oooonnono

Mathematica [ [J

g gd

20030 70 100

0000 (0000) 0

http://www.math.meiji.ac.jp/ "mk/syori2-2003/mathematica.pdf

gobooobobogo

000000000000 Mathematica 00000000000 0000000000

00000000000000000000000000000000000000000
Mathematica 0 00 00000000201 000000000000000000000
0000 (0000000000000000)00000000

1 Mathematica OO0 O QOO0

O0O0000O00b0b0o00bO0dn oyabun DO OO DO OOO Mathematica DO OOOO
00000 (Windows 0000000000 DODOOCOOOOOO0OOOD)DOOOOOOO
gbooboooobbboooobbbooobobobuoooobobon






oyabuny

math

Mathematica 4.0 for Solaris
Copyright 1988-1999 Wolfram Research, Inc.
-— Motif graphics initialized --

In[1]:=

Out[1]=

In[2]:=

Out [2]=

In[3]:

Out [3]

In([4]:

Out [4]

In[5]:=

Out [5]

In[6]:

Out [6]

In[7]:

Out [7]=
In(8]:=

Out [8]

In[9]:

1/2 + 1/3 ~ 0ooo

5

- - 0oooboooboboo
6

a={{0,1},{6,1}} ~ ooogoo

{{O’ 1}, {6, 1}}

Eigenvalues[a] ~ obOooogoogoo
{-2, 3%}
Eigenvectors[a] ~ DO0OO0OoDoOoOoooDo

{{-1, 23, {1, 33}
Expand [ (x+y) ~6] ~ 0000

6 5 4 2 3 3 2 4 5 6
x +6x y+165x y +20x y +16x y +6xy +y

N[Pi,50] ~ OO0 so0 O
3.1415926535897932384626433832795028841971693993751
Integrate[Logl[x],x] ~ Ooooog

-x + x Logl[x]

Plot3D[x"2 - y~2, {x,-1,1}, {y,-1,1}] ~ 0O0OO
-Graphics- - DO000oO0oDbooOooooog

Solve[x"3+2x==1,x] ~ 3 00b00ooooon

oboooOoboooooboooobOoboooooboon

In[10]:=

Out[10]:

In[11]:=

oyabuny,

ParametricPlot3D[{Cos[t] (3+Cos[u]),Sin[t] (3+Cos[ul),Sin[ul},

{t,0,2Pi},{u,0,2Pi}] ~ Dopooboboobo
= -Graphics3D-




2 O0OoOooon

000000000 (Dooo0O)00o0o0o0oooooooooooo
gobbbuogoobbbooodgboobbooogooon

0000000000000 0o0O0O0D00o000oooO00 (Cooooo0)ooooooo

00000000000000 Mathematica D0 0 REDUCE, Maple 0 0000000

CO0000000000000000000000000000000000000 scanf()
0 printf() 0000000000000000000000000 -2/600000000
000000000000000000000000000000000000000000
000000000000000000000000000 (0000000)000000
N000000000000000000000000000000000 C000000
0000000000

3 00000 Oodnod Mathematica

CO00000000000000000000000000000OMathematicad Wolfram
Research 00O 0ODOOO00OOO0OOOODOOO0ODOODOOO0OOOOODOOODOOOOODOOOO
gobobooogboboboooobbobooood

20030 0000000000D000OMathematica4 0000000 40000000000
000000000000 00000000000000000000000 Mathematica
40000000)

4 0000000 (0DOD)

gboobooboobooboobobboboon
20030 00000000b000b0O0bOODbOObOODbOOObO0ODbOO

OO0DO00000o0b0obo0o0ooboboboooOobn Mathematica DOODOODOOO
oboobood

4.1 0O0OOOO

1. 0000000000 (CO0O00000000 hestname 000 ) 000000000
O000000000000000 (oyabun, kobun00, fiddle 00 00000) 00000
gbobobooogoobobod

0000000000000 000000000000000000000000000000000000
goooooooooooooooOooOo copooooobOoOooooooDoOoCoboOoOOoOogOooooooDo
ugboobobogoboboobooboboboobobooboboobobooooboboobooboooa
obooboooOoboobOOooooooooboooobooboocoboooobooobooooboooOoooog
boboobooooboobooooooo



2. 000000000000 waltzey 000 xhost hostname O 0 0O [0
rlogin hostname O hostname D0 D00 0000000 OODODOO0OODOOODOOOO
0000000000000000020

3. (000000000000 0ODOODOON) hostnamed O setenv DISPLAY waltzzy:0.0

0000000000 (zyOOODO)O
4. Mathematica OO0 O O0O0O0OOO

math CUIOO0O0O0O

mathematica GUI O OO OO

mathl.2 fiddle O 0O version 1.2 0 Mathematica 000000000 ODOOOCUL

math2.2 kobunzy (zy = 00,01,02,07,08,09), kashira, anesan, anego O [ version 2.2
0 Mathematica OO0 O OOOOOOOOOOCUL

5, 000000 quit 0000 (00000000000 O00O0)O

6. hostname D0 O DOODOO0O0OODO logout OO OO

O0000000O00GUI O mathematicaOOOOOOCUIO mathOOOOO Emacs O
shellbuffer 000 0000000000000 0O0ODODOOOOOOOOOOOOOOOO®0O

e waltz11l OO oyabun [0 [0 Mathematica OO [ ~N
waltz11), xhost oyabun -~ 000OU0ooOoOooooooo (1)
waltz11ly rlogin oyabun
oyabuny math ~ Mathematica 4.0 0 OO

0000000 mathl.2, math2.2 0000
Mathematica 4.0 for Solaris
Copyright 1988-1999 Wolfram Research, Inc.
-- Motif graphics initialized --

In[1]:=
In[n]:= Quit « Mathematica 0 0O O
oyabuny logout ~oyabun 000000
waltz11Y
N J

4.2 0OOO0OOOOO

e “In[UO]:="0000000000DO0ODODODOLOOODOODODODO

e “Out[DU]="0000000000

gbooboboogobobooon

e LOOOO

2rlogin hostname -1 guest 100 (10 LODOOD)0OOD0D000D00D0ODDOODOO
300 muled Mxshel 00000000000 OOxemacs J000O0O00O...




o YU%--% (kO0O0O0) kOOODOD

e %n (nO0D000) Ouln000 (nOO0DODO)O
Emacs 0000000000000000000ODOO0DOOOOODOODOOOO
e Edit[] )0DDO EDITORODOODOODDODOODOODO)

e EAit[0] (00DDODO0DODODDDOODODOODODO)

e EditIn[] (DOD In[l1 O0UD),EditIn[00] (In[0]1 0O0O0O)

e EditDefinition[f] OO f 000000

4.3 0OO0OOOOOO

goodoobiol «w gdoogdd  dgoouobooboobooboobuooboobog

gooooooo g >»>dggddd gogoooooboon

0000000000 O >»>> 00000 0O000O00ooobooooo
(>>0000000000000000000)

gboboboogdgb nboobdg

gbobooodoobo 'obobodgdd

dooooooooobb <« mgoooooao

gogoooooobbooboog >magoooooo

O00D0o000oOoooog savel"OOOOooo", oo 1, OO0 2,...1
0000000000 DO <« OO00O0DQ0 oooooo
In(],O0ut[] OO ODOOOOSave["todaymath.doc", In, Out] DOOOOIn[ ], 0utl
1 O todaymath.doc 00000000 OCOOOOO (DODOOOODODOOOOODOO
00)0

O0o0bob0oboooooooboboO bump["O0OODOOM]
U000 math -x 00000 DOOOODOOO

gbodbbogboooboobbuodobbooboobboooboobboobobo
gbooboooobboooobobod

5 Uooblb —O0bouootoobogno

O000Mathematica OO0 OO0 0O0O0OODO0ODO0O0OODOOODOO0OOOODODOOOOO
gboboooobboduoonbo



5.1 U000

e ()O0D0000O0ODOODOOOONONOOOOO
e [100000D0ODOOD
e {}0D0DODOO

e [[1100O0O0OODOO

52 00 (0D0)00oOoooopoogd

e 1000000000000 00000000000COOOND0O0000000000O
0 (0000000O00)0

e a=[1 a=b=0, 00000

7Global ‘x O UOODDOOOOOODODODOOOODODODO

xSinx O OO0 “Sin” DO OD0OO0OO0ODOO0DOO0

e a=. 000 Clear[a] 00O (DOOOO) O

e Removela]l] DO OOODOOOOOOOO

00000000 (000000000000000000 )00CLlear[00] 000 Remove [
0]0000000000000000000 (D0ooOo0o0o00ooDoooOooooOQ
O000000000oooo)d



KDDDDDDDDDDDDDDDDDDDDDDDD ~

In[1]:= f=x"2+2x+3

Out[1]

]
w
+
N
»

+
o]

In[2]:

I
o]

I
[y

Out[2]= 1

In[3]:= £

Out[3]= 6

In[4]:= D[f,x]

General::ivar: 1 is not a valid variable.
Out[4]= D[6, 1]

In[5]:= Clear[x]

In[6]:= D[f,x]

Out[6]l= 2 + 2 x

5.3 U400

e J00DDODDODDODDO OKOatb,a-b,axb 000 a b (00000 abO0O0OOOOO
250000000005k 0 5000 a00O0O), a/b.

e U a”p, U0 at oo

54 UOUOOOOO

Sqrt[x], Expl[x], Loglx], Loglb,x], Sin[x], Cos[x], Tan[x], ArcSin[x], ArcCos[x],
ArcTan[x], Abs[x], Round[x], Random[], Max[x,y,...,z], Min[x,y,...,z] 0O0O0O
00000 (D00000oo0O0OOOO0OOoOOOOOO0OO0OO0) 0000000000 O00o0o
Oo00oooood

e JOODOODOODODOODO [1
e U UUOODLDLDDULOUOLDDLDUOOODLDDLDUUOOOO

e ?0UIx0OOUOOLDODLOODLODOO »0OO 0000 0DDLOOOOODLDOODO

e JO0IDOODOODUODUDOLODODOUODODUOUDUODO options[l] DOODOOO

Options[Plot] Plot DOOOOOODOODOO
Options[Plot, PlotRange] Plot [ PlotRange DO DO ODOOOMO
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e JOUODOODOODODOO “SetOptions[]” OO ODOOO

55 0000000 (DDODDOOOOOOno)

00000000 (D000o0)000o0o0000o0oooooooooooooooooo
OO000ob0obOob sin(J] 000000000 0O0O0ODO0ODO0O0O COOO double OO
O (@O0 100 1600)00000000000000O0DOOOOO

Oo0O000O00bOo00DboO0obOoOoboo0ooDbOooDboDLeo O 2rt000000O0
gog

5.6 0UU

1/2+1/3000000000000000000O0O00DO0DO0O0O0OO

57 000 (DOUOODOOOOOO)

\

2 f[x] + 3 f£[x]

pl = Expand[(1+x)~10] gooooboboobooooon

p2 = (1+x)°3

PolynomialQuotient [pl,p2,x] ooooo

PolynomialRemainder[pl,p2,x] OOOO0O0O

PolynomialGCD [p1,p2] ooooooo

Apart[1/(x73-1)] oooooooo
N J
5.8 U0

Pi(000 ), (000000 e), Degree(=180/7), (0000 i = v/—1), Infinity (0O
0 +o0), ComplexInfinity (00000000)0000000000000000000O0O

59 UUoon

OO000b0b0b0oboooooob0obOobo0Od Expand[(-1+Sqrt[3]1I)°3] OO O

5.10 OOOOO0O

(1+8qrt[3]1)~2; N[%,100] OOOOOO 1000
N[Pi,100]

N[E, 100]

27100 // N

N[Sin[30 Degree]] sin30° 0000




511 00 (D0O00DODOoODoOo0)

n=2"2"5+1 n =22 41 = 4294967297
PrimeQ[n] nOdO000000O00O0O000
FactorInteger[n] »n 000000

Mod [123456,123] 123456 0 123 000000

5.12 OO0
a N
(3 +4I) (1 + 2I) (34 4i)(1 + 29)
Re [%] oo
Im [%%] oo
Conjugate [%%%] ooooo
Abs [] ooo
Arg[%%] oo
ComplexExpand[E~(Pi I/6)] a-+:d 00000
N J

5.13 UOOO0OO0

OO00000000o0oo0oooooooooooooboooobooOoon Ssimplify[]l O
OO00ob0b0ob0obOoboobbbob0obobob0oobOobO simplifyAl OD0OOMM0O
0000000000000 00000000 (D0000oooOooooooD)Oboooooo
00 Together[], 00000 Factor[], 000 Expand[] 000000

y=1/1+x)+1/(1-x)
Together [y]
Simplify[y]
Factor [y]

Remove [x,y]

O000 Fullsimplify[] ODODOOODO

5.14 0OOOOOO

ooobooooboooobooobooobooobooobooon /. 00O »>00
obouoobogboobo

y =x"2
y /. x>1
Remove [x,y]

0000000000000000 {}0000000 /. {00 -0, 00 ->0,...}

gooon
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x+y+z+w"2
% /. {y->1,z->2} yO 100z0 2000

000000 selve[l] DOOODOOO0ODODODODDODDOODOODODOODOODOOODOO
»+2r+1=0000 300000000000000000 OK.

Solve[x"2+x+1==0,x]

x"3/. %
5.15 00
e N
D[x"n,x] (™)
f=x"2+2x y+3y~2+4x-5y+6
D[f,x] fz
D[f,X,y] fmy
D[f,{X,2}] fxx
D[f,{x,2},{y,3}] Joayyy
Remove [f]
flx_]:= x"2+2x+3
£ [x]
\ J

5.16 LOOOOOOO

Integrate[O OO O], Integrate(D OO OOO] DOOODOODODOONO NIntegratel]
Oo0oooo

Integrate[x~2,{x,0,1}]

Integrate[E~(-x"2),{x,0,Infinity}]

NIntegrate[Sqrt[Sin[x]1], {x,1,2}]

NIntegrate[Sqrt[Sin[x1], {x,1,2}, WorkingPrecision->50,AccuracyGoal->40]

5.17 00O

Series[Exp[x],{x,0,10}] Taylor 00O
Sum([n,{n,1,5}]

gbogbbodboobbodobbboobbbooboobbooboobboobo
gbobobooggd
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5.18 LUOOOOO

Solve[], NSolvell] DO O DOODOODOODOODOOOO
Solve[UUO==00,000]10000000000

Solve[x"2+3x+2==0, x]
Solve [{x+y+z==6, 2x-y+z==5,-3x+y+2z==0},{x,y,z}]

Mathematica 0 200000000003 0000040000000000000000
oboboobooboboobooboobobooboobobboobooboobon
ooooooooboooooobobooooobooobbooobooog »// 0000 N[, 50]
gbooboooobboooonoo

Solve [x"3+2x"~2+3x+4==0, x]
% // N gooooooog
N[%%, 50] OJo0oOoooo so0 OOOOa4d

gboboogobbbuoooobboogood

Solvel[a x + b ==0, x]
Reducela x + b ==0, x] O0000O0OOOOOO

0000000000000000000000O000000O00O0DO0D0000 (OO0
000000)00000000000000000000000000000ONSolvel],
FindRoot[] DO ODOOOOOOOOO

NSolve [x"3+2x"2+3x+4==0, x, 40] oo 400000
FindRoot [x"3+2x"2+3x+4==0, {x, 0}] Newton 0D 0000000000

5.19 00O

OO000000 Limit[] O0O0O00O00OO0D00O0O0O0ODO coDODOODO “Infinity” OO
goooooon

Limit[Sin[x] / x, x-> 0]
Limit[(x"2 + 2 x + 3)/(3 x"2 + 2 x + 1), x->Infinity]

00000000 lim f(z), lim f(x) 00000000

Limit[Tan([x], x-> Pi/2, Direction -> 1] 000 (Doo)ooo
Limit[Tan[x], x-> Pi/2, Direction -> -1] 000 (0OO)00O0O

5.20 00O

{0 }000000000000000000D0O0OOODODODODODDODOODOOOOOOO
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ooooo

list = {1,2,3} 1,2,3000 300000000000 1ist00OO

e DU OOODLODLDDUOOODLDOOOO

Log[{a,b,c}]
N[{1/2,1/3,1/4}]

e ]0U0UID0OODUODDODUUDDUUD (UUDDDUUDDUOUDDDUODDODOOO
0000000000000 0) 0000000000000 00000 Part[0D0O]1 0O
((0OJl1O0000oD0o

list = {1,2,3}

Part([list,2] 000 1list[[2]]

Eigenvalues[{{1,2},{3,4}}] oooOooooon
lambdal = %[[1]]; lambda2 = %[[2]] goooooooa
{lambdal,lambda2}=Eigenvalues[{{1,2},{3,4}}] O0OO0OO0OO

e JOUOUOODLDLDLDUOODLDLDOUOOODLDOO

e 1JUIDDUOUDDUOUDDOOODN Union[], Intersection(], Complement[] 0O
oooooo

e J00DODOODODODO
a N

{1,2,3}+{a,b,c}

2 {1 35}

{1,3,5} / 3
{1,2,3} . {3,4,5}
{1,2,3} {2,3,4}
{1,2,3} / {2,3,4}

N /)

e JUUUOLODODODODOO

A={{al1,a12,a13},{a21,a22,a23},{a31,a32,a33}}
y={y1,y2,y3}
Ay

O00000000DO0O000O0 Transposel], 000 Inversel[],J00 Eigenvaluesl[],
OO000D00 Eigenvectors[] DO OODOODODO

e Lisp OO OUOOOOO Firstl],Rest[] DO ODOOOOO
e 00O Length[{a,b,c,d,e}], MemberQ[{a,b,c,d,e,f},a], Count[{a,b,a,b,a,b},al,

Reverse[], Sort[], RotateLeft[], RotateRight[] OO O
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e UIUDODOOODO Table[l] DOOODOOOODOOOODOOO

Table[i~2, {i,6}]

Table[Sin[n Pi/5], {n,0,4}]
Table[x"i+2i, {i,5}]
Table[Sqrt[x], {x, 0, 1, 0.25}]
Table[x~i+y~j, {i,3}, {j,2}]

e ReadList[] DU DO UOOOODOOOODOODOODOOOOOOOOODOODO

ReadList["OOOOO", Number]
ReadList["OOOOO™", Number, RecordList]
ReadList["OOOOOOO™"™, Number]
ReadList["!'0000DOO0O", Number, RecordList]

“square.data” O

D W e
= O D -

gbbbuoooobbboooobbboooobbobuooobon

ReadList["square.data", Number]

ReadList["square.data", Number, RecordLists -> Truel

- J o J o

6 Mathematica 00O 0OO0OOO

6.1 UJUOO0OOn

goobgboogobooobbooobooobobboooboboobbooboooobo
gbobbooogbbbuooouooobobbuoooobood

“File” 0D O0O0OO0O0OOO0OODOODOO FileOOOODOO “Quit” DODODOO

“File” DD OD0O0OOO0OOODOO0ODOO ObQOoOobOobOobOoobooboboooon
gobbooodgbbbuooooboo

(000000000 Mathematica 00 0000000000000 OOO)

6.2 U0OOOOOOOOOOOOOOn

gboogboboboooobbbuoooobbbooono
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200000 Plot[] (D0ODDODOODO),ParametricPlot[] (OO ODOODOOOO
0), ListPlot[] (00 OO0OOOOOOOO)

300000 Plot3D[] (200000000), ParametricPlot3d[] (0000
0000000000), ListPlot3D(]

000000 ContourPlot[] (200000000 ), ListContourPlot []
00000 DensityPlot[] (200000000 ), ListDensityPlot[]

6.3 UUOLOOOUOobOooobOon

gbobubboggobbuooobbuoooboobboobboooobboooboo
gobogbobogboobobboobbuogobbooobbuooboobooobbooooboo
O00O show[] ODODODOODODODOOUOODOODOODOODOO InputForm[] ODOO
goobogd

gbobuoodd gl,g20000000000O0OOO0O0OODODOOO

gl = Plot[Sin[x],{x,0,2Pi}]
g2 = Plot[Cos[x],{x,0,2Pi}]
Show [g1]

Show[gl,g2]

InputForm([g1]

6.4 UU0UUOUOULOObLOUOOOLULObLObOUOogo

0000000000000000000000000
() 000000000000 oo 00000000000
(2) 000000

(3) 000000000000

gbobboogobbbuooobbboooooboo
(0000000000000 00000D00000O0OODOODOO0O0OOoOODODOOOO0OO
gboogobuodgbbogbobuogbbuoobbooboooobboboobboobo
0000000000000 00000000O0o0o0OO0o0o0o0oOooooooooon)
OO0b0oooobooboooboonbog «220DO00”D00000DO0O0ODO0O0ODOO Plotl] O
goboboooobbboooobbobooooboo

?7Plot
obooboobooboooboobo"obuoobo »>0O07"00bgoobo

AspectRatio -> O[O O0O00b0dOold 1/GoldenRatio
Automatic OJUOUOO 1:1
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Axes —> 000

AxesLabel -> {"x", "y=f(x)"}

Compiled -> False gobbobodd True
Frame -> True OUOO00Oo0udd False
GridLines -> Automatic

PlotRange -> {zmin,zmax}

PlotPoints->100

Dbobooboboboboboobobooboboobdsetoptions U0 OOOOOO
U000 Plot OO OO PlotPoints U 200 OO OUOOOOODOODO

SetOptions[Plot, PlotPoints->200]

6.5 20000000000
6.5.1 Plot][]

10000000000000 Pletll] OD0OOO0ODODODOO

Plot[U0O, ODOODODOODOOODO]
Plot[{UDO 1,002,...,00nn}, OO0OO0OO0OOODOO]

gboogbbodgboobbboobbooboobbooboooboobooboobo
00000000000000000 (000)0000000000000000O00O00
OO00000 PlotPoints DO OOO0OOOOOODOODOO

Plot[Sin[x], {x,0,2Pi}]
Plot[Sin[x], Sin[2x], Sin[3x], {x,0,2Pi}]
Plot [Sin[50x],{x,0,Pi},PlotPoints->1000]

6.5.2 ParametricPlot|]

gbooboooobobboooobbbooooboonboobon

ParametricPlot [{Sin[t], Sin[2t]}, {t,0,2Pil}]

6.5.3 ListPlot]]

gbobogobodgbobooboobouoboboobobooboooboobboobo
OO0D00D00D00000000 Taplell] DOODOOODOODOODODOOOOOOO

fp = Table[{t,N[Sin[Pi t]]1}, {t,0,0.5,0.025}]
ListPlot [fp]
ListPlot[fp, PlotJoined -> Truel
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6.5.4 NDSolve|]

NDSolve [{y’ [x]==Sin[y[x]],y[0]==1}, y, {x,0,4}]
Plot[Evaluately[x] /. %], {x,0,4}]

(00 NDSolve[] UOODOODODOODOOODOOODOOODOOOOODOOODOOOODODODOO
gogoobbobtboddoobudoooooobbbobbbtbdduooounooa
0000 InterpolatingFunction 0 0 0 0)

y[1.8] /. %k

6.5.5 2000000000000

20000 (z,y)— f(z,y) 0000000000000000 ContourPlot[14, 0000
00 DensityPlot[] D00ODDDODDOD DOOO

ContourPlot [f, {x,xmin,xmax}, {y,ymin,ymax}]
DensityPlot[f, {x,xmin,xmax}, {y,ymin,ymax}]

ooon
ContourPlot [Sin[x]Sin[y], {x,-2,2}, {y,-2,2}]
O0o00oo0oon

Contours -> [ [J

PlotRange -> {zmin,zmax} OO [ Automatic

PlotPoints -> OO0 (ODUOOO0OO0OO 1500000000000000O)
ContourShading -> False (UUOUOOUOOO True)

200000000000 000O00DODO0DOO0O0DOOO0DO0O0DO ImplicitPlotl[]
000000000 (00000 Mathematica version 1.2 0000) 00000000000
Needs["Graphics‘ImplicitPlot‘"] DD ODODOODOOOOO

Needs ["Graphics ‘ImplicitPlot ‘"]
ImplicitPlot [x"2+y~2==1, {x,-1,1}]

6.6 UU0OOUOOOOOO
200000000000 Plot3D[] O
Plot3D[f, {x,xmin,xmax}, {y,ymin,ymax}]
goououoooood

Plot3D[Sin[x yl, {x,0,3}, {y,0,3}]
i0000000 contour (line) 0000
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obobbobooboobooboobo

HiddenSurface -> False ogooooooo
PlotPoints -> O 0O O00d0oOoOooooogoooo
ViewPoint -> {x,y,z} ooooao

ParametricPlot3D[], ListPlot3D[] 0D OO OOOOOOOOOODOODOO
4 N

ParametricPlot3D[{Sin[t], Cos[t], t/3}, {t, 0, 15}]

ParametricPlot3D[{t,u,Sin[t ul}, {t,0,3}, {u,0,3}]

ParametricPlot3D[{Sin[t],Cos[t]l,u}, {t,0,2Pi}, {u,0,4}]

ParametricPlot3D[{Cos[t] (3+Cos[ul),Sin[t] (3+Cos[ul),Sin[ul},
{t,0,2Pi}, {u,0,2Pi}]

ParametricPlot3D[{Cos[t]Cos[u],Sin[t]Cos[ul,Sin[ul},
{t,0,2Pi}, {u,-Pi/2,Pi/2}]

N /)

6.7 UUULOoUoUoobooooog

00 Export[] O “Display["0 0000 "], 00000O0OO]” OD0O00O0O0OODOOO
O0oDO0b0oO00ooOooO0bob0bO0o0oDOobOo0nD .epsOO00ODOOOODO EPS
(Encapsulated PostScript) D0 0000000000000 0OOO

gobboogoobobogo

g = ParametricPlot3D[{Cos[t] (3+Cos[ul),Sin[t] (3+Cos[ul),Sin[ul}, {t,0,2Pi}, {u,0,2Pi}]
Export["torus.eps", gl

D000 “torus.eps” DO UODOOOOOODOOODOODODDOODOOODOO

torus.ps U0
(jwaltzQi% lp -d00O0O0O0 torus.eps jj
goboobooboobogboobooboobgbod:. pdbogboobooooboobooboonognd
gobodoogooooobobobboboboodbbbbbbdduoooooobobboa

gbobbobuoooooooobooobobobobobbobobobob 1pgbonOog
OO00oO0DbOobD0O EpSO000O0 KIgXODOOOOooooooooooo

6.7.1 0OUOOOOOO

Display[]l OO0 “ Display["!psfix > OO DOOO", ODODOOOODO]” 0000000
OO0D00D0D0O00 PostScript DO DOOD0OODOODOO

0on

0goooooooooooon

g = ParametricPlot3D[{Cos[t] (3+Cos[ul),Sin[t] (3+Cos[ul),Sin[ul}, {t,0,2Pi}, {u,0,2Pi}]
Display["!psfix > torus.ps", gl

18



7 Mathematica U000 OO0 QOOOQO

Mathematica OO0 0D D0DO0OO0OO0OOODOO0OOOODODOO0OOO0OOOOODOODOOO
gbouogbbogbuodgbbobobuooboobbbooboboobuooboobboobo
gboogobugbbodbobbuodgoboobboobbooboouobbooobo
b or 0000000 booboogo

e J0000O0OOOO
e 0000 (DDOOOD)

gbobobouoogon

gbboboooobbobuoogn

gbbbuoooobbbuooobbboooon

7.1 Udddooooooobobobooooobood
7.1.1 00000000

(1) 0000000 O00D0OooOoOOO

(2) “¢,” 0000000000

71.2 0000 (00O0)
000000000000 CO000000000000:

== gogoobo
l=b OOOOOOO
alvpdgbbooog
>b al pUO0O00O0O0O0O
<=b al pUUddooooobn
>b al pbpU0ooggg
&& gogoo.
|l goooo.
! gogoo.

PP Y
N
o

UO0OD0O0O0O0OFalse=0,True= 0, 000000000000O00O00O4

141 ==

273 =7

1 <2<3

2 1=3

LogicalExpand[(p || q) && !(r || s)]

19



713 000000000

If [test, then-statement, else-statement] OO OO0O0OO0OO0OOOOOOOO

If [1+1==2, Print["Yes, you are right."], Print["No, you are wrong."]]

7.1.4 000000

gboogbbodgboobbooboobbuodobogboobooboboobooaoobo
O0(000)000o0o0o0oooOoo0ooooooooooo

Do 00 O0O0O0O “Dolstatement, iterator]”. Fortran O do OO C O for OO BASIC O
FOR NEXT OO OPascal O for 000000 Odterator (000000 )D0O000O0ODO
O statement (0) 00000000000

4 N
Do[Print[i!], {i,5}] i=1,2,3,4,5
Do[Print[2°i], {i,0,5}] i=0,1,2,3,4,5
Do[Print[I"i], {i,0,10,3}] i=0,3,6,9
r=1; Dol[r=1/(1+r), {100}1; r 1000
Do[Print[i], {i,2a,4a,a}] i=2a,3a,4a
Do[Print[r], {r,0.0,3.5}] r=0.0,1.0,2.0,3.0
Do[Print[{i,j}], {i,3}, {j,i}] doi=1,3
do j=1.i
Print {i,j}
end do
end do
\ J

While 00 0000 “Whileltest, statement]”. C O Pascal O while OO OO0 OO test
00000000 statementO OO0 O0OOO

i=1; While[i <= 10, Print[il]; i++]
00000 “i <= 10”7 O test, “Print[i]; i++” O statement DO OO0 OO

For 00 O0O0O0O “Forlstatementl, test, statement?, statement]”. C O for OO OO
o0og

For[i=1, i <=10, i++, Print[i, " ", i~2]]

0000000 DoOOOOOOOO iterator 00O O0O0OOOOOOOO >O0O00O
Sum OO0 ITOOOOO ProductDOOODO Table O OO

Sum[i, {i,1,10}]

Product [x-i, {i,0,5}]
Product[e, {e,x,x-5,-1}]
Table[i!, {i,5}]

Print[] 0000000 0O0OOO0OOO0OOOO0O0OOO0O0ODO0O0OO00O0O00DOO Tablell
0000000000000 (000000 cOoooooooOooooooooooon)o
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7.2 0OO4dd

Mathematica 0000000 (00O0OO0OOCOO)OODODODODOOOOOOOO
0000000000 f(x)=220000 f0OO

flx_ ] = x°2

0000000 “000 [000_1 :=070000000000000 «“0o0_0oo07] :=
O0”000000000000000O00O0) 0000000 DOOO000D0D0OOODODOOO

f[4]
fla+1]
f[3x+x"2]

OboooboO “£"buobobobobboo*=s, 000 «<22£” 0000
gbbobooodgobbod

[: flx_,y] := x"2 - y~2) / (x°2 + y°2) :]

Dooooooooooooboobobobobobobobobboobgn Fibonacei O
Oob00obOobo0o f00obooobo0oboboooboobooob0oboboobooogooon

flx_1 := flx] = flx-11+f[x-2] ; fl1]1=1; f[2]=1
Table[f[n],{n,10}]

gboogao

flx_] := Sin[x]/x; f[0]=1
Plot [f[x],{x,-2Pi,2Pi}]

73 Uuuudouoooooan

gbooooboboboooboboboobooboboooobobobooboboobooooon
gbbobobooboboooboobooboboboboboboobbobbobbobobobboobg

0000000 0000000000000 0000oooooooooO0O (oooo
000000000)000000®000000000000000

PowerSum[x_, n_] := Sum[x"i, {i,1,n}]

00000 “PowerSum[x,5]1” 000000000000 “PowerSum[i,5]” OO0
0000 “Module [{local-varl,local-var2,..}, procedure]l” 000 OO

PowerSum([x_,n_] :=
Module[{i}, ~ 0000 i0000D0O00
Sum[x~i, {i,1,n}]
]

0000000 (Medule[l] D0ODODOOO Block[1 DOOOODODODOOOOODODOO
0000000000000 0000o0OoODo0oooooooooD)o

‘00000000000000D00000D000000D00000000000000000000000
oo
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context 00 OJ00O0O0O0O0O0000O0OOODODO“ 000ooooooooon
000000000 (0000000000 0)dceontext (DODOOOOOOOOO
0)OooOoOoooOoooooooooo

/

Begin["Private‘"]
PowerSum([x_,n_] :=
Module[{i},
Sum[x"i, {i,1,n}]
]
End[]

00000 “Private” OO0 context OO DOOO0OOODOOOOOODOODO
gbobooobobooobooboooboboobobooobobooobooboon
oon

0 1.

0000 Fibonacci DOODDODOODODODOOODOOUODOODOOODOOOD DDODOODOO:

Fibonacci[n_Integer?Positive] :=
Module [{fn=1,fn2=0},
Do[{fn1,fn2}={fn1+fn2,fn1}, {n-1}];
fnl
]

0 20
podooooooooooooo (D D) ogooo
mean::usage = h
"mean[list] returns the mean value of the elements of list."
variation::usage =
"variation[list] returns the variation of the elements of list."
Begin["Private‘"]
mean[1_List] :=
Module[{n = Length[1], i}, Sum[1[[i]],{i,n}] / n]
variation[l_List] :=
Module[{n, m, i},
n = Length[1l]; m=mean([1]; Sum[(1[[i]]-m)~2, {i,n}]/n]
End[]
J

Mathematica OO0 COOOOOOOOOOOODOOODOOODOOOOOOOOOOOOOOOOO
oobobobooogooobooboboboboooooooboobobobobboooooooDoDboD
coJ0O0U0OO0O (UUODOOUDOO)ODUOODUOOUDOOUODOOOUDODOUOOOUOOODDO
000000000000O0000o0OD0 (DOD0DU0DoOO0ODO00D0DOO00DU0DOLO0OUOOLODOOooOo
0000000000000 000000000O000O00DLOOOUOOoDOoOOoOoOO)
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§ UUUUUOUOOO0O ImMouooboooon

godddoooouoooooboobbbbbobbbibodd0 v 0o oooooo
or HOOODOOOODOOOODODO Mathematica UODODOODODOOOOODOODOOO
Mathematica 000000 (00)000C00O0O0O0000000000O0O0O0O0OOOOO
gbbobuoogbboboooobo

o1

googobogboobooboobbooboobbooboooboobbooobo
000000000000 00000 (000000000000 oOO00D)DoDoogoooo
0000000000000 0(@CO00000000000D000000000 Mathematica
0000000000000 0o0o00ooooooooooooooooDoon)

g 2

10oo00oooo0o 200000 fOOODOOODODOODOOOODOOODDOOODOODO
gboogbobuodgboooobbogbuoobbuogbooobouoobbooboobobo
0000000000000 0000000000ODOO000O0D0D0DOoooOoOoO? OO0
obgobobobobbobbooboboobooboobooboobooboTos0b0bO
O00000000oooo)

A Evaluate(]

(:Table[BesselJ[n,x],{n,5}] :}

O00000{BesselJ[1,x],BesselJ[2,x],BesselJ[3,x],BesselJ[4,x],Bessell[5,x]}
OO0 s 0o ooouoooouooog

(:Plot[{BesselJ[l,x],BesselJ[2,x],BesselJ[S,x],BesselJ[4,x], BesselJ[5,x]},{x,0.0,10.0}] :)

gboboboog sobbouooobbbouoogoobobod

(iPlot[Table[BesselJ[n,x],n,5],{x,0.0,10.0}] j)

O0o00obobooboboobbogbbLsper 0000 bOo0oboboobobOooboobO
goo

(:Plot[Evaluate[Table[BesselJ[n,x],{n,5}]],{x,O,lO}] :}

gbboboooobbbooogbbbuooobobboobooogn
goo
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(jf[x]:=Sin[x]

OO000ODODIf[x],x] O Coslx] DO ODOO

(iPlot[D[f[X],X],{X,O,Qpi}]

0000 Ceslx] DDOODOODODO

(:Plot[Evaluate[D[f[x],x]],{x,O,QPi}]

gobooo

(:Plot[f’[X],{X,O,QPi}]

N N N N

oogo

B 0O0O0OO0OOO

B.1 2000 Newton U

flx_,y_1:={x"2-y " 2+x+1,2 x y +y}
Df [a_,b_] :=Module[
{x,y},
Transpose [{D[f[x,y],x],D[f[x,y],yl}] /. {x->a,y->b}
]

{x,yr={1,1}
Do [{x,y}={x,y}-Inverse[Df [x,y]].f[x,y];

Print [{x,y},"=",N[{p,q},20]1,

{6}

]

N

gboboboooobbbooogbbbuoogobboood

fl{x_,y_}]:={x"2-y"2+x+1,2 x y +y}
Df [{a_,b_}] :=Module[
{x,y},
Transpose [{D[f [{x,y}],x],D[f[{x,y}],y1}] /. {x—>a,y->b}
]
xk={1,1}
Do [xk=xk-Inverse[Df [xk]].f[xk]; Print[xk,"=",N[xk,20]], {63}]
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B2 000O0O0O0D0O0OOO kyokuchi.m

Module [

Module [

[
00000 £ 00000000 (oooooo)
kyokuchiten[f_]:=

{fx,fy},

fx=Simplify[D[f[x,y],x]];
fy=Simplify[D[f[x,y],y]1];
Solve [{fx==0,fy==0},{x,y}]

x J0O0O00 £ 0000000000 sO0OO0OO0OO0OO0OO0O0O %
bunsekil[s_,f_]:=

{ff ,HesseXY,aSolution,restSolutions,valf,11,12},
ff=f[x,y];
HesseXY = {{D[ff,x,x],D[ff,x,yl},

{D[ff,y,x],Dff,y,yl}};

restSolutions = s;
While [(restSolutions != {3}),

aSolution = First[restSolutions];
restSolutions = Rest[restSolutions];

valf = ff /. aSolution;

{11,12} = Eigenvalues[HesseXY /. aSolution];
If [11 > 0 && 12 > 0,

Print[aSolution, ", OO f(x,y)=", valfl];

If [11 < 0 && 12 < 0,
Print[aSolution, ", OO f(x,y)=", valfl];

If [(11 12 < 0),
Print[aSolution, ", O0OOO00O"]];

If [(11 12 == 0),
Print[aSolution, ", DO 0ODOO0OOODOOOOOO"];

]
\}
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