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1.1 Maxima D0OOO0OOOOOOOO

Maxima OO00O0O0 OSOOOODOOOOOOOOO0OOOOOOOODOOOODOO oSOOOoOOoDO
uboboobooooooboobooooooo
OD000ooooooo®WooooOo00000000 oS0000o0oooog

e Linux 0 MacOSX OOOODOOOOUOO xmaxima & 00000000 O00OLinux Zaurus 0000 O
0000000 lisp.run -M maxima-clisp.mem 0 OO0 OO0

e Microsoft Windows 0 0000000000000 00000 — Maxima-x.x.x — XMaxima x.xX.xX
00000000 xxxOODOOOOOOODOOOOOOoOO

O0DD0O0OMaxima 0OOODOOOOODOODOOODDOOODOOOOODOOOOOODOOODOOO
0 O Microsoft Windows 0 0000000000 ®0O
00000000000000000000000®00000000 z2=etcos(4) 0000000
ooooooo

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

08 B

04 B

02 B

02+ 4

04 <

0.6 ! ! ! ! ! !

Chol)

Wppooooooooooo

Q000000000 Linux O (KNOPPIX/Math, Linux Zaurus) 00 00 0000000000000000000000O
OSO0D00D00000000000000000000 Microsoft Windows 0000000
(3)poDooO0O0000000000000000000D00D000000000000000000D0000000000000
00o00oO00oO0oooooooon
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00000000 (;)00Maxima 0000000000000 0O0ODO0OO00O0ODOOO0ODO0O0ODOOOO
000000000000000002=2%2-4200000000000000

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

Abdbbornvws
Abdbornowas

(%02)

gboooboobooboobobbooboobooboo

XA2-yn2 e

bbb dbornws
AdbNvPhorNwa

oboboobobooboobooboboobobobOobobobOobOOoobobobobobobobo
o0 oobooboobooobooobooboobooboooobboooboboobboobDbD =20 200
00 224+ax+b=000000000000

(%1i3) solve(x"2+a*x+b=0,x);

(%03) [X = = ——————mm————— - ) X = mmmmmmm e ]



1.1. Maxima OOOO0OOO0O0OO0O0OO
gbobgoboooboboboboboboboboboboboooobobobooobobobon

00000000000000000000 »0000 23+432-7=000000000000

(%i4) 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 = (-=--——-- +-) (= === - =) = e )
2 2 2 2 sqrt(63) 7 1/3
(=== + =)
2 2
sqrt(3) %i 1
sqrt(53) 7 1/3 sqrt(3) %i 1 2 2
x = (-==————- +-) (- - =) - e ,
2 2 2 2 sqrt(53) 7 1/3
(m===mmm= + =)
2 2
sqrt(63) 7 1/3 1
x = (-=—————- +-) ittt ]
2 2 sqrt(53) 7 1/3
(=== +-)
2 2

goboooooooobooobooooboooboooobooooooooobooooooooboooooo

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

= —0.7031437899802674 +

X
1.406287579960535 D OO DODDOOOO =z =

oooooooog =
2.117364769746451: DO 0O DOOO00ODOOOO
gboboobooboobooooboooboobooooobbooobe*000a0 D-j;qji googao
T

gbooobood

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

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

(%i7) integrate(1/(x"3+1),x);
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2x -1
2 atan(------- )
log(x - x + 1) sqrt(3) log(x + 1)
(hoT) - - + ommmmm - + —mmmmm
6 sqrt (3) 3

00,0000000000000000000000000000O0O00O0O00O0O00O0O0 ma"(t) =
mg —ra'(t), 2'(0)=0,2(00) =~ 0000000000

(%i8) atvalue(x(t),t=0,h);

(%08) h

(%19) 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);

(%ho10) x(t) = ———————————- + - + mmmmmmm -

gbooobooobooboobooboobobbobbooboo
gboboobOoboooobobooooboboooooboon

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

2
(%012) 6t -61t+2

gboobooobooooboooooooboooobobobobobOobobOobobobOobOobOoDbo
gooobooobooobooooooobooooboooooooooooooobooooboobobooobooaon
gboooooboooon



1.2, O00O0O0OO0OOOOO0OO )

U000 Maxima OO0 0OO0O0000D0O0O0O0COCODOOO0OO0ODOOOOOOODOOOOODOOOOODO
gobooboboooobooboobooobooobooooooobooooboooobooooooooooboooaon
obooobOoooooobooooboboooooboooobooooa

DDDDDDDDDDDDDDD+DDDDD

Maxima encountered a Lisp error:
Console interrupt.

Automatically continuing.

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

bbooboboooboboooboobobooobobooooooboon

DDDDDDDD+DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
obooooOobooooobooboon

o Linux OO0 MacOSXOOOOOOOOO ps auxc | more D000 O0OO0OOOOOOmaxima O
xmaxima 0 PID ODDOO0ODOOmaxima 000000 kill -KILL PIDODO OO0O0ODOOCOOO
O000000OLnux ZAURUS OOOOOOO00000 1lisp.run 00 000000000000
ooo

e Microsoft Windows NT/2000/XP 000 00| Cerl | +| Alt |+ | Delete |[00000000000
0000000000000000000000000000000000000000Omaxima.exe,
xmaximaexe 10 0000000000000000000000

e Microsoft Windows 98/Me 00 0000000000000 00000000000000000
DDDDDDDDDDD‘Ctrl‘—i—‘Alt‘—F‘Delete‘DDD 20000000000000

Maxima OO0O0OO0O0O0O0O0O0O0O0O0O0OCOOOOOOOO0OO0OO0OODOOOOOOCOOOOOOO0O0
gobooobooooooooooboobooboob0oobooDbo0U0DO Maxima OOOOOOOO
Maxima O00000000D0O000O0DOOOO0O0OOO0O00OO0O00O0ODODO0O0OOO0O0O0O00OO0OO

1.2 OO0040O0O0O0OO00gd

U0b00oobooO0oobO0ooboooobooboOMaxima OOOOOO0O0O0O0O0OO0O0OO0DOOOOOOOO
0WOD000D0D0000000000000000XMaxima 00000000000000000O000
obooobooobooboooboboobooooboooboooobooboboooboboouoobooooboaon
ooo oogo

? gboOoDoOOono;

000000000000000000 z=f(x,y) D0O0O00O0O0OO0O00OO0OOO plot3add 0000
ooooogo

(%i13) 7?7 plot3d;

M000 function 0000000 Maxima J00000000 function 000000000000000
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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, 5], [v, -7, 71);
plots ‘z = 27°(-u"2+v"2)’ with ‘w’ and ‘v’ varying in [-5,5] and
[-7,7] respectively, and with <u> on the x axis, and ‘v’ on the y

axis.
(00000000 200000000000)

See ‘plot_options’ for more examples.
(%o13) FALSE

obobooooboooooobOoobOoobOooooboooooobo0ooooboooobooboO0ooooooo
gobooobobooooooboobooboooboooooooobooooboooboooooobooooobboobooo
gboooboobooooboobooooooboooooa

http://www.infoseek.co. jp/Honyaku/

O00000000D00000Maxima OO0O0O0000O00O00O0O0O00OOO0OO0ODO

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

boooboooooboobooooboooboooboad

gbooobobooobooboooooboooobooooboboooooboobooboOooooboon
oobO0ooboooboooobooooobobooooO0oooobooo0oooobog plotOboooooon
ubooobooooboon

(%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.

D b W N =, O

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

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

O0plot 00000000000 ODOOO0OOOOOODOOOOOOODOOOOODOOOOOOOOO
obooobO0o:r 3, 00b00b0b0cobO0o0ooboboooOo0oboooobo0obobcobO0obn0n a11;, 000
O0000Db0o000Db0b000O none; OOODOOOO
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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:

(booooopoooooooood

(%014) FALSE

00 Maxima 0000000000000 D000D000C0G000000000000O0DO0O0

1.3 O0OOoon

Maxima 000000000 O0DOOOOOOOOOO0OODOOODOOOOOOOO0 +0DO0O0O -DOO
O«0000 /00000000 ~0o0D0O0000o

coooooooooo0oobooOooOoOobooOooooog (YyooooooboOooooboooooo
ooooooooooooobo (H)obooooooooooooboooooobooooooborlooooo
boboobOoboooobobooobobooooooooooboooobOoooon

(%115) 3+5;

(%015) 8

(%i16) 3-5;

(%o16) -2

(%117) 3x5;

(%hot7) 15

(%i18) 3/5;

()2005 0 10 0000000000000 00O0O0O0OO0000000O0O0O0O0O000000000000000 2000000
g000o0oo0oo0O0ob000000o0ooOoO0Ob0 300000000
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3
(%018) _
5
(%i19) 3°5;
(%h019) 243
(%120)  (4*5+2)/7;
22
(%020) L
7

gboboboboboboooooooooboboboboboboooobobobobobobon
gboboobobooooobob cobooboooobobooboOobooon

float (OO OOOO0O);

oooooooo

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

(%o021) 3.142857142857143

gbooobooboobobbobooboobooboobon

fpprec:0 0 ;

goooooo

bfloat(QDOODOOODO);

gooooooo
(%i22) fpprec:50;

(%022) 50

(%i23) bfloat(%pi);

(%023) 3.1415926535897932384626433832795028841971693993751B0



14. 0O0OOO 9
(%i24) fpprec:16;

(%024) 16

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

O00000 %pi0000000 00000000 DOO0OOO0O0O0O0O0O00ODODODO0O e0DO %e
OO000DD +=+/-1000 %1 000000000vpfleat 00000000 BOOOOOOOOOOO
00000000000000000000000O04.023872600770938 x 102°¢7 000000000000

1.4 0O0OO0O

Maxima 0000000000000 OO0O0O0O0OOO0OOO0O0DOOCOOOOOOOOOOODOOOOOO
goooooooooboooboooooooooboooooobooooooDoo00 oooobobooboboo
gboooboboooobobooogooboo

sqrt(0);

ooooooooon

cabs(O);

oooooooboooon
(%126) sqrt(72);

(%026) 6 sqrt(2)

(%i27) cabs(-1.2);

(%027) 1.2

(%i28) cabs(2+3*%i);
(%028) sqrt (13)

gooood

exp(0);
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OO00000O00DOOO00DbOOO0O0O0 e %e00000DCOO0O0~DODOO0ODOODOODDOOOO O
good

log(O);

OO00000000DOO000DOOOO00O0O00DOOO0O00Db010g(10.0) DOODOOODODODOOO
(%129) exp(2.3);

(%029) 9.974182454814718

(%130) %e~2.3;

(%030) 9.974182454814718

(%i31) 10g(20.0);

(%031) 2.995732273553991

(%i32) log(2.0)/1log(10.0);
(%032) 0.301029995663981

000000000sin(0d), cos(0),tan(0d) D000 O0OOsec(d), csc(d), cot(d) OOODOO
O0000000000000D0 (radian) 0000000000000 0OU0DO0ODO0UO0O0O #0000 18000
ocoooooood

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

(%033) -
2

(%134) tan(45%%pi/180);

(%034) 1

000000000 a0OD0O0ODOO0OO00O0OOasin(0d), acos(O), atan(d), asec(d), acsc(Od),
acot(0) O0O00OUODODOUOODOOOODUOODODUOODODOOOUODODOODODOUODOD WBOOOO «
Oo0oooooooooo

(%135) asin(0.70710678118655)*4;

(%035) 3.141592653589807
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(%136) float(atan(0.08)*180/%pi);
(%036) 4.573921259900861

0000000000000 hOOOO0O00000sinh(0), cosh(0 ), tanh(0 ), sech(0), csch(O),
coth(0) JO0ODDODO ODDODDOOO0O0OODDODasinh(0), acosh(d), atanh(0 ), asech(0d ), acsch(0),
acoth(O0) OOODOOO

Jooobobobbooooooobobboooooooboboboooooooooooon

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

goboooobOoobOooboobooooooooooooobooooooboooobooooo
000 fleat(O); OODO bfloat(d); DODODOOODOO

(%138) sqrt(5);

(%038) sqrt (5)

(%i39) float(sqrt(5));

(%039) 2.23606797749979

1.5 Uogooon

Maxima OO0 O0O0O000OMaxima U000 0O0O0OO0000O00O0O0O0O0OD0OO0ODOOO0OOOOOOO
goooobooooo

goo:-00000;

000000000000« 0000DOOO00O02000000000000A0
(%140) a:2;
(%040) 2
00000000 «000O0000OO0sin(z) 00D0D0O0OOOOOOOOOO
(%i41) a:sin(x);
(%o041) sin(x)
O00000ooooooooooooooooooon

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

(%i43) a:a+2;

(%043) 4

uboboobboobooboobooboooooooobooooooooooboOoooboooooboboOon
gbooobOobooooboboooobooooooboooobobobooooboooobooboooog
obobooobooobooobOooboooboooboobooooobooboobobObOO00obObdeOO
400000000000DOOOOODOOOODOOOOO

(%id44) axsin(2xt);

(%o044) 4 sin(2 t)

oooooboobo 40000000D0e¢000O0DODOOO0OOODOOOODOODOOOODODO OODODOO
U00eDO 400000000000000

kil (O OO0O00000011, 000000000 2,--4);

googoo

(%i45) kill(a);

(%045) done

(%i46) axsin(2x*t);

(%046) a sin(2 t)

uboooOoboooobooboooog
gbooobOoboooooboboooooboooobobooonoo

ooo@oo):=000;

0000000000000000000000000000000 (0000)000000
00000000000000 200000000000000000 p(z,y,s,t)=2% 00000
oooo

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

s t
(%o4T) P&, vy, s, t) :=x vy

(%i48) p(1.2,0.8,1/3,2/3);
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(%048) .9157713940426656
(%149) p(s+1,t-1,u,v);

u v
(%ho49) s+1 -1

obobooooooooooobo z,y,s,t 000000000 O0OOO0OOOOOOODOOODOO0OO0OO0
gbobooooobobbobooboobooboobobboboobooboobooa

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

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

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

(%ob51) Xy z

gbooooocooooooooooooobooooooboobooboobOoboobOooboobobonbo
oooboobobooboo ebOoboOoOobOOOOObOOO0OOOOOOOOO0OOOO0 DOoboOobooooo
obob00d0kxinn 00ooogo

(%162) kill(p);

(%052) done

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

1 2
(%053) p(t.2, 0.8, ——, --)

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

u

(%053) p&x, vy, s, t) z
(%053) kill(q);
(%053) done

Ub00000OMaxima OOOOOOOOO0O0O0O0OO0O0OO0OOOOOOO0OOODOOOOO

1.6 UOUOQgog

1. 00uggooo

U0 solve JOODOOODOOODOOODOODOODODOODOODOOODOONO



14 010 MaximaOOO

2. 00000000
O0000 Maxima OOOOO0O0OOO

(1) 2735 + 1846 — 3099

(2) 2.35x3.91 —1.83 x 7.01

6174
58 + 89

(4)  2.213 x 3.441%

©) (3%:—1>%

3. ugnon

gbooobooboobg ooobooooboo

(2)  cos(sin(2.63%))

(3)  logyo(42)

1 1
(4)  16arctan (g) — 4 arctan <%>

(5) eIon
4. 000040

(1) 0000 t0 cos(30°) 0000000000

1+t
(2) DDDDcD,F%—DDDDDDDDDD

[1—t
(3 0DOO0OO0O sO TDDDDDDDDDD

(4) 2000000000
(5) 0000 ¢te¢s0000000000000

5. gOd

(1) OO0 .0000000000000000C0CO0OO0ODOO0UODOOOO %DDDDD p(z) OO
oooooo .

(2) 000 20000000000000000O0O0OO0DOOOOOOOO §($—32)DDDDD q(z) O
goooooo

3) 000,y 000000000000000 3000000 (2,4,2)0000 22 +42+ 220
Y y Y
0000 r(z,y,2) 00000000



1.6. O00OOOOO 15

(4 000 abca,y >000000000000000000 3000000 (a,b,¢), (z,y,2) 00

b
000 cos™! (22X Y T )\ 50000 s(a,b,e,0,9,2) 00000000
r(a,b,c)r(x,y, 2)

(5) 00 p(z), q(x), r(z,y, 2), s(a,b,c,z,y,2) OO0 O0O0O0O00O00O00OO0OOOO
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20 Uoouod

2.1 0JO00O0ODOO(@MOOOOO)

Maxima 000000000000 O0O0OOOOO0ODOOODOO0OODOOODOOOOOOOOODOOO0OO
gobooboobooobobboobooboooboooboooooooooooooboobooobooooaon
oooooooooon

gooobobbooobobooooobooooboooobobooooobboobooboooooDooo
goboooboooboobooobooobooooooboobooboooooooboooboobooooao
O00O0OMaxima 00000000000 D0000D000O0DOO00O0DO00O0MW00000000000
obooooOoobooooobobooooobooooga

0000000000 y=f(x)00000000000000000000y=2200000 -2<2<2
gooooobooon

(%i54) plot2d(x~2,[x,-2,2]1);

35 % i
25| g
15 | ]

05 B

(%054)

O0O00000 plot2d DO0O00O0O0O0O0OO0OODOOOO

plot2d(00O 0O ,[0D0OCOCO,000,000]1,0000000000);

gboboobobooooboobooboobooob 1oboooboboooobooboboooobono
DDDDDDDDDDDDDDDDDDDDDIZIDD%DDDDDDDDDDDDDDDDDDDDDDD
DDDDDDDDDDDDDDDDDDDDDy:—1—|—1DDDDDDDD

T —

MDpooDO0oO00000000000000000000000O0Maple 0000000000000



18 020 000000
(%i65) plot2d(1/(x-1)+1, [x,-2,2]);

25000

UeD)FL

20000

15000

10000

5000

-5000 -

-10000

-15000

-20000

25000 ! ! ! ! ! ! !
-2 -1.5 -1 -0.5 0 0.5 1 15 2

(%055)

Oo00o00o0o00bOo00oDOoO00o0O000D0Db0O0 z2=100000Maxima 0DO0O000D0OO
boooooooboobOoboobobobobooonobOobobooboooooooooobobooboon
oboboobOobooooobooboooboboooooboooooboon

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

U+

(%056)

000000 plot2d J000O000O00O0CODOOODOOOCOODOOO0OOOOOplot2d 000000
ooooO [(l1ooo00o0oooo0o0ooo0ooooboo0oooobOo0ooboooooOooDooooOooOoooDoooo
00000000000000000000000000000000000OOces(x) 0000000
gboooobooooobooboooobobobooooboooon

(%157) plot2d([cos(x),1-x72/2,1-x"2/2+x"4/24,1-x"2/2+x"4/24-x"6/720] , [x,
-2xypi,2*Ypil, [y,-4,41);



22, 000OUOOO(OOOOOOOO) 19

T
COS(X) -+

i 1-x°2/2 ——

| XP4I24-xN2[2+1 ~------

i Fun4 —-—— 4

(%057)

gbooooooooboooooooboooobooooooobooooooboobobobooboobono
obooooOoboooooon

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

35

25

15

05

-05

(%058)

00000 y=e*0y=3-220000002000000000000 2000000000000

22 0JO000ODOOO(@MOOOOOOoOO)

00020000000000000000000000000000000 200000000000
0000000000{z=f(t),y=¢()} 0000000000000000000000000Oplot2d
000000000000000000000000

000Dz =cos(t),y=sin(t) 00000 0<¢t<2r 00000000000



20 020 000000

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

08 F p
06 | §
04t o

02 ! 5 A

02} A
04F A
06 | |

08 F : 4

(%059)

0000000 plot2d 0000{z = f(t),y=¢(t)} 00000000000000000000000

plot2d([parametric,x00000O ,yOOOODO],[00000O0,000,0001, OO0OOODO
ooo);

00000000 plot2d0000000O0O000OOOODOOOOODOOOOOO 1000000O0DOAO
goboooooooogooboooobooooboooooooboobooboooobooooboooboboOoo
oboobooooboooobobooboooobooooooooboobooooooooooooboooaon
000 [nticks,100] OOOOOODOOOODO

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

08} 1

04 ~ A

02 \‘_

02k :L
0.4 F
06 F .

08 | 4

(%060)

gboooboobooboobooboobn
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23 0D00OODOO(@WOoOoOO)

Maxima 0 300000000000000000O00OO0O0OO0OOOOD0O0O0OO0z=f(z,y) OOO
0000000000000000000 z=2-3y?2 00000 -1<2z,y<1 00000000000

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

XAB-BRXAYND oo

(%ho61)

gooobod plotad 0000000 OODOOOOOOODOOODO

plot3d(0COO, [x OOOOO, ODOO, ODOO], [yOooooo, oOoO, OOO1, oODO
oooooo);

gbooooobOoboobobobobob sox30obooooooooooobooooboobono

2
ElIZIIZIDDDDI:II:II:II:IDDDDDDDDDDDDDDDDDDDDDDDDDD%DDDDDD
=Ty

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

XN2¥YI(yN2+XNA) -

(%062)



22 020 000000

Ooooopooooooopoooood [grid,b0,50] OO0O0O z,y OOOOODODOOOOOODODOO
gbobooboboooobobooooboooooobooo

(%i63) plot3d(x"2+y/(x"4+y~2), [x,-1,1], [y,-1,1], [grid,50,501);

XN2¥YI(yN2+xN4) -

0.6
0.4
0.2

-0.2
-0.4
-0.6

(%063)

gobooobooobobobooooooboooooobooobobo0oooboooooobooooa
gbooobOoobooooboobooooooo

oobOooooobOooboobooooOooooboooobooobbobooOoobooboobooOooooooo
goooooboooobooboooooboboboooobooooobooooobooboooDOobooooD

24 0000ODOOO(@OOOOOOOO)

000000 z=f(s,t),y=g(s,t), z=h(s,t) 000000000000000000000000
0000 z(s,t) = cos(s) cos(t), y(s,t) = cos(s)sin(t), z(s,t) = sin(s) O —g <s < g7 0<t<2r 00O
ooooboood

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

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

0000000 plotdd 0000 {z = f(s,t),y =g(s,t),z=h(s,t)} 00 0000000000000
00000000

plot3d([£f(s,t),g(s,t),h(s,t)],[s, 000 ,0007,0t,000,000]1,000000000
0);

UbO0o0O0ooon plet3dd00O00DOO0OOO0OOOOO0 30x30000000000000000O0O
ocoooooooooooobooOoooooooooO0ooooooDooOooDO [griga,s0,50] DOODOO
gobooobooooooboobooboooboooooooobooooooboooooooobobOobobooo
gooooooo

(%165) plot3d([3*cos(u) + 5*cos(3*u) + (3*(cos(u) + 5xcos(3*u))*cos(v))
/ (2%sqrt(234 + 90xcos(2*u))) - (3*cos(6xu)*(sin(u) +
Bxsin(3%u) ) *sin(v)) / (2*sqrt(13 + 5*cos(2xu))*sqrt(22 + 5*cos(2*u)
+ 9%cos(12%u))), 3*sin(u) + 5*sin(3*u) + (3*cos(v)*(sin(u) +
Bxsin(3*u))) / (2*sqrt(234 + 90*cos(2*u))) + (3x(5xcos(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)) / (2*sqrt(22 + b*cos(2xu) +
9xcos(12*u)))], [u, 0, 2xYpil, [v, 0, 2xYpil, [grid, 80, 8]);

Function -------

Aodbhornwas

(%065)

obooooOooooooboboooboobooooobooooboboooonog

2.5 gnuplot UOOO

Maxima OO 0OO000O00O0O00OC0O0O0O0O0O0O0O0OCOO0O0O0O00O gnuplotOO0OO00OOOOOOOO
Maxima OO0 00000000000 O0OCOCODOOOOODOOOOOOODOOOOODOOO



24 020 000000

plot2d O plot3d DD OO gnuplot DO OODOODODOOOOO0OODOOODOOO ODOOODOOODOO
OO00000 [plot_format,gnuplot] DODODOOOOOOMNOmaxout.gnuplot OO0 OOO0DOOOOOO
OO00000000000000000 gnuplotO0OOO

e plot2d 0O ODOOOOOONO

load ’maxout.gnuplot’

e plot3d D ODOOODOOONO
set hidden3d
load ’maxout.gnuplot’
unset hidden3d

000000000000000000 set hidden3d 00 OO0OO00O0DD00ODO0ODOO0OOODOOON
000000000 0®ooooooo®o000000000N0000N000N0oN0oNooNoooon
000000000000

25.1 U0b0ObOOOoOoOoOoboboboooobon

O00OMaxima OO0 O0OD0OO0OD0OODO0ODOODOODOOOOOOOOOOOOOOOOOODODODO
O000D000000000000 gnuplot 0000000000000 O0O0O0DOOOOODDOOO
2z 4+3y=300000000000

000000 maxout.gnuplot OO OOOO0O0OO0O0O0O0O0O0O0O0O0O0O0DOOOutility.gnuplot OO
gooooobooobooobDobobobooDong z=s,y= 2_;28,,z::t oboooogpDo<gs<ly,
0<tg<200000000000

(%i66) plot3d([s,(3-2*%s)/3,t],[s,0,1.5],[t,0,2], [plot_format,gnuplot]);
(%066)

00000000 Db0O0Ob00b00O00Outility.gnuplot U maxout.gnuplot DO OO O set pm3d O
splot 00000000000 OOgnuplot 0000000000 OOOOODOOO

gnuplot> set hidden3d

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

with lines

@oooooooooo
(S)DDDDDDDDDDDDDDgnuplot 3.x0000000unset hidden3d OO 00 set nohidden3d 00O O0O0



2.5. gnuplot O0OOO

gnuplot> unset hidden3d

25

gboooooobOobOO0obOobobO0b0OviewdD 200000000000 2000000000

obooobooooooobooog
gnuplot> set view 60, 300
gnuplot> set hidden3d

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

with lines

gnuplot> unset hidden3d

gnuplot> set view 60, 30

25.2 000O0O0OOO0ODOOO

PP LXK S
RIS S SN
SN
[T
U1
(T>

’utility.gnuplot’ notitle

O0O0OMexima OO0OOO00OO0O0DO0O0DOO0OOODOOOOOOOOOOOOOOOOOOOOOOODOO
gbooobobooodD gnuplot U0 OO0OO0OOO0O0DOOOOOODOOODOODOODOOODODOODOO



26 020 000000

00000 (00)00 z=A2%'000000000000A=1,s=
oboooooooooboo

2
,5:§DDDDO<z,y<2

Wl =

(%167) plot3d(x~(1/3)*y~(2/3),[x,0,2],[y,0,2], [plot_format,gnuplot]);
(%067)

U00Ognuplot DOOOOOODOOO0OOODOOOOOO
gnuplot> set contour

gnuplot> load ’maxout.gnuplot’

gnuplot> unset contour
000000contour 0000000000000 00000000®O00000hidden3d 1000
oooboooooooooooobooooobocoooooooooogn
coooooooooocOoOooo soboobocOooooOobocOoooboooOon

e set cntrparam levels auto O U0
D0000000000000000000000000000000000o®g

e set cntrparam discrete OO OO
obooooooobooobooooobooboooboooboobooboooooboooaoon
goood

e set cntrparam increment OO, OO, OO0
doddboooboobooooobooooooboooboooo o000 ooooon
agood

gnuplot> set contour

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

gnuplot> unset contour
gbooboooboobooboboobobobobobOobobOobobOobobOobobOoboboobooo
O0D00000000 unset surface 00O 0000000000000 00O0OviewdODOOODO
0, o0Ooooog

gnuplot> set contour

gnuplot> set cntrparam levels auto 15
gnuplot> unset surface

gnuplot> set view 0, O

gnuplot> load ’maxout.gnuplot’

(4)DDDDDDDDDDDDDgnup10t 3.x0000000unset contour DO OO set nocontour JO DO OOO
(5)gnuplot 3.x 00O OO0 OMOset cntrparam auto D00 000000
(6)DDDDDDDDDDDDDDgnuplot 3.x0000000unset surface 0000 set nosurface 000000



28 020 000000

gnuplot> set surface

gnuplot> unset contour

2,53 BIgXOUOOODOODOOOODOO

0000 Maxima O plot2d, plot3dd 000000000 [plot_format, ps] 00O OO PostScript O O
0000000000000 00C000000RMIEXO0O000000000000000000GCO0O0OGO
0000000000000000000000O0gnuplot 000000000000 O0epsO00O00O0O
0000000000 ®Mo00D00000000000000000000000000000000

gnuplot 000 0000000000000O0OCOCDODOOO epsd0O0O0O0O0O0OO

(1) set output "OUOUODOO"ODOUOOODOODODOUODOOOODOOUOOOOODOOUOOOOOOO
obooooonD .epsO000000O0O0O0O0OOOOO

(2) set terminal postscript eps 0O O0DODO

(3) load ’maxout.gnuplot’ 0O OUDOOO

(4) Linux 0000 set terminal x11 O, MacOSX OO OO set terminal macosx O O Microsoft
Windows O 000 set terminal windows OO0 O000OO0OOOO0DOOO

O0O0000000OODDODODOD0gift 000 png0000O0O0DODOOOCOCOOOOOODOOODODODOO
U000o00bO0bO00obbO0obO0bDODbOset terminal postscript eps U0 OO0 Oset terminal
gif O0Oset terminal png 0000000000000 00DOO0O00O .gif 000 .png00000O
oooooocooog

26 U0OOOOO
l.y=f(x) DOOO

(1) 00y=z(zx—1)200000 -2<2<200000000000

(MooDO0O000000000000000000000000000000



26. OO0OO0OO 29

(2) 0000 y=10-082400000 0<2<10000000000000

3 22_4_
(3) DDDDy:x‘+$+1I 3 000D -3<2<300000000000
X

(4) 005000000 y=ek, (k=-2,-1,0,1,2)00000 —2<+<200000000000
ooo

(5) DDD%:aM@DDDDDDDDDDDDDDDDD

2. z=f(t),y=9(t) OODOO
(1) OO0 2=3cos(t) +cos(13t), y = 3sin(t) +sin(13t) 10000 0<¢<2r 00000000000
(2) 0000000 2=cos(7t), y=sin(4t) 00000 0<t<2r 00000000000
t in() cos(t
(3 0oo00o0ooD0O000 @=—0) SO qhppp g<ycornoonoo
1+ sin“(t) 1+ sin“(t)
00000

3. z=f(z,y) OODODO

2 2
(1) DDz:pr"i%ii>am@dﬂ+yﬂDDDDDD—4<@y<4DDDDDDDDDDD

2 000000000 2=1og( ) 00000 T <4,y< X 00000000000
cos(y) 2 2

1
r

(3) 200000 CESOOOOO (0000) u(a,z,y,p,¢.7)=alpz"+qy~") * 000000000
000 a=2,p=2¢=3,r=20000000<2,y<200000000000

I

. 'I:f(sat)’ y:g(sat)’ Z:h’(sat) oooo

(1) 0000 x=cos(s) (34 cos(t)), y=-sin(s) (3+cos(t)), z=sin(s) OO0OO00 0< s, t <20 000
oooooooo

(2) DOO0DO0D0O000 z=cos’(s)cos®(t), y =sin®(s)cos?(t), z =sin®*(t) 00000 0< s,t <21 O
goooboobobogod

(3) 0D0O0O0DOO0OOOOOO z=2sinh(s) cos(t)—% sinh(3s) cos(3t), y = 2sinh(s) Sin(t)—g sinh(3s) sin(3t),
2 =2cosh(2s)cos(2t) D0DOD 03<s<09,0<t<2r 00000000000

5. gnuplot O OO

(1) Maxima O y:l_’_e_ilzmﬂDDDDDD—QSxSZDDDDDDDDDDD gnuplot DO O ODOO
ood
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020 000000

gnuplot 00 000z=+/22+9?0 z=2x+100000 -1<2,y<1 000000000000
obooooOooooboobobooobooooooobooooobooon

gnuplot D000 0z=sin(zy) OO0O00D0000 0K 2,y<700000000O000DOOOODO
oooooo 7rooboooooboo

O00000oooooDTeXO0O0O0000 eps00000000O0DO0O00gif00000000O0OO
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30 Uotuun

3.1 JUooon

gobooobooooooooboooobooooooooboobbobbooboooooooooooo
oboooboooboobbooboobbooooooboooooobooooooboooooooobooaon
O0000b00O0OMaxima OOO00O0O00O0O0O0DOOOOOOODOO

3.1.1 00gdooo

000000000 D0expand 00000000 0OOexpand DOOOOOO

expand(O000);

goo

(%i68) expand ((x"2+x+1)*(x"2-x+1));

2 4
(%068) 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

oboooooooboooooboobooooOoOoooooobobOOoboobOobOobOobOobOobOono
gbooobo0o oobooboobooboobooboobbobibO0bOratcoef DUOOOOratcoef

goooobooo

ratcoef (0 OO ,00);

ooo

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

(%070) b+ a



32 030

3.1.2 00000000

gbooobooboobobobdlDfactor 000000000 factor DO OOODOO

ooooo

factor(J O0O);

goo

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

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

(%i72) factor(a“6-b"6);

2 2 2 2
(%072) (a-b)a+b)la -ab+b) (a +ab+b)
(%i73) factor(x~4 + 4);
2 2
(%073) 2-2x+x)2+2x+x)

ob0O000 factcor 000000000 O0DOOOOODOOOOOOOOOOOO

(%i74) factor(2520);

(%o74) 2 3 57

3.2 0JUooon

3.2.1 000000

oobOoobobooooooobooobobOooooboooobooooboooboooooobooobooooboooooo

gbooobooobooboobooboobn
000000000 Oratsimp 0OOO00OO0OO

(%i75) ratsimp(2/(x+1)-1/(x-1));

(%075) Ty

gbooobooboobooobobooboo

nun(ratsimp(0 0 0));
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gboooboooboooo

denom(ratsimp(0 O 0));

Oo0ooooooooooooog
(%176) num(ratsimp(2/(x+1)-1/(x-1)));

(%ho786) x -3

(%i77) denom(ratsimp(2/(x+1)-1/(x-1)));

(%oTT) x -1

3.22 0OU00O0OO0OO0DOOOO

gbobooboobobobobobobobobobbobobooOo0oboboOoboboOobobobo
Ob0Ooboo0oo0oooboboi0oobOobOoboboobo0obO0bOMaxima 00 partfrac UOOOO0ODOO
partfrac DO OO0

partfrac(00O0O, O0O);

goo

(%i78) partfrac((x"3+2*x"2-4%x-3)/(x+1),x);
(o8> e +x +x-5

bobooboboboboobooboooboobooboobobOobOooOoobOooboOobboboboOonba

#4227 — 4z — 3
00000000000000000000000000000y=2"2"2"37 ) _424,_5

z+1
020000000000000000000O

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



34 030 Ooooo

Funl -
XA2+X-5

(%079)

3.3 Uoooogd

Maxima 00000000000 DOO0O0OOOODOOOOOOOOOOOOOOOOOOOOOOOO
ooboooboooboooboooobooobooooooooooobooobooboooooobbooooaon
goooooooooooooooboooooooooooobooooooooooboobboobobooo
gboboobOoboooobooooobooboooo

Ub0000000Osolve DOOOOOsolve DODOOO

solve (D OO, ODOODODOO);

000000020 30000 224+2224+3z+4=0000000000

(%i80) solve(x~3+2*x~2+3*x+4=0,x) ;

sqrt(3) %i 1
5 (-=———————- - -)

(%080) [x = = ———==———————m— -
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 (- ——mmm— - -)
5 sqrt(2) 35 1/3 sqrt(3) %i 1 2 2
x = (-=-m——mm- - - ) (== - =) - T
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 = (e - - ) - oo - -]
3 3 sqrt(3) 27 5 sqrt(2) 35 1/3 3
9 (-=——=———— - — )

3 sqrt(3) 27

gobboooboooobOooboooboboobooooboooooooooooboooboobooobooooaon
O0solve DODODO float O bfloat OO O OOOOO0OOOO0OOOOOOOODOOOOODOOODOOO
U00000D000D0 expand DOO00OODOODOOODODODOOO

expand(float(solve(U OO, OOODOOO)));

oooooooooo
(%181) expand(float(solve(x~3+2*x"2+3*x+4=0,%)));
(%o81) [x = - 1.546868887231395 %i - 0.17468540428031,

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

gboooboooboobgooboobooboboboobobbob 2000000000 O0DOO

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

2 2
sqrt(b -4 ac) +b sqrt(b -4 ac) - b
(%082) [x=- - ) X S mmmmmmm e ]

gbooobooboobooboooboboboobbobooboobooboobooa
Ub0o0000b000d soclve UOOOOOOOOODOOOOOOO

solve ([0 O OOOOO], [DOOOOOOOOOD;

gboooboobobboboobooboobooboooboobo 10000

22 + 4y = 30
r+y=12

ooooo®Wooon

Mo0 10000000000000000000000000000000 linsolve 0000000000




36 O30 Ooood
(%i83) solve([2*x+4%y=30,x+y=12], [x,y]1);
(%083) [lx =9, y=23]]

gbobooobooboobobooooobooboboooooooboboboobooboobobooobooonD 10
ooo

2z + 4y — 32 =30
c+y+z=12

uboboo 300000 20000000000000000000OO

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

7 %r1 - 18 5 %rl1 + 6
(%084) [[x = = ——————— - , § = mmmm—————— , z = %rl

O000000Maxima 0000000000000 O0DOOOOOO0OO0O0ODOOOOO0OODO
Oo0o0o0o0o00ooo0 »yeOO0OO0ODOOOODOOOOODOO
obooooobooooobo 10000

20 +y =10
r—y =20
z+ 2y =30

ubooOo2000000000000000 3000000000000 0O00OO0O0O0O0OO0OO0O

(%185) solve([2*x+y=10,x-y=20,x+2%y=30], [x,y]1);

Inconsistent equations: (3)
-- an error. Quitting. To debug this try DEBUGMODE(TRUE) ;)

gbooobooobooboobooobobobobbobooboobooboobn

3.4 Uo0ooood
00000 solve 0000000000000 0000000D00000000000000O00O0O

0000000 0000 e*=3-22000000000000

(%i86) solve(exp(x)=3-x"2,%);

X X

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

o000 xOO0bOOoooooobooboooooboobobooobooboooooobooooooonoo
goooooobooooboboboogoooo
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(%187) plot2d([exp(x),3-x"2], [x,-2,2], [y,-1,4]1);

,,‘%E"\x
S 3xn2
35 4

25 | d
15| 4
05 F e p

05 F 4

(%087)

gobooboooobOoooboboobooooooooboooboobobooboooboboooboobogon
0000000000000 0000 000000000000000 newton.mac J0000000®0
obooooooboooogoo

load(DODOOODO);

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

000000000 newton 000000000 0OO0ODOD0OUODf(x)=00000 2000000
fz) 00000000000 OOOOUOODOD newton OO OODO

‘newton(l][][][]l]l]l]l], ooooo);

000000000000000 -3+22=0000000000000000000000000
ooboooboobooooooooobbooboooobooboooooooobooobooooobooobooOon
goooboboooosboboboonbooD -16e00000DOOOODDO

(%189) newton(exp(x)-3+x72,0.8);

Warning: Float to bigfloat conversion of 0.80000000000000004

@ Linux ZAURUS 000000000000000000000Linux 0000 Microsoft Windows 000000000
maxima-clispmem 00000000000000C0OCOO0C0CO0O0OCOOOOOCOOOOOOOOOCOOOOOOOOOOGCOOO0
ooo0oooooooo
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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

00000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000
0000000000000000000000000000000 f(z) 00000 100(00)00
000000000000000000 2, 0000 (ak, f(zx)) 00000 y=f(z) 000000000
000000000 x0000000 244, 000000000000000000000000000
000000000000

-~ x2 xt X0

DDDDDDDDDDFDDDDDDDDDDDD
DDDDx%+ﬁng:0DDDDDDDDDDDDDD1DDDDDDDDD

r,=-046639 00 0000000000000 0®000000000:z 000000000000
goooboboboooobooboobooboboooooboboon
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) o )

00000025 -6224+1322-2=000000000000000 v20000000000000
r1=—V2,2,=+/20000000000000000C0
obooooOooooooboooooooboooooboooooon

3.5 UJUooon

1. Jggggad

(1) 000 (—a+b+c)*la—b+c)la+b—¢)* 00000000
(2) 000 (z+1)*(2z—-2)%0 0000000000

(3) OO0 —bc* —act+b2c3 +abc® + a’c +b3c? + a3c? — bic+ abdc+ a®be — a*c — ab* + a?b® + a®b? — a*b
ooooooooon

(4) 19348061080666364197661270034638081 0O D OO OO OOOO

2. 000000

(1) 000 z—1+ 0oooo0ooo0

T —2
3(x+1)——3(z2_$+1)

()ppoooDooooooooooo
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1+
1
24+
7
3+~
(2) 000 ————————IO0000000000000000
1
1
3+
7
2+
7
1+ —
X
1
(3) o000 ——0O00000o0o0oooo0oo
9+ 1
23 —322+3
(4) oog —1|:||:|DDDDDDDDDDDDDDDDDDDDDDD
T —

3. 000o0aod
(1) 000 23+pr+¢=00 20000000000
(2) DOOOO
2?4 yP 4+ 2% =8
22+ y?+ 22 =27
r+y+z=1
Oz y 20000000000

(3) 0OOOO

zy+yz+zx=1

r+y+z=1
Oz 9 20000000000
(4 OOOOO
2 +y3=5
22 +y? =3
r+y=1

02y 0000000000

4. Ugogoooog

(1) 000 z=cos(z) 0000000000000

ooooo



3.5.

(2)
(3)

oboooog

1
DDDx%+ﬁﬁgm:0DDDDDDDDDDDDDD

000 25-62*+1322-2=000000000000000

41
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40 UOO0OUOO

4.1 00000

gboooooooooboooooooooboooooooooooooboboobDobOobDOobOobOoDbo
gboooboobooobooboooobooboooobobooboobooboooobooooboboooog
oobooooooooobooooboooobobobooooobooobooooooooooobooooooon
gooooboobooooobobooooboooooobobooobooboobooboobo

ooooooooooooooooooobobobooooooobOD00o0ODDbO0Db000Maxima 00O
gbooobooooobooog

limit(O O, OO, OOOOO);

000000 0000000 (boo)o0ooo0oUo0ooUDUoOooDoOoo

limit(0 O, OO, OOOODO, plus [DOO0OOOO0O minusl);

0000000 0000000000000 DoUD inf, 000000000 minf OOODOOO
(%i91) 1limit(sin(x)/x,x,0);

(%091) 1

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

(%092) %E

(%193) limit(1/x,x,0,plus);

(%093) INF

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

obobooOoobOooboobOyOO0O0oOo0oO0oOo0oobOOoobO0ooboOoobooboobooboobooooog
ooooooooooooo
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gooobooooboboboob obobobOobOobbOUObb0D yObOoOOODOOOODOOODO
gbobooooooooooooooooobooooboboboobobobooboboobobooooo
gbooobOoboooooobooooboboooooboooooboOoboon

(%195) plot2d(exp(-x~2x20)+1,[x,-3,3],[y,0,1.8]);

18 T T L T

I OEN-(20°%"2)+1 -
17
16 |
15
14 |
13 |

12

11

(%095)

0000000 z=0000000000000MW000000000000000000z0 000
ooooboooo

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

1
(%096) --

2
ocbobobOobobbdbdr=0000000000000000000D00O
oooooooooooooooooooobooobooooooooooooooooooooooon

ooooooooo 200 msin(l) ooooooooooooooooooogooooooooon

T
oboobobobooobooboobooboooobobooobooboooooooobooooooooooaon

boboobOoboooooboooobobooooobooon
1

:csin<—)DDDDEIDDDDDEID y=10000000000000000000000000A0
T

gboboobooobooooooooobooboooboob oobOoooOooobOoobOooboOoooooo

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

obooboooOoboobooboooooboobO0oboobO0o0nb 1imit 000000000000
ooooooboooooo

Mpooooo0oO00000000000000000 plot2d 0000000 OOOOO0O0O0O0ODOODOOOOO
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h) —
000000 f(x)O xEIDI:II:IDDDDDDDDDDDDDDDDDDDDD}I}H})MD

oobOoobooooOoobobO0oob0oobooobooooboOMaxima OOOOOOOOOOOOOOOO
oooooooobooo

diff(00, 00000 1, OO1, O0OO0OO0O2, OO 2, --4);

ubooobobooooobobooooboboooooobooooboboooooobobooon
gbooobOobooooboboooooboooo
(%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(x y) - 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)

OO0 del(x) O del(y) OO0z 0 yODOOO de 0 dyOODOODODO

gobooboooooooboooboboobooooboooobooooobooobooboobbooboDboboOoo
gboboooooooobooooooboooobooooboobobooboboboboboobobooooo
gbooobooooobooog

taylor(ODO ,0000,00000,0000);

oooooooooo

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

(%0101) X+ ——— 4+ ——mo + o—m— + mmm—— + .

(%1102) 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 00000

ooooboooooooboboooooboooooooooboboooooobooo0ooon0obibbUOMaxima
gooboooboooboooooboobooboooooobobooooooboobbobboobboooboboOoo
O00000000000000000000000000®oo0000n

gobooOoobooboooooboooboooboboboobooboon locooboooooooboooobo
oobooobobooboooobooobboobooobooooooooooooobooobooooboobooobooboOon
gooooboobooooobobooooboooboobooboboooobobooooDoboboo oobooboo
goooooo

sum(00,00000,000,00);

obooooooooooboon

product(0 0 ,00000,000,00);

oo®n
(%i103) sum(i,i,1,30);

(%0103) 465

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

(%0104) 265252859812191058636308480000000

(®)ppoo000 100000000000000000000000000000000000000000000000000
00000000000000000000000000000--- 000000000000000000000 ---0
()Maxima 0000000000000000000000000000

!

d !

d
—f(z) = (= E&N! )
dx =0 dx !
'x =0
n
n \
Zxk: > X
k=1 / k
k=1
n
L=
1
ka: [
=t Pk
k=1

0000000000O0S0000D0O\D ¥00000000
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gboooboooooobooooobooooobooooobooo
000000000 DO0O0nueswm 0000000k DO 100 n00000000O0DODDOOOOOOO
U0 s.mOOO0O0O

nusum(0 0, 00000,000,00);

Dmuuuummmmmmzyﬁm}:mkDDDDDDDDDD
k=1 k=1

(%i105) nusum(k~7,k,1,n);

2 2 4 3 2

n (n+1) (83n +6n -n -4n+2)
(%0105) e

24

(%i106) nusum(k*r-"k,k,1,n);

n+1

r (nr-n-1) r
0 R — b oo

2 2
(r - 1) (r -1

gobooooooboobooboooboobbooooboooobooobooooooobooooo
000000 Maxima 00O0OO0O00O0OO0OO0OOOCOOOOODOOOODOOOODOOOOOO

integrate(0 0000, 0000);

gboooboobooboooon

integrate (DO OO0 ,0000,000,000);

0000000000000 0000000Maxima DOO 0D0OOOODOOOO

(%1107) integrate(a*xx”2+b*x+c,x);

G2 LYo T — + e tex

(%1108) integrate(exp(-x~2), x, 0, inf);
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sqrt (%pi)
(hoto8)

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

1
(%0109) -
20

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

sqrt(%pi) ((hi + 1) erf(%i + 1) + (%i - 1) erf(%i - 1))
(G0110)

xz 2
0000000 erfO0000000O00O0O0OOOOOOOOOOO0O erf(x):/ ertDDDDD
e VT

ubooobObo0ooobo0obooboob0obooog fleat U0OOOOO0OOOOODOOODO

(%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)

UobobDbOoDbbO0 simpsn.mac 000000000000 00O00O00O0OOO0O0DOO0O0OOOO
gooobooon

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

obooobOooboooooboobooobooboboooobooboboboobOobobobooo oboooboobooonoo
oo

traprule(000,000,000,000);

obooooboooooooboboboonog

simpson(0 00O ,000,000,000);

gbooobOobob010oo0000b0oo00ob0obooooboobooooobon

(%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));

(%0116) 0.99762371132523

gobooooboobooooboooboobooobooooooboooooooboooboooooOoooo
0000000000000 0000000000WOD000000000000000000 ¢+00

t 2 t 2
oo (/cos(—)ds,/sin(—)ds)DDDDDDDDDD
0 2 0 2

(%1117) fresnelcos(x):=cos(x"2/2);

2
x

(%o117) fresnelcos(x) := cos(---)
2

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

15

05 - s

osf ]

15 L L L L L
-1.5 -1 -0.5 0 0.5 1 15

4OoDo000000000000000000000000000000000000000000000000000000

g0o0o0ooooooobobooooo
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(%0118)

4.3 0OO0OO0OO0OO

goboooboooobboboobooobO0ooboobooO0ooboobo0obonbbobOddsolve OO
oooooOobobO obobooooboooobooboooooon

atvalue(ODO ,00000=0,0000);

gooooood

desolve (OO OOO,00000);

O000000000000000000 ma"(t) =—kz(t), z(0)=A,2(0)=000000000
(%1119) atvalue(x(t),t=0,A);

(%0119) A

(%1120) 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(—————ee )

gboooboooooboooon

2(t) = 20(t) — y(t)
Y (8) = 2(t) + 2y(t)
2(0) = y(0) = 1

gooooooo

(%i122) atvalue(x(t),t=0,1);

(%0122) 1



43. 00OO0OODO 51

(%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)+2*y(t)], [x(t),y(t)1);

2t 2t
(%0124) [x(t) = %e (cos(t) - sin(t)), y(t) = %e (sin(t) + cos(t))]

0000000 desolve HOOOODOOODOOOOODOOOODOOOOOOOOODOODOODOO

f’(w)—kxf(x):WDDDDDDDDDDD

(%1125) desolve(diff (f(x),x)+x*f(x)=sin(x)/x,f(x));
(%o126) f(x) =

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

000000000000000000000®0000000020000000000000000
Ub0oobO0bOo00O0n ode20000O00ODOOOOODOOOO

ode2(0OODDO, OODOO, ODOO);

gbooooo

(%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

0000000000000000000000000000000®Q
gboboobOobooooboboooooboooobobooboobobooooobOobooooon

G)DD0000000000000 1var(Laplace VARiable) 0000000000 laplace 100000000000000
000 ilt(Inverse Laplace Transform) 00 0000000000000 00O0000O0O0OOO
®)ppoD0D00000000000000000000000000000000000000000000000000000

[ERERE]
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4.4 0000O0OO

1.

(1)

2)

oo

000 lim%)_llDDDDDDD

z—0 cosh(3x) —

000 s -1 nupgpog

z—0+0 x|z

n— oo n

an
Oo00d lim (1—31) gogooooo

zt—2?+2+5

ud y= ]

00000000000000 y=220000000000000

Luggoo

00 f(z)=cos(cos(cos(z?))) 00 ODODODOO00O0O00OOO0300000000000O

00 f(x 0000000000000 0O00D00D00000000000 z0000f(z)=000
000000000000 f(z)=2"(x>000000000000

2
0o f(x,y):%ﬂ x0000000 fo(v,y) 0000y 0000000 f,(z,y) 00000
zt+y
00000 f(r,y) D0O0DOO0ODOO0OO

00 log(cos(nz)) 002x=10000000000000000 60000000000

ggboobod

10000 1
000 log(10000)—ZEDDDDDDDDDD
k=1

00 arctan(z) 002z =1000000000 1000000000000000O0OO

000 ZerkDDDDDDD

100 . 9
000 (1—Sm(k))DDDDDDDDDD

10000 sinQ(k)
goog 1— Oo0ooooooogno
I (1-75%)

goooboo

1
oooo /—deDDDDDD
5 +1
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(2)

3)

o0 .'L-2
DDDDD/ Cezdr=10000 cOOOOOOO

000 y=f(z) 000000 (a f(a)) ~ (b, f(b)) DOOO /b 1+ (f(z))’dz 00000000

000000000 y=cosh(z) 000000 (log(2 —v3),2) ~ (log(2 +v/3),2) 0000000
000

00y = ),(a< <bf(x)>0)0  00000000000000D0000000O0O

27r/f (f(z)’dz 00000000

2 2
goboooobod x—2+?;—2:1,(a>b)[] 000000000000 0000b00000000
a

bbby O0O0OO0obO0Ob0O0oobO0obooooboboooooboan

.gboooo

00000 o(t)=98—-49(() 000000 v»(0)=00000000000

00000 2"(t)—22"(t)+32'(t) —2z(t) =sin(zx) DOO0O0OO 2(0)=1,2'(0) =0,2"(0) =-10
gooobobood

1
00000 p/(z) =-ap(zx) 000000 p(0) = — 0000000000

V2r

gboooogo

@' (t) = 4x(t) + 2y(t) + sin(t)
y'(t) = 3x(t) + 3y(t) — cos(t)

000000 z(0)=1,y0)=-10000000000
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50 Uoguod

5.1 U000

gbooobobo0ooboobobbooboobooboob0b0ooD0oDbU0D maxima ODOOOOOODOO
U00Omaxima 0000000000000 O0O0OCODOOOOOOOOOOOOOOOO

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

gbooobooooooboood

5.2 OOOOOOO

Maxima 00000000000 DO0O0O0O0ODDOOOOOOO0OO0OO0OOODODOOOOO0O0O0O0O00O
goboOoooooobooobooobbooooooboooooooboooooobooooboooooboan
gooboooobooooooobooooobooboooobooooooobooobooooboooobbobobooo
gboooboooooboooood

oobOoooooOOoOo0oO0obOo0oO0ooboOo0o0oobOoO0oobOoboboOoo (l1OoboOOoooogoooooo
0000000000000 0000000000®W00000000000000000000000
gooooboooobobobobooboooboooo

oooooo (obooo7;

ooboooboooooboobooobooobooooooooobooobooboobobobooooooag
gooooobooooobobooooobooooobobooobooboboobooo

(%i127) 1st:[I[1,2,3]1,[4,5,61,[7,8,911;

(%0127) (ft, 2, 31, [4, 5, 6], [7, 8, 9]]

(%1128) 1st[2];

(%0128) [(4,5,6]

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

oooooooooooooooooooboooooooddooooooobooooooodooon
oooooooooooooooon
Mopooo0oo0000000000000000000000000000000000
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ooooood

makelist(O OO ,000000,000,00);

oooooooo
(%1130) makelist(i~2,i,1,5);

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

(%1131) makelist(makelist(i*j,i,1,3),j,1,4);

(%ho131) (1, 2, 31, [2, 4, 6], [3, 6, 9], [4, 8, 12]]

gboooboooooobooboobooooog

cons(O0O,000);

gooobooooon

endcons(0 0O ,000);

goooog
(%i132) coms(x,[a,b,cl);

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

(%i133) endcons(x, [a,b,c];)
(%0133) [a, b, c, x]

oboocooobooooooboon

append(000 1,000 2,---);

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

gbooobooobod n0OO00D0O0DO0ODOO

rest (000 ,n);
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gbooobooooboobooboo n0OO0O0DODOODOO

rest(00O0O ,-n);

gooooo
(%i135) rest([a,b,c,d,e]l,2);

(%0135) [c, d, el

(%i136) rest([a,b,c,d,e]l,-2);
(%0136) [a, b, c]

gbooobooobooboobobbooboobooboobooboobbooboobon

sort (0 OO);

gbooobooooon

sort (0 00 ,ordergreatp);

gooad

reverse(sort(J 0 0));

oo0o0oo0ooooooooo
(%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]

(%1139) reverse(sort([6,2,3,1,5,4,3]1));

(%0139) 6, 5, 4, 3, 3, 2, 1]



o8 os50 000000

53 Uoooonon

obooooooooooooooooooooooobooobooboboo 4000000000 vy O
vo DO00O0O0000D0Maxima UDOODO0OODO0O0OOODOODOO v, v20000000

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

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

(%i141) v2:[2,1,-2,01;

(%o141) [2, 1, - 2, 0]
000000000000000000000000000000000000000

(%i142) vi+v2;

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

(%i143) 3*vi;

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

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

uboooooobooboobobobobooboooooooooboobobobooooonog 20 2
oo0oooo M, 0 M, 000000000000 MaximaODOOOOOODOOOOODOOO M1, M2
ooooogo

(%i145) Mil:matrix([1,-2],[2,11);

[1 -2]
(%0145) L ]

[2 1]
(%i146) M2:matrix([2,-1],[1,21);

[2 -1]
(%0146) L ]

[1 2 ]

gboobOooooooboboooboobooooobooooboOobooooobooon
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(%1147) -2+M1+3%M2;
[ 4
(%0147) [
[ -1

59

1]
]
4]

oobobOooboooobooboooooboooboooooooooooooooooooooooooo
O0000o0oddbv, 00 20000000000v1[2l OO000ODOOOODOODOOOOODOODOOO
00000000 M, 00 (1,2)0000000000MI1,21 00000O0OO

(hi148) wvi[2];

(%0148)

(%i149) M1[1,2];

(%0149)

Ubd200000000000000O00000O000000O000O0D0O00 v1-v 000 nOOOO0OO
gbooobOobooooboboooonb .boooooboo

(5i150) vi.v2;

(%0150)

00000000000 |vo|0000000000000O0 Jyv-opOOOOOOOOOO

(%i151) sqrt(vi.vl)

(%ho151)

sqrt (6)

oo030000000000000000000000000000000000 MaximaOOOOO
gbooobooboobobobobbooboobooobboobooboobooboboboo

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

(%0152)

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

(%0153)

(%i154)
(%0154)

transpose, adjoint U0 D UO0DO0OOO0OOO0O

transpose(adjoint (matrix(vl,v2,

[a, b, c]

[x, vy, z]

(1,1,11))) [3];

[z-ry, rx-pz, py-qx]
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54 0O0OO0OOO

oboobOoboooooboobooobooboboooobooboboboobOobobobooboboo oboooo
gooboooobooooogoooooboooobooobooooobooboooobboobooLoboooDbboOoo
gbooooboobooobooboboooobobooobooooooobooboboono . oboooboboo
gooo

(%i155) Mi:matrix([1,-2,3],[2,1,0]);

[1 -2 3]
(%0155) L ]
[ 2 1 01

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

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

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

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

gboboobobooo-~gbooooboobooood

(%i159) Mi:matrix([1,1],[1,0]1);

(%i160) M1°"100;

[ 573147844013817084101 354224848179261915075 ]
(%0160) [ ]

[ 354224848179261915075 218922995834555169026 ]
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goooooobobooboobooodnbObO0b0o0 o0 10D00000DOODOOOODDOODO
gboooboobooobooooooboooobobo . oooooboooobobooobooboo
gbooobOobooooboboooooboooo

(%i161) mtx:matrix([1,-2]1,[2,1]1);

[1 -2]1]
(%0161) [ ]
[2 1 1]
(%i162) wvec:[3,-21;
(%0162) [3, - 2]
(%i163) mtx.vec;
[ 71
(%0163) [ ]
[ 4]
(%i164) vec.mtx;
(%ho164) [-1 -181

obooooOooooooboboooooooon

transpose(0 0);

obooobooooooo

(%i165) mtx:matrix([2,-1,0,0],[-1,2,-1,0],[0,-1,2,-1]);

[ 2 -1 0 01
L ]
(%0165) (-1 2 -1 01
[ ]
Lo -1 2 -11

(%1166) transpose(mtx) ;



62 os50 000000

[ 2 -1 0 ]
[ ]
[ -1 2 -11
(%0166) [ ]
[ o -1 2 ]
[ ]
[ o 0 -11

00 transpose 000 0000000000000 000O0O0D0000O0ODOO0OOO00O0OOO0O
00 30000000000®Woooo0oooooooon

(%1167) freefall:matrix([1.0,9.8,4.9],[2.0,19.6,19.6],[3.0,29.4,44.1],
[4.0,39.2,78.4]1,[5.0,49.0,122.5]);

e
o

9.8 4.9

N
o

19.6 19.6

(%0167)

RS
(@]

39.2 78.4

L T e T s T e T s T e T e T e T e |
w
(@]

]
]
]
]
29.4  44.11]
]
]
]
]

[
o

49.0 122.5

(%1168) freefalll[3];
(%0168) [3., 29.4, 44.1]

00000000 3000000000000 O¢ranspese 100000000000 3000000
0ooooooo®oooon

(%1169) transpose(freefall) [3];
(%0169) [4.9, 19.6, 44.1, 78.4, 122.5]

gobooooooobooobobooboobobooboooobooobooboobooboooOoooo
ooboooooooboooooooobooobboooooboooboooboooooooboooooooaon
gooobooboooobobooooobooooon

ident(O O);

oboooooooooboon

@row(0DD0,000); 0000D0O0ODODOD
(3eco1(0D0,000); 00O0O0DOODODOOD
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apply(matrix,makelist(ident(U 0D [L]1x0 000000 [i1,i,1,00));

obooobooboooooaon

zeromatrix(O O, 00);

goooboboooobo 40b00o00b0obooboooooDo

(%i170) ident(4);
[1 0 0 01
[0 1 0 0]
(%0170) [ ]

[0 0 1 01

[0 0 0 1]

(%1171) apply(matrix,makelist(ident(4)[1]*[2,3,5,7]1[i],1,1,4));

[2 0 0 01

(%o171)

L T e T e T e T e T s
o
o
o
o
[T TR T R T R |

(%i172) zeromatrix(4,4);

(%0172)

[ B e B e B s B e I i |
— g g

uobboobooooboooobooobooboobooooooooooobooooboooboooog o
gbooobOoboooobobooboobobooonooono

determinant (0 0);




64 050 OOOO0OOO
ooobooooooon
(%1173) determinant(matrix([1,-2],[2,11));
(%0173) 5

000 00000000000 MOOODOOO MOOOOOODOOOOOMOOOO M~'OoOO
obooooobooooobobooonog

adjoint (0 O);

gbooooo

(%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],[2,1]1));

[ 1 21
[ - -1
[ 5 51
(%0175) [ ]
[ 2 1]
[-- -1
[ 5 51
goooooooooooooooao
invert(O O)
goooooooooooo
(%1i176) invert(matrix([1,-2]1,[2,1]1));
[ 1 21
[ - -1
[ 5 51
(%0176) L ]
[ 2 1]
[-- -1
[ 5 51

0000000 (Q0O000)0
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mattrace(O0O);

Ub0o000ooobO0bO0b0O0o000onb0Ob nehrpl.mac DO0O0O0O00OO00OO0O0O0O0O0O0OC0OOO
oooooooo

(%1177) load(nchrpl);

(%0177) C:/PROGRA™1/MAXIMA~1.2/share/maxima/5.9.2/share/matrix/nchrpl.mac

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

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

gboooboooobOoooobOoboboob0obooboobobooobOoboonbOn selveODOOOO
oboooOobo0ooboobobooobOO0boboobO0b00o0o0ob0ob0n0d nehrpl.mac O00OOO0OOO

ncharpoly(0 O, 000);

0000000 DOO0O0Oeigen.mac OO0OO0OOOOO0O0OO

eigenvalues(0 0O);

gbooobooboobobobobbooboon

eigenvectors(00);

oooooooooooo
(%1180) load(eigen);

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

(%1181) ncharpoly(mtx,t);
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(%o181)
t -3t +t+2

(%1182) eigenvalues(mtx) ;

sqrt(5) - 1 sqrt(d) + 1
(%h0182) (- - ) mmmm———————— » 21, [1, 1, 111

(%1183) eigenvectors(mtx);

sqrt(5) - 1 sqrt(d) + 1 sqrt(5) - 1
(%0183) [[[_ ____________ sy TTTTTTT T ) 2] s [1: 1’ 1]] s [1, T T Tm e s
2 2 2
sqrt(5) + 1 sqrt(5) + 1 sqrt(56) - 1
———————————— 1, i1, -, - -1, [0, 1, 0]]
2 2 2

gboos0000000000000000D0O0Oeigenvalues 10000000000 O00O0O0O0OODOO

(%1184) mtx:matrix([2,-2,5,8,-3],[1,4,3,2,7],[5,7,-4,0,4],[6,3,6,9,2]1,[5,8,9,1,5]);
[2 -2 5 8 -31]

(%o0184)

[ T e TR e TR s T e IO s TR s B |

(%1185) eigenvalues(mtx) ;

SOLVE is unable to find the roots of

the characteristic polynomial.

(%0185) [1
go0ooo0oooooooobooooooonoo

(1) OOU0DO0O0O0ODO0OU0OO00OOLload(newton); O load(nchrpl); 00000 O0OOOOOOOOOOO
(2) n:length(mtx); 000000 OOODOOOOO

(3) c:ncharpoly(mtx,x); 00000000 0ODOO

(4) t:sqrt(sum(sum(mtx[i,jl"2,i,1,n),j,1,n)); 0000000000000

(5) plot2d([o,c],[x,-t,t]); JO00O0U0ODO0O0OOOUOOOOO sO000O0OO0OOOOOOOOO

(6) a:newton(c,s); 00D 0OOUOODOODOO

gobooooooobooboobooboooboobooobooOoooboooboooooobooboooobooaon
oobooobooboooobOooobooooobbooobooboooooooobooobooooobobooobooOon
gboooobooboooooboooooooboooo
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5.6 OUOOOOd

ogoooogo

(1) 000 [1-t1+t1—-¢,1+¢ 000 p00000000000000 3000000000
() 000 pO0O0030000000000000p0000 144 000000000000

(3) 000 [L,1+t1+t+t2,1+t+2+3)000 ¢000000000000000 p0000 ¢0O
0Ooooooo

(4) makelist 0000OO0OUO0OO0OCOOOOOOUOCOOOOOUOCOOUOOOOOOOUOOOOOOOOO
oooooo

(5) 50000 000 10000 00000000000COO0UOOO0OOOOOOOOOOOOOOOOO
0000000000 10000 0000000Maxima 00 random(10000) 0O OO0OODOO

goodgoog
(1) 0OO0O00 vy =(2.62,-0.12,1.21), v2 = (2.66,—0.44,2.12) 0000 01.27v; —0.92v, OOOOO0OO

(2) 0000 v1=09+v59-5,3v2),v2=(5-+5,5++5,2) 000000000 vy, v, 0000
00000000000000000000 (000 100000)0000000

(3) 000200200000 vy,v,0 00000000000 #00000v;-vy = ||v1]|||va]|cos(8)
000000000000000000000200 300000 vy =(-1,0,2), vy =(0,—1,3) 0
3000000000000000000

1

(4) DDDOABDDDSDDDDDD615§DDDDDS:§@Zx6mDDDDDDDDDDDDD
0000000000000000030 0=(0,0,0), A=(1.12,0.37,—0.88), B = (1.71,0.64,0.95)
0000000000000000

goooo

(1) OO

t—1 1 t
A= ,B = 0
0 -t 1—t —1
0000024 +3B, AB-BA, A5+ B°0000000

(2) OO

—-2.87 036 —-2.78 —-290 -0.22
-195 -1.69 0.56 —287 —1.67
—-0.47 021 =271 0.60 1.99
1.01 1.52 —-1.79 1.54 1.35
-1.06 —-192 -286 -—-1.15 0.24

gbooobooboooboobooon
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os50
oo

1.51 1.48 —0.81
—-245 —-1.17 =221
—-2.30 -2.12 1.74

obooooOobooobooboboonog

00000 #, =5Tp1 —6an-2+2,21=1,2,=200000000000000

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

goboooobooboooaoo

ooooood
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el UOUOUbotubd

oobooobooooobbooooooooobooooOoobooobobooooboooooboooooobooOon
gooboooooogooboooooooobooooboboooooboooboobobooboooboooboboboo
O00000000D0 Maxima OOODOOOOOOOODDOOOODOOOOOOODDOOOODOOO
OO0o00O00oDbOO0O00DO000O0O000OO000DOO000oO00DbOO0DObO000O00D0DbOMaxima OO0
oooobooboooboooooobobooooboooobooobooobooooooobooobooooobooOon
gboooobooboooboobooooboboobooooboooo

6.1 UJUOOOO

Maxima OO0 0O0O0O0OO0O00OO0O0O0OO0OOOOOO0OOOODOODOODOOOOOOODOOOOOOOOO
uboooobooooboooono

() 0DOO0o0DOU0OO0DOO0OU0O0O0DO0OUO0O0O0O0DO0O0O00DO0OO0ODOO0UDOOOO

(2) 00D00DOUOO0OOD0OUDOOO0OODOOOO0OO0OUDOOO0ODOO0OOOOOUDOOO

(3 OOO0O0OUO0OO0OUOO0O0OUOOO0OODOO0OUODOOOOODOOUOOOOOO

(4 0O0O0O0OUOO0OOOUOOOO0OOUOO0OO0O0OOOO0O0OUOOO0OOOODOOOOOOOOn

(5) OO0DOO0OOO0OO0OO0ODOOOO0DUOOO0O0O0UODOOO0O0O0O0ODOmMODOOO0OODOOOOOOO
gooo

gbooobooobooboobooboobobbobooboobob boboboboboobooon
O000oooooooooooDDo0O0O0OD000OMaxima DO00OD0OODODDODOOODODOOOOOOOO

‘realpart([][]D ); ‘

O

‘imagpart(D ood; ‘

goooooOoOoOoODOOOOOOOOOOO
(%1186) mycomplex(z):=ratsimp(realpart(z)+imagpart (z)*%i);

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

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

(%0187) o _
13

gboobooooob 000000000000 00D00O0000O00DOO0OO0O0DOOOOODOODbO0LOO
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6.2 0O0OOO

obobooobooooooooooooooooooooooooooooooobOoboOobOobono
U0 oooobobif0o0oobboonog

if 000 then DOOO0OOO else DODOOOOO;

ooooomooooooooooodoooooooooooooooooooooon

coooooooooooOoocoOooOoOoOoOoOOoOoOOOOobOOoOoOobOOoOoOoobOboO Ooooobooooo
00000000 integerp, UUODOUOONO evenp, HUOOOUODO oddp, OO OOMO primep, O OO
000 ratnump, O O0O0000 listp, UOOOO0 matrixp 000 0O00000000O0O000O0O0
0000 = 000000000 #, 000000000000 <,>>,<=000000

cooboooooooboooooboOoooobocOoOoOoObocOoOoOobOboOoOoooboOoOoOoooboOoon

ooodoooooooooooboooooooooooooooooooooodooooagoon
ooooooooooodo

000 1 and OO0 2 and ...

gboooboobobobobboboobooboo

0001 or OOO 2 or ...

0000000000000 p0 p+20000000000000000000000000000
0000000 mytwinprime 0MW0D 000000

(%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"

(%i189) mytwinprime(11777);

(%0189) twin prime

(%i190) mytwinprime(11779);
(%0190) false

O00000Oelse 00000000 0DO0OO0O0ODO0O falseOOOOOOOOOO
’53000007”000000O00DOOO00DOOO00DOOO0DOOODODOOODOOODDOOODO
Ubo0ob0bo0o0ob00obo0O0oUdDO mydiagonal DOO0OOOOO

(1)DDDDDDDDDDDDDDDDDDDDDDprimepDDDDDDDDDDDDDDD
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(%1191) mydiagonal(lst):=apply(matrix,
makelist(
makelist(
if i=j then 1lst[i] else O,
i,1,length(1st)),
j,1,length(1lst))
)3

(%0191) mydiagonal(lst) := apply(matrix,

makelist(makelist(if i = j then 1st else 0, i, 1, length(lst)), j,

i
1, length(lst)))

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

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

O0000000000D000i4if, then,else 00000000000 OOOOOO

U00000000 3000000000000 0DOelse 0000 if000000O0ODDOODOO
0000000000 em 00000 kgODOOOOOODOOOOOOODOOOOOODODOOOO
O00000000000000 A(em),000 w(kg)DDDDlO(})LﬂDDDDDDDDD 185000

obooobO0os00 20000000002 0000000000000000

(%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
(h0193) mybmi(h, w) := if -——————- < 18.5 then "thin"
2
1000(1)1 w
else (if —-—————-—- < 25 THEN "normal" else "fat")
2
h

(%i194) mybmi(167.4,58.2);

(%0194) normal
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0000000000000 D000000OMaxima OO Microsoft Excel 0 INT O FLOOR OO OOOO
0000000000000000000000 7truncate 10000®0000000000000O0
0000000000000000000000000 000000o0ooooooo®ooon if O
oo0o00o0ob0o0 . 000000000000 0D00 myint OOOOOODODO

(%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) -4

gboboboobobobobobobobooooooboboboboboboboobbobobon
gboobooboooboobooooobooboooobooooobooboooog

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

gbobooboobobodz 000000000 if0000000000000000000000000
oooooo

(%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

gbboobOoboobobooooobobooboooob0oboboboOob0Od truncate DOO0OOO0O
Oo0ooooooooob2z/7000000DOCCOO0O0OO0O0 %pi00000000ODDOCODOOOO
ooo

(%1201) myint(22/7);

00 7 00 truncate 0 Maxima 00000000 Maxima 0000000000 LISPOOOOOOOOOOOOO0OO
()DD0D0O0 7truncate(000, 00); 0000000000000 0O0OOO0O0O00ONOOOOOOOOOOOO 1000
0000o0ooOo0OO0000000oo0oooOoobo0o00ooooooo
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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.

(%i202) 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.

0000000000z 0 fle,atO0O0OOO0OOOO0OOODOOOOODOODOOOO

(%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)))

(%i204) myint(22/7);

(%0204) 3

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

obooobooooooo

6.3 UQOOO

gboboooooooooooooboooobooooooooboooboobooboobobobobono
gbooobOobooooboboooooboooooobooooboOoboooobooooonoon
obooobobo0ooboobobooobooboooobobO0dfor, thru,do 0000000 ODOO
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for OOOODO:000 step OO thru OO0 do(DOOODDOO);

gboooboboOon stepdb000ooooboobOoooOonD i:iv100000000DOO00O0O0O000O0
U0doO0OD0OO0O0O0O0DOOODOODOODOODOOOOODOOOOODOOOOOOOOODODOOODOOn
goooobooob 0000~ DOO0O00O0DOODbOOOODO

(%1206) mtxpow:ident(2);

[1 01
(%0206) L ]

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

[1 1]
(%0207) L ]

[1 0]

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

(%0208) done

(%1209) mtxpow;

[ 573147844013817084101 354224848179261915075 ]
(%0209) [ ]

[ 354224848179261915075 218922995834555169026 ]

gbobo0ooooboobooobobobooooooooobooooogbdgidefor, while,do OO
ooooooo

for OOOODO:000 step OO while OO0 do(0DOOOO0ODO);

gbooooboOon stepdb00oooooboobOoooOnD i:iv100000000DOO0OO00O00O0
oooooobooooooooooooooDooo 4, 00oboo00ooooooobooo0oOoooDbooo
obobo-10000b000boooon

(%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];

(%0211) 0.965

6.4 UJUOUOOO

obooboboooboobooboooboooboooooooooboooooooOooboobobooooo
bobooboooboobooooboo0oooobooooOoooboocoboooboOobooobooOoooaon
obooobOoooooobooobooobO oooo

block([DODOOOOOO], 000000 ,return(0O00));

gooooo

gbooobooboboobboobboobbobbobbobbobbOobiOO0Dn mystatistiesO0OOO
dboooboooboooboboooboob oo oo oo oobO b0 oo ooooOoon
O pO
Ejzzldi

n

/“L =
uboooboobd o0

n

o =
000000o0oag so
E:Z=1(di_’ﬂ)2
n—1
0000000000000 000000O00000 oOO0oO0oo0ooOooOOoO0O0oOoOo1000b000o00
O000oo00o0ooooobooao

S =

(%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[jl/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 (4 : 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 thru n dom : m + —-,
n
2
d -m
J
for jthrundov : v + ————————- s
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

oo0o0o0ooooob0o0ooooooboO0o0oooooo0ooooooooo0o0ooooooooooon0o
oco0O0o0o0oooooOoOOoOoOo0o0oooOoOoO0OO0OO0OO0OoOOO0OO0OO0OO0OCOOOOO0OOO0ObOOOOObOOnO
O mystatistics O0O0O0OO0OO00O0O00OO 4,n,m,vO000O0OCOCCOCOOOOOOOO0O0OOO
U00Omystatistics OO0 OO0O0O0O0O00O0O

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

(%0214) %i

(%i215) 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

Uob00b000b0 vOOOwmystatisticsO OO O OOODOOO0O0OO00O0ODOOO0DOOOOOOODOOODO

6.5 UU0UOOOOOd

Maxima OO0 0000000000000 ODOODOODOODOODOOOOOOOOODOOOOOOOOO
gboooboobooobooboooobooboooobobooooboboooboobooboOoboOobo

6.5.1 OUO0OOOOOO

gboobOoboooobooooboobooooboooooooboooonoa

save("OOQOQOO",all);

O000O0ooooOo0O0O0O0O0O0O0O0O00000O0bDDMaxima OO0 0ODOODDOOOOOOOOOOOO
000000000000 0OoDoooo®

save("OOOOO",%inn,%onn,...);

ooooooooDooobD »i000b000oooooDobtY%e00O0ODODOOODOO0OOOOOODOOO
boboobd smdooooobOOoOooooon
gbooobOoboooooboooobooboooooono

loadfile("O0OOOOM);

goboobooooobobooboooooooboobooboobooooooooboobooboOoooo
oboooooobooooobooooooon

playback(all);

M Maxima 5.9.0 000000000000000000 ¢cen000000 Don 00000000000 000000000000
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gboooboooboobobobooboobooboon

playback([00O00OO0O,00000001);

obooobOoooooobooog

playback D00 OOD0OO00ODOOOO00O0ODODODO leadfile D0ODOO0ODOOODOOODOOOODODOO
goboooboooboooboooboooboobooooboooboooobooboboOooobooooboaoon
o000 ¢Gin 00obo0ooooooooooogoo

6.5.2 OUUOOO0OODOOOO

save 0000000 00000000O0O0O0O0O0D000000 Maxima0OOOO®OO0D000
O0OMaxima OOOO00OO0D000D00ODO0DOODOO0DOOOODOO Cale O Microsoft Excel DOODOO
000000000000 csv O0O0DOOOOOOOOOOesv 0000 OComma Separeted Values 0
00000ooooDoo0o0O0000oooooo0O0oooooooooooooOOooOoOoOoOoOoOoDOoOoog
0000000000000 0000000esv00D0ODODODODODODODOOOODOOOO
ooo

L afBlc[D]
-0.84 | -0.38 | 2.75 | 2.51
1.58 | 1.19 | -2.27 | 1.11
-0.69 | 1.64 | 2.65 | 2.49
217 | -1.77 | 1.76 | 0.28

-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

W=

OD0OOMaxima 0OOO0OOOOODOOOCOOOOOOOOUOUOOOOOODOOOODOOOOUOOOOOO
D0ddooooooooooooooooo0oooooo0o0o0o0oU0UUoUoooooooooOgg
gbddodouodobooododoboobouoob oo oboobouoooon
O00000O0000ooo0oooo00ooo0000oooo0ooooooo0oooooooooooog
Linux 0 MacOSOODOOO

load("/usr/share/maxima/5.9.2/share/contrib/numericalio/numericalio.lisp");

00000000 Microsoft Windows 0000 O
load("C:/PROGRA™1/MAXIMA™1.2/share/maxima/5.9.2/share/contrib/numericalio/numericalio.lisp");

gbooobood gbhbO0evDOOOobOooDOODOODOODOODO

read_list("OOOO0O",’csv);

gboooboooooboooon

(5)Common LISP 00000000 Maxima 000 LISP 00O0O0O0O000Emacs LISPOOOLISP 00000000000
g0000ooOoO0O0O0O0000o0ooooOOoboobo0o0oooooooo
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read matrix("OO0O0O0O",’csv);

obooobOoboooobob esvOOoobooooooboo

write data(O OO ,"O00000",csv);

gooooooo
Ub000000b00000 C:¥home¥matrix.csvUOOOOOOOO00O0ODOO0O0OOODOOODOOOO
oo0oooOobo0oooobobooon 1st00ooooboooon

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

(%0217) [- 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]

gbobooboboooobotbodl mx0OO0O0OO0O0ODOOOODO

(%1218) mtx:read matrix("C:/home/matrix.csv",’csv);
[ -0.84 -0.38 2.75 2.51 ]
[ ]
[ 1.58 1.19 -2.27 1.111]
(%0218) L ]
[-0.69 1.64 2.65 2.49 ]
[ ]
[ 2.17 -1.77 1.76 0.28 ]

0000000000000 mtx O 10 OO0 OC:¥home¥tenth.csv 0 DD O0O000O0O0O0O0O0OOO
oooo

(%1219) write_data(mtx~~10,"C:/home/tenth.csv",’csv);

(%0219) (false, false, false, false)

gbooobOoboooooboboooooboooobobooboobobooooobooooonon

R 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 UUUO0OOOOOO

0000000000000 00000000000000O0O000000O0O000000O00000
00o0o000o0000oo0O00000O00000b00000O00O00DOOO0OOO0OOOOO0GCBOOGBOOOBO
o000ooo0o0oboooooooo

O0O0Maxima 00000000000 0O0O0O0O0O0O0O0O0O0O0O0O0O0O0COOOOO0OOOOO0O0OO
Oo0O0O0000000000000000D0 Maxima OODODODODOOODOOOOOOOOOOOOOO
oo0o0o0ooooO0o0o0ooooOo00o0O0obooO0oO0OO0O0oOooOO0O0O00bOO0O0O0O0oboOO00O0O0B0O0OO0
O00000000O000000000000000000O0000O0O000OO000O000000000
ooooooooOOO0 300000000000 ExcelDDDODODOODOOOOOOOOOOO

000000000000 esvO0D0000000D00D0O00DO000DO0DODOOODOO®o00n
00000000000 00000O00 C:¥home¥geomean.csv JOO0O=RAND(O) O (0,1) 000000
00000000000000000 100 x30000 3000000000000000 Microsoft Excel
OoooOO0O0O0OD0D0OO0ODO =GEOMEAN(D OO O) OOOOODODODODODODOOOOOO0O0O0O00000 000
ooo®™o

000000000 st 0000000000000000

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

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

0.446657813]

gbooooooboboboooooboboboooooobOoboooooobOobo ooobooonoa
oboooooobooooobobooooooo

(%i221) 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[i]),i,1,length(d))/length(1lst)))));

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

1

(()DoOo0000000000000000000000000000N000000N0000N00N000NON0N0N0Noooooon
gooooooooboooooooooobobooOoOooooooooOOobOOoOoooo
(MoOo00O00O00000000000000000000000000000000000000000 00000000000
0000000000000 000000000000Microsoft Excel 000000 LN ODO0OD0OO=EXP(AVERAGE(DODO))
g0o0o0oo0oooooboooooooo
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else return(float(exp(-————————=—=——————————————o 1))
length(1lst)
(%1222) mygeomean(lst);
(%0222) 0.36896294490398

ooO 1DI]I:IDDIDDDDDEII:IDDI]DDDDDDDDDDDDDDDDDDDDDDDD[I[ID
ooooooboO0od —=036787944117144 000 00000O0O0O0OODODO
e

6.6 UJUUOOO

() 00D¢+0D000D0O000D0O000000U0000000 mysound JO000O0OD0OOO0ODOOO ¢
ooooood 331.5+061t 0000000

(2) 1925000000000000000000000DO00DO00O00DO0000 myeras0OOO0ODO
Ooooooo0z200100000 1340000900000 0000DOO

(3) 20000 2= f(s,y) 0000000 [2,9)] 0000000000000 mycritpts 00000
0ooooooon z:f(x,y)DDDDD%:O,%:ODDDD (z;,59) 0000z 0000
x y

(x4, 95, f(ziyy;)) 000000

(4 0OO0OOO0OOUOO0 ,000000 0000000000000 000 mydiscomfort 1O0O0OOOO
000000000000 40 i=406+0.72(c1+¢c2) 0000000

;<700 000ODO0O

e 70 i< 000000000
e 75 <180 00DO0O0O0ODO0O
e300 00O0ODOOODO
googooo

(5) Maxima O 999 00000000000 COOOO00OOOOU0OOOOUOOOOOOOOOOOOO
00000000000 mybigsmall OOOOOODO

(6) 2000000000000O0O0O0OUOOO0OO myintersection JO0OO0OOO
(7) 2000000000000 0O0O0OUOO0O0OO myuwnionOJOOOOOO

(8) esvUI0OUOUODODODDODUODOUOUODODOUOUODOODODODODODOODDOODOD mycolumn
goooooo

(9) readmatrix0000000000000O00OCOOOO0OOO0OOOOUOOOOODOO read-list
U0000000esvOOOOO0OOODOOODOO0O0DOOO0OOO0D0O0O0DO00O myreadmatrix O0O0O0O
ooo

(10) 400 csv00UOO0O0O0O0OOOOUOOOOOOOOOO 300000000000 OOOOOOO
U0 600 csvIDOOOODOO0OODOODO mysolver DODOO0OO0O0OO0OOODOODOO
booobobooobooboboooooboooooboaa
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(1 O A Mathematica 00 Maxima [

OO0000000O00DOO00DOO00DOO000 Mathematica OO0O0O0O0O0O0D0OO Maxima 000
gobooooooboooboooboobobooooooooooobooobooooooboooobooDboo
O0000000000000 Maxima 5.9.200000000000

Al 0OO0O0OO

‘ Mathematica Maxima
atb atb;
a-b a-b;
a*b a*b;
a/b a/b;
a“b a"b;
Sqrt[a] sqrt(a);
N[a] float(a);
N[a,b] fpprec:n;
bfloat(a);
A2 OO
A.2.1 O0O0OOOO
‘ 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]1);

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);

A22 000000

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 (£ (x));
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A23 0O0O0O0OO

O O0A Mathematica 00 Maxima O

Mathematica Maxima

Simplity[f[x]] ratsimp(f(x));

FullSimplify[f [x]] fullratsimp(f(x));
A24 0O0OO0O

Mathematica Maxima

a+bx*I a+b*%i;

Re[z] realpart(z);

Im(z] imagpart(z) ;

Abs[z] cabs(z);

Arg(z] carg(z);

Conjugate[z] realpart (z)-imagpart (z) *%i;

A3 000000
A3.1 000000000

‘ Mathematica

Maxima

{a,b,c}

[a,b,c];

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

oo0dd:[[a,b]l,[c,d]l];
00 matrix([a,b]l, [c,d]);

Tablelalil,{i,p,q}]

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

Tablelali]l,{i,p,q,r}]

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

A32 0O00O0OO

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[a] 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);

H
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A4 0OO0ODODOOOO

A41 0O0O0OO
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‘ 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 O000OC
Mathematica Maxima
Log [x] log(x);
Log[10,x] log(x)/1og(10);
Exp [x] exp(x) ;
A43 0O0000C
‘ 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 O0O00O0O
A5.1 O000O0O
‘ 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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Ab2 00000

O O0A Mathematica 00 Maxima O

‘ Mathematica

Maxima

DSolve[f [y[x]]1==0,y[x],x]

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

A53 OO

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(£(E) ,t,w);
InverseFourierTransform[g[w],w,t] load(fft);

ift(£(t),t,w);

A6 OOO0ODOOO
A6.1 0000

‘ Mathematica Maxima
Round [x] ?round(x) ;
Mod[n,p] mod (n,p);
GCD[a,b] gcd(a,b);
LCM[a,b] lcm(a,b);
FactorInteger [n] factor(n);
Rationalize [x] ratsimp(x);

A.6.2 0O0O0OO
Mathematica Maxima
n! n!;

BessellI[v,z]

bessel_i(v,z);

BesselJ[v,z]

bessel_j(v,z);

BesselK[v,z]

bessel k(v,z);

BesselY[v,z]

bessel y(v,z);

Erf [x] erf(x);
Gamma [x] gamma (x) ;
Zetalx] zeta(x);




Ar. 0OQOGOGOOd

A7 OOoOoOooO
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Mathematica

Maxima

Plot[y,{x,a,b}]

plot2d(y, [x,a,b]);

Plot[{y1,y2},{x,a,b}]

plot2d(lyl,y2], [x,a,b]);

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

plot2d([parametric,x,y], [t,a,b]);

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

plotgd(z, [X,ayb] > [y’p’q] ) >

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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O UB 0O0000ooood

B.1 Maxima OOOOQOODO

U000 Maxima OO OO0OO0O00OODOO0O00OO0O0OOCODOO0OODOOO20050 10000000000
OO0 Maxima OOODOOO 592000

B.1.1 Linux 00O

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

Urpm O00000O0O0OO0O0DOOOOOCDOOOODOOOOOOOODOOODOOGCL 5.9.20
XMaxima 5.9.2 0000000000000 O0COODOOO0OO0OOOOC0OOO0O0O0OOCOOCOODOOOO
obooooOooooooboon

# 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

000 Maxima 00000000 O0O0O0DOQO/.pashrc 0000000

alias xmaxima="xmaxima > /dev/null"

0ooooooooooooo
000CD-ROM 000 Linux 00 00KNOPPIX 0 00OKNOPPIX/Math 00000000000
000000000000Maxima 5.9.1 0000000gnuplot 0000000000000000O00OO
O0D0OO0O0PC/ATODOO0DDOOOBIOSOO0OOO CD-ROM bootable 010000000000 O0O00
goooooo®Mg

Linux ZAURUS 00O

OO00O00O0O0OOOSHARPOOODODODODODOOO Linux 00O0O0O0O0OOOZAURUSSLOOOOO
U0000000 Maxima 9.000000000000ODOOOOODOOO

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

MpoooDoo0O00000000000000000 KNOPPIX/Math 000000000



90 0odB O0OO0OO0OO0OOOOOOO

good

clisp-maxima-zaurus.tar.bz2

O000ODO000000DODO000 1isp.run0 /usr/local/bin [0 Omaxima-clisp.mem O /home/zaurus
00D000000000®0000 Maxima 00000000000 DOO /home/zaurus/ .bashre 00
ogoooo

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

00000D0000®00000000000000maxina 00000000000 Maxima 000
goooooooDo

O0O0D0OOO000000DOplot2d 0 plot3d0OOOOODOOOOODODOO [plot_format,gnuplot]
OO0O0O00000 gnuplot OOOCOCOO0OO0OO0OO0OOOOOOOOOOO0O0OOO0OOOOOOO

B.1.2 MacOS X O0OO

00 MacOSX OOOOO0ODODODOO0O0O00ODDODOOO0O0O0O0WOOODOO00000000000
O0000D0D00LInux O0 Meaxima OOODOOOO0O0ODOOOOO0OO0O0ODOOOOOOODOOOOO
MacOSX O Maxima 592 000000000000 OC0O00OOOOOOOOOCO0O0OOOOOODOOO
Maxima 5.9.1 000000

ooooooboooo

% which make

gooooocooooooooOoOoOoooooooooOOOOO

/usr/bin/make

O0000ooooDoo0oo0ob00DMaxima OOOO0OODOODO cLIsSPOODOOOOOOOO
000000000000 O1ibsigsegv 2.1, readline 5.0, gettext 0.14.1 00000000 0O0O
oooooDooog

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

(?)poooo0O0000000000 SDOOO0DO0DO00O00ON0O00000N0N0N0N0N0N0N0NNONDONDNONNONNOnoonon
0000000000000000 sSMBOOOOODOODODOOO /home/zaurus 00000000000
()SpDOD0D000000000000000000000O /mnt/card/maxima-clisp.mem 0 /mnt/cf/maxima-clisp.mem O
gooooooooooooboo
4oDoDOo0DO00000000000000000000000000000000000000000000
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U0 1libsigsegv-2.1.tar.gz 00O U0D0OO0O0DO00O0O00O0D0OO0OO0OOOOOOO

% ./configure

% make
% sudo make install
O libsigsegv 2.1 000000000 0OO0OOO

ftp://ftp.gnu.org/pub/gnu/readline/

00 readline-5.0.tar.gz U0 0000000000 O0OO0COOOOOOODOODO

% ./configure

% make
% sudo make install
0 readline 5.0 00000000000 0O00O00OO

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

U0 gettext-0.14.1.tar.gz 000000000 ODOO0DOOOOODOOOOODOO

% ./configure

% make
% sudo make install
O gettext 0.14.1 00000000000

gboodcrispOd0oooooobDood

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

U0 clisp-2.33.2.tar.gz U 00O0O0O0OOOOODOO0O

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

OO patch-src-stream.d DO UO0OD0O00OOOOOCclisp-2.33.2.tar.gz U OO O0OOO0OOOOO
ooo
% cd clisp-2.33.2

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

% ./configure

% cd src

% ./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

O clisp 2.33.200000000000

000 Maxima OO0 00000000 0O0O0CO0O0OTe1/Tk 8.4.90000000000ZXMaxima O
ubooobooooboon

http://tcltkaqua.sourceforge.net/

00 TclTkAqua-8.4.9.dmg UDOODOODOOOODOODOOO0OOO0OO0DOODOOOOOOO0OO0OO0O0C0OO0OO
obooooOobooooobooooog

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

OO0 Maxima OO0OO0OO0OOO0O0O0O0O0O0O0OOOOOOCOOO

% ./configure

% make
% sudo make install
gooOo00o0oO0o0ooooOo0o0o0o0o0oobooooboobo0o0on XMaxima ODOOO0OO0O0OO0OO0OOOOOOO

“/.bashrc O O0O0O0ODO0O

‘alias xmaxima="xmaxima > /dev/null"

uboooboooooooboon

B.1.3 Microsoft Windows O O O

Microsoft Windows 0 0 Maxima DO 000 gnuplot 00000000000 OCOOOOODOODOOO
ooooooooDoOoOD0o

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

OO0 Windows 00 000OD0OO0OOOOOOOOOOO

00000000DO0DO0O00000000O0DO0ODOODbOOOOOn0OOd I accept the agreement O 0O O
000000000000 Next ODOOOODOODOODOODOODOOODOODUSBOODOOODOOO
O 7MBOO0ODOOODOO0ODOOOOOOOOOOODODOOOOOODOOOOOOOOUODODOOOO
O000000Maxima O gnuplot 00000000 DODOO0O

B.2 gnuplot 0000000

000020050 1000000000000 gnuplot OOOOODOO 400000
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B.2.1 Linux O00O0O

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

OO0 DOgnuplot-4.0.0-1ark.i686.rpm OO OO DODODODOO0O0O0O0OO00ODODOOOOOOOOODODOO
OO000O00D00O0O# rpm -ivh gnuplot-4.0.0-lark.i586.rpm

oooooobooooooon

Linux ZAURUS 0 OO

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

O00qtplot0.2.arm.ipk OO0 000000 OOZAURUSOOOOOOOOOOODOOOOOOOO
goooo

B.2.2 MacOS X O0OO

http://sourceforge.net/project/showfiles.php?group_-id=2055&package_id=1996

U00Gnuplot-4.0.0.dag U0 O ODOODOOODOODOOOOOOODOOODODOODOOODOODOD
uboooooboooooon
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0 O0C OUuoooooooodd

C.l O00O0O0Oooooooono

Q.1. Maxima OO0 O0OO0O0O

Maxima OO0 0000000000000 OO0DOODOOOO0ODOOOOOOOOOOOOOOCOOOOO0
gooooboobooooboboooooboooooboooooboboooogooboo

Q.2. Maxima 000000000

gboooboooobooboooooboooooboooo

Linux 0 MacOSX 0000

goooo

which xmaxima

OO00000D0O0OO0000 /usr/local/bin/xmaxima 00000000000 OCOO0ODOOCOOODOO
uboboobobooooboobooood

xmaxima &

obooooOobooooobooboon

O0000O0000b00b00b000Dwhich xmaxima 0 0000000000000 OCODOOODOO
D000 Maxima D0O00DO00MOO00000000000000O0O0OO0O00OOO0OOO0OOO0OO
gbooobobooooobooooboboooooboooon

find / -name xmaxima

O00000000000000 /usr/math/bin/xmaxima 0000000000000 DOO0ODODOOO
00000000000 000D00.bashrc OOOO0ODODO

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

gooooooooobbooooon

O00MacOSX 0O OO0

Lnx 0000000000000 000000000000000000000000000O0000
goooooO0oOoO0oO0oO00OO0OO0OOOOOOOOOOO00

Moo (pathyDoooo0O




96 OO0OC O0OOoOopDoooooo

Microsoft Windows OO0 00O

000000000 00000 - Maxima-(OOOODOO) - XMaxima-(OOOOOO)O0O0O0O0OOO

obobooobooboobooboooocoooobooooooooooooooooooobooooobOoobOona
goboooooooooobooboobooobooboooooboooooooooboooboooboooo
gbboob0Oobo0bo0o000OD0xmaximaexe 100000000000 OO0O0OO0OO0OCOOOOOOO
gobooboboobooooboooboooobooobooooboooooboooboooooooooooooaon
obooooOobooooboooog

Q3. Maxima D 000000 DOODOOO0OOOOODOODODOOO

Maxima 5,92 00000000000000000O0CO0 eoMBOOODOOOOOOOOOOOOO
00000000000000000000000000D000000®oo000000

Q4. Maxima D 000000000 0OO0OOOOOOODOO

Maxima 5.9.2 00000000000 mexima 00 0000000000000 000OO0OOOO0
0000 15MBO0D0DOOD0ODDD0O0ODDOODODODODODODODODODONOOOO0oOOoOooon
000000000000 0000D0O0®ooooooo

Q.5. Maxima 0000000 Out of environment space O O00OOOOOOO0O

Microsoft Windows 95/98/98SE 0 0 000000000 OMS-DOSO00OOOOOOOOOOOO
OO000000D0000D0000D00Maxima-5.9.1 000000 readme.txt 0000000 O0O00OO
goooboooboo

() 0000000000[0000]— (000000000000 (R)]000000

(2) 00000000 sysedit 000000[0K] 000000000

(3) 0000D0DD00000000D00000000D00000000000 CONFIG.SYSOODODOOOO
00000000000000000

(4 OOOOOSHELL-00000000O000000 REMOOOOODODDO000000000000
OOREMOOOOO0DO0000D0DOO000O0O0O00000

(5) CONFIG.SYS 0OOOOOOD0D

| SHELL=C:¥COMMAND.COM /E:4096 /P

0000D0000000000
(6) 0O0D0DD0O [000O0 (F)]— (00000 (8)]00000o0

(77 0000000000 (0000 (F)]—[00000000000(X)]000000
(8) 000000000 O0DO00O000

pUoDOo0DO000000000000000000000000000000000000000000000000000
ooo0oO0oO0ooOoooobooooo

(3)Microsoft Windows 0 0 0 0000000000000 00000000000000000OOOOOOOOONO0O000On
g0o0o0oo0oooooboo0o0ooooooooboo0ooooooooOooOOobOb000oooonoo
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Q.6. Maxima U 000000000000 OOODOODODOO

obobobOoboboboboboboboooobooboOMaxima OO0 000O0O0O0O0O0O0OO0OO
0000000000000 00000000000Maxima 000000 CLISPOOOOOOOOOO
000000000000 0000000D00D0O0 MaximaOOOODODOOOODDOOOODOOOO
obooooOobooooobobooobooboooobooooobooboooonog

C.2 ODOOOOobOoOOoOooboobO
Ql. 0000000000 0OOO0bO0bOUObOOoUobOOobOOobDOoDO

0000 MaximaDDDDDDDDDDDD+DDDDDDDDDDDDDDDDDDD
0000000000000 0000000000000001.1Maxima0O0O0D0O0000000000
000000000000000maxima 00000 0xmaxima 0000000000000000000

Q.2. Maxima J 0000000000 OOODOODOOODOOOO

O00000000D0 xmaxima 000000000000 O0D0DO0DMaxima OOOO00OOO0O0OO
000000000000 0xmaxima 0000000000000 0O00O0O00O0OOOMaxima O OSSO
oood

quitQ;

OO000000DO00O0D00O00D00D000O0OMaxima O0ODODO0ODODODOOOCOOO
xmaxima OO0 000000000000 O0O0O0O0O0O0DOO0OOCOOO0O0OOCOO0COOO0O0OO0OO0O0O0O0O0
O00OMexima DO O0O00OO0ODOOOO0ODOOODOOODODOOOODOOOOODOOODOOOOOODO
Uobobo0oobooooboobibobO xmaximaOO0O0000000O0C0O0O0O0OO0O0O0OOO0O0ODOO

Q3. 0b0oboboooooobobobn

000 XMaxima 000000000 [Option] — [Preferences) 0000000000

00000000000000000000O00The proportional font is 000 [Ariall 0000000
000000000000000000000000000000 [Times New Roman] 00000000
000000000 with a size adjustment of 000 [0 0 0000000000000 0OOOOOOO
obooooOobooooobooboon

0000000000000 D00000000000000The fixed font is 000 [Courier NEW] O
00000000000000000000000000000000000000000 [Terminal] O
O000000000000000 with asize adjustment of 000 [0)D0000000O00O0O0O0OOOO
0000000000000 0000000000000000O00UO0O0U0oOoOUOOpBlooooooo

O000[Apply and Quit) DOOO00O00OO0OOO
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Q4. XMaxima OO 000000 0OOOOOOO

XMaxima 0 Maxima 0 Tcl/Tk®0000000000000000000D0O00O0DOOOOOOO
obobooboooboooboooooooboooobooooooobooooboooooboooobooobooaon
gbooobOobooooboobooooooo

obooobooooboooboooooooooboboooboboooboOooboooooboooonoo
ooooooboo

linel:0 0O O ;

gboooooboooooon

C3 0Ooooboogoon
Q.1. 00000000000

00000000000 M000000000000Doo®o000000000 function 0000
0000000000000 function 0000000 function 0000000000000 ®OOO0ODO
oooooooooMoooo0o0o00oooooon

Q2. 0000b0O0O0OOO0OOoDOobDOobDO

Maxima 001000 D0OO0O0O00DOOOO0DOOOOO0OOOODOOOOOODOOOOOODOOOOO
OO000D0D0000XMaxima OOOOO00D0O0OO0O00O0ODOOO0O0ODOO0O0O0DOOOOODDOODMaxima
Primer 0 200000 “documentation” OO0O0O00O0D00OODOOOOOOO0OOOOODOCOOO OO
goooooooooboooooooobooooobobo0oooooooooboobboobbooobooo
obooobooooobooboobooobooooooooooboooboooobooobooooaon
gooooooo

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

Opdf 000DOOO0OODOOOODOOOOO0A4AD 4600000000000 DDOOODODODOOODO
O00000000000000Maxima OO0DO0O0OO0054000000000000

http://www.bekkoame.ne. jp/“ponpoko/Math/maxima/maxima toc.html

gboooboooboobooboobooboobb

Hppooooo0o0ooooooon

() DpoDO0ODO000000000000000D00000000000000000000000000000000000
000000000000 000000000000000000000

®ppoooOoo0D0oOO0DO0ODDoOoooooo
(MoDoDO00O0000000000000000000000000000000000000
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Q3. 0bbbobooooooooboboon

gobooboobboobooboboob»bO0O0DbO0bObOO0OODO0ObOo0ObLbOOobObOoOn
utoobooboooobooboooobobooooboboooboooon

Q4. Maxima 0000000000000

Maxima 00 0000000000D0O0OCOCOO000O0O0O0O0OODODOOOO00OO0O0O0OOO0OO0O0O0O0OO
0000000000 (0000000000 o0L) 000000000000 0oUoooooUooon
oooooboooobobboooobobooD ki1l g00ogoooboooooooooboboog

gbooobOoboooooboooobobooonoooooo

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

00000000®0000000000DDo0o0ooooo

bug_report () ;

OO000D000 Maxima OOOODOOOOOD

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

obooobOobooooboboooog

Q4. 0000DODOOOOOOODODODOOO

Maxima 00O 1000 000000000000 DOOO0ODOOOOOO0OODOOOODOOOODOOOOOOOD
booboooobooboooooboobooooooooboooooboooobooboobOooooono

C4 0O0O0O0OODOO

Q1. 0000 Maxima U0 O0OOOODOOOOO

Microsoft Windows 000000000000 00000000000®000Maxima 000000
gbooobooooboooon

e CPULOOOO : 266 MHz

e OO : 64MB

(®Maxima 000000000000 D0OODOOOOOO
Mgoooo0000O0000000000000000000000000000000000000000000000000
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e 0D0DODDODDO : 2GB
e 000DDODODDOODO : Vine Linux 2.619

00 Tecl/Tk O CLISPOO0DODO00DO0O0DDOOODOOOODOOODOOM)pDOoODDOoOoooo
O0000000O0000O0000O00b00O00b0b000DMaxima OO O0OO0D0OOOO0ODOOODDOO
goooooo

Q.2. Maxima U 0000000000 OOOO0ODOODOO

goboooooooooboboobobo0oobobooboooobo0oMaxima OO OO0OoDOOoOoOoOO
oboooboobobooooboobooobooboooooobooboobooooboooobooooaon
gooboooboooobooboooooooooboooboooboobooobboobooOooobooobooaon
00000000 Dooo®™oo000o0ooOooooooog

gobooooooooooobboooooboboobooooooboooobboooboooooooobooboo
oooobooooboobooooboboooobooboo

Q3. 00000b0bL0b000D TgXOOOOooooboo

obooobOooooooboobooobobooooobooooon

‘tex(DDD); ‘

O000000Oplain TRX OOOOODO OOOOOOOOOOOCOOO0O0O000OO0OO0ORIEXOOO
Oo0o0o0oo0oooOo0o0 TgXxooboooooooooooooooooooooooooooooo

1
/—x4+1dxDDDDDDDT@(DDDDDDDDDDDDDDDDDDD

(%1223) tex(integrate(1/(x"4+1),x));

$${{\1log \left (x"2+\sqrt{2}\,x+1\right) F\over{4\,\sqrt{2}}}-{{\1log
\left (x"2-\sqrt{2}\,x+1\right)}\over{4\,\sqrt{2}}}+{{\arctan \left(
{{2\,x+\sqrt{2}H\over{\sqrt{2}}F\right) F\over{2\,\sqrt{2}}}+{{
\arctan \left({{2\,x-\sqrt{2}}\over{\sqrt{2}}F\right) F\over{2\,
\sqrt{2}}1}$$

(%0223) FALSE

ubooboboooboobooooboboooobd2sgnuplot UOODOO0OOOOOOOOOO

(10)0 g UNIX Magazine 1000000 CD-ROM 00000000

()OO O000000 Windows 98SE 00000000 NOO0O0O0OD00O00ON0000DN0000N0000000000000
Microsoft Office 2000 0 0000000000000

(12)pppo0000000000000000000000000000
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O OD 0Ooooodod

D.1 Maxima O00O0O

1. 00ugaooo

00 solve DO OOOOOOOOOODOOOOOOODO

(%i1) 7 solve

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

funcsolve :Definitions for Equations.

globalsolve :Definitions for Equations.

linsolve :Definitions for Equations.

linsolve_params :Definitions for Equatioms.

linsolvewarn :Definitions for Equations.

solve :Definitions for Equationms.

solve_inconsistent_error :Definitions for Equations.

© 00 N O O+ W N = O

solvedecomposes :Definitions for Equatiomns.

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>, ..., <equn_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.

@oood

(%i8) ev (x°6 - 1, %[11);

(sqrt(3) %i + 1)
(ho8)  mmmmmmmm——o—o -1

(%19) expand (%);
(%09) 0
(%i10) x°2 - 1;

(%010) x -1
(%i11) solve (%, x);

(%o11) [x=-1, x = 1]
(%i12) ev (hth(2), %[11);

(%012) 0

(%o1) false

2. 00000000

(1) 2735+ 1846 — 3099

(%i2) 2735+1846-3099;

(%ho2) 1482
(2) 2.35x3.91—1.83x7.01

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



D.1.

(2)

Maxima 0O O 0O

(%03) - 3.639799999999999

6174
58 + 89

(%i4) 6174/(58+59);

686
(%ho4) —
13
2.213 x 3.441-25
(%i5) 2.21°(1/3)*3.44"1.25;
(%05) 6.102327023772617
()
32 +1
(hi6) (1/(3°(1/2)+1))"(1/3);
1 1/3
(o)  mmmmmmm— e
(sqrt(3) + 1)
oood

(%17) fpprec:30;

(%oT) 30

(%i8) Dbfloat(sqrt(%pi/2));

(%08) 1.25331413731550025120788264241B0

cos(sin(2.63%))
(%19) fpprec:30;

(%09) 30

(%i10) bfloat(cos(sin(2.63°3)));

Warning: Float to bigfloat conversion of 0.81871785281177967

103
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(%o10)
(3)  logyy(42)
(%hi11)

(%o11)

(hi12)

(%o012)

1 1
(4) 16arctan (5) — 4 arctan <@>

(%i13)

(%013)

(hi1d)

(%o14)
() e/

(%i15)

(%015)

(hi1e)

(%o16)

4. 0000

fpprec:30;

oodob 0OO0O0o0goooo

8.1871785281177962684655952106B-1

30

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

fpprec:30;

1.62324929039790046322098305657B0

30

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

fpprec:30;

3.14159265358979323846264338328B0

30

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

2.62537412640768743999999999999B17

(1) 0000 t0 cos(30°) 0000000000

Chil?)

(%o17)

t:cos(30%%pi/180);
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1+1¢
2 googd cO iDDDDDI:II:II:II:ID
2

(%i18) c:ratsimp(sqrt((1+t)/2));

sqrt(sqrt(3) + 2)
(%o18)

/1 —1
(3 OOOO sO TDDDDDDDDDD

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

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

(4) 2000000000

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

sqrt (2 - sqrt(3)) sqrt(sqrt(3) + 2)

(%020)
2
(5) 0O0OO0O ¢t e, sO00000DODOOODOOOO
(%i21) kill(t,c,s);
(%ho21) DONE

5. ood

(1) OO0 .0000000000000000C0CO0O0OODOO0UODOOOO %DDDDD p(z) OO
oooooo

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

(%022) p(x) [ S

(2 OO0 00000C00O0O00OCODOO0OOOOOUODOOOOOOOO g(x—SZ)DDDDD q(z) O
ooooooo

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

5
(%023) q(x) := float(--(x - 32))
9
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(3) 000 2,y -000000000000000 3000000 (z,y,2) 0000 22 +y2+220
0000 r(z,y,2) 00000000

(%i24) r(x,y,z):=sqrt(x"2+y~2+z"2);
2 2 2

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

(4) 000 a b c 2y >000000000000000000 3000000 (a,b,¢), (z,y,2) 00

b
000 cos™! (22X Y T )\ 50000 s(a,b,e,0,9,2) 00000000
r(a,b,c)r(x,y, 2)

(%i25) s(a,b,c,d,e,f):=float(acos((a*x+bxy+c*z)/(r(a,b,c)*r(x,y,2z))));

ax+by+cz
(%025) s(a, b, ¢, d, e, f) := float(acos(———————————————--————— ))
r(a, b, c) r(x, y, z)

(5) 00 p(z), q(x), r(z,y, 2), s(a,b,c,z,y,2) OO0 O0O0DOO00O00O00OO0OOOO
(%i26) kill(p,q,r,s);

(%026) DONE

D.2 O0O0OO0OOO
l.y=f(x) DOOO

(1) 00y=x(zx—1)200000 -2<z<200000000000

(%i27) plot2d(x*(x-1)"2,[x,-2,21);

(x—l)“é*x ————————

10 4

BLY s ]

-20

(%o27)
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(2) 0000 y=10-082400000 0<2<10000000000000

(%i28) plot2d(10-0.8%x70.4, [x,0,100]1);

10 '
10-0.8*x"0.4 --------

(%028)

34222 —dx -3
(3) DDDDy:x+$+1$ 00000 -3<2<300000000000
X

(%129) plot2d((x"3+2*x"2-4*x-3)/(x+1),[x,-3,3], [y,-10,10]);

10

-10

(%029)

(4) 005000000 y=¢€,(k=-2,-1,0,1,2)00000 -2<2<200000000000
oono
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oodob 0OO0O0o0goooo

(%130) plot2d([exp(-2*x),exp(-x),1,exp(x),exp(2*x)], [x,-2,2],[y,0,10]);

10

GEN-(2M)
%ERx

1 -en ]
WEAX — =
YEN(2*X)

-é -15 -‘1 -0‘.5 :) 0‘.5 1 1‘.5 2
(%030)
(5) DDDg:cos(x)DDDDDDDDDDDDDDDDD

(%131) plot2d([x/8,cos(x)], [x,-15,15]);

T B
COS(x)

15 20 s o 5 0 15
(%031)

oooooooos00b0000000b0oooobon

2. z=f(t),y=9(t) 0OOOO

(1) 00 z=3cos(t)+cos(13t), y =3sin(t) +sin(13¢) 00000 0<¢t<2r 00000000000
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obooooog

(%i32)
, [nticks,300]);

(2)

3)

! !
-3 -2 -1 0 1

(%032)

109

plot2d([parametric,3*cos(t)+cos(13*t),3*sin(t)+sin(13*t)], [t,0,2%%pil]

0000000 z=-cos(Tt),y=sin(4) 0000 0<t<2r 00000000000

(%133)

(%033)

gbooooooboobod «

goooo

cos(t)

1+ sin?(t)’

__sin(t) cos(t)

1+ sin?(t)

plot2d([parametric,cos(7*t),sin(4*t)], [t,0,2*%pil, [nticks,300]);

gbooob ogtkL2e 000000
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(%134) plot2d([parametric,cos(t)/(1+sin(t)"2), (sin(t)*cos(t))/(1+sin(t)"2)]
, [t,0,2%%pi], [nticks,1000]) ;

0.4 T T T T T T T

03
02+

01f

01 f
0.2

-03

-0.4

! ! ! ! ! ! ! !
-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

(%034)

3. z2=f(z,y) OOODO

2 2
-Qiil>am@wﬂ+yﬂDDDDDD—4<%y<4DDDDDDDDDDD

(1) OO z=exp<— 5

(%135) plot3d(exp(-sqrt(x~2+y~2)/2)*cos(fpi*sqrt(x~2+y~2)),[x,-4,4], [y,-4,4]1);

Function --------

(%035)

cos(x)
cos(y)

9) 000000000 z=1lo 00000 -Z<zy<looooooooooo
& 2 ¥=3
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(%136) plot3d(log(cos(x)/cos(y)),[x,-1.57,1.57],[y,-1.57,1.57]1);

LOG(COS(X)/COS(y)) -~

bdANvonsoow
&b hADoN s o ®

(%036)

200000 cEsOOooOoQg ([II:II:II:I)u(a,w,y,p,q,r):a(px_r—qu_r)_%DEII:II:II:IDDD[I
o0 ae=2,p=2,¢q=3,r=20000000<z,y<20000000000O0O

(%137) u(a,x,y,p,q,r) :=a*x(p*x~ (-r)+q*y~(-r)) " (-1/r);

(%037) u(a, x, y, p, 94, r) :=a (p x +qy )

(%i38) plot3d(u(2,x,y,2,3,2),[x,0.01,2],[y,0.01,2]);

2ISQRT(3Iyr2+2/x12) -

(%038)
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(%i39) kill(w);

(%039) DONE

4. v = f(s,t), y=g(s,t), z=h(s,t) 00O O

(1) 0000 x=cos(s) (34 cos(t)), y=-sin(s) (3+cos(t)), z=sin(s) OO0DOO00 0< s, t <20 000
oooooooo

(%140) plot3d([cos(s)*(3+cos(t)),sin(s)*(3+cos(t)),sin(t)], [s,0,2+%pi]l, [t,0,2*%pil);

Function -------

, 0666 oooo
RPOORNONRO®E

(%040)

(2) DOD0DOO0D0O000 2= cos’(s)cos®(t), y =sin®(s)cos?(t), z =sin®*(t) 00000 0< s,t <21 O
DO0DOo0oOooo

(%141) plot3d([cos(s) "3*cos(t)"3,sin(s) "3*cos(t)"3,sin(t) 3], [s,0,2*%pil, [t,0,2x%pil);

Function --------

038

06

oé- 0.4

0.6 0.2

04 F 0

0.2 F 0.2

o 0.4

2t

06 ﬁﬁ
08
aF

(%o41)
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2 2
(3) OUOD0OUOOO0O0O z=2sinh(s) cos(t)—g sinh(3s) cos(3t), y = 2sinh(s) sin(t)—g sinh(3s) sin(3t),
z=2cosh(2s)cos(2t) DOODODO 03<s<09,0<t<2r 00000000000

(%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*xcosh(2*s) *cos (2*t)]
,[s,0.3,0.9], [t,0,2%%pil, [grid,4,72]);

Function -------

o©SdANONDO®
o bbonsow

(%o42)

5. gnuplot O OO

(1) Maxima O y =
good

mDDDDDD—2<x<2DDDDDDDDDDD gnuplot O OOOO
e

(%143) plot2d(1/(1+exp(-2*x+1)), [x,-2,2], [plot_format,gnuplot]);

(%043)

gnuplot> load ’maxout.gnuplot’ with lines

09 [

0.8 [

0.7 |

0.6 [

05 |

0.4

03 |

0.2 |

01
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(2) gouplot U0000z=+/22+4+9?0 z=2x+100000 -1<2,y<1 000000000000
obooooOooooboobobooobooooooobooooobooon

(%144) plot3d(sqrt(x~2+y~2),[x,-1,1]1,[y,-1,1], [plot_format,gnuplot]);

(%o44)

% tail +4 maxout.gnuplot > maxoutl M
(%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

it
L or2i i
o
e L
Y =
’

Z"ﬁ'ﬂfﬁﬁ@g&i{{f{

o
;!}.’r??géf;’!;.rxifm
25 53

0000 RRERE
oRNRODRNRDON

oa
08
0.6
0.4
0.2
0
-0.2
0.4
-0.6
0.8
-1

-1 -08 -06 04 02 0 02 04 06 08 1

MOO00 Linux 0O MacOSX 00000000 Microsoft Windows 000000000 400000000000000000
ooo
OO0 Linux O MacOSX 000000 0OMicrosoft Windows 000000000 400000000000000000
[ERERE]
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(3) gnuplot 000D z=sin(zy) 000000000 0<2,y<70000000000000000
000000 9000000000

(%146) plot3d(sin(x*y), [x,0,%pil, [y,0,%pil, [plot_format,gnuplot]);

% tail +4 maxout.gnuplot > contour.gnuplot
gnuplot> set contour

gnuplot> set cntrparam levels auto 9
gnuplot> unset surface

gnuplot> set view 0,0,1

gnuplot> splot ’contour.gnuplot’ with lines

N

w

1 1 1
N N w
(4]
{9
[
?
So66R0000
OOBRNNNPAOOO

1
B
13

(4 OOUCOUOOUOOTEXOOUOOO eps00000O0U0OOUOOODOgif000000OO0OODO
gnuplot> set output ’foo.eps’
gnuplot> set terminal postscript
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
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D.3 O0O00O0
1. 00oood
(1) 000 (—a+b+c)Pla—b+ec)Pla+b—c)P 00000000

(%i47) expand((-a+b+c) “3*(a-b+c)3*(a+b-c) "3);

9 8 8 7 3 6 2 6
(%047) - ¢ +3bc +3ac -12abc -8b ¢ +12ab c
2 6 3 6 4 5 3 5 2 2 5
+12a bc -8a ¢ +6b ¢ +12ab ¢ -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 +12ab c
2 4 3 3 3 3 4 2 3 5 3 6 3
+24a b ¢ -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 ¢ -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) 000 (z+1)*@-2%0°0000000000
(%148) ratcoef ((x+1)~36%(x-2)"64,x"50);
(%o48) - 56567652670376600977539072

(3) OO0 —bct —act+b%c® +abc® 4 a?c 4+ b3c? 4 a3c? — bic+ abdc+ adbe — atc — ab? + a0 + a®b? — a'b
goooboooogoo
(%149) factor(-bkc"4-a*xc 4+b”~2%c"3+a*bxc™3+a"2%c"3+b"3%c"2+a"3*c"2-b"4*c+a*xb~3*c
+a”3xb*c-a”4*c-a*xb"4+a”2xb"3+a~3*%b"2-a"4x*b) ;

(%049) - (c-b-a)(c-b+a)(c+b-2a) (bc+ac+ab)
(4) 19348061080666364197661270034638081 DO O OO OOOODOO

(%150) factor(19348061080666364197661270034638081) ;

2 3
7199911 7199921

(%050)
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2. 000000

(1) 000 z—1+ 00000000

x—2
3(%—&-1)—73@2_%_’_1)

(%151) ratsimp(x-1+1/(3*(x+1)-(x-2)/(3*(x"2-x+1))));

4 3 2
9x -9x +2x +9x-28
(hob1)  mmmmmmmmmmm—mm o
3
9x -x+ 11
1
1
1+
1
2+
1
3+ —
(2) 000D ——— 000 00000000000000
1
i
3+
7
2+
7
1+ —
x

(hi62) q:ratsimp((1/(1+%i/ (2+%i/ (3+%i/x))))/(1/(3+%i/ (2+}i/ (1+%i/x)))));

2
(30 %i + 32) x + (47 %i - 20) x - 2 %i - 12
(%052) = 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);

2
(%054) (14 %1 +8) x + (16 %1 - 12) x - 2 %1 - 4
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(3 OO0 5 oooOoooooooog
r” +
(%155) partfrac(1/(x"9+1),x);
3
x -2 x - 2 1
(%055) - e +
6 3 2 9 (x + 1)
3 x -x +1) 9 (x -x+1)
332243
(4) oog %|:||:|DDDDDDDDDDDDDDDDDDDDDDD
T —
(%156) partfrac((x"3-3%x"2+3)/(x-1),x);
2 1
(%056) X - 2 X+ —————- -2
x -1
(%157) plot2d([(x"3-3*xx"2+3)/(x-1),x"2-2*x-2], [x,-5,5], [y,-10,10]);

-10

("33XN243)(x1)
X222

(%057)

3. ugnonooog

(1) D00 234pr+¢=00 ¢ 0000000000

(%158)

solve(x~3+p*x+q=0,x) ;
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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(27 q +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——mmmmmmmmmm - - =)
6 sqrt(3) 2
2 3
sqrt(27 q +4p) q 1/3 p
x = (mmmmmmmmmmm e - =) I ]
6 sqrt(3) 2 2 3
sqrt(27 q +4p) q 1/3
3 (- - -)
6 sqrt(3) 2

(29 00000

2y =8
224?422 =27
z+y+z=1

02y 0000000000

(%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],
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[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 DOoOoOoO

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

0z y 0000000000
000 300000000 200000000000000000000000000000

(%160) solve([x*y+y*z+zxx=1,x+y+z=1], [x,y,2]);

Maxima encountered a Lisp error:
Error in MACSYMA-TOP-LEVEL [or a callee]l: O is not of type LIST.

Automatically continuing.
To reenable the Lisp debugger set *debugger-hook* to nil.
ooooboooboooobo0oooooooooooooooooooooooooooooobooboooOoobooon
(%161)  solve([x*y+y*z+z*x=1,x+y+z=1], [x,y]1);
2

sqrt(- 3z +2z-3) +z -1
(%061) [[x = = —==——————————————————————————- ,

2 2
sqrt(- 3z +2z-3) -z + 1 sqrt(- 3z +2z-3) -z + 1
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2
sqrt(- 3z +2z-3) +z -1
Y = - mmmm e 1]
2

Ubobdbez,y0 2000000000000 O00O0O00OO

(4 0DOOOOD
24+ y* =3
r+y=1

Oz y 20000000000
(%162) solve([x"3+y~3=5,x"2+y~2=3,x+y=1], [x,y,2]);
(%062) [1

gboooooboobooboboooooboooo

4. J00ooooogo

(1) 000 z=cos(zx) 0000000000000

(%i63) plot2d([x,cos(x)]1, [x,-3,31);

3 T
X
COS(x)

(%063)

obooooboobooboooobooboobOoboobon 2=0.73482000000000
gbooobOoooobooboooobooooooobooooonon

(%i64) load(newton);
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(%064) C:/PROGRA~1/MAXIMA~1.2/share/maxima/5.9.2/share/numeric/newton.mac

(%165) newton(x-cos(x),0.734820);

Warning: Float to bigfloat conversion of 0.73482000000000003

(%065) 7.390851332187552B-1
;1
(2) OOO x35+x3‘3+E:0DDDDDDDDDDDDDD

(%i66) plot2d([0,x"35+x~33+1/10], [x,-1,11);

25

05 —

-05 —

-1.5 —

(%066)

obooobOoooobOobooooobobobooboooonoboonD z2=-0915347 0000000
gooobooooboboooooboooooboboobooDboon

(%167) newton(x~35+x"33+1/10,-0.915347);

Warning: Float to bigfloat conversion of -0.91534700000000002

(%067) - 9.155556890178944B-1



DJ3. 00000 123

(3) 000 25—62*+1322—-2=000000000000000

(%168) plot2d([0,x"6-6*x"4+13*x"2-2], [x,-2,2]);

(%068)

0000000000000000000000000000000 « = 0.407034 0 2 = —0.409536
0000000000 0®0D00000000D000N00N00noonooonooog®WQ

(%169) newton(x"6-6%x"4+13%x"2-2,0.394857);

Warning: Float to bigfloat conversion of 0.39485700000000001

(%069) 4.077364863224771B-1

(%1i70) newton(x"6-6*x"4+13%x"2-2,-0.394857);

Warning: Float to bigfloat conversion of -0.39485700000000001

(%070) - 4.077364863224771B-1

GO0 fa)=a®—62¢+13:2-2000000000000 f(z)=f(-2) 00000000000000000000000
000000000000000000000000000000
Wt=2200000f(z)=t3—62+13t—20000000030000000000000000000000000000
00 solve 000 float 00000000000z = —0.4077364863225, = = 0.4077364863225 00 000000000000
000000000000000000000



000 lim

cos(2z) — 1
z—0 COSh(?)(E) -1

gboooobgn

oodob 0OO0O0o0goooo

(%i71) 1imit((cos(2*x)-1)/(cosh(3*x)-1),x,0);
4
(%o71) - __
9
@ 000 im @ =loppgooo
z—0+0 x|z
(%i72) limit((cos(x)-1)/(x*abs(x)),x,0,plus);
1
(%o72) - __
2
2 4n
(3 OO0 lim <1—3—> goooooa
n—oo n
(%1i73) 1imit((1-2/(3*n)) "~ (4*n),n,inf);
- 8/3
(%073) %E
2t —22+ 245
(4) OO y:2—1DDxDDDDDDDDDDDDDD y=2’—2+1000000000
72 —
oooad
(5i74) 1imit((x"4-x"3+x+5)/(x"2-1)-(x"2-x+1) ,x,inf);
(%o74) 0
(%i75) 1imit((x"4-x"3+x+5)/(x"2-1)-(x"2-x+1) ,x,minf) ;
(%075) 0
2. 00000
(1) OO f(z):cos(cos(cos(x3))) o0d0ooOO0ODbOoO00o0o0oo30000o0o0o0o0o0oa

(hi76)

(%076)

ChiTT)

diff (cos(cos(cos(x"3))),x);

2 3 3

3

- 3 x sin(x ) sin(cos(x )) sin(cos(cos(x )))

diff (cos(cos(cos(x~3))),x,3);
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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) 00 f(x) 00000000000000000000000000000 20000/ (z)=000
00000000000 2000 f(x)00000000000000 (0000)00000000
0(000)0000000000000000000f(z)=2% (z>0)00000000000

(%i78) solve(diff(x"x,x)=0,x);

-1 X
(%078) [x =% , x = 0]
(%i79) at(diff(x"x,x,2),x=float(1/%e));
(%o79) 1.881596387531646

2
(3) Dmfwwyzj%%gmxmmmmmmmjM%mDDDDyDDDDDDDju%wDDDDD
ity

00000 f(z,y) DOODOOOODOOOO

(%180) diff((x~2*y)/(x"4+y~2),x);

L i
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(%i81) diff ((x~2%y)/(x"4+y~2),y);

%o81) el o e

(%i82) diff ((x"2xy)/(x~4+y~2));

(ho82) (-=----= - ————————- ) del(y) + (-———=== - ———==-———- ) del(x)

(4) OO log(cos(nz)) D02z =10000000000000000 60000000000
(%i83) taylor(log(cos(¥pi*x)),x,1,6);
2 2 4 4 6 6
wpi (x - 1) wpi (x - 1) %pi (x - 1)

(%083)/T/ log(- 1) - —=—==—=—=—=== = ———m————————m o oo
2 12 45

3. 00oooogno

1000
(1) OO0 log(10000) — Z 0000000000

?vl»—‘

(%i84) float(log(10000)-sum(1/k,k,1,10000));

(%084) - 0.5772656640682

(2) 00 arctan(z) 002=1000000000 10000000000000000CO

(%185) sum(at(diff(atan(x),x,k),x=1)/k!*(x-1)"k,k,0,10);
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(%085) = ————---—- e e ¥ ommmmmmmm o e

(3) 000 ) k0000000
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);

2 2 2 2 n+1
(e n - 2% n +n -2%en+2n+%e +1) %e
(ho8T7) m==—m e

100 sin2(k)
(4) goo H(l—T)DDDDDDDDDD
k=1

(%188) float(product(l-sin(k)~2/k,k,1,100));

(%088) 0.0285262359834

10000 . 92
Sin

_ sin“(k)
(5) OOO kl:[l<1 A )DDDDDDDDDD

(%189) float(product(1l-sin(k)~2/k,k,1,10000));

gbooboobobooboobobboobooboobooboobooo
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Maxima encountered a Lisp error:

Console interrupt.

Automatically continuing.

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

gbooboobooboobobobobbobooblocobooboobooboobonbboo

(%190) 1lst:makelist(float(product(1-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,

@oood

0.99489816322068, 0.99496707323302, 0.99500380663043]

(%i91) product(lst[k],k,1,100);

(%091) 0.00285502480784
4. 0JO0OoOnd
(1) DDDD/ 5 de 0000000
x>+ 1

(%192) integrate(1/(x"5+1),x);

2
(sqrt(8) - 3) log(2 x + (sqrt(5) - 1) x + 2)
(h092) —————————
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
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(sqrt(5) + 1) atan(--------——=—————-——- )

sqrt(5) sqrt(2 sqrt(5) + 10)

4 x - sqrt(s) - 1

sqrt(5) sqrt(10 - 2 sqrt(5)) 5

(o) 22
(2) DDDDD/ Ce~zdx=10000 COO0ODOODO
— 00

(%193) solve(integrate(Cxexp(-x~2/2),x,minf,inf)=1,C);

1

(%093) [C = - ]
sqrt(2) sqrt(%pi)

b
(3) 00D y=f(x)DDOOODDO (a,f(a))w(b,f(b))DDl]l]/\/1+(f’(x))2deDDDEIDDD
0oO0OoOooooo y:cosh(;z:)l]DDDDEl(log(2—\/§),a2)~(log(2+\/§),2)DDDDDDD
ooo

(%194) integrate(sqrt(1+(diff(cosh(x),x))"2),x,log(2-sqrt(3)),log(2+sqrt(3)));

(%094) 2 sqrt(3)
(4) 00y = ),(a <bf(z) >0 0 ¢ 00000000000000000000000O
27r/f f(z)?de D0D0DODD

2 2
goboooobod x—2+b—2:1,(a>b)[| 000000000000 0000b00000000
a

bbby O0O0OO0obO0Ob0O0oobO0obooooboboooooboan

(%195) solve(x~2/a"2+y~2/b"2=1,y);

(%095) ly = - ———-—- , Y = mmmmmmmmmm s ]

(%196) £ (x) :=b*sqrt(a”2-x"2)/a;
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(%096) £(x) = —mmmmmmmmm -

(%197) 2xYpi*integrate(f (x)*sqrt(1+diff (£f(x),x)"2),x,-a,a);

Is a positive or negative?

positive;

/

[ 2 2 b x
2 %pibI sqrt(a - x ) sqrt(-—--—-—---—--—- + 1) dx
]
/

(hO97)  mmmmmm e

oobOoobooboooboooobbboobobO0oobo0 sqre 000000 0oooOoooooon
gooobooooogobobooooobooooobobooo

(%198) 2xYpixintegrate(b/a*sqrt(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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3 2 2 sqrt(a - b ) 3 3
4 %pi b (a sqrt(a - b ) asin(-—--—--------- ) —ab +a b)

(h098) = m

(%199) solve(x~2/a"2+y~2/b"2=1,x);

(%099) [X = = —=m=mmmmmmmmmme R ]

(%1100) g(y) :=a*xsqrt(b~2-y~2)/b;

2 2
a sqrt(b -y )
(%0100) gly) = —————mmm—— o
b
(%1101)  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);

Is b positive or negative?
positive;
Is (b - a) (b + a) positive or negative?
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negative;

Is a positive or negative?

positive;
2 2
3 2 2 sqrt(a - b ) 3 3
4 %pi a (b sqrt(a - b ) asinh(------------- ) —ab +a b
b
(ho102) = —————m
2 2
b(@2b -2a)
5. oo

(1) 00000 V() =98—-49() 000000 »(0)=00000000000
(%1103) atvalue(v(t),t=0,0);

(%0103) 0

(%i104) desolve(diff(v(t),t)=9.8-4.9xv(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

(2) 00000 2(t)—2a"(t)+32'(t) — 22(t) =sin(z) 000000 #(0) =1, 2/(0) =0, 2”(0) = -1 0
000000000

(%1105) atvalue(x(t),t=0,1);

(%0105) 1

(%1106) atvalue(diff (x(t),t),t=0,0);

(%0106) 0

(%1107) atvalue(diff(x(t),t,2),t=0,-1);
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(%0107) -1

(%1108) 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 Y%e
(%0108) x(t) = %e (mmmmmm e e ) = - + ————-
4 4 sqrt(7) 2 4

1
(3 0O0OO0O0DO p(e)=—-ap(z) 000000 p(0)=— 0000000000
V2T

(%1109) atvalue(p(x),x=0,1/sqrt (2*%pi));

o109 e

(%1110) desolve(diff (p(x),x)=—x*p(x),p(x));

dlvar

sqrt(2) sqrt(%pi) lvar

U000 desolve UOUOUODOOODOO0O0OO0D0ODOO0DOO ode2000D00OD0OOOODO

(%i111) ode2(diff (p(x),x)=-x*p(x),p(x),x);

(ho111) px) = Y%c %e

gooooobooog
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(4 0DOOODOO

2/ (t) = 4x(t) + 2y(t) + sin(¢)
y'(t) = 3x(t) + 3y(t) — cos(t)

ogoooon x(O)zl,y(O)z—lDDDDDDDDDD
(%i112) atvalue(x(t),t=0,1);

(%0112) 1

(%1113) 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
(%0114) [x(t) = - ————==—= = ———————— + - + o ,
37 37 185 5
6t t
4 sin(t) 24 cos(t) 28 %e 9 %e
y(t) = - ——=————- + mmmmmmm - +ommmmmmm = e ]
37 37 185 5

D4 DOOODOO

goobodg

(1) 000 [1—-t1+t1—-¢3,1+¢ 000 p00000000000000 3000000000

(%i115) p:[1-t,1+t,1-t"2,1+t°2];

2 2
(%0115) [1-¢t,t+1,1-t%t,t +1]

(%i116) pl3];

(%0116) 1 -t
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(2) 000 p00030000000000000p0000 14+ 000000000000

(%i117) p:delete(p[3],p,1);

2
(%0117) [1-%t, t+1,t +1]
(%1118) p:endcons(1+t~4,p);
2 4
(%0118) [1-¢t,t+1,t +1,t + 1]

(3) OO0 [1,1+¢t1+t+t21+t+t2+¢3]000 ¢0O000D000000D00O00O0 p0O0O0O0 ¢0O
ooooooo
(%1119)  q:[1,1+t,1+t+t72,1+t+t72+t73] ;

2 3 2
(%0119) [1,t+1,t +t+1,t +t +t+ 1]

(%1120) append(p,q);

2 4 2 3 2
(%0120) [1-t,t+1,t +1,t +1,1,t+1,t +t+1,t +t +t+ 1]

(4) makelist 000O0OO0OUOO0OO0O0COOOOOOUOCOOOOOUOCOOUOOOOOOUOOOOOOOOOO
oooooo

(%1121) p:makelist(makelist(x*y,y,1,9),x,1,9);

(%o121) [I1, 2, 3, 4, 5, 6, 7, 8, 91, [2, 4, 6, 8, 10, 12, 14, 16, 18],
[3, 6, 9, 12, 15, 18, 21, 24, 27], [4, 8, 12, 16, 20, 24, 28, 32, 36],
[5, 10, 15, 20, 25, 30, 35, 40, 45], [6, 12, 18, 24, 30, 36, 42, 48, 54],
[7, 14, 21, 28, 35, 42, 49, 56, 631, [8, 16, 24, 32, 40, 48, 56, 64, 72],
[9, 18, 27, 36, 45, 54, 63, 72, 81]]

(%i122) apply(matrix,p);

[t 2 3 4 5 6 7 8 9 1]

L ]
[2 4 6 8 10 12 14 16 18]
[ ]

[3 6 9 12 15 18 21 24 27 ]
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K
(0]

12 16 20 24 28 32 36

(%ho122)

[y
[
o

15 20 25 30 35 40 45

()]

12 18 24 30 36 42 48 54

~

14 21 28 35 42 49 56 63

oo

16 24 32 40 48 56 64 72

Lo T s T e Y s Y s B s I s Y e R e I T e B e |
S T L I N |

©

18 27 36 45 54 63 72 81

(5) 50000 000 10000 00000000000COO0UCOOOO0OOOOOOOOOOOOOOOO
0000000000 10000 0000000Maxima 00 random(10000) 0O OO0OODOO

(%i123) 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,

@ooo)

6166, 8048, 6323, 2015, 2063, 243, 847, 2384, 2650, 6904, 2778,
5177, 2315, 3722, 9325]

(%i124) sort(r);

(%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,

@cooo)

9503, 9518, 9573, 9582, 9582, 9584, 9588, 9629, 9707, 9731, 9736,
9791, 9817, 9819, 9823, 9826, 9847, 9937, 9972, 9974, 9992]

gobobodg

(1) 0000 v =(2.62,-0.12,1.21), v = (2.66,—0.44,2.12) 00000 1.27v; —0.92v, OO0 O O0OOO
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(%i125) wv1:[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]

(%i127) 1.27%v1-0.92%v2;
(%0127) [0.8802, 0.2524, - 0.4137]
(2) 0000 v1=(9+v59-v5,3v2),vo=(5—-+5,5++5,2) 000000000 vy, v, 0000
O0000000000000000000 (000 100000)0000000
(%1128) v1:[9+sqrt(5),9-sqrt(5),3*sqrt(2)];

(%0128) [sqrt(5) + 9, 9 - sqrt(5), 3 sqrt(2)]

(hi129) v2:[5-sqrt(5),5+sqrt(5),2];

(%0129) [6 - sqrt(5), sqrt(5) + 5, 2]

(%1130) sqrt(ratsimp(vi.vl));

(%0130) sqrt (190)

(%1131) sqrt(ratsimp(v2.v2));

(%0131) 8

(%1132) vi/sqrt(ratsimp(vi.v1));

sqrt(5) + 9 9 - sqrt(5) 3 sqrt(2)
(%ho132) [-——-————- , —mmm——————-- , —mm——————— ]
sqrt (190) sqrt (190) sqrt (190)

(%1133) v2/sqrt(ratsimp(v2.v2));

5 - sqrt(5) sqrt(b) +5 1
(%0133) O R , —1
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(3) 000200 n00000 v,v, 000000000000 000000v;-vy = ||v4]|||va||cos(d)
000000000000000000000200 300000 v =(—1,0,2), vy =(0,—1,3)0
3000000000000000000

(%i134) wvi1:[-1,0,2];

(%0134) [-1, 0, 2]

(%i135) wv2:[0,-1,3];

(%0135) o, -1, 3]
(%1136) acos(vli.v2/(sqrt((vi.v1)*(v2.v2))));

(%0136) acos(———————--- )
5 sqrt(2)

(%1137) float(acos(vl.v2/(sqrt((v1i.v1)*(v2.v2)))));

(%0137) 0.55759882669954

1

(4) DDDOABDDDSDDDDDD515@DDDDDS:5@XX5§DDDDDDDDDDDDD
0000000000000000030 0=(0,0,0), A= (1.12,0.37, —0.88), B = (1.71,0.64,0.95)
0000000000000000

(%i138) 0A:[1.12,0.37,-0.88];

(%0138) [1.12, 0.37, - 0.88]

(%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]

(%1141) float(sqrt(c.c)/2);

(%0141) 1.364045668223759
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gobooo

(1) 0O

t—1 1 t 0
A= ,B=

0 —t 1—t —1
O000002A+3B, AB—BA, A5+ B°0000000

(%i142) A:matrix([t-1,1]1,[0,-t]1);

[t -1 1 ]
(ho142) [ ]
[ O -t ]

(%i143) B:matrix([t,0],[1-t,-11);

(%0143) [ ]

(%1144) ratsimp(2%A+3*B);

[5t -2 2 ]
(%o144) [ ]
[3-3t -2t-23]

(%i145) ratsimp(A.B-B.A);

(%0145)

(%1146) ratsimp(A~"5+B~"5);

5 4 3 2 ]
2t -5t +10t -10t +5¢t-1]
]

5 4 3 2 ]

-t +2t -2t +2t -2t+1 ]

(%0146) Col 1 =
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[ 4 3 2 ]
[t -2t +4t -3t+1]
Col 2 =1[ ]
[ 5 ]
[ -t -1 ]

(2) OO

-287 036 —-2.78 -290 -0.22
-195 -1.69 0.56 —-287 -—-1.67
-047 021 -2.71 0.60 1.99
1.01 1.52 —-1.79 1.54 1.35
—-1.06 —-192 -286 -—-1.15 0.24

obooooooooooboooon

(%1147) mtx:matrix([-2.87,0.36,-2.78,-2.90,-0.22]
,[-1.95,-1.69,0.56,-2.87,-1.67],[-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,-1.15,0.241) ;

[ -2.87 0.36 -2.78 -2.9 -0.221]
[ ]
[-1.95 -1.69 0.56 - 2.87 - 1.67 1]
[ ]
(%o147) [ -0.47 0.21 -2.71 0.6 1.99 1
[ ]
[ 1.01 1.562 -1.79 1.54 1.35 ]
[ ]
[-1.06 -1.92 -2.86 - 1.15 0.24 ]

(%1148) determinant (mtx);

(%0148) - 4.742796508100006

(%i149) invert(mtx);

[ - 1.960158685729549 ]
L
[ 0.17852846069907
L

(%059) Col 1 = [ - 0.37308034552569
L

[Ny T NN [ Y
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[ 2.097936886604074 ]
L ]
[ - 1.62239971224963 1]
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Col 2 =

L T e T e I s T s B s B e N e N

Col 4 =

L T s T e IO s IO s T e B s Y s B |

go

oooood

(%1150)

(%0150)

(%i151)

(%o0151)

(%1152)

oodob 0OO0O0o0goooo

5.160916357721979 ] [ 0.99513618852071 ]

] L ]

0.13161402959919 ] [ - 0.10477522051627 ]

] L ]

0.87094753969421 ] Col 3 = [ 0.53565721102754 ]

] L ]

- 6.250456887486373 ] [ - 1.661472181347452 ]
] [ ]

4.275645078882732 ] [ 1.979010630957918 1]
4.778897914192797 ] [ - 1.018074136588739 ]
] L ]

0.39941195595568 ] [ - 0.29846567053476 ]

] L ]

0.32023516029121 ] Col 5 = [ - 0.52446083776773 ]

] L ]

- 5.221811544666378 ] [ 1.579409746382071 ]
] L ]

3.0970501106075 ] [ - 1.39937274952975 ]

1.51 1.48 —0.81
—-2.45 —-1.17 =221
—-2.30 -2.12 1.74

gbooooboooooon

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 1]
L ]
[ -2.45 -1.17 - 2.21]
L ]
[-2.3 -2.12 1.74 1]

load(eigen) ;

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

float (expand(eigenvectors(mtx)));
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RAT
RAT
RAT
RAT
RAT
RAT
RAT
RAT
RAT
RAT
RAT
RAT

replaced
replaced
replaced
replaced
replaced
replaced
replaced
replaced
replaced
replaced
replaced

replaced

143

-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],

(4)
(%i153)

(%0153)

(%i154)

(%0154)

(%1155)

(%0155)

(%i156)

[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]]

oooon z, =5x,-1 —6x,2+2, 2, =12,=200000000000000

load(eigen);

C:/PROGRA™1/MAXIMA™1.2/share/maxima/5.9.2/share/matrix/eigen.mac

r:matrix([5,-6,2],[1,0,0],[0,0,11);

[5 -6 21
[ ]
[ 1 0 0]
[ ]
[O O 11
e:eigenvectors(r);
1 1
[[[3: 2, 1], [15 1: 1]]; [1, T O]’
3 2

p:transpose(apply (matrix,rest(e,1)));

[1.0, - 0.18980066885001 %i - 1.842547458561893,

[15 ) 0]:
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()

(%0156)

(%i157)

(%0157)

[ B s B e B e B e B e I

[y
[N T Y N VU [ N S

oodob 0OO0O0o0goooo

p.matrix([3~(n-2),0,0],[0,2"(n-2),0],[0,0,1]) .invert(p).[2,1,1];

0000n>200000x,=3"t-2n"14+100000

oo

goboooobooboooaoo

(%1158)

(%0158)

_ © O N 0o

[ S RGN |

mtx:matrix([2,-2,5,8,-3],[1,4,3,2,7]1,[5,7,-4,0,4]

,[6,3,6,9,2],[5,8,9,1,5]1);

N
|
N

-
W

L T e T e T e T e, T e T e T e T s |
o)) (¢]
w ~

[¢)]
(0]

(¢}

T VR | R [ S S [ 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 [ q

OF T 4

-2e+006 q

-4e+006 q

-6e+006 q

-8e+006 q

-1e+007 | q

-1.2e+007

-1.4e+007

-1.6e+007 L L L . L
-30 -20 -10 0 10 20 30

(%0163)

goboooboooobooboooboooooooobooobobooobooboooboobooobooooboootto
000000000000000000000000000000000000000000®000
gbobooboboboboboboboboobooobooooobooboboobOobooooboon
-10<zg<2000000000

(%i164) plot2d([0,c],[x,-10,20]);
(%o164)

U000z = —8.01569, x =9.33907, x =18.4013 0 3000000000000 DO0O00 z=-20
oooooooooboon
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250000

200000

150000

100000

50000

0

-50000

-100000

-150000 L L L L L
-10 -5 0 5 10 15 20

50

45 -

40 R

35 4

30 - 4

25 —

20 —

15 —

10 —

(%i165) plot2d([0,c], [x,-2,-1.71);
(%0165)

obobo 30oobobob100bo00oooboooobobooobooooboooobooboooobooon
ooooobooooooo

(%1166) 1load(newton);

(%o166) C:/PROGRA~1/MAXIMA~1.2/share/maxima/5.9.2/share/numeric/newton.mac

(%1167) al:newton(c,-8.01569);

Warning: Float to bigfloat conversion of -8.0156899999999993

() DpooDOoOD0OO0O0DO0O0D00O00D0O000000
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(%o167) - 7.972000692037633B0

(%1168) 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

0030000000 aj,a2,03 0000000000000000000000D0000O0OO00ODOO
0000000000000 2°—162* — 12023 + 111522 + 49782 + 4848 0 (x —ay)(x — az2)(x — az)
0000000000000000x0 200000000000000

(5i170) 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
(hol170) = ————————m
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

(%1171) float(expand(solve(x~2+3.760595919059786*x+3.53856034167763,%)));
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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]

uboooboooobooboooooboao

x = —7.972000692037633,

x = 9.3477926515179,

x = 18.3848041774695,

x = —1.880297970716671 — 0.055135765432461,
= —1.880297970716671 + 0.055135765432461

Os000000000o0o0o0on

D5 0D00oooobobono

gboboobOobLispO00000000C0O0OO0O0OO0OOOODOOOODOODOOOOO LIsPOOO C
gboocobOoboooobobooooobooooooboobooboOobooooo

() O0OD+0000O0O0U00OO0O0O0O00UO0O0O0OU0OD0O0O000 mysndspd 00000000 OOOOO
t0ooo0o0og 33154061t 0000000

(%1172) mysound(t) :=331.5+0.61%t;
(%0172) mysound(t) := 331.5 + 0.61 t
(2) 192600000000000000C00O0OCOOO0O0O0O0O0OOOO0OO0O0O myerasOOOOO
0oooobooo 200100000 1340000900000 760000 OOO0O

(%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")

(3) 20000 2= f(z,y) 0000000 [2,4)] 0000000000000 mycritpts 10000
0 0
00000000 2 = flr,y) 000002 =0, =2 =00000 (2;,%) 000020000

Y
z
ox Qy
(@i, yi, f(zs,y)) 0OO0DOODO
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(%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 000000 ¢,000000 000000000000 0000 mydiscomfort JO0ODOO0OODO
000000000000 ¢0 i=406+0.72(n+c) 0000000

;<700 000ODOO

e 0L 0OO0OO0OODODO

e 75 < <80 0000O0O00DOO

e300 0O000OOOOMO
gooooon

(%1175) mydiscomfort(cl,c2):=block([i: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")

1);

(%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) MaximaO nO000000O000O00O0O0OOOOOOOO0OOOOOOOOOUOOOOOOOOO
O0000D00000 mybigsmall DODOOOOO

(%1176) mybigsmall(n):=block([r,a:0,i],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")) ;

(%0176) mybigsmall(n) := block([r, a : 0, i], r : random(n),

for i while a # r do (a : read("Trial", i, ":"),
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if a > r then print("Too big!")
else (if a < r then print("Too small!")

else print("Bull’s eye!"))), return("done"))

(6) 2000000000000O0O0OO0U0OOO0OO myintersection JO0O0O0OO

(%1177) myintersection(p,q):=block([lst:[],i],
for i:1 thru length(p) do(
if member(p[il,q)) then lst:endcons(pl[i],1lst)),
return(sort(1lst)));

(%0177) myintersection(p, q) := block([lst : [], il,
for i thru length(p) do (if member(p , q)
i
then lst : endcons(p , 1lst)), return(sort(lst)))

1

(7) 2000000000000000000000 myuwnion 0000000

(%1178) myunion(p,q):=block([lst:[],i],
for i:1 thru length(p) do(
if not(member(p[i],1st)) then lst:endcons(p[i],1lst)),
for i:1 thru length(q) do(
if not(member(q[i],1st)) then lst:endcons(qli],1lst)),
return(sort(lst)));

(%0178) myunion(p, q) := block([1lst : [], il,
for i thru length(p) do (if not member(p , 1lst)
i
then 1lst : endcons(p , lst)), for i thru length(q)
i
do (if not member(q , lst) then lst : endcons(q , 1lst)),
i i

return(sort(1lst)))

(8) ¢esvUI0OUOUODODODDODUODOUOUODODOUOUODOODODODOODOODODOODOD mycolumn
gooooon

(%1179) 1load("C:/PROGRA~1/MAXIMA~1.2/share/maxima/5.9.2/share/contrib/

numericalio/numericalio.lisp");
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(%0179) "C:/PROGRA™1/MAXIMA~1.2/share/maxima/5.9.2/share/contrib/numer#

icalio/numericalio.lisp"

(%1180) mycolumn(f,c) :=transpose(read matrix(f)) [c];

(%0180) mycolumn(f, c) := transpose(read matrix(f))

C

(9) readmatrixO00 0000000000000 D00O0O0O0DOO0ODOO0OODOOOOOOD read-list
Ubob00000esvOOO00OO0OOODOOODOO0DOO0OODOO0DO00D00O0 myreadmatrix 0000
goo

(%1181) myread matrix(f,c):=block([lst:read list(f),r,i,j],
r:length(1lst)/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(lst)
r @ ——————————- - 1, if integerp(c) and c¢ > O and integerp(r)
c
then return(apply(matrix, makelist(makelist(lst , j, 1, ¢,

ci+j

i, 0, r))) else return("false"))

(10) 400 csv 0000000000 UODOOOOOOODOD 300000000000000DOO0O
U0 600 csvUOOOOO0OOO0O0OOOODOO mysolver DOOO0O000OO0O00OO0OOODOOO
obooooOoboooboobobooobooboooooobon

(%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));

(%0182) mysolver(r, w) := block([c : read_matrix(r), i, j, s, x, p,
m : []], for i thru length(c) do (s :
3 2

expand(solve(c . [x , x, x, 1] =0, %)),

i
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p : makelist(if j <= length(s) then float([realpart(rhs(s )),
J
imagpart(rhs(s ))]) else ["false", "false"], j, 1, 3),
J
m : endcons(apply(append, p), m)),

write_data(apply(matrix, m), w, ’csv), return(m))
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