, n, m : 0, v : 0],

for i while d # - 1do (d : read("No.", i, ":"), n : i - 2),
i-1 i
if n < 2 then return("false"), if flag # O and flag # 1
d
J
then return("false"), for j thrundom : m + -—,
n
2
(d -m
J
for jthrundov : v + ———————- ,
n - flag
print("average : ", float(m), ", stdev : ", float(sqrt(v))),
return("done"))
(%1213) mystatistics(0);
No. 1
2.231;
No. 2
0.965;
No. 3
-1.478;
No. 4
-1;
average : 1.598 , stdev : 0.633
(%0213) done

CCTCHTEELEERMERICOWTHHL TEE£7, RMMERE VO ET oI, ToiBNEZg T
HMREROERTHY, Thée RO TRENELR > TOHONFIGEL S 2 T8 A, A, T
@ mystatistics FBIEUE, FAMERE LT d nm v 2> THETH, TOZTLSOERICM 2 52T
WY, mystatistics DFETE(LL R A,

(%i214) wv:sqrt(-1);

(%0214) %i

(%1215) mystatistics(0);

No. 1
2.231;
No. 2
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0.965;

No. 3

-1.478;

No. 4

-1;

average : 1.598 , stdev : 0.633

(%0215) done

(%i216) v;
(%0216) %i

SblE, FATER® v12ld Tmystatistics @) & W BHHGEAMTOTNL LESTH 5 5THWTL £ 9,

6.5 ANERT 7 A IVDOHFA

Maxima CTHARFHEZTL5DITNDTTN, ThOEITBTILIESICTEESTIHRTLHY IH
Ao VST, N7 TV r—a k2B T7 7 ANMRESLEL A =2 —123H 0 A,

6.5.1 FIESCLERDECH
P, HEFMERE -5 < AF - 2 HBUR E R INET 7 A MICEET 2101,

’save("774/l/%",all); ‘

TTWET, 20T 7 AL, IUNRRAEZEIETS L, Maxima £[GIUF 4 L7 MJICREShET, £
7z, BEOHEELVETE2FHEL 2L, @

’save("77/(}1/%",%inn,%onn, )

THRIFLET, COeED % THELLDOMATIT =%, %o Tl b 15— 21220 £7, £
72, EERXFO an ld, BLOEEEERL FT,
RiFEhETF— 4%, oy gy TiRAMATICE,

’10adfi1e("77/f/l/%"); ‘

THRAIARTET, UL, HEARAALELZTTIL, WZ2RAPAALZPAPD FHA, 22T, WZ2FEITLIZ
LIRS TN D DD EREERT B =012,

playback(all); ‘

(HMaxima 5.9.0 LIFGoN— 3 > ThHNE, ASEH con, /AN Don 4> TWET DT, TR THRAFATLEE N,
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EATTTDHERNWTL &9, EBMICRIWEZTTLES,

playback ([FRLi VilsT, ¥ 7 2IVEET1);

TFRENAD Z M TEET,

playback (TR L AN £T 5912, D loadfile CilltzitAriAREd L, BllEOY Yy ¥ g
CRNVETNERL L FEESSINTLENET, TIMS, ZRETOHRLZ FEI IRV EOICT 5
WICH, (%i1) OBV THAIAL Z L2 BEIOL £7,

6.5.2 FT—477A4)LDOFHAH

save I CHRIESNATERIE, XA N7 7 ALV TCIEH Y £38 Maxima fHOL 0O T, TIH
5, Maxima 2WEKRT 55 HT— 2 2o 7 7V /r— a3, flZlE Cale ® Microsoft Excel &vy- 72~
a7 LCTHET 5121, csv ERICL e W EH A, csv RN & 1E, Comma Separeted Values &
ANFHUNRIZLDT, TXFANMADOT 4%, hovTRU-b0TY, flzL, RtBEV 7 U=
7C, FTOEDEDRFTRBHNE, IhEk csv ERICTL L, GOEIRTIFANT 7 A NI L DT
<9,

[ alB]c[D]
0.84 | -0.38 | 2.75 | 2.51 158 119, -2.27, 111

1.58 | 1.19 | -2.27 | 1.11 L0.60, L.64, 2.65, 2.49
0.69 | 1.64 | 2.65 | 2.49 917, <177, 176, 0.28

217 | -1.77 | 1.76 | 0.28

-0.84, -0.38, 2.75, 2.51

=W N =

2%V, Maxima DT —4 %, HoTCRU->727 7 A mcntE i Lo, KetHY 7 b= 7 & i)
IHLZEMTELDLITTY, ZDBIZlE, WNB7 7 ANV oEEIRA DNy Ir — D %GR AL VLD Y
FIA, NZADS THRVDT, 77 A INVERETTIHFEEERA, TINS, HFTINZOT7 7 AV F
TOINWNAZIREL TR AR E T, 7272, ANV —=F 4 VIV AT LIk 5> TIINAWELR Y £7,
Linux & MacOS THNIZ,

load("/usr/share/maxima/5.9.2/share/contrib/numericalio/numericalio.lisp");
TP AR FE T, Microsoft Windows THNIE,

load("C:/PROGRA~1/MAXIMA~1.2/share/maxima/5.9.2/share/contrib/numericalio/numericalio.lisp");

TiArIABRET, TdE, csv ERT 7 ANE YU X b & L THAIATHRE

read list("7 7 A )LV &", csv) ;

&, 1Tl U Caed At FREL

(5)Common LISP #~X—2Z &3 %, Maxima Bff® LISP T7, T7 5, Emacs LISP % ¥, LISP 07w 7 53 v 70l
NTWDLH%6, ¥—T 77 A VR EIHRET L2 L b TEET,
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’readJnatrix("?77/T}D§§",’csv);

LT UARRATH ORI %2 csv ENT 7 7 A JWICEHE S R

’ write.data({Tl &% ," 7 7 A JVE", "csv);

MEMEhE T,

WAL, el DF —Z )Y C: ¥home¥matrix.csv EWV) 77 A LI 6N TWAELEL & D, T5
&, ROEHICTLHeT—F %Y AN 1st &L TNV IADET,

(%1217) 1st:read_list("C:/home/matrix.csv",’csv);

(%0217)

o, ROEHICT2e 722 mtx & LTI ADE T,

[- 0.84, - 0.38, 2.75, 2.51, 1.58, 1.19, - 2.27, 1.11, - 0.69, 1.64,
2.65, 2.49, 2.17, - 1.77, 1.76, 0.28]

(%i218) mtx:readmatrix("C:/home/matrix.csv",’csv);

[ -0.84

[
[ 1.58
(%0218) [

[ - 0.69

[
[ 2.17

- 0.38

1.19

1.64

- 1.77

2.75 2.511]
]
-2.27 1.11]
]
2.65 2.49 ]
]
1.76  0.28 ]

MZE, 2OV AT mtx @ 10 FEZ, C:¥home¥tenth.csv &) 77 A I)NCEETHL THE

L&D,

(%i219) write_data(mtx~~10,"C:/home/tenth.csv",’csv);

(%0219)

ZL TR ED T2 7 ANERETHY 7 b7 =27 THRHOTAET L, RDLIITL>THET,

(false, false, false, false)

| A B C D
1] 264557 | 91681.79 | 1292301 | 973105.6
2 || 26895.85 | 12995.93 | 97926.4 | 81217.32
3 || 272930.7 | 102493.4 | 1350931 | 1016299
4 || 248792.7 | 83024.34 | 1220861 | 920140.4
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6.5.3 HEHLIEEANDILAP

TR EOMEIc BT, FMPTE T — ¥ 2t T 2 72 DICKEHH Y 7 V2T 5 2 L1
Vil BHYERA, Zim, THAMNETIEH Y I, B e s &, DY ERNLE A
e a Bl VEENS D 7,

—7, Maxima UWGET — % 7 7 A N mArAALDVESH LV T 28BNV ET07T, -4
HASe]EETd, Loy, REHFEH Y 7 MITET Maxima IS TE W —2MENEH D ¥ A, 7 — 7 UEE
BE/17 HIEREFE Y 7 b2 RELFISHEL T2 21302 b0D, VS5 74 v a—H A 2 —T=Af A
EDIFELWETICHL, INE7 7 AV ERAGET =2 ARTIWEHEA 20T, —E—HTIEHY 7,
TI6, HEOMED 3 MiEETHATHNE, Excel 22T 2B L £7.

FPHANZR L ZA T, csv RO 6T — 7 ZHERIAAT, TOMRMFH 2RO 5 2 & O 055
BHLEL £ 9. 1EL®IC, T® T 7 A )l C:¥home¥geomean.csv & L C, =RAND() T (0,1) XD —FkiL
BERASE, Zhied— M7 4)LT 10 5] x300 177C 3000 {fiF &#EfH L £9°. LIS Microsoft Excel
5T, ZOF—F T =GEOMEAN (B IVHIFH) 1T k- TGRE[ P2k ko e T5E, BOEETO &4
D E3),

FLTC, TNEERIst I AR LTIHYAATHET,

VA2E IR

\Jf
!
\1

(%1220) 1lst:read_1list("C:/home/geomean.csv",’csv);

(%0221) [0.524791999, 0.83770885, 0.349946256, 0.033510978, 0.322640717,
GEFPRVOTEHIB)
0.882640526, 0.623933517, 0.862401784, 0.859252114, 0.926337907, 0.775912364,

0.446657813]

RICET — 7 ORI ERD, Ths 0BTl oBEREZROET, =20, —fcb 0 Tor—
AIHNETT—%RTEIICLEL &9,

(%1221) mygeomean(d) :=block([err:1,i],
for i:1 thru length(d) do(if d[i]=0 then err:0),
if err=0 then return("Non-positive data exist.")

else return(float(exp(sum(log(d[il),i,1,length(d))/length(lst)))));

(%0222) mygeomean(d) := block([err : 1, i],
for i thru length(d) do (if d <= O then err : 0),
i
if err = O then return("Non-positive data exist.")
sum(log(d ), i, 1, length(d))

1

©) sk, MM TP 2RO D 2 LICR-TEAE, RHEY 7 M= 7 OEE - 72 HDNEIC RO 0L RED T T, Bty 2 B
RENH LTI A, FHREROHER Y, — A THIEHARIET T,

MRIECIEBZ S &, RYIHRREE I T o BERREEEL T L5 T, SFERORENS, B0 CIEflshTLEd 2
DS, COLEIRHVETLEEDbNET, TTH 5, Microsoft Excel THF — % D LN %#H{- 721%, =EXP(AVERAGE (z)V#i[H))
Ty, HMEGEHEZLET
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else return(float(exp(-——-—————————————————mo—— )DDD)
length(1lst)

(%1i222) mygeomean(lst);

(%0222) 0.36896294490398

061 if«@i%%@iﬂﬂiﬁﬁﬂ%{ﬁkﬁiézhf:%“~§ff-a“73\%, EERL CHRECMEICA S0 & En
FIN, BOEXRT - = 0.36787944117144 Rt DI - 1= L W E T,

6.6 EXRFEMLEE

(1)

ARt #HEINTCH 258, ZTORARICBT 52 FHEIET Y nysound Z2EY 2 &, 72720, [E
t DL EOFMIL 33154061t THEOHNET,

1925 FLIE OB L2 5 2 5 &, BREESE, KELEEF, EIEEEZ IR TR nyeras 2ED 2 &
W, 72720, PR 2001 R, HAVA 134, KIE 90 4, BHFD 76 Y- £,

2 BRI 2 = fo,y) EHTZEROM [2,y] 25X 5 LAFHERZRTEHN nycritpts Z{ED 2 &
Vo BREL, BB = floy) 1oonT, 92 20, 92 _ 0wt (v ) 0N, 2 oEEE

Ox Jy
(@i, yis f(zi,y5)) ZHAET,

HIROEEE ¢, BIROEEE ¢, #5225 & RIOEEOEZ T B nydiscomfort #{F) 7 &1y,
RHEDFEEONIE, AHER i % i = 40.6 + 0.72(c; + o) DN TEEL,

i <70 O, R,

70 <@ <75 DG, IR,

75 < i < 80 DI, FRURIR,

o 80 <i DT, EHEAML

THRDET,

Maxima 12 999 L N0 BIREZ #IEE T, ABZOEHEHIL TASJT L7720 L D KEVB s n
MEET, BE T/ — 2 mybigsmall Z{ED e &y,

2O0VANEHAL L, TOREGEZIRTINE nyintersection ZED R &1y,

2O0VANEGZ5L, TONMESGEIRTHE nyunion Z1FD 231,

csv IERD 7 7 A VL EN O HZ RS 25258, ToMEY) Z K& L TRYT N nycolumn
BIED 22 30y,
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(10)

FBow TarII T o

read matrix IS, HtRIADLITH DY A RIFRADH O £9°, 72 T A RN H 5 read_list
R Z ML T, csv BPROT7 7 A NVG R EGH A5 L, 17 2IRT I nyread matrix #{FY
BRI,

AWD csv IERDT 7y ANEH 2D L, BITEMRE TS 3 KB E ELERN, MRERIC
NIz 6 H D csv TERD 7 7 A V& AEART 2 B mysolver Z{FV S\, 72721, AIEUIZEAIA
BRIy ANLEeEEH L 77y A NVEE5 2500 LET,
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£ 8% A Mathematica 5 Maxima

HHRENTHLEEVEY 7 N =7 O—FETH 5 Mathematica DRENITIERIET 5 Maxima DK
Bo—ETT, ZoNITZELAEE WS b Tldnl, —fHoRETIE LR Thanzbdh 9,
B, KETLENTHSE Y DIE Maxima 5.9.2 DADIIEE 720 7,

Al JEEEBUE

’ Mathematica Maxima
a+b a+tb;
a-b a-b;
a*b ax*b;
a/b a/b;
a’b a“b;
Sqrt [a] sqrt(a);
N[al float(a);
N[a,b] fpprec:n;
bfloat(a);
A2 A
A21 AEAZEHELS
’ Mathematica Maxima
Solve [f [x]==g[x],x] solve(f (x)=g(x),x);
Solve[{f==g,h==k},{x,y}] solve([f=g,h=k], [x,y]);
NSolve [f==g,x] expand (float(solve(f=g,x)));
FindRoot [f (x)==g(x),{x,a}] load (newton) ;
newton(f (x)-g(x),x,a);

A.2.2 ZIERDRE

Mathematica Maxima

Expand [f [x]] expand (f(x));
Factor[f[x]] factor(f(x));
Together [f [x]] ratsimp(f(x));
Apart [f [x]] partfrac(f(x));
Cancel [f[x]] ratsimp(f(x));
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A.2.3 ROBAME
’ Mathematica ‘ Maxima
Simplity [f [x]] ratsimp(£f(x));
FullSimplify[f[x]] fullratsimp(f(x));
A24 HEEK
’ Mathematica Maxima
a+b*I a+b*ii;
Rel[z] realpart(z) ;
Im([z] imagpart(z);
Abs[z] cabs(z);
Arg[z] carg(z);
Conjugate[z] realpart(z)-imagpart (z) *%1i;

A3 YRFMETTH
A.3.1 YR NXITH DVER

’ Mathematica

\ Maxima

{a,b,c}

[a,b,cl;

{{a,b},{c,d}}

J A N:[[a,b], [c,d]];
1T matrix([a,b], [c,d]);

Tablelali],{i,p,q}]

makelist(a(i),i,p,q);

Table([al[il,{i,p,q,r}]

makelist(a(p+(q-p)*r),i,1,(q-p)/r);

A.3.2 1THDFEE

Mathematica Maxima
a.b a.b;
Cross[a,b] transpose(adjoint (matrix(a,b, [1,1,1]1))) [3]};
Outer[f,a,b] outermap(f,a,b);
Tr[al load(nchrpl);
mattrace(a);
Det [a] determinant(a);

Inverse([al

invert(a);

Transpose[a]

transpose(a) ;

Eigenvalues[a] load(eigen) ;
eigenvalues(a);
Eigenvectors[a] load(eigen);

eigenvectors(a);

i)
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A41 =HBE
’ Mathematica Maxima
Sin[x] sin(x);
Cos[x] cos(x);
Tan [x] tan(x) ;
ArcSin[x] asin(x);
ArcCos[x] acos(x);
ArcTan[x] atan(x);
TrigExpand [f [x]] trigexpand (f(x));
TrigReduce [f [x]] trigreduce(f(x));
A4.2 FEEETH
’ Mathematica Maxima
Log[x] log(x);
Log[10,x] log(x)/log(10);
Exp [x] exp(x);
A.4.3 IEniREER
’ Mathematica Maxima
Sinh[x] sinh(x) ;
Cosh [x] cosh(x) ;
Tanh [x] tanh (x) ;
ArcSinh[x] asinh(x);
ArcCosh[x] acosh(x);
ArcTanh [x] atanh(x);
A5 HNFES
A5.1 BEDRE
’ Mathematica Maxima
D[f [x],x] diff (f(x),x);

Integrate[f [x],x]

integrate (f(x),x);

Integrate[f[x],{x,a,b}]

integrate(f(x),x,a,b);

Sum[x[k],{k,a,b}]

sum(x (k) ,k,a,b);

Product [x[k],{k,a,b}]

product (x(k) ,k,a,b);

Limit [f [x],x—>al

limit (f(x),x,a);

Series[f[x],{x,a,n}]

taylor(f(x),x,a,n);
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A.5.2 HWAARER

7 $# A  Mathematica 75 Maxima “\

’ Mathematica

Maxima

DSolve[f[y[x]]==0,y[x],x]

desolve(f (y(x))=0,y(x));
F 7213 ode2(£ (y(x))=0,y(x) ,x);

DSolve[{f==0,g==0},y[x],x]

desolve([£f=0,g=0],y(x));

DSolve [{f==0,y[0]==a},y[x],x]

atvalue(y(x),x=0,a);
desolve (£f=0,y(x));

A.5.3 T

’ Mathematica

Maxima

LaplaceTransform[f [t],t,s]

laplace(f(t),t,s);

InverselaplaceTransform[g[s],s,t]

ilt(g(s),s,t);

FourierTransform[f[t],t,w] load(fft);
fEe(£(t),t,w);
InverseFourierTransform[g[w] ,w,t] load(fft);

ift(£(t),t,w);

A6 ZohDBER

A.6.1 EHE
’ Mathematica Maxima
Round [x] ?round (x) ;
Mod [n, p] mod(n,p);
GCD[a,b] ged(a,b);
LCM[a,b] lcm(a,b);
FactorInteger[n] factor(n);
Rationalize[x] ratsimp(x);
A.6.2 HFIREEE
’ Mathematica Maxima
n! n!;
Bessell([v,z] bessel_i(v,z);
BesselJ[v,z] bessel_j(v,2z);
BesselK[v,z] bessel k(v,z);
BesselY[v,z] bessel_y(v,z);
Erf [x] erf (x);
Gamma [x] gamma (x) ;
Zetal[x] zeta(x);
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’ Mathematica Maxima
Plot[y,{x,a,b}] plot2d(y, [x,a,bl);

Plot[{yl,y2},{x,a,b}]

plot2d([y1,y2], [x,a,bl);

ParametricPlot[{x,y},{t,a,b}]

plot2d([parametric,x,yl, [t,a,bl);

Plot3D[z,{x,a,b},{y,p,q}]

plot3d(z, [x,a,b]l, [y,p,ql);

ParametricPlot3D[{x,y,z},{s,a,b},{t,p,q}]

plot3d([x,y,z], [s,a,bl, [t,p,q]);

ListPlot [x]

openplot_curves (x) ;
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8B A VABRM—=IVIZDINT

B.1 Maxima A4 VA M—Jb

IS Maxima OFEENL A VA = VAL EZHIAL £79, DI, 2005 4 10 HBREOEIRT, &
D Maxima ONN— 3 1% 5.9.2 TF,

B.1.1 Linux DHE

’ http://sourceforge.net/project/showfiles.php?group-id=4933 ‘

12 rpm iINA FUDBHY ETOT, Thzyryo—-RKLTF&W, fTATTNS, GL 5.9.2 &
XMaxima 5.9.2 bEIFFICH Yoo —RT522BEOL$T, &, BEONRNy r—ILELE LIS,
DO LA ARN—ILLET.

# rpm -ivh maxima-5.9.2-2.i386.rpm
# rpm -ivh maxima-exec-gcl-5.9.2-2.i386.rpm

# rpm -ivh maxima-xmaxima-5.9.2-2.i386.rpm

2N T Maxima ZfJHT 52 W TEE9IAY, ~/.bashrc OKREICTY,

’alias xmaxima="xmaxima > /dev/null" ‘

A THLEENTL &9,

%7z, CD-ROM #C#)o Linux €& %, KNOPPIX o ¢, KNOPPIX/Math & W58 FHEL 2 b
OWH Y £, ZhiZiE, Maxima 5.9.1 721 TldZe <, gnuplot 22 &S —EIA VA M=V ENTHET,
TYe, PC/AT HIREETH T, BIOS #iE & L C CD-ROM bootable IZL THBWT, ZhxHHT S
DHEHEETTD,

Linux ZAURUS D&

FES L2 212, SHARP #26FHAE SN TCvd Linux N— ZADETFFME, ZAURUSSL > J — X ¢
Y # — IO Maxima 5.9.0 ZHHT 22 &N TEET, Z0-DITi,

http://web.njit.edu/ " rxt1077/clisp-maxima-zaurus.html

M 5T =7, FHL—HIHATHDHAT, TX/z6H KNOPPIX/Math {fi-Th g —720,
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o ET

’ clisp-maxima-zaurus.tar.bz2 ‘

BHE Y A—RLTC, L CT&E/z lisp.run % /usr/local/bin |J, maxima-clisp.mem % /home/zaurus
CZNZFNEVT TSN, 2N T Maxima #fJflT 5 Z £ CE £972%, /home/zaurus/.bashrc DR
FEicty,

’alias maxima=’lisp.run -M /home/zaurus/maxima-clisp.mem’ ‘

AESMATBIIE®, =37 0% Tb FIF/efR, maxima &% A4 71 > F 5721 C Maxima % fiJFf
TEHZEMWTEET,
2L, Z—IF MR DT, plot2d X plot3d OFI L, T4 T g2 & LT [plot_format,gnuplot]

ZIEEL, FoRIE gnuplot TITWET, £z, "NV THEONTWHERADT, TEELILZ SN,

B.1.2 MacOS X %4

BE MacOS X FHOHILET A » A b =TS TOER AW, TTD, RERSA TS5 %8
7 ra— K9, Linux O Maxima DY — 22 a0 XA )T 52 ETHHATLIZ N TCEET, b,
MacOSX T Maxima 5.9.2 @A > A2 b =)V, FLEFIINRNL THELADT, DT THERSERIE
Maxima 5.9.1 ®YH DT,

¥9, ¥—=IFA5

% which make

AL, CauvNA IWEHTETCNENEIDERERL 7,

’ /usr/bin/make ‘

EHTELSEFEATETHET, KIS, Maxima Z#i7> 4 LhkETH L CLISP 2 A Y A — VL £7,
ZDDICIE T LT, libsigsegv 2.1, readline 5.0, gettext 0.14.1 Z A Y A ~— )L L 7ZlF
N A,

ftp://ftp.gnu.org/pub/gnu/libsigsegv/

QR ATV FERADRT UL, o SD XEYRIALAZ F T Ty v aXEY QL IMCBECTOARATE £, FTilEC
DA BN O T RIEAEVIC SMB LLEORMAHNIL, /home/zaurus (T  ONBEIDTT.

GISD REURALY AT h T Ty v a XEVICEWEEIE, /mnt/card/maxima-clisp.mem X /mnt/cf/maxima-clisp.mem O
AR EEMATT S0,

WHEEDPAOT SNED > T Ror b EY A, BREBRHbOANBEENE LS, BIFEMATTI N,



B.l. Maxima ®A > A h—JV

5 libsigsegv-2.1.tar.gz ¥ 71— KL, LK, ¥—IFho,

% ./configure

% make
% sudo make install
T libsigsegv 2.1 # A A h—)LL £, /XI,
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ftp://ftp.gnu.org/pub/gnu/readline/

6 readline-5.0.tar.gz ¥ > —RNL T, ALK, ¥—IFLhrs,

% ./configure

% make
% sudo make install
T readline 5.0 # A YA h—)LL £9, 51T,

ftp://ftp.gnu.org/pub/gnu/gettext/

M6 gettext-0.14.1.tar.gz ¥ >ua— KL, LK, ¥—IFhb,

% ./configure

% make
% sudo make install
T gettext 0.14.1 A VA M —)LL £,

%L, CLISP Ktk A v A K —)VTT,

ftp://ftp.gnu.org/pub/gnu/clisp/release/2.33.2/

76 clisp-2.33.2.tar.gz ¥ U — KL, T,

http://darwinports.opendarwin.org/darwinports/dports/lang/clisp/files/

26 patch-src-stream.d Z ¥ W H— KL 7, clisp-2.33.2.tar.gz XL /=

mo,
% cd clisp-2.33.2

% patch -p0 < ../patch-src-stream.d
% ./configure

% cd src

AN

7,

-3

% ./makemake --with-dynamic-ffi --with-readline --with-gettext --with-module=regexp

--with-export-syscalls > Makefile
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% make config.lisp

% make

% sudo make install

T clisp 2.33.2 A VA=)V L ET,

21 Maxima DA Y A M=)V CTT, fFTHTTNH, Tcl/Tk 8.4.9 b A A r—)L L, XMaxima %
HR5EH2ICLEL &9,

http://tcltkaqua.sourceforge.net/

25 TclTkAqua-8.4.9.dmg Z ¥ V> —RNL, WTELT A AIA A=V DTA AL LT TNI Dy
JLTCAYAR=VLET, ZL T,

http://maxima.sourceforge.net/download.shtml

M5 Maxima DY —A2—RK&24o0—-KLT, ¥—=IFIn5

% ./configure

% make
% sudo make install

EANTHZET, TRTDOA VA R—=IADNETTYT, 2T XMaxima ZHHT5 2 eMTE T,

~/.bashrc DKEICTYH,

’alias xmaxima="xmaxima > /dev/null"

EMATES EHERTL &9,

B.1.3 Microsoft Windows D&

Microsoft Windows Fl® Maxima |, Z2ZBHX gnuplot £ TED/A VA= BHV ET DT, ZThz
HHAT20MMETCL &9,

’ http://maxima.sourceforge.net/download.shtml

75 Windows A v Ab—F%Foa—-KNLET,

A= IRIRICA VAN = NVT 251, T4 Af#iRD & 12 1 accept the agreement % 5.5
LD Z e PIME, BHIC Next 227V v 7 Lt 5720 TOWTL & 9, F/z, USB 7T v a Xt
12 7T0MB Ll Eozes i i, EEinb 2B £, ZH0ICA VAN VTHILHTEET,
Z99 5 &, Maxima & gnuplot ¥ v M TG T £,

B.2 gnuplot ®A VA b—Jb

LI, 2005 4F 10 HB{EOEHRT, =ATD gnuplot ®/N—2 3 213 4.0.0 TT,
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B.2.1 Linux OFH&

ftp://ftp.pbone.net/mirror/www.arklinux.org/1.0-0.alphal2.2/i586/

25, gnuplot-4.0.0-1lark.i586.rpm # ¥ 7>t — KL C, WEO/Ny 7F—V LEL LA VA b —
NVLEY, D%V, # rpm -ivh gnuplot-4.0.0-lark.i586.rpm

T, fVARN—=NVTEET,

Linux ZAURUS Diz&

http://www.mneuroth.de/privat/zaurus/gnuplot.html

5, qtplot 0.2.arm.ipk ¥ 7> ua— KL, ZAURUS OA YA b —F TERICA VA= L T
L&,

B.2.2 MacOS X DiHéE

http://sourceforge.net/project/showfiles.php?group_id=2055&package_1d=1996

25, Gnuplot-4.0.0.dmg ¥ U HA—RLT, HTELTA4 AT A=Y DT A AT TNy
JLTCA Y AR=IVLET,
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£ §%C NSNS a—F4 0

C.l YATLRIHFDNSTIV
Q.1. Maxima - T TTH,
Maxima £ 1%, BV Y 7 v 27 e EENL2 77U r—> 3> 0—fTT, LWLWWEToN, 2D
J— NIZFNEZHATL-DICE LD TT, 2D/ — M2idh o Bigh FEv,
Q.2. Maxima "NREYY FEA.

BFNXL—F 4 VTV AT ILNTRO KDL F7°

Linux ¥ MacOSX DiHE.

DEVIZ N

’ which xmaxima ‘

EATILET, ZdoEE, Jusr/local/bin/xmaxima 72 ENAEMENL LHOTLES, £ VA KN—)
WETCETCHEINS, TOEET = LT

’ Xxmaxima & ‘

AT TIELNTL &9,

bLA VA=)V LZEEDLH S DIC, which xmaxima IS0f L TG CHNE, ANV —F 4 7Y
27 LZ Maxima 2T A OER SN TR Wa[REER SV £9, £, YA v A=
INTVED, LEADSLIERELTL L5720, =)V T

’:Eind / -name xmaxima ‘

EATILET, LIESH LT 5L, /usr/math/bin/xmaxima 72 & T NWNXAEMNTTEET, ZNe 7L
2D FEFEASTTIUTOODTTA, ~/.bashrc DREICTY,

’alias xmaxima="/usr/math/bin/xmaxima > /dev/null"

DEIITMATBL &EFTL £ 9.

F 72, MacOSX THNhiT,

Linux THEMDO 7 A 2 AFRMBTEETA, BERMCE D TL2NEMHL WL Y Ruvx—Ty
WHIELET DT, THHDANNVTEBIHL TLEE0,

M2 (path) LWV ET,
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Microsoft Windows D4,

AL = NRY S Ty 55 — Maxima-(N—Y 3 ) — XMaxima-(/N—Y 3 »8) LECET,

CDOAY — N AZa—=RYLE SRR, A VAR VFICAY — b A= a -0 BREZERLEN
72lpy A =M AZa—ZifEL TLESEPONTANTY, Z0L &L, AY - A=a—25, 77
AN T FIVF OMEL EY, xmaxima.exe ML £T, MEBINS, TN TINI Yy IT5 8
EITCE LT, TID, WATIT»SHZ Vv 6y a— by NOTEREZIEAT, A7 by F127 A
a2 EERL TBL EHERITL &9,

Q.3. Maxima ZA4 VAP —=IVTHELEICFENEDEETNLET.

Maxima 5.9.2 A > A~ =)V T 5I2E, N—KF4 22 % 60 MBI PELLTT, E-T, LiED
TIVr—=varA YA M= T IR, RERT 7 A NEHBREOLTLES N,

Q.4. Maxima Y5 LIF2E AR UARAEDEETNEET.

Maxima 5.9.2 1%, B OIS TH S naxima £ 757 4 WA v —T = A A% S0 C, FHFIC
AEUZR I5MBIFEERLET, E-C, WMo 7 7Y r— arvb PO NS IVER, o7~
DI — a VBT SETABYZBRG LTSN,

Q.5. Maxima %#35 El¥% & Out of environment space & WD IS5 —MNHEFET,

Microsoft Windows 95/98/98SE 124 > Ak — )L L 7=¥55, MS-DOS OFSHERUC 7070 A€ VU ANE] D
WTHNTHRNE ZITHZ Y £7, Maxima-5.9.1 &7 4 )V D readme.txt I FHIBTCENTHY £
S, RS 212,

(1) AZ—=LREZUPS, [RAF =N = [77ANVEEREL CFEIT(R)] 2ETET.
(2)  HTEL/ARIIC sysedit LITHiIAR, [OK] 227V v 7 LET,

(3) YATFTLRIEEZIETLEER 7 7 A VPNRAHTEETA, T T CONFIG.SYS £ 77 A )b
Vw2 LT IT747ICLET.

(4)  ZoHIZ, SHELL= TUiE 21129 >7-6, HIAICREM 2 HZAATAX M7 RLET, 855
Ay REM DEEZDFHANR=Z2HTNRNEDICL TS,

(5)  CONFIG.SYS 7 7 A Lo EIHIZ,

’SHELL=C:¥COMMAND.COM /E:4096 /P

EVIOTEHSMAT IS,

DN=RF 4 27 2FHEL TS [RERT 7 AV &1L, KR5S, BLOEHEE LS T 7 AVELD, Wb d [BE
Ty AI)] TldmureEbhE 38

(®)Microsoft Windows 1235\ T, Eb AT 2T L2EEL 70/ o013, KiofE, AXL—F4 VIV AT LZDHDT
HDHZEMBODT, BoTANLV =T 4 VI VAT LERT SR EIICLEL £,
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6) A=a—b [T77 AL (F)] - [ EEXRF (S)] 2 EOET,
(7) #ITC, A=a—=25 [T7 A4V (F)] = [VATLZTF 1 O] (X)] 2RO ET,

(8) aIrEa—FEHFIEEL TS,

Q.6. Maxima CTEEI|NTHIAVE 21— 94 NLRIEHY FTH,

Y Y BEOL 2 A, BHIFE NI eMWH Y FHA, Maxima ZOHDIZIET 4 L7 MR T »
AINVDOHEERESIRZ LEEEH Y F¥ A, LL, Maxima OEICH S CLISP & 1) SEEICIEZ DBk
J13% 5 0 C, JFHNICIIIEEEISIEETT, £ A% Maxima ICE THIEL TS 7 A )V AGEKY 7 b
7= TR ERBONET NS, [RMITTEEM e L SN E R A,

C.2 BEAEICETBINSTIL
Q.1. FEFRITLEEZ S, RITHFOFFHEKRT LTI NERA,

EP1E, Maxima ORBIEKT THRIILI, [crl |+ | g| 2L TSV, BEIC LT, Bk
T FE TV ARSI P22 H Y T, T TEEHZ S, 1.1 Maxima OfCE| KT 1 251, X
V=54 YA V)L TC, maxima O 72 A, xmaxima 0)7°D‘IZZU)]IE£C%§%?EU%@T LTL7ZE0,

Q.2. Maxima #8 7 I€/=DIC, IV UNRICELHRY F L,

BZ 5 L EHBEFEITHIC xmaxima Z5&HIK T S0 gEMEAYES VLT, Maxima 13, ThHEHEZ Y =)L
Tvb P52y HNE, xmaxima O F 7t A& LTCVb FIFHZ2E0H Y £3, Maxima 1% OS I
K- TlE

quit(); ‘

THRTEIELFETTO2AME S THETNS, Maxima O 72 20> TW 2ol 7ok 2o
xmaxima KT 95 &, BHMTRETLUREMEMNHV FT, coe XL, ARV —FT 4 VIV AT LLAR
JVC, Maxima O 7 0¥ 2% EATHFHFLT LTS, 2, FIOEMNES LT WI AT, H
WEFBE OEIE GE 612, BREINIC xmaxima D7 4 R 2K T S/ IR RT WS T,

Q3. 5P LARERTFVMIRY FEAD,

%7, XMaxima ® A =2 —|2dH 5, [Option] — [Preferences] T3 V& HL £,

TR T IOV OLT T 4 > b EEZ HICIE, The proportional font is DD [Arial] 27 Vv 7 LT
HHART N DOEEFEL 9., EXDE L6, FEOBEIDIL [Times New Roman] TJ, ZOKEZ
Rk %D, fed with a size adjustment of DD [0] 227V 7 L TH A A RDET, TEMNKE
WIEERERT 4> MImY £,

E¥Eno ATIB X ITE R OLF 7 4 >~ N &K Z 5121, The fixed font is DD [Courier NEW] %

Vw7 LTﬁ:%"@?‘WE}ﬁEﬁ? Y NEECEL £ o, EADL L6, FEOBEOIL [Terminal] T
T, TORESERD LD, He with a size adjustment of DD [0] 227 U v 7 LTH A X&RDET,
ﬁmﬁf%wiak%ﬁ7f/b WD) T 0T, FEETCHEICREL e SICHo> s, BlicLEL &I,

Z D, [Apply and Quit] 29 & EHEE T T,
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Q.4. XMaxima DD 4 ¥ ROH A4 XHBNMETT,

XMaxima £ Maxima (Z Tcl/TkWCTw 4 » Ko &kEzboTIns, o7 IV r—varanks
WA Y RYDYFAZXNTEET, U4 v RULRoRESVERAONETL, Lo AT ToT S
THEDHERY T ATY YA X TCEET,

7272, MEEER Lize s, 79 CFRLITICLTLE 9 &, —frcRn itz e Sicitiinsiln
I, ToL &,

llinelzitéﬁﬁi; ‘

T2 L FRHUS L TR S,

C.3 HEICEBTBb>STN
Q.1. TEBU &M@ TTH.

9, HEoBWE» S, [HEY 13 AT A d0), BETEH &2 A function D= & T
ITH, 2o — NTIEHEEO function & 7875 L0 function X HT 57918, o0 %2 TEEY
T, Tarsa0li0% TR Lkl THo £7.

Q.2. EWEWEHBZDRUNDEERA.

Maxima 1%, 1000 f#Z 2 2 RIS ERDSHMAAENTHET, FTAHLOTT NS, The 2 bk
WFRIIH Y FHA, XMaxima 1%, ETOT 4 > RZHNTEBY, TRV T2 T ET, Maxima
Primer @ 2 {THIZ® 5 “documentation” DY > 7 %7 U v 7 LET &, BEEERNCEI SN~V T 1272
L, BoEVHEETT T, HENEFRANFITEEL L9, b, FELLOZNIITNTNS —AT
TN, WETEET, ZINORMMNWIHEET 228N TELTL LY., B, TXTHMIL v & 508
FEROBHE,

’ http://maxima.sourceforge.net/docs/manual/en/maxima.pdf ‘

12 pdf IERD 7 7 A VIMREESNTOET, Ad T 460 X—V %225 KETCT DT, MEHEE ML
MSHRL TLZ& Wy, £72, Maxima OX—T 3 U0, 5.4 Wb T LiThid,

’ http://www.bekkoame.ne. jp/~“ponpoko/Math/maxima/maxima_toc.html ‘

12, IFAEZINIC K HARGERMDBRE ST ET,

B35 py I VT4 = — LB ET.

G mmh, T2 0EFE, W EFHEEATTN] 0D DlE, KFENPSELICH - -HEMTY, 2ok, A Wit EBog
Tl Sk TRl X a s AT 2] 2NILHESD 22 LIENRE,

O EEDSEEANDTGE V) FEHRTHOE L.

M52 5 N85S —HOFINIC > CF— 2 W 2 FITIE 202 DI BHRTHOE L7,
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Q.3. DA T 3 VICIERHBDTL &£ S,

T4 ANV TTHRIALELALZ LIS, 2 IHT THREZEZ ATTTHE, ANV To—ERHTEE
9, Z2I, ThEFhoRETCHRAING ATy g v o3ARH Y 9,

Q.4. Maxima OFHERLRNENLITT,

Maxima (3t v ¥ a YW THH L 2EROMEO TR TEGEL T ET, TI2»6, TTICHHL 22/
HREFRL RIS E FIHL ez e 2 Toh ), HBAHLTLED LLHEIOMEEZEKAShTL EFNE
T, RIS, T2 THOLIOERRR I E 25 kill THEL TS, HERIELLE0WTL &9,

ZRTOBNLWE XL, XTOaREERH U £3, Ik,

http://sourceforge.net/tracker/7atid=104933&group_id=4933&func=browse

MONTERFEBTORGEL TS, £, HiToL &I

’ bug_report () ;

e L THTL % Maxima BB DER, A1,

Maxima version: 5.9.2

Maxima build date: 9:5 10/12/2005

host type: i686-pc-mingw32
lisp-implementation-type: GNU Common Lisp (GCL)

lisp-implementation-version: GCL 2.6.7

EVHIERY —RICHE L T,

Q4. ERZHALLSETBHETIS—MTHELE.

Maxima 121% 1000 iDL F OB AATENTEBY, —EBORELLFERIIRE SN THET, o,
FRHL e L CHREoa—<F2 5 &, KIKOHE, o oo T LEICITZNNEED T,

C4a ZTothob>TIV
Q.1. AAKIC Maxima WMGRLK - TEF L1,

Microsoft Windows 122 7Zb 620D TLES, ZhHnarbEa—2O Ty, Maxima (3H % £,
FEHEOMRL - 2 AT,

e CPU Z vy 7 : 266 MHz

e XEV : 64MB

(&) Maxima 1%, HREFOFENRANZEFICH L TOET,
MZ, avEa—r2BEbTRY, TTe, ThIERAOICBLEHLTE-TFE Y, A Ea— 2 ETIHENTIEIHY EA,
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e N—RKF 1+ A7 :2GB
o I XRL—F 1Y A5 A : Vine Linux 2.619

T, Tcl/Tk & CLISP #3—Y g7y 7 LEEFCHEZLAHTE 30D, Zhll koo~
UTHhNIE, (T80 T4 A M=o 25B%IZ, Maxima 277> a—RKLT, £ YA M=)V
LTLZEn,

Q.2. Maxima Z{F > TWB ETANELHR->TEFELLE,

BRI Zo>FAohET, =21k, FIA 7474 L Of#iEs5T 9. Maxima 1300 & & #1712
bbbl TERT D0, o7 TV r—y a IcHRNTY, FFA MR- VRIFZNETY, a v
Ea—XMEHOZ & TINS, il @RI fGMISERS 5720, BNCRET 5 2 I RL TL72E
v, b LBHIENENLES D TLES, ECHERL TLE S,

b O —DIFHRIC A Z VIR DT, BN, Ao —Zigey, gEo < S0 iRb T
T, T, =R, RKEZMATHTETNS, o TELZIN,

Q.3. StERRERNIS 710 A% TEX CHIALZWTT,
SEREEOREAAL Vo THhhE, HEMELZARE LT,

[ tex GHEAD ; |

ICHI &L, plain TEX ORI a2~ > R Gl s hzfRBEonET. Zim, BIpX Tb %
DEFMHAFTOT, ZhEk TEX V—AORERMFICaE—, X—=Z2A K TEITL x5, A,
/ ﬁ#ﬂ de DHERRE, TEX D AR RO ASIL £,

(%1223) tex(integrate(1/(x"4+1),x));
$${{\log \left(x"2+\sqrt{2}\,x+1\right) P\over{4\,\sqrt{2}}}-{{\1log
\left (x"2-\sqrt{2}\,x+1\right) F\over{4\,\sqrt{2}}}+{{\arctan \left(
{{2\,x+\sqrt{2}N\over{\sqrt{2}}F\right) F\over{2\,\sqrt{2}}}+{{

\arctan \left({{2\,x-\sqrt{2}}\over{\sqrt{2}}}\right) F\over{2\,
\sqrt{2}}}$$

(%0223) FALSE

75747 ZAFHALIoTHNE, 20/ —bD 12,5 gnuplot & O] 25 HICL T30,

N

(10)# o UNIX Magazine |2 ff/@L T 7z CD-ROM ZFJfHL £ L 7=,

D 7=F 7= %, H5% T Windows 98SE < v & L TIEENRE L 1D 2 L CHEETFIE > L b0 2@ o220 T, L) o,
Microsoft Office 2000 TT HH LWV TTN 6,

DB ETLHETT &L, HoBFICO O TUIITWE L THIERL 2 &0,
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D.1 Maxima DEZ
1. oS4~V T
B solve &l hy, F 2T A4 VIV TTHRINE SN,

(%i1) 7?7 solve

desolve :(maxima.info)Definitions for Differential Equations.
fast_linsolve :Definitions for Affine.

funcsolve :Definitions for Equations.

globalsolve :Definitions for Equationms.

linsolve :Definitions for Equations.

linsolve_params :Definitions for Equatiomns.

linsolvewarn :Definitions for Equations.

solve :Definitions for Equations.

solve_inconsistent_error :Definitions for Equations.

© 00 N O O W N = O

solvedecomposes :Definitions for Equatioms.

solveexplicit :Definitions for Equations.

=
= O

solvefactors :Definitions for Equations.

-
N

solvenullwarn :Definitions for Equations.

[
w

solveradcan :Definitions for Equations.
14: solvetrigwarn :Definitions for Equations.
Enter space-separated numbers, ‘all’ or ‘none’:
Info from file C:/PROGRA™1/MAXIMA~1.2/info/maxima.info:

-- Function: solve (<expr>, <x>)

—-- Function: solve (<expr>)

-- Function: solve ([<eqn_1>, ..., <eqn_n>], [<x_1>, ..., <x_n>])
Solves the algebraic equation <expr> for the variable <x> and
returns a list of solution equations in <x>. If <expr> is not an
equation, the equation ‘<expr> = 0’ is assumed in its place. <x>
may be a function (e.g. ‘f(x)’), or other non-atomic expression
except a sum or product. <x> may be omitted if <expr> contains
only one variable. <expr> may be a rational expression, and may

contain trigonometric functions, exponentials, etc.

The following method is used:
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Let <E> be the expression and <X> be the variable. If <E> is
linear in <X> then it is trivially solved for <X>. Otherwise if
<E> is of the form ‘A*X"N + B’ then the result is ‘(-B/A)"1/N)’
times the ‘N’’th roots of unity.

If <E> is not linear in <X> then the gcd of the exponents of <X>
in <E> (say <N>) is divided into the exponents and the
multiplicity of the roots is multiplied by <N>. Then ‘solve’ is
called again on the result. If <E> factors then ‘solve’ is called
on each of the factors. Finally ‘solve’ will use the quadratic,

cubic, or quartic formulas where necessary.

G E )

(%i8) ev (x"6 - 1, %[11);

6
(sqrt(3) %i + 1)
O -1
64
(%i9) expand (%);
(%09) 0
(%i10) x°2 - 1;
2
(%010) x -1
(%i11) solve (%, x);
(%o11) [x = -1, x = 1]
(%i12) ev (%th(2), %[11);
(%012) 0
(%hol) false

2. MAPEE & 51

(1) 2735+ 1846 — 3099
(%i2) 2735+1846-3099;

(ho2) 1482
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(2)  2.35x3.91 —1.83 x 7.01

(%13) 2.35%3.91-1.83%7.01;

(%03)

6174
58 + 89

(%id) 6174/(58+59);

(%o4)

(4) 2213 x 3.441-25

- 3.639799999999999

686

13

(%i5) 2.21°(1/3)*3.44°1.25;

(%o5)

®) (3511)%’

6.102327023772617

(hi6)  (1/(37(1/2)+1))~(1/3);

(%06)

3. ITEE
(1) 5
(%1i7) fpprec:30;

ChoT)

(%18) Dbfloat(sqrt(%pi/2))

(%08)

(sqrt(3) + 1)

30

>

1.25331413731550025120788264241B0

103
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ff D HEEO RS

(2)  cos(sin(2.63%))

Chi9)

(%09)

(%110)

Warning:

(%010)
(3) 10g10(42)
(hi11)

(%o11)

(hi12)

(%012)

fpprec:30;

30

bfloat(cos(sin(2.6373)));

Float to bigfloat conversion of 0.81871785281177967

8.1871785281177962684655952106B-1

fpprec:30;

30

bfloat (log(42)/1og(10));

1.62324929039790046322098305657B0

1 1
(4)  16arctan (5> — 4 arctan <239>

(%113)

(%o13)

(%i14)

(ho14)
(5) eV1or

(%hi15)

(%015)

(hi1e)

(%016)

fpprec:30;

30

bfloat (16*atan(1/5)-4*atan(1/239));

3.14159265358979323846264338328B0

fpprec:30;

30

bfloat (exp(sqrt(163)*%pi));

2.62537412640768743999999999999B17
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4. KAGE
(1) SCFEHELIC cos(30°) DIEZRAL RS,

(%117) t:cos(30%%pi/180);

oty

@) Y$Eﬁcm,ﬁg2@@%ﬁkbaémo

(%118) c:ratsimp(sqrt((1+t)/2));

sqrt(sqrt(3) + 2)
(%018 e

(3) iiﬁwsm,ﬁgi@@%ﬁxbaguo

(%i19) s:ratsimp(sqrt((1-t)/2));

sqrt(sqrt(3) - 2)
(%ho19) e~

(4)  2cs DIEZRDRE W,

(%120) ratsimp(2*c*s);

sqrt (2 - sqrt(3)) sqrt(sqrt(3) + 2)
(%020)

(5)  LTFERt, ¢, s LIEOBMGREHEL RS0,
(%i21) kill(t,c,s);

(%o21) DONE
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5. Bl ES

(1) IS GRS, TREREEOMEE LT, HIET2UEOME T 2T B () %
EFL 7S,

(%122)  p(x) :=x#%pi/180;

(%022) p(x) [ S

() HSEr 5ABE, TREEROWTE LT, WET A HROME (v - 32) £ET W g(2)
EFL R &0,

(%i23) q(x):=float(5/9%(x-32));

5
(%023) q(x) := float(--(x - 32))
9

(3) AlERa,y, 2 £5ABY, TRBERMIED BUTENY MV (1,y,2) OKEIS /a2 + g2 + 22 &
jE—g—Egm T(ll?,y,Z) %E%b&éb\"

(%124) r(x,y,z):=sqrt(x"2+y~2+z"2);

2 2 2
(%024) r(x, y, z) :=sqrt(x +y + z)

4) AHlEWa, b,z y 25258, TNOHERMICHLD DD 3 RILNT MV (a,b,¢), (z,y,2) D372

T cos™! ax+ by + cz IR s(a,b,c,,y,2) BEFRLZ I,
r(a,b,c)r(z,y, z)

(%i25) s(a,b,c,d,e,f):=float(acos((a*x+b*y+c*z)/(r(a,b,c)*r(x,y,2))));
ax+by+cz
(%025) s(a, b, ¢, d, e, ) := float(acos(-=-==============---—- ))
r(a, b, ¢ rx, y, z)
(5) B p(x), q(z), r(z,y,2), s(a,b,c,z,y,2) &EBNOBEMREZHEL RS0,

(%i26) kill(p,q,r,s);

(%026) DONE
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D.2 37O
1L.y=f(z) DTS5

(1) B@@(yzx(x—lﬁ DT 5T % _2<x<2@§[}*@‘(1ﬁ@biﬁéb\o

(%i27) plot2d(x*(x-1)"2,[x,-2,2]);

(X-1)A2*X ------o
O F e
5k
S0 F
15 F
-20 ‘ ‘ ‘
2 15 1 0.5 05 1 15

(%027)

107
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ff 4D

(2) THEMG y=10-082"* /5 7% 0 <z <100 OHIFH CHfME L 72 S0,

(%i28) plot2d(10-0.8*x~0.4,[x,0,100]);

10-0.8"%10.4

9 4
8 4
7F 4
6 4
5r 4
4 L

0 20 40 60 80 100

(%028)
" 34222 —4x — . -
(3) HHER y =" T2 AT oo 3 < e <3 ORBCHImL A S,

rz+1

(%129) plot2d((x"3+2*x"2-4*x-3)/(x+1), [x,-3,3], [y,-10,10]);

(%029)

HE R O

(4) Ko 5 DD y = b, (k= —-2,-1,0,1,2) DF T 7% -2 < x <2 O T—FEICTiimL 7

LY AN
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(%130) plot2d([exp(-2*x),exp(-x),1,exp(x),exp(2*x)], [x,-2,2],[y,0,101);

(%030)

(5) Rk g = cos(z) MERIRE V< OFFO RO R S,

(%131) plot2d([x/8,cos(x)], [x,-15,15]);

)
coS(x)

(%o31)

ror5750, 5 DOFEREERFOZ N0 £,

2. z=f(t),y=9(t) DTS2

109

(1) B 2 = 3cos(t) + cos(13t), y = 3sin(t) +sin(13t) DT 7% 0 < t < 27 OHAF THEE L 22 S0,



110

(%132)

ff & D WEEEOREEf

plot2d([parametric,3*cos(t)+cos(13*t),3*sin(t)+sin(13*t)], [t,0,2*%pi]

, [nticks,300]);

3)

(ho32)

A= 2 it o = cos(Tt), y =sin(4t) DF' T 7% 0 <t < 2r OHFHTHME L 2 Sy,

(%133)

plot2d([parametric,cos(7*t),sin(4*t)], [t,0,2*%pi], [nticks,300]);

———————— T T T T
T Funt-

(%033)

cos(t)

RNVNR=ADVILZATT— | = =

L 78 S0y,

sin(t) cos(t)

1 +sin?(t)’ Y

1+ sin®(t)

DTS 7% 0<t <2 OHIPH T
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(%i34) plot2d([parametric,cos(t)/(1+sin(t)"2), (sin(t)*cos(t))/(1+sin(t)"2)]
, [t,0,2%%pil, [nticks,1000]);

0.4

03}
oz} /

01 f

041 |
02}

03 F

-0.4

1 1 1 1 1 1 1 1 1
-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

(%o34)

3. 2= f(z,y) DI>7

2.2
Wahat's )cos <7r\/ac2+y2> DT T Tk, —4<z,y <4 OHFHTHEL LS,

(1) B z=exp <— 5

(%135) plot3d(exp(-sqrt (x~2+y~2)/2)*cos (Ypixsqrt(x"2+y~2)), [x,-4,4], [y,-4,4]);

Function -------

(%035)

cos(x)
cos(y)

(2) v — 2 o) z:log( ) DS T % —g <ay< 72—r DEIPHCHEE L 72 &,



112 782D HEHRMEDEN

(%136) plot3d(log(cos(x)/cos(y)),[x,-1.57,1.57],[y,-1.57,1.571);

LOG(COS(x)/COS(y)) --------

OHANDON SO ®
o b ADON SO ®

(%036)

(3) 2 Bficxld 5 CES MANHME (EPERE) w(a, z,y,p,q,7) = a(pz™" + qy_r)fé BEFLTC, Thz
HWTa=2,p=2¢g=3,r=20757%, 0<zy<2 OHHTHHEL LI,

(%137) u(a,x,y,p,q,r) :=a*x(p*x”~ (-r)+q*y~ (-r)) "~ (-1/r);

(%037) ua, x, y, p, 9, ) :=a (p x +qy )

(%138) plot3d(u(2,x,y,2,3,2),[x,0.01,2],[y,0.01,2]1);

2/SQRT(Bly"2+2/x"2) -

1.8
1.6
14
1.2

0.8
0.6
0.4
0.2
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(%038)

(%139) kill(w);

(%039) DONE

4. z = f(s,t), y=g(s,t), 2 =h(s,t) DTS2

1)

h—FZ z = cos(s) (3 + cos(t)), y = sin(s) (34 cos(t)), z =sin(s) DT 7% 0 < s,t < 21 DOHiH
T L 72 S Uy,

(%i40) plot3d([cos(s)*(3+cos(t)),sin(s)*(3+cos(t)),sin(t)], [s,0,2*%pil, [t,0,2x%pil);

Function --------

L0005 oooo
—=OOANONAEDO =

(%040)

7 A5 a4 RIERE 2 = cos®(s) cos®(t), y = sin’(s) cos®(t), z =sin®(t) DZ' T 7% 0< 5, < 21 D
IR A L7 S,

(%141) plot3d([cos(s) "3*cos(t)"3,sin(s) "3*cos(t)"3,sin(t) 3], [s,0,2*%pil, [t,0,2*Vpil);

(%041)

2 2
—3 nh(3s) cos(3t), y = 2sinh(s) sin(¢)— = sinh(3s) sin(3t),

N2V ORI 2 = 2sinh(s) cos(t)— = si
$<0.9,0<t<2r OHIPHTHIE L 72 &y,

z = 2cosh(2s) cos(2t) DT 7% 0.3 <

(%142) plot3d([2*sinh(s)*cos(t)-2/3*sinh(3*s)*cos(3*t),
2*sinh(s)*sin(t)-2/3*sinh (3*s)*sin(3*t) ,2*cosh(2*s) *cos (2*t)]
,[s,0.3,0.9],[t,0,2*%pi],[grid,4,72]);

(%042)
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Function -------

, 0665 oooo
—OOANONAEDO =

OGS hNMON SO ®
oS ADON SO ®

5. gnuplot & DIEE.

(1) Maxima Ty =
IRE,

(%i43) plot2d(1/(1+exp(-2*x+1)), [x,-2,2], [plot_format,gnuplot]);

(%043)

gnuplot> load ’maxout.gnuplot’ with lines
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09 |

0.8 [

0.7 |

0.6 [

05 [

0.4

03

02

01 |

(2)  gnuplot ZHWT, 2=/224+y2 & 2=0+1 DV T 7% -1 < x,y <1 OHHTHFEITHHIEL %2
I, ZorE, WhHTHLHBWIEN 1D £ Pz FEL 23,

(%144) plot3d(sqrt(x~2+y~2),[x,-1,1],[y,-1,1], [plot_format,gnuplot]);

(%ho44)

% tail +4 maxout.gnuplot > maxoutl
(%i45) plot3d(x+1,[x,-1,1],[y,-1,1], [plot_format,gnuplot]);

(%045)

% tail +4 maxout.gnuplot > maxout2

gnuplot> set hidden3d

gnuplot> splot ’maxoutl’ with lines, ’maxout2’ with lines

(3)  gnuplot ZH\TC, z=sin(zy) DFEEMD VT 7% 0< 2,y < 7 OHEPATIHEL 2 S0y, Z D& &,
S LIV E 9 BFFHEL R &,

(%146) plot3d(sin(x*y), [x,0,%pil, [y,0,%pil, [plot_format,gnuplot]);

% tail +4 maxout.gnuplot > contour.gnuplot

(1) = 1iE Linux £ MacOSX ToO% 1) 5 TF, Microsoft Windows 72 6 5 4 # TITIH 4 {TAh%EL T, WA THRELTLE
Ty,

(2) = 3 Linux ® MacOSX ToH=® Y /57, Microsoft Windows 72 5 TF ¢ & TITIH 4 {TH%WEL T, WETHREFELTLE
Ty,
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gnuplot>

gnuplot>

gnuplot>

gnuplot>

gnuplot>

P )}{x’!}}’ ?;fg,gg{;m;
A eii b 7
S
e
e
o
AR

i

0O0O0 ot
oRERDBaNRD®N

o8
0.8
0.6
0.4
0.2

-0.2
-0.4
-0.6
0.8

-1 08 -06 -04 02 0 02 04 06 08 1

set contour

set cntrparam levels auto 9

unset surface

set view 0,0,1

splot ’contour.gnuplot’ with lines

i %D

HE R O

4)  ECERL7ZZ5 7%, TEX CID A 2 eps FEANTIAL &, 77, gif ATHAL RS,

gnuplot>

gnuplot>

set output ’foo.eps’

set terminal postscript
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0.8 ————
0.6 -
0.4
0.2 —---
-5.55e-017
T T T T T T 3.5 -0.2
‘ 0 -
n 13 0.8
L {25
V\y\ 42
k\\ 415
+ 41
L 405
0 0%5 3.5
gnuplot> splot ’contour.gnuplot’ with lines
gnuplot> set output ’foo.gif’
gnuplot> set terminal gif
gnuplot> splot ’contour.gnuplot’ with lines
gnuplot> set output
gnuplot> set terminal x11
D.3 HA DR
1. ZIAADEIE
(1) ZHN (—a+b+c)Pla—b+c)a+b—c)® ZEFHL RS,
(%i47) expand((-a+b+c) "3*(a-b+c)3*(a+b-c)"3);
9 8 8 7 3 6 2 6

(%od47) - c +3bc +3ac -12abc -8b ¢ +12ab
2 6 3 6 4 5 3 b5 2 2 5

C
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+12a bc -8a ¢c +6b ¢ +12ab c¢c -36a b c

3 5 4 5 5 4 4 4 2 3 4
+12a bc +6a ¢c +6b ¢c -30ab c +24a b c
3 2 4 4 4 5 4 6 3 5 3
+24a b ¢ -30a bc +6a c -8b c¢c +12ab c
2 4 3 3 3 3 4 2 3 5 3 6 3
+24a b ¢c -56a b ¢c +24a b ¢c +12a bc -8a c
6 2 2 5 2 3 4 2 4 3 2 5 2 2
+12ab ¢ -36a b ¢c +24a b ¢c +24a b ¢c -36a b c
6 2 8 7 2 6 3 5
+12a bc +3b c-12ab c+12a b c+12a b c
4 4 5 3 6 2 7 8 9
-30a b c+12a b c+12a b c-12a bc+3a c-b
8 3 6 4 5 5 4 6 3 8 9

+3ab -8a b +6a b +6a b -8a b +3a b-a

(2)  ZIHN (2 +1)%(x — 2)% @ 250 DRI E KDL S0,
(%1i48) ratcoef ((x+1)"36*(x-2)"64,x"50);

(%048) - 56567652670376600977539072

(3)  ZIHI\ —bct —act +b2c® + abc® +a?c® +b3c? + a>c? — bie+abdc+aPbe — atc — ab* + a0 + a*b? — atb
ZREOL e S0,

(%149) factor(-b*c~4-axc 4+b~2*c”~3+a*xb*c”3+a~2*xc"3+b " 3*c 2+a"3*c"2-b~4*xc+a*xb”3*c

+a"3*b*c-a”4*c-a*b~4+a"2xb"3+a"3*b"2-a"4xb) ;

(%049) - (c-b-a) (c-b+a) (c+b-a) (bc+ac+ab)

(4)  19348061080666364197661270034638081 % FAREMH L 72 S 1y,

(%150) factor(19348061080666364197661270034638081) ;

2 3
7199911 7199921

(%050)
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2. B nEIE

(1) HHR -1+ ZHAHL RS,

r—2
3x+1)— 32t D)

(%151) ratsimp(x-1+1/(3*(x+1)-(x-2)/(3*(x"2-x+1))));

4 3 2
9x -9x +2x +9x-28
(%o51)  mmeeemmemmmee e
3
9x -x+ 11
1
i
1+
1
2+
7
3+ — i )
(2) ﬁﬂﬁ———i——QGﬁ?,%i%%h%h*m&éwo
1
3+
1
2+
7
1+ -
x

(5ib2) q:ratsimp((1/(1+%i/(2+%i/ (3+%hi/x))))/ (1/ (3+hi/ (2+%i/ (1+%i/x)))));

2
(30 %1 + 32) x + (47 %i - 20) x - 2 %i - 12
(h052) e

(14 %1 +8) x + (16 %i - 12) x - 2 %1 - 4

(%i53) num(q);

2
(%053) (30 %i + 32) x + (47 %i - 20) x - 2 %i - 12

(%154) denom(q);
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2
(%054) (14 %1 +8) x + (15 %i - 12) x -2 %i - 4
o1 . R
(3) HH 1197_’_1 TR RURB L 7 S,
(%i55) partfrac(l/(x"9+1),x);
3
x - 2 x - 2 1
(%055) Bttt + -
6 3 2 9 (x + 1)

Cx® — 322 43 . PR . N

(%156) partfrac((x"3-3*x"2+3)/(x-1),x);

(%056) X - 23X+ —————— -9

(%157) plot2d([(x"3-3*x"2+3)/(x-1),x"2-2*x-2], [x,-5,5], [y,-10,101);

(X3-3"X"243)/(x-1)
XN2-2"%-2 —F

(%057)
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3. AEADEER
(1) AHERN 2 +pr+q=0% 2 ITOWTHES LRI,

(%158) solve(x~3+p*x+q=0,x);

2 3
sqrt(3) %i 1  sqrt(27q +4p) q 1/3
(%ho58) [x = (- —===——=-—= - =) (e - -)
2 2 6 sqrt(3) 2
sqrt(3) %i 1
(=== - -)p
2 2
2 3
sqrt(27 q +4p) q 1/3
3 (= - =)
6 sqrt(3) 2
2 3
sqrt(3) %i 1  sqrt(27q +4p) q 1/3
x = (-=-—————— - =) (e - -)
2 2 6 sqrt(3) 2
sqrt(3) %i 1
(= === - -)p
2 2
2 3
sqrt(27 q +4p) q 1/3
3 (m———mmmmmmmm - - =)
6 sqrt(3) 2
2 3
sqrt(27 g +4p) q 1/3 p
x = (mmmmmmmmmmm e - =) I Bt ]
6 sqrt(3) 2 2 3
sqrt(27 q +4p) q 1/3
3 (mm——mmmmm e - =)
6 sqrt(3) 2

(2) RN
2?4+ yP 4+ 2% =8
?+y? 427 =27
r+y+z=1
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Tox,y, 2 WCDWTHE IR &,

(%159) solve([x"3+y~3+z"3=8,x"2+y"2+z"2=27 ,x+y+z=1], [x,y,2]);

(%059) [[x = 3.722506393861893, y = 0.81094919259551, z = - 3.533455545371219],

[x = 3.722506393861893, ¥y

3.533455545371219, z = 0.81094919259551],

[x = - 3.533455545371219, y

0.81094919259551, z = 3.722506393861893],

[x = - 3.533455545371219, y = 3.722506393861893, z = 0.81094919259551],

[x = 0.81094919259551, y

- 3.533455545371219, z = 3.722506393861893],

[x = 0.81094919259551, y

3.722506393861893, z = - 3.533455545371219]]

(3) YRR
zy+yz+zx=1
r+y+z=1
T ox,y, 2 WDOWTRE I &,

BRI 3 OB DITHERN 2 OL2H Y FHADT, REHFBERTIEAWE TEEINE T,

(%160) solve([xxy+y*z+z*x=1,x+y+z=1], [x,y,2]);

Maxima encountered a Lisp error:
Error in MACSYMA-TOP-LEVEL [or a callee]: O is not of type LIST.

Automatically continuing.

To reenable the Lisp debugger set *debugger-hook* to nil.
L0, NEABRRTHL 20T, 22T, AROWE HBEROBICETEL L TaE
L&,
(%i61) solve([xxy+y*z+z*xx=1,x+y+z=1], [x,y]);
2

sqrt(- 3z +2z-3) +z -1
(ho61) [[x = - ——==————-—--m——mmmmmm oo )
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2
sqrt(- 3z +2z-3) -z + 1 sqrt(- 3 z
2
2
sqrt(- 3z +2z -3) +z -1
Y = - oo 1]
2

EhoTC, x,y &z OINTILHRIJRETH L Z &0 £

(4)  #H AR

2 4+y>=5
$2+y2:3
z+y=1

oz, y, 2 ICOWTRE RS,
(%i62) solve([x"3+y~3=5,x"2+y"2=3,x+y=1], [x,y,z]);
(%062) (]
L75>C, NEEHBRRTH L Z e 7.,
4. R OFAEITL
(1) R 2 = cos(z) OERUIRE BBITHIL 22 &1,
(%i63) plot2d([x,cos(x)], [x,-3,31);

(%063)

2

123

+2z-3)-z+1

75T DRI T AN =V INEERTCHRAINLIE LY, BdZ o =0.734820 < HWVTRER

Foko>TIn»s, FhzolliEe L C==2— kT EITWET,

(%164) 1load(newton);

(%064) C:/PROGRA~1/MAXIMA~1.2/share/maxima/5.9.2/share/numeric/newton.mac

(%165) newton(x-cos(x),0.734820);
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Warning: Float to bigfloat conversion of 0.73482000000000003

(%065) 7.390851332187552B-1

R 2% 4 2% 4 & 0 OFRIEE B 7 & 0,

10

(%i66) plot2d([0,x"35+x"33+1/10], [x,-1,1]);

(%066)

i %D

HE R O

T IO T AN = N ERTCHRAPINLIEME LY, BLZ oz =—-0915347 < 5\ T4

EFFOLDTING, Thedliifie L T(=a— b ritllzirnEd,

(%167) newton(x~35+x~33+1/10,-0.915347);

Warning: Float to bigfloat conversion of -0.91534700000000002

(%o867) - 9.1555566890178944B-1
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(3) iR 2% — 62% 4 1322 — 2 = 0 OFERIRZFUEIT L 22 Sy,

(%168) plot2d([0,x"6-6*x"4+13*x"2-2], [x,-2,2]);

(%068)

75T DN T AN =Y N EERCRAINSGEUE LY, BX% z = 0407034 & = = —0.409536
X EWTREEFFOEHYOTTNe, ThediiEe L (=a— b TlE2T0ETW,

(%i69) newton(x"6-6%x~4+13%x"2-2,0.394857);

Warning: Float to bigfloat conversion of 0.39485700000000001

(%069) 4.077364863224771B-1

(%170) newton(x"6-6*x"4+13%x"2-2,-0.394857) ;

Warning: Float to bigfloat conversion of -0.39485700000000001

(%o70) - 4.077364863224771B-1

CIBH f(x) = 28 —62% + 1322 — 2 1%, BERLTHINLMY f(z) = f(—z) 2L LETHS, UMM EELET, 272,
TIVI = a AREORFEDS, ZLoTNSREL CET,

Wt =g2 BT, fl)=t3—612+13t—2 RV ETDOT, 3 WHFRNTIDOHMBICIT L2 Lm0V T, TT»s,
I solve FIE float FEUICHIETEL £9 &, == —0.4077364863225, = = 0.4077364863225 TH 5 = L300 £9703,
CTCEHHAT=a— M T ROTHET,

(v I
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1. 1RERAE

TR cos(2z) -1 o7 X
(1) HlRiE ili% cosh(3z) — 1 ERDBE

(%i71) 1imit((cos(2*x)-1)/(cosh(3*x)-1),x,0);

(%o71) - __

@ R im0 T g,

—0+0 x|

(%i72) 1limit((cos(x)-1)/(x*abs(x)),x,0,plus);

1
(%072) - -
2
2 4n
(3) AR Tim (1_%> ERDBE,
(%173) 1imit((1-2/(3*n)) "~ (4*n) ,n,inf);
- 8/3
(%073) %E
4.2
(@) Wy = "I o AR ORI BT y = o? — 7+ 1 BT L ERRRL

IREN,

(5hi74) 1imit((x"4-x"3+x+5)/(x"2-1)-(x"2-x+1) ,x,inf);

(%o74) 0

(%175) 1imit((x"4-x"3+x+5)/(x"2-1)-(x"2-x+1) ,x,minf);

(%075) 0
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2. BEOHN
(1) BRC f(z) = cos (cos (cos(z?))) DEBT L RO MRS, £z, 3 BEERBEZ RO LI,

(%i76) diff(cos(cos(cos(x"3))),x);

2 3 3 3

(%076) - 3 x sin(x ) sin(cos(x )) sin(cos(cos(x )))

(%i77) diff(cos(cos(cos(x73))),x,3);

6 3 3 3 3 3
(%077) 27 x sin (x ) sin (cos(x )) sin(cos(cos(x )))
6 3 3 3 3
+ 27 x sin (x ) sin(cos(x )) sin(cos(cos(x )))
6 3 3 3
+ 27 x sin(x ) sin(cos(x )) sin(cos(cos(x )))
3 3 3
- 6 sin(x ) sin(cos(x )) sin(cos(cos(x )))
3 3 3 3
- 54 x cos(x ) sin(cos(x )) sin(cos(cos(x )))
3 2 3 3 3
+ 54 x sin (x ) cos(cos(x )) sin(cos(cos(x )))
6 3 3 3 3
+ 81 x cos(x ) sin(x ) cos(cos(x )) sin(cos(cos(x )))
3 2 3 2 3 3
- 54 x sin (x ) sin (cos(x )) cos(cos(cos(x )))
6 3 3 2 3 3
- 81 x cos(x ) sin(x ) sin (cos(x )) cos(cos(cos(x )))
6 3 3 3 3 3

+ 81 x sin (x ) cos(cos(x )) sin(cos(x )) cos(cos(cos(x )))

(2)  BR f(z) OMKESCHNME, WhDD LTI T7DLDTAERBDIRE 525 » O, f(z)=0%
W-LET, TLTC 2oz ofik f(x) 1ITRALT, BThHIUIAME (LoTHE), [ETHIIE
ME(BDIK) 25425221220 T, ChEHWT, f(z) =2 (x> 0) OvMEZRD R S0,

(%i78) solve(diff(x"x,x)=0,x);

(%078) [x =% , x 0]

(%h1i79) at(diff(x"x,x,2),x=float(1/%e));



128 I 8D W EEHO S
(%079) 1.881596387531646
:1:2y

(3)  BR f(z,y) = e Ao IS LD REHBRL fo(2,y) B, y IS KD RHEBE £, (v, y) ZRDA S

W £, f(oy) ORWEBRE RO S,

(%180) diff((x~2*y)/(x"4+y~2),x);

(%080) e o e

(%i81) diff((x~2*y)/(x"4+y~2),y);

(%o81) e o e

(hi82) diff ((x"2xy)/(x"4+y~2));

(ho82) (-==---= - —————————- ) del(y) + (-———=== = ————=-———- ) del(x)

(4)  B%Clog (cos(mx)) @, =1 2EROHPLET L5714 T—EH%Z 6 KETHRRLARS W,

(%183) taylor(log(cos(%pi*x)),x,1,6);

2 2 4 4 6 6
wpi (x - 1) wpi x - D %pi (x - 1)
(%083)/T/ log(= 1) = ——=—=—=——=—== = ———————————— =
2 12 45
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3. MREUR0 & AR

10000

(1) BRI log(10000) — > 7 ERIELHL RS0,

k=1

(%i84) float(log(10000)-sum(1/k,k,1,10000));

(%084) - 0.5772656640682

(2) B arctan(z) ©, v =1 ZEHOHFLE TS 10 (ROT A T —ZIHNEZRD L S0,

(%i85) sum(at(diff(atan(x),x,k),x=1)/k!'*(x-1)"k,k,0,10);

(x - 1) (x - 1) (x -1 (x - 1) (x - 1)
(%ho85) - ——=—————- oo o —mmme +

(3)  MEUFU D ket KA S,
k=1

(%i86) load(nusum);

(%086) C:/PROGRA™1/MAXIMA~1.2/share/maxima/5.9.2/share/algebra/nusum.mac

(%187) nusum(k~2*exp(k),k,1,n);

129
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sin?(k)
k

) ERUEITDIL 22 & 1o,

(%188) float(product(l-sin(k)~2/k,k,1,100));

(%088) 0.0285262359834

10000 SiHQ(k})
© e [T (1- 20 srmrp s

k=1

(%189) float(product(l-sin(k)~2/k,k,1,10000));

CHOFEFTIE, birot&boThERA, £2C, —FEELIEEL £,

Maxima encountered a Lisp error:
Console interrupt.

Automatically continuing.

To reenable the Lisp debugger set *debugger-hook* to nil.

AR D T, HWENKELRLI L EEED T, 100 [HTo1cF—2 252 &2l £7.

(%190) 1lst:makelist(float(product(1l-sin(k)“"2/k,k,100%n+1,100%n+100)),n,0,99);

(%090) [0.0285262359834, 0.70651698296465, 0.81701560512074,
0.8668398694711, 0.89487347730142, 0.91274778781261,
(P E )

0.99489816322068, 0.99496707323302, 0.99500380663043]

(%191) product(1lst[k],k,1,100);

(%091) 0.00285502480784
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4. BB OFEN

(1) Wﬁﬁ/ = I

1
% 4+

(%i92) integrate(1/(x"5+1),x);

2
(sqrt(5) - 3) log(2 x + (sqrt(5) - 1) x + 2)
(5h092) ——=—=—————mm
10 - 10 sqrt(5)

2
(sqrt(5) + 3) log(2 x + (- sqrt(5) - 1) x + 2)

10 sqrt(5) + 10

4 x + sqrt(s) - 1
(sqrt(5) + 1) atan(-------———=——=——-——- )

o
sqrt(5) sqrt(2 sqrt(5) + 10)
4 x - sqrt(s) - 1
(sqrt(5) - 1) atan(-—-----—-—--—-——————- )
sqrt (10 - 2 sqrt(5)) log(x + 1)
b I
sqrt(5) sqrt(10 - 2 sqrt(5)) 5

2) fﬁﬁﬁﬁﬁ/ Co% du =1 BT C kR Sio,

(%193) solve(integrate(Cxexp(-x~2/2),x,minf,inf)=1,C);

(%093) [C= - ]
sqrt(2) sqrt(Ypi)

b
(3) 757 y=f(x) i ZHI (a, f(a) ~ (b, £(b)) @%ébi/ V1+ (f'(2)de THABNET,

ZhZERHWT, By = cosh(z) 12ift 5 7z #hf% (log(2 — v/3),2) ~ (log(2 + V/3),2) DE & &R 7%
Iy,

(%194) integrate(sqrt(1+(diff(cosh(x),x))"2),x,log(2-sqrt(3)),log(2+sqrt(3)));



132

ff D HEEO RS

(%094) 2 sqrt(3)

%ﬁy—f )m < b flz) >0) & x @iz ulilo LT sk, drkolblin ko
277/ f(x )) dr THAGNET,

ZhERGWT, K aﬁ T %2 =1, (a>b) % z iEduLNCE L TTE 2 EiE ko Kz Rz &
W, 72, gyl g icE L e X zin ko R SR n S,

(%i95) solve(x~2/a"2+y~2/b 2=1,y);

(%095) [y = - —————————————— , § = mmmmmm o ]
(%196) £f(x):=bxsqrt(a~2-x"2)/a;

(%096) £(x) 1= —mmmmmmmmooooe-

(%197) 2xYpi*integrate(f (x)*sqrt(1+diff (£f(x),x)"2),x,-a,a);

Is a positive or negative?

positive;

/

L 2 2 b x
2 %pibI sqrt(a - x ) sqrt(-—---------- + 1) dx
]
/

(UO9T) mmmmmmm e
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> SFPEENTETOEEA, T, IO ET & sqre BT ETUETE Tons
EMRINYET, TINS, ZZRFANITERL TR £,

(%198) 2xYpixintegrate(b/axsqrt(b~2*x"2/a"2+a"2-x"2),x,-a,a);

Is a positive or negative?

positive;

Is (b - a) (b + a) positive or negative?
negative;

Is b positive or negative?

positive;
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ff D HEEO RS

3 2 2 sqrt(a - b ) 3 3
4 %pi b (a sqrt(a - b ) asin(----—-------—- ) —ab +a b)

(%098) = =

(%199) solve(x"2/a"2+y~2/b"2=1,x);

(%099) [x = = —m=mmmmmmmmmmme e —— ]

(%1100) g(y) :=axsqrt(b~2-y~2)/b;

2 2
a sqrt(d -y )
(%0100) g(y) = ——m—mmmmm e
b
(%i101)  g(y)*sqrt (1+diff(g(y),y)"2);
2 2
2 2 a y
a sqrt(b -y ) sqrt(-—————-—-—-——- + 1)

2 2 2
b (b -y)

(%0101) e

(%1102) 2xYpi*integrate(a/b*sqrt(a”2*y~2/b"2+b~2-y~2),y,-b,b);
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R D1RAF

Is b positive or negative?

positive;

Is (b - a) (b + a) positive or negative?
negative;

Is a positive or negative?

positive;

3 2 2 sqrt(a - b ) 3 3
4 Jpi a (b sqrt(a - b ) asinh(-—------------ ) —ab +a b)

(%0102) = mmmmmmmm e e e
2 2

b(@2b -2a)

5. AARER

(1)

(2)

oy RN 2 (1)
ICOWTHE 2RI,

B TR o (1) = 9.8 — 4.00(t) %, TR 0(0) = 0 1S LTS A S,

(%1103) atvalue(v(t),t=0,0);

(%0103) 0

(%1104) desolve(diff(v(t),t)=9.8-4.9%v(t),v(t));

RAT replaced -9.8 by -49//5 = -9.8
RAT replaced 4.9 by 49//10 = 4.9

(%0104) v(t) =2 - 2 Y%e

(%1105) atvalue(x(t),t=0,1);

(%0105) 1

(%1106) atvalue(diff(x(t),t),t=0,0);

135

— 22 () + 32/ (t) — 2x(t) = sin(z) %, PSR 2(0) =1, 2/(0) =0, 2”(0) = —1
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(%0106)

(%hi107)

(%0107)

(%1108)

(%0108)

(%i109)

(%0109)

(%i110)

ff D HEEO RS

0
atvalue(diff (x(t),t,2),t=0,-1);
-1
desolve(diff (x(t),t,3)-2xdiff (x(t),t,2)+3*diff (x(t),t)-2*x(t)=sin(t) ,x(t));
sqrt(7) t sqrt(7) t
3 cos(~-———---—- ) 9 sin(-—------- ) t
t/2 2 2 cos(t) 3 %e
x(t) = %e (m==—mmmmmm e — ) - - + ————-
4 4 sqrt(7) 2 4
e \ 1 ;
(3) WA P (2) = —ap(z) %, IS p(0) = ICOWTRE R S0,
V2r
atvalue(p(x) ,x=0,1/sqrt (2*%pi));
1
2 %PI
desolve(diff (p(x),x)=-x*p(x),p(x));
d
sqrt(2) sqrt(%pi) (-——--- (laplace(p(x), x, lvar))) + 1
dlvar
p(x) = ilt(-—----—————-—————m—— ,

sqrt(2) sqrt(%pi) lvar

&I Y desolve I TIEEIT e 572k 5 T, TS ode2 WEUIHMNI THE T,

(%i111)

(%o111)

ode2(diff (p(x),x)=—x*p(x),p(x),x);

px) = Y%c %e
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265 T E L

(4) T ER
2'(t) = 4x(t) + 2y(t) + sin(t)
y'(t) = 3z(t) + 3y(t) — cos(?)
%, WIS 2(0) =1, y(0) = —1 ICTOWTRE R S,

(%i112) atvalue(x(t),t=0,1);

(%0112) 1

(%i113) atvalue(y(t),t=0,-1);

(%0113) -1

(%1114) desolve([diff (x(t),t)=4*x(t)+2*xy(t)+sin(t),
diff (y(£),t)=3*x(£)+3xy(t)-cos (t)], [x(t),y(t)1);

6t t
4 sin(t) 13 cos(t) 28 e 6 %he
(%ho114) [x(t) = - ———==——= = ————————- + - + - ,
37 37 185 5
6t t
4 sin(t) 24 cos(t) 28 %e 9 %e
y() = - ——=—--—- + mmmmmm e e R ]
37 37 185 5

D.4 UXPMDFKL
F—aDY R

(1) VAN —t,14+t1 -3 1+ 2E- p ITEFRL RS, T2, o8 3THEZMT LS,

(%i115) p:[1-t,1+t,1-t"2,1+t"2];

(%ho115) [1-t,t+1,1-t,t + 1]

(%i116) pl3];



138

(%0116)

ff D HEEO RS

(2) VAL p2EH 3THEHIMLARI L, 615, p DKREIC 1+t LWIHTHZIBNL R S0,

(%i117) p:delete(p[3],p,1);

(%0117)

[1-t,t+1, t + 1]

(%1118) p:endcons(1+t~4,p);

(%0118)

[1-t, t+1,t

+1, t + 1]

(3) UAN[L1+t1+t+21+t+2+83]) 2B g ITERLRS W, ZLT, VARp EU AL ¢

AL 2 S,

(%1119)  q:[1,1+4t,1+t+t72,1+t+t72+t73];

(%0119)

2

3 2

[1, t+1,t +t+1,t +t +t+ 1]

(%i120) append(p,q);

2 4

2 3 2

(%0120) [1T-t,t+1,t +1,t +1,1,t+1,t +t+1,t +t +t+ 1]

(4)  makelist ZfWVT, HMNIBONADREZFV IV, 2L T, ZNETINIERL T, [EAKIC

FoRL 7R &y,

(%1121) p:makelist(makelist(x*y,y,1,9),x,1,9);

(%o121) [[1,
(3,
(5,
(7,
[9,

2, 3, 4,5,6, 7,8, 9], [2, 4, 6, 8, 10, 12, 14, 16, 18],
6, 9, 12, 15, 18, 21, 24, 27], [4, 8, 12, 16, 20, 24, 28, 32, 36],

10, 15, 20, 25, 30, 35, 40, 45],
14, 21, 28, 35, 42, 49, 56, 63],
18, 27, 36, 45, 54, 63, 72, 81]]

[6, 12, 18, 24, 30, 36, 42, 48, 54],
[8, 16, 24, 32, 40, 48, 56, 64, 72],
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(%i122) apply(matrix,p);

H
N
w
K
(]
o))
\1
o
©

(%0122) 10 15 20 25 30 35 40 45

L T e I s TR s B s Y e Y i S e O e IO e T e O e IO e Y s O e Y s B o
(S,
[N T VR B [ S S VU N S R AR ST

500 H> 0 725 10000 £ TOEMEBERIHF U AN EED S, 2L T, ZNERIRIC
LZa&vy, 728, 026 10000 £ CoELEE, Maxima TlE random(10000) TH 2 6N F T,

(%1123) r:makelist(random(10000),i,1,500);

(%0123) [719, 2976, 1770, 3297, 8705, 4617, 8543, 7, 6486, 4692,
4756, 246, 3560, 9431, 5302, 7228, 9731, 6607, 2797, 2785, 7922,

GEHE )

6166, 8048, 6323, 2015, 2063, 243, 847, 2384, 2650, 6904, 2778,
5177, 2315, 3722, 9325]

(%i124) sort(x);

(%o124) [7, 46, 83, 97, 126, 170, 235, 243, 246, 265, 271, 274, 303,
309, 331, 332, 347, 367, 382, 387, 402, 431, 457, 462, 505, 526,

GEHE )

139

N
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9503, 9518, 9573, 9582, 9582, 9584, 9588, 9629, 9707, 9731, 9736,
9791, 9817, 9819, 9823, 9826, 9847, 9937, 9972, 9974, 9992]

Ry MIVDEE

(1)  RZ ML vy = (2.62,-0.12,1.21), vy = (2.66, —0.44,2.12) ICDC, 1.27vy — 09205 KD I,
(%i125) v1:[2.62,-0.12,1.21];

(%0125) [2.62, - 0.12, 1.21]

(%i126) v2:[2.66,-0.44,2.12];

(%0126) [2.66, - 0.44, 2.12]

(%1127) 1.27*v1-0.92%v2;
(%0127) [0.8802, 0.2524, - 0.4137]
2) 7Moo =(9+V59-5,3V2), va = (5—V5,5+5,2) IZ2WT, XZ ML vy, vy DEE
RO S, Flz, TRTHOHEANT MLV (RS 1 OXY MV) ZRDIR S0,
(%1128) v1:[9+sqrt(5),9-sqrt(5),3*sqrt(2)];

(%0128) [sqrt(5) + 9, 9 - sqrt(5), 3 sqrt(2)]

(%1129) v2:[5-sqrt(5),5+sqrt(5),2];

(%0129) [65 - sqrt(5), sqrt(5) + 5, 2]

(%1130) sqrt(ratsimp(vl.v1));

(%0130) sqrt (190)

(%1131) sqrt(ratsimp(v2.v2));

(%0131) 8
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(%1132) vi1/sqrt(ratsimp(vi.v1));

sqrt(6) + 9 9 - sqrt(5) 3 sqrt(2)
(%o132) [~ , TTTTmmm————s , —TTmmm———s ]
sqrt (190) sqrt (190) sqrt (190)

(%1133) v2/sqrt(ratsimp(v2.v2));

5 - sqrt(56) sqrt(s) +5 1
(%0133) O P , —1

(3)  MWRtE 22D n KT MV vy, v 23 n FICZEMOH TR I AL 0 2T, v1-vg = |Jv1]]||va|| cos(6)
CLTOLERSNET, o2 e2HHALT, 220 3 K7 ML v, = (-1,0,2), vy = (0,-1,3)
MY 3 RICZER O TR THREZ KDL S 0,

(%i134) wvi1:[-1,0,2];

(%0134) [-1, 0, 2]

(%i135) wv2:[0,-1,3];

(%0135) [0, -1, 3]
(%1136) acos(v1.v2/(sqrt((vl.v1)*(v2.v2))));

(%0136) acos(———————--- )
5 sqrt(2)

(%1137) float(acos(vl.v2/(sqrt((vi.v1)*(v2.v2)))));
(%0137) 0.55759882669954
(4) A OAB Ok S 1L, <7 L OA, OB 2FWT, S = %|O—1>4><O—B)\ L LT, Mok E S s
TREVET, o2 eEFHLT, 350=(0,0,0), A=(1.12,0.37,—0.88), B = (1.71,0.64,0.95)
WIS = Ao Z R 720 S0y,
(%i138) 0A:[1.12,0.37,-0.88];

(%0138) [1.12, 0.37, - 0.88]
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(%i139) 0B:[1.71,0.64,0.95];

(%0139) [1.71, 0.64, 0.95]

(%1140) c:transpose(adjoint(matrix(0A,0B,[1,1,1]1)))[3];

(%0140) [0.9147, - 2.5688, 0.0841]

(%i141) float(sqrt(c.c)/2);

(%o0141) 1.364045668223759

T EE
(1) 17
AZ(%& 1>B:<t 0)
0 —t 1—t -1
IO\, 24+ 3B, AB— BA, A® + B® # R &y,
(%i142) A:matrix([t-1,1]1,[0,-t]1);

[t-1 1 1]
(%0142) [ ]
[ O -t ]

(%1143) B:matrix([t,0],[1-t,-1]1);

(%0143) L ]

(%1144) ratsimp(2%A+3*B);

[5t -2 2 ]
(%0144) [ ]
[3-3t -2t -3]

(%1145) ratsimp(A.B-B.A);
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(%ho145)

L I e I e B |
—

(%1146) ratsimp(A~"5+B~"5);

[ 5 4 3 2 ]
[2t -5t +10t -10t +5¢t-11]
(%0146) Col 1 = [ ]
[ 5 4 3 2 ]
[ -t +2t -2t +2t -2t+1 1]
[ 4 3 2 ]
[t -2t +4t -3t+1]
Col 2 =[ ]
[ 5 ]
[ -t -1 ]

(2) 1771
—287 036 —2.78 —2.90 —0.22
~1.95 —1.69 0.56 —2.87 —1.67
—047 021 -271 060 1.99
1.01 152 —1.79 154 1.35
~1.06 —1.92 —286 —1.15 0.24

DATHIIN & AT & SRD 70 S0y,

(%1147) mtx:matrix([-2.87,0.36,-2.78,-2.90,-0.22]
,[-1.95,-1.69,0.56,-2.87,-1.67]1,[-0.47,0.21,-2.71,0.60,1.99]
,[1.01,1.52,-1.79,1.54,1.35],[-1.06,-1.92,-2.86,-1.15,0.24]);

- 2.87 0.36 -2.78 - 2.9 - 0.22
-1.95 - 1.69 0.56 - 2.87 - 1.67
(%0147)

- 0.47 0.21 - 2.71 0.6 1.99

1.01 1.52  -1.79 1.54 1.35

L T e T e TR s Y s B s Y s B s B s |
S T VR TR R S S |

-1.06 -1.92 -2.8 -1.15 0.24
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(%i148) determinant (mtx);

(%0148) - 4.742796508100006

(%i149) invert (mtx);

[ - 1.960158685729549

L

[ 0.17852846069907
(%059) Col 1 = [ - 0.37308034552569

- 1.62239971224963

VR R Y S [

L
L
L
[ 2.097936886604074
L
(
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[ 5.160916357721979 ] [ 0.99513618852071 ]
[ ] [ ]
[ 0.13161402959919 ] [ - 0.10477522051627 ]
[ ] [ ]
Col 2 = [ 0.87094753969421 ] Col 3 = [ 0.53565721102754 ]
[ ] [ ]
[ - 6.250456887486373 ] [ - 1.661472181347452 ]
[ ] [ ]
[ 4.275645078882732 ] [ 1.979010630957918 ]
[ 4.778897914192797 1] [ - 1.018074136588739 ]
[ ] [ ]
[ 0.39941195595568 ] [ - 0.29846567053476 ]
[ ] [ ]
Col 4 = [ 0.32023516029121 ] Col 5 = [ - 0.52446083776773 ]
[ ] [ ]
[ - 5.221811544666378 ] [ 1.579409746382071 ]
[ ] [ ]
[ 3.0970501106075 ] [ - 1.39937274952975 1]
(3)  11H

1.51 1.48 —0.81
—-245 —-1.17 =221
-230 -212 1.74

DEFMEEEHR7 MLERD RS,

(%1150) mtx:matrix([1.51,1.48,-0.81],[-2.45,-1.17,-2.21],[-2.30,-2.12,1.74]);

[ 1.51 1.48 - 0.81 ]
[ ]
(%0150) [ -2.45 -1.17 - 2.211]
[ ]
[ -2.3 -2.12 1.74 ]
(%1151) load(eigen);
(%o0151) C:/PROGRA™1/MAXIMA~1.2/share/maxima/5.9.2/share/matrix/eigen.mac

(%1152) float(expand(eigenvectors(mtx)));



146

RAT replaced
RAT replaced
RAT replaced
RAT replaced
RAT replaced
RAT replaced
RAT replaced
RAT replaced
RAT replaced
RAT replaced
RAT replaced
RAT replaced

i %D

-0.81 by -81//100 = -0.81
5.194000000000001 by 2597//500 = 5.194
2.3 by 23//10 = 2.3

-1.17 by -117//100 = -1.17

-1.48 by -37//25 = -1.48

-5.083 by -5083//1000 = -5.083
-2.45 by -49//20 = -2.45

1.74 by 87//50 = 1.74

-4.6852 by -11713//2500 = -4.6852
-1.17 by -117//100 = -1.17

1.74 by 87//50 = 1.74

1.51 by 151//100 = 1.51

(%0152) [[- 0.1884393480298 %i - 0.66986666681573,
0.1884393480298 %i - 0.66986666681573, 3.419733333631462],

[1.0, 1.0, 1.0]],
- 0.

11415511341756 %i - 0.67543650846404],

[1.0, 0.18980066885001 %i - 1.842547458561893,
0.11415511341756 %i - 0.67543650846404],
[1.0, 0.31995646942145, - 1.773083652947805]]

HE R O

[1.0, - 0.18980066885001 %i - 1.842547458561893,

(4) M 2, =52, 1 —6xp o+ 2,21 =1, 20 =2 %, T ZHOTME RS,

(%1153) load(eigen);

(%0153)

(%i154) r:matrix([5,-6,2],[1,0,0],[0,0,1]);

(%0154)

(%0155)

[6 -6 21

[ ]

[1 0 01

[ ]

[0o O 1]

(%1155) e:eigenvectors(r);
1 1
(ces, 2, 11, 1, 1, 111, [1, --, o1, [1, --, 0],

3 2

(%1156) p:transpose(apply(matrix,rest(e,1)));

C:/PROGRA™1/MAXIMA™1.2/share/maxima/5.9.2/share/matrix/eigen.mac

(1, 1, 111
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[1 1 1]
[ ]
[1 1 ]
(%0156) [- - 1]
[3 2 ]
[ ]
[0 0 1]

(%1157) p.matrix([3~(n-2),0,0],[0,2"(n-2),0],[0,0,1]).invert(p).[2,1,1];

[ n-2 n- 2 ]
[33 -22 +1 ]
[ ]
(%0157) [ n-2 n-2 ]
[ 3 -2 +1 ]
[ ]
[ 1 ]

E->T, n=221CBWTC, o, =3""1—2n"t 41 2/,

(5)  A7HI
2 -2 8 -3
1 4 2 7
5 7 —-40 4
6 3 6 9 2
5 8 9 1 5

DEA (% FEITPIL S o,

(%i158) mtx:matrix([2,-2,5,8,-31,[1,4,3,2,71,[5,7,-4,0,4]
2 [6’3’6’9’2] 3 [5’8’9!1,5]);

N
|
N
(¢]
(08}
|
w

m m m~m m mM m m M m
o =
~ IS
|
w
N
o NS
IS ~
—_ | —) —_ —_ —_ —_ —_ —_ —_

(%0158)

o))
w
(o))
©
N

[$)]
(0]
©
-
(S}
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(%1159) load(nchrpl);

(%0159) C:/PROGRA™1/MAXIMA~1.2/share/maxima/5.9.2/share/matrix/nchrpl.mac

(%1160) n:length(mtx);

(%0160) 5

(%1161) c:ncharpoly(mtx,x);

5 4 3 2
x - 16 x - 120 x + 1115 x + 4978 x + 4848

(%o161)

(%i162) t:sqrt(sum(sum(mtx[i,jl~2,i,1,n),j,1,n));

(%0162) sqrt (653)

(%1163) plot2d([0,c], [x,-t,t]);

4e+006

2e+006

ok

-2e+006

-4e+006

-6e+006

-8e+006 |

-1e+007 |

-1.2e+007

-1.4e+007

-1.6e+007 1 1 . 1 1
-30 -20 -10 0 10 20 30

(%0163)
MEPMCETOFERRIRE ZGL 7T 7D LD TR, REOBME TREOBR\E GrrlihER A, ¢
ORI T D RO TN, A Ea— 2 IEIRAETT, ZoMIIARH D FHAC) )
5, AEBEBNCHEKTL C, FEECHBEZEL T PERHV T, 913, #ho LnHEE e

LT -10<2<20 CHiWTHET,

(%i164) plot2d([0,c], [x,-10,20]);
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250000

200000

150000 -

100000 [

50000

[0 S —— e

-50000

-100000

-150000
-10

(ho164)

ZhT, z=-8.01569, z = 9.33907, = = 18.4013 @ 3 DIFFAINE L=, TIH, 77 2= -2
I ORET AN E T A,

(%i165) plot2d([0,c],[x,-2,-1.71);

50 ;

45 Bl

40 Bl

35 4

30 - Bl

25 4

20 4

(%o165)

INT 30X E 1 HoMEEZRFEP DL W L, T, $TERRE =2 —
MrETIMLEL £ D,

(%i166) load(newton);

(%0166) C:/PROGRA~1/MAXIMA~1.2/share/maxima/5.9.2/share/numeric/newton.mac

CIHKIT &2 FROAENHIE, BIFEATES W,
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(%i167) al:newton(c,-8.01569);

Warning: Float to bigfloat conversion of -8.0156899999999993

(%0167) - 7.972000692037633B0

(%i168) a2:newton(c,9.33907);

Warning: Float to bigfloat conversion of 9.3390699999999995

(%0168) 9.3477926515179B0

(%i169) a3:newton(c,18.4013);

Warning: Float to bigfloat conversion of 9.3390699999999995

(%0169) 1.83848041774695B1

2D 3 DOIMFERIR a1, a2,a3 AL, X7 ARNTED LD KA RIEEIILEDH Y A,
CVnEToY, [EFZIHN 2° — 1621 — 12023 + 111522 + 49782 + 4848 % (z —a1)(x — az)(x — az)
TEL &, YRFEENN DL DD, x D 2 REIAAMNESNLMNETT,

(%1170) float(partfrac(c/((x-al)*(x-a2)*(x-a3)),x));

RAT replaced -1.83848041774695B1 by -7501/408 = -1.838480392156863B1
RAT replaced -9.3477926515179B0 by -24351/2605 = -9.347792706333973B0
RAT replaced 7.972000692037633B0 by 44986/5643 = 7.972000708842814B0
5.771508379631471E+20
(hO170) = === mmm oo
9.254060881013166E+26 x + 7.377337990311152E+27

2.987491147469051E+20

4.32291185605756E+25 x - 4.040968391817951E+26

1.540795460535884E+17 2

1.466129755069242E+21 x - 2.695450807052546E+22

+ 3.760595919059786 x + 3.53856034167763
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(%1171) float(expand(solve(x~2+3.760595919059786*x+3.53856034167763,%x))) ;

RAT replaced 3.53856034167763 by 2753//778 = 3.538560411311054
RAT replaced 3.760595919059786 by 14640//3893 = 3.760595941433342
(%0171) [x = - 0.05513576543246 i - 1.880297970716671,

x = 0.05513576543246 %i - 1.880297970716671]

IhTHASNATH O F TS L2,

T = —7.972000692037633,

x = 9.3477926515179,

x = 18.3848041774695,

x = —1.880297970716671 — 0.05513576543246%
x = —1.880297970716671 + 0.05513576543246%

DEDODTHLZ EMANY L7,

D.5 TOJ353I050H%

C DOFFEMIE, LISP OBEPSIIELLL RV L0 H Y FT, TID, HBEDORKEENE LISP L viEC
REWCHLATH S EEDNET DT, MATFmEMEFEMA T TTH 7,

(1) ARt 2EHKTH5X2E, TORRICBY 52T HI nysndspd ZFY 22 &, 727210, Kl
t OrEX0FHIT 331.5+0.61t TEHNET,

(%1172) mysound(t):=331.5+0.61%t;
(%0172) mysound(t) := 331.5 + 0.61 t
(2) 1926 ELIBOPEEE 522 &, WHBESE, KIEBEE, WRIBEESETE nyeras & (FY 7 S
W 727EL, PHE 2001 ARLE, BTG 134 4F, KIE 90 4R, BHAD 76 IS 72D T
(%1173) myeras(year):=if integerp(year) and year>=1925

then print("Meiji",year-1867,",Taisho",year-1911,",Showa",year-1925)

else print("false");
(%0173) myeras(year) := if integerp(year) and year >= 1925
then print("Meiji", year - 1867, ",Taisho", year - 1911, ",Showa",

year - 1925) else print("false")
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(3) 2 ZREIL 2 = f(z,y) LT EROM [x,y] 25X 2 & (FHEREIRT R mycritpts #{FY & &

motﬁb,%&ZZfWW)KO“Tv22207%}:0%ﬁk7(mw0®ﬁﬁ,z@@%ﬁ

(%i174) mycritpts(f,v):=float(solve(makelist(diff(f,v[i])=0,1i,1,length(v)),v));

(%0174) mycritpts(f, v) := float(solve(makelist(diff(f, v ) = O,

- i) 1,
i

length(v)), v))

(4) WEROEIEE ¢, BIRORILE ¢y 25X 2 & MROIEEWERT B mydiscomfort Z{FD &y,
REOFEEOIE, IR % i = 40.6 4+ 0.72(cy + c2) ORTEHL,
o i <70 DG, HuE,
o 70 < i< 75 OBE, —ulRML
o 75 < i< 80 DEE, FEORM
o 30 <i O¥E, EHE MR,
THROET,

(%1175) mydiscomfort(cl,c2):=block([i1:40.6+0.72x(cl+c2)],
if i>=80 then return("All discomfort")

else (if i>=75 then return("Half discomfort")

else (if i>=70 then return("Some discomfort")

else return("Comfort")

M)

(%0175) mydiscomfort(cl, c2) := block([i : 40.6 + 0.72 (cl + c2)],
if i >= 80 then return("All discomfort")
else (if i >= 75 then return("Half discomfort")
else (if i >= 70 then return("Some discomfort")
else return("Comfort"))))

(5) Maxima IC n DI FOHARZEIET, ABZOWEHEHIL TATIT L7200 L D RE0hvhEn
PEIRT, B TH — A mybigsmall Y 72 S0y,

(%1176) mybigsmall(n):=block([r,a:0,1i],rnd:random(n),
for i:1 while a#r do(
a:read("Trial",i,":"),
if a>r then print("Too big!")
else (if a<r then print("Too small!")
else print("Bull’s eye!"))),
return("DONE")) ;



D.5. 7arzs I v rofEk 153

(%0176) mybigsmall(n) := block([r, a : 0, il, r : random(n),
for i while a # r do (a : read("Trial", i, ":"),
if a > r then print("Too big!")
else (if a < r then print("Too small!")
else print("Bull’s eye!"))), return("done"))

6) 220U RANEHADLL, TOMEGLZIET R nyintersection 2D LSy,

(%1177) myintersection(p,q):=block([lst:[],i],
for i:1 thru length(p) do(

if member(p[il,q)) then lst:endcons(p[i],1lst)),
return(sort(lst)));

(%0177) myintersection(p, q) := block([lst : [], il,
for i thru length(p) do (if member(p , q)
i
then 1st : endcons(p , 1lst)), return(sort(lst)))

i

(7) 220V ANEHZ5E, ZTOMESGEZIRT R myunion Z{FD 2 S by,

(%i178) myunion(p,q) :=block([1lst:[],i],
for i:1 thru length(p) do(
if not(member(p[i],1lst)) then lst:endcons(p[i],1lst)),
for i:1 thru length(q) do(

if not(member(q[i],1st)) then lst:endcons(q[il,lst)),
return(sort(1lst)));

(%0178) myunion(p, q) := block([lst : [1, il,
for i thru length(p) do (if not member(p , 1lst)
i
then lst : endcons(p , 1lst)), for i thru length(q)
i
do (if not member(q , lst) then 1lst : endcons(q , 1lst)),
i i

return(sort(lst)))
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(8) csvIERDT A NKLEPOMIHEZESPEGZ DL, TOMEY AN L TRT R nycolumn
ZAED IR S0,

(%1179) 1load("C:/PROGRA~1/MAXIMA~1.2/share/maxima/5.9.2/share/contrib/

numericalio/numericalio.lisp");

(%0179) "C:/PROGRA~1/MAXIMA~1.2/share/maxima/5.9.2/share/contrib/numer#

icalio/numericalio.lisp"

(%1180) mycolumn(f,c):=transpose(readmatrix(f)) [c];

(%0180) mycolumn(f, c) := transpose(read matrix(f))

[¢]

(9) readmatrix FEUL, FeriADBITIIOY A ZIRARH Y £, 7 2 THA XIIHRANH D read list
BEERAL T, csv IBRDO 7 7 A N EWE G A D &, 170 % IR I myread matrix % {F V)
IREN,

(%1181) myread matrix(f,c):=block([lst:read list(f),r,i,j],
r:length(lst)/c-1,if integerp(c) and c>0 and integerp(r)
then return(apply(matrix,makelist(makelist(lst[c*i+j]l,j,1,¢c),1,0,r)))

else return("false"));

(%0181) myread_matrix(f, c) := block([lst : read_list(f), r, i, jl,

length(1lst)
r @ ——————————- - 1, if integerp(c) and c¢ > 0 and integerp(r)
c
then return(apply(matrix, makelist(makelist(lst , j, 1, ¢,

ci+ j

i, 0, r))) else return("false"))

(10) 4 WD csv ERDT 7 A NEHZ DL, SITE2HEET5H 3 KFENDREFZRE, BRI
72 6 D csv D7 7 A NV EAEKT % BB mysolver #{FV 22 &\, 72721, AIEUTHAIA
BI7ANGEESHL 77 ANVGEGFALbDE L ET,

(%1182) mysolver(r,w):=block([c:read matrix(r),i,j,s,x,p,m:[]1],
for i:1 thru length(c) do(s:expand(solve(c[i].[x"3,x"2,x,1]=0,%x)),
p:makelist(if j<=length(s)
then float([realpart(rhs(s[j])),imagpart(rhs(s[j]1))]1)
else ["false","false"],j,1,3),
m:endcons (apply (append,p) ,m)), write_data(apply(matrix,m),w,’csv),

return(m));
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(%0182) mysolver(r, w) := block([c : read_matrix(r), i, j, s, x, p,
m : [1], for i thru length(c) do (s :
3 2

expand(solve(c . [x , x, x, 1] =0, x)),
i
p : makelist(if j <= length(s) then float([realpart(rhs(s )),
J
imagpart(rhs(s ))]) else ["false", "false"], j, 1, 3),
]
m : endcons(apply(append, p), m)),

write_data(apply(matrix, m), w, ’csv), return(m))
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