oooonnono

Mathematica [0 [J

g gd

20040 70 10

o000 (ooo) o
http://wuw.math.meiji.ac.jp/ "mk/syori2-2003/mathematica.pdf

gobooobobogo

0O 0Ooo

oboooboooboobg l\/fatuhematicaDDDDDDDDDDDDDDDDDDDDD
gbobobooggbbbuoooobbboooobboooobboboooobobobogo

1 Mathematica OO0 O QOO0

OO00000000b0000000 oyabun OO0 00O OO Mathematica U000 OO
00000 (Windows 000000000000 000O0O0O0OOO0OO) 00000000
gbobbooboobooboobooboobobbobooboob




oyabunj, math

Mathematica 4.0 for Solaris

Copyright 1988-1999 Wolfram Research, Inc.
-- Motif graphics initialized --

In[1]:= 1/2 + 1/3 < gooo
5

Out[1]= - - JOoooooooood
6

In[2]:= a={{0,1},{6,1}} <~ oogogo

Out[2]= {{0, 1}, {6, 1}}

In[3]:= Eigenvalues/[al ~ oooooooog

Out [3]= {-2, 3}

In[4] := Eigenvectors[al ~ 00oooooooooog
Out [4]= {{-1, 2}, {1, 3}}

In[5] := Expand[(x+y) 6] ~ ooDoo

6 5 4 2 3 3 2 4 5 6
Out[6]l=x +6x y+16x y +20x y +16x y +6xy +y

In[6]:= N[Pi,50] ~ 0gog so0 O

Out [6]= 3.1415926535897932384626433832795028841971693993751

In[7]:= Integrate[Loglx],x] -~ 0ooo

Out[7]= -x + x Logl[x]

In[8]:= Plot3D[x"2 - y~2, {x,-1,1}, {y,-1,1}] ~ OOO

Out [8]= -Graphics- - Joooooooooooon

In[9] := Solvel[x~3+2x==1,x] -3 000oooooooa
gogoduoobobobobobbboooooooououooooo

2

In[10] := ParametricPlot3D[{Cos[t] (3+Cos[u]),Sin[t] (3+Cos[ul),Sin[ul},
{t,0,2Pi},{u,0,2Pi}] ~ gooboboobooo




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

200400000000000D000OMathematica4 0000000 40000000000
000000000000 00000000000000000000000 Mathematica
40000000)

4 0000000 (0DOD)

4.1 00000

/DDDDDDDDDDDDDD Mathematica OO0 0O 0O ~N
1. 0000oU0ooooooo
2. 00000 - Mathematica 4 — Mathematica 4 O 00O

3.000000000 “Untitled-1” 00000000000 00000000OO0O
00000000 [Shift +HEnter| 0000000

(D0OODCOOO0O0U00DU0DODoDoOCOoOoOoOoOUOUoOoooDoDooOoOO)
N J

0000000000000 000000000000000000000000000000000000
goooooooooooooooOooOo copooooobOoOooooooDoOoCoboOoOOoOogOooooooDo
ugboobobogoboboobooboboboobobooboboobobooooboboobooboooa
obooboooOoboobOOooooooooboooobooboocoboooobooobooooboooOoooog
boboobooooboobooooooo



4.2 0OOO0OO0OOO0O

e “In[(UO]:="000000000000ODOODODOLOOOOODODODO

e “Out[0U]="0000000000

gooooooooooooo
e ULOOOOO
o Y% --% (kO0O0DD) kDOOOOD

e/n(nO00O0O0) Ouwrp|000 (nODOOOO)O

gboboboogobbbuogoobbboooobobbooooobobon

e Edit[] )0 OO0OD EDITOROUDOOOODOOOOOOO)
e Edit[0] (00000 DOODODDDOUDODOODDO)
e EditIn[] (OO0 In[l OOO0),EditIn[0 0] (In[O0]1 00OD0O)

e EditDefinition[f] OO f00OOOO0O

4.3 UOOOOOO

ool «< goggdd  goougboobodgbooboobooboobod

gooooooo g >»dggddd gogooooooob

Joooooooon g >»>»>Jddddd oooobbobbbooooo
(>>000000000o0oooooooon)

gooboogogno nooodd

gbobooodooo 'oboobodgdd

doooooooooobo <« mgoooooaoa

goodooooobbobobooog >»>mgdgooooog

O00D0000oOoooog savel"OOOOOooo", oo 1, OO0 2,...1
O00D000000D0D <« OO00O0O0O oooooo
In(],O0ut[] OO ODO0OOOSave["todaymath.txt", In, Out] DOOOOIn[ ], 0utl
10 todaymath.txt 00 000000000000 (0DO0ODDOOOOOOOOOOO
000000000000000000000oO)o

OO00oOob0ob0ob0o0oo0oooobD0obDO bump["OOOOOM]
OO0 math -x 0000 ODOOO0DOOO




5 Uoblb —Oobouobooobogno

O000Mathematica OO0 000000 O0OO0ODOOOODOOOOO0OOOOODOOOOO
gbbobuoooobbbduodonbo

5.1 00O
e (H)UDODOODOOUODUODOUUODOODOODO

e []O0ODO (DDOOD)DODOODOODOOOO
e { }]0000DODODODODODO (DODODOOODODODO)O

e ([ ]1]000D0O0ODOOODODOD (DODOOO)O

5.2 00 (00)00oOoOoooooon

« 1000000000000 00000000000C0ODNO000000000000
0 (000000000)0

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

7Global‘x O DO OD0OOOOODOOODOOO0ODOODO

x3inx JO0O00O“sin” OO0O0OO0O0O0000D0O0O0OO0

e a=. 000 Clear[a] 000 o000 (DODO0OO0 —OO00D0O0)DODODDOOODODODO
O00000 ClearAll1[J] ODO0O0O

e Removelal DO OOOOOOOOOOO

00000000 (0000000000000 0000 )00CLlear[0D0] 000 Remove [
0] 0000000000000 00D00O0O0 (000000 0ooooDoooOooOoOOo
O0000000000oooo0)o



/DDDDDDDDDDDDDDDDDDDDDDDD ~N
In[1]:= f=x"2+2x+3

2
Qut[1]=3 + 2 x + x

In[2] := x=1

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]= 2 + 2 x

5.3 0UQ0OO

e J00DODODDODDODDO OKOatb,a-b,axb 000 a b (00000 abO0OOOOOO
250000000005k 0 5000 a00O0), a/b.

e 0D a™b, 00 at OO OO0

54 0O0OOOOO

Sqrt[x], Explx], 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
0000000 DDO0O0O0OO0O0OO0O00000000000000OoooDoOoooo0oo0o00og
(0000000000000 O0D0o0oO0ooooD)o

000000000 (COoo00Uo0)oooooooood

e JOODOODOODDOODO [1



obobboobooboobuoobooboobobboo

e 200 0x00D00O0DLO0O0ODLOO 2000 OO0 O0ODLOO0ODOODODODODO

OO000b0obo0oooooobobobooboobOonoptions] DDOODOOO

Options[Plot] Plot OOOOOOODOODOO
Options[Plot, PlotRange] Plot J PlotRange DO DO ODOOOMO

OO000D000000000000 “setOptions[]1”7 000000

5,5 0000OD00ODO (DooOoOooooo)

00000000 (00000)0000000000D0o0o0oooooooooDoooOoO
OO00O0o0Db0ob0o0 sin(J] 000000000 0O0O0ODO0ODO0ODO COOO double IO
O (@0O0O000000 WSOO 100 1600)0000000000000O00OOOCOOO

Oo0O000O00DbOO00DO00oDOOoO0boO0ooDbOooDboDLoO20t0000000
god

Sqrt(2] DOOOO0OO0OO0OODOOO0OOO0O0OONISqre(2], 100] ODODOOOOOOOOO
god

5.6 0UU

1/2+1/3 000000000000 000000OO00DO0DO0ODOOO

57 000 (DO0OODOOOOOO)

a N
2 flx] + 3 f[x]
pl = Expand[(1+x)~10] OO0D0O0bOo0o0oobooogo
p2 = (1+x)~°3

PolynomialQuotient [pl,p2,x] ooooo
PolynomialRemainder([pl,p2,x] O0O0OO0OO

PolynomialGCD[p1,p2] Oooooboo

Apart[1/(x73-1)] oooooOoogo

Remove [p1,p1] Ooooo
\_ /
5.8 OO

Pi(000O 7)), E(0D0O0O0OOO e), Degree(= 180/7), (00O O i =+/—1), Infinity (O
00 400), ComplexInfinity (OO OO0ODO0O), GoldenRation (000 )0 0O0O00O0OO
gbobobooodgoboon




5.9 U0OOOO

OO000Db0bO000000Do0ob0obOob0O0O0d Expand[(-1+8Sqrt[3]1I)°3] OO O

5.10 UOOUoggg

a N
(1+Sqrt[3])~2; N[%,100] OOOOOO 1000
N[Pi,100]
N([E, 100]
27100 // N
N[Sin[30 Degree]] sin30° 0000
\_ /

5.11 00 (00O0000O0O000)

a ] N
n=2"2"5+1 n = 2% + 1 = 4294967297

PrimeQ[n] n 00000000000
FactorInteger[n] n O0O0OOO0O
Mod [123456,123] 123456 [0 123 000000

GCD[96,18] goodgd
Remove [n] oogn
N /
5.12 OO0
4 N
z=(3 + 4I) (1 + 2I) (3 + 44)(1 + 21)
Re[z] 00
Im([z] 00
Conjugate[z] ooooo
Abs[z] ooo
Arg(z] OO0
ComplexExpand[E~(Pi I/6)] a+: 00000
Remove [z] o000
= /)

5.13 U0OOUogg

OO00000obO0o0b0ooboooboo0oboo0ooo0ooo0o0b0o0o00g simplifyll O
OoobobobobobobbbobobuobobOo0obOobO simplifyAl OD OO




0000000000000 0000000O0 (DOoOO00ooODOOoUOooOO)DDooooo

00 Together[], 00O OO Factor[], 00O Expand[] OOODOOO

-

N

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

Remove [x,y]

~

5.14 0O0O0OOOO

Ooobooooboooobooobooobooobooobooooon /.
gboogbooboogooon

0000 FullSimplify[l] 0O ODOOO

-> 0 0

y =x"2
y /. x->1

y y0OODOOOO0OO0OO

Remove [x,y]

O00000oDo0o0oooooooo {jooooooo /.

gooon

{00 ->0, 00 ->0,...

(x+y+z+ w2
hi/. {y>1,z—>2} yO 100=z0 2000

Remove [x,y,z,w]

000000 selvell] DODOODODOODOOOOODOODOODODODOOOODODOODO

¥»+2r+1=0000 300000000000000000 OK.

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

x*3/. %
Remove [x]

gb 3booggoon




5.15 0O

; N
D[x"n,x] (™)
f=x"2+2x y+3y~2+4x-5y+6
D[f,x] fx
D[f,x,y] fay
D[f,{x,2}] foz
D[f,{x,2},{y,3}] fowyyy
Remove [f]
flx_]:= x"2+2x+3
77 [x]
Remove [f]
\ )

5.16 UUOUOUOOUOO

Integrate[U O O0O], Integrate (DD UOOUOOO] DOOODOOODOODNO NIntegratel]
Oo0000odoo0o0ooooo0ogUoooo0oOoOoo0UooDoooOogUoooDooOoooo
ooo

e N
Integrate[1/(1+x72) ,x]

Integrate[x~2,{x,0,1}]
Integrate[E~(-x"2),{x,0,Infinity}]
NIntegrate[Sqrt[Sin[x]], {x,1,2}]

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

5.17 00O (COO, Taylor 00O)

a I
Sum[n,{n,1,5}] Zn
n=1
Sum[k~2,{k,n}] >k
k=1
Series[Exp[x],{x,0,10}] 2=000000 100000 Taylor OO0

N /

5.18 UOOOOU

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

10



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
gobobogobobobooobboooobbbooobbboooobbbooooboboon
ooooooooboooooobobooobooooobbooobooog »// NOO0O0DO N, 50]
gbooboooobboooonoo

Solve [x"3+2x"2+3x+4==0, x]
% // N Oo0ooooooo
N[%%, 50] 0000000 so 00000

obobboobooboobooboobood

Solvela x + b ==0, x]
Reducela x + b ==0, x] O000000O0O00O0O0O

0000000000000000000000000000000O000000 (00O
000000)00000000000000000000000000000ONSolvel],
FindRoot[] D0 DD ODOOOOOOODO

NSolve [x~3+2x"2+3x+4==0, x, 40] OO0 400000
FindRoot [x"3+2x"2+3x+4==0, {x, 0}] Newton 00 0000000000

5.19 U0

OO000000 Limit[] O0O0O00O00O0D00O0O0O0ODO coDODOODO “Infinity” OO
goooboooon

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 (0O00)00OO
Limit [Tan[x], x-> Pi/2, Direction -> -1] 000 (OD0OO)00OO

520 0000ODOOOO (CoOooooo)
{0 }000000000000000O00O0OOOOOODODODODODODODODODODODODOOO

11



ooooo

list = {1,2,3} 1,2,3000 300000000000 1ist00O0O

e OO OOODLDLDLDOUOODLODLDOOOO

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

e JJ0I0D0ODOOODOOUUUUUOUD (DOODDDDODOOODOOUODUDODOOOO
0000000000000 0) 0000000000 oOooDoooOoO Part[0O]DO
(OO0l 000000

e N
list = {1,2,3}
Part[list,2] OO0 1list[[2]] list 00O 200
Eigenvalues[{{1,2},{3,4}}] O0ooooooo
lambdal = %[[1]]; lambda2 = %[[2]] pooouooood
{lambdal,lambda2}=Eigenvalues[{{1,2},{3,4}}] OOOOO

N J

e JOUOOODLDLDUOODLDLDOUOOODLDOO

e 1JUIDDOUOUDDOUODDOOODN Union[], Intersection(], Complement[] OO
oooooo

e JUUUUOOOLOOODODO

~
{1,2,3}+{a,b,c}
2 {1 3 5}
{1,3,5} / 3
{1,2,3} . {3,4,5} OO
{1,2,3} {2,3,4} ooooog
{1,2,3} / {2,3,4} OOO0OOOO
\_ /

e JUUUOLOODODODOO

A={{al1,a12,a13},{a21,a22,a23},{a31,a32,a33}}

y={y1,y2,y3}

A .y goooogooond
(DDDDDDDDDDDD

O0000D000000000 Det(], 0000 Transposel[], 000 Inversel]l, 00
O Eigenvalues[], DO OOO0O Eigenvectors[] DOODOOODOMO

12



e Lisp0ODODODOOODOD First[l,Rest(1 0OODODOOODOO

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

e JOIDOODODOO Tablel] DD ODOOOODOODOODOO
a N
Table[i2, {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}]
Table[PrimeQ[2°2"p+1],p,8]
Table[{2"2"n+1,PrimeQ[2°2"n+1]},{n,6}]
- J

e ReadList[] DO DO ODOOODOODOODOODOODOOOOOOODOODODO

Readlist["OOOOO", Number]

ReadList["O OO OO™", Number, RecordList]
Readlist["OOOOOOO™"™, Number]
ReadList["!'O00O0OOODO", Number, RecordList]

“square.data” U

11
2 4
39
4 16

gbbbooobobbboodobbboooobbbuooobn

ReadList["square.data", Number]

ReadlList["square.data", Number, RecordLists -> True]

6 Mathematica U0 00O OOOM

6.1 0JOO0OOOO

gbobgbogobooggbbogbbuooobobbooobooobbuoobooooo
gbobbuooogbbbuooouooobbbuoodaobood

“File” 0D O0O0O0O0OO0OODO0ODOO FileOOOODOO “Quit” DOD0ODOO

13



“File” 0D 0O0O0OO0O0OO0OO0O0ODOO0ODOO DOoOOOobDOOO0ODOOoOooboOOoooDo
gbooboboobooboobgg

(000000000 Mathematica 000000000000 ODODOOOO)

6.2 UUUooooboooooon

gbodgbbbuoooobbbdoodgbobbbooobo

200000 Plot[] (DODODOODO), ParametricPlot[] (D0 0DODDOODOOOO
0), ListPlot[] (00O O0OOODOOOOO)

300000 Plot3D[] (200000000), ParametricPlot3D[] (000 O
0000000000), ListPlot3D(]

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

6.3 UOLODOOUOoOOoooObOn

gboboubboooobbooobbuoooboobboobboooobboooboo
obobobobooooboboboobobooboboobobooboboboobo
OO0 show[] DODODOODOODOODOOODOODOODOODOOOOO InputForm[]l OO0
oboobon

gbobuoodd gl,g200000000000OO0O0O0OO0ODOO0O

~ N
gl = Plot[Sin[x],{x,0,2Pi}]

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

Show([g1,g2]

InputForm[g1]

64 UU0OLOUO0OLObOoOoOoooobobboooao

N000000000000000000000000
(1) 000000000000 o 00000000000
(2) DOoOO0O0O

(3) 000000000000

goboboogoobbboooobbboooooobooo
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(0000000000000 00000D0D0000O0OODOODO0OO0DDO0OODODOOO0OO
ooobobdoboboboobuoboooobooboboboobobobobobobo
0000000000000 00000000000O0O0000D0D0ooOoOoOoDOoDOOnO)

OO0b0o0o0oobOobo0obbooboOo »20DO00”00000DO0O0ODO0O0ODOO Plotl] O
obobboboobooboobooboobob

?77Plot
oobooooboooboob"obuoobg »>0700bgobg

AspectRatio -> U0 00000000 1/GoldenRatio
Automatic O DO 1:1

Axes -> 000

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

Compiled -> False godddotd True

Frame -> True goddduogn False

GridLines —-> Automatic

PlotRange -> {zmin,zmax}

PlotPoints->100

gbobuogdbugobuooobbuoodbbioodbibOsetoptions DUOOOOOOO
U000 Plot3D DU UU PlotPoints U 100 DO UUOOOOOOOMO

SetOptions[Plot3D, PlotPoints->100]

6.5 20000000000
6.5.1 Plot][]

10000000000000 Pletll] OOOODOODODODOO

Plot[0O, DODOODOOOODO]
Plot[{UD t1,002,...,00n}, OOO0OOOOODOO]

gbogbbodgboobbboobbooboobbodboobobooboooboobo
00000000000000000(000)00000000000000000000
000000 PlotPoints DOOO0O00OOOO0OODOODOO

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,0,2Pi}]

15



6.5.3 ListPlot]]

gboogobdodgbboobooboudgboboobobodgboooboobboooboo
OO00000D000000000 Taplell] DOOOOOOODOODOODOOOOOOO

fp = Table[{t,N[Sin[Pi t]]}, {t,0,0.5,0.025}]
ListPlot [fp]
ListPlot [fp, PlotJoined -> True]

6.5.4 NDSolve|]

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

(0D NDSolve[] OO DODODOOOOOOOOOOOOOOOODOOOOOOOOOOOOO
gooopoboboobboddoobddoooobobobobbbbddoooouooo
0000 InterpolatingFunction 00 O0O)

y[1.5] /. %k

6.5.5 2000000000000

20000 (z,y)— f(z,y) 0000000000000000 ContourPlot[12, D000
00 DensityPlot[] 000000000 0000

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

gooo

[ ContourPlot [Sin[x]Sin[y]l, {x,-2,2}, {y,-2,2}] ]

gbooooodgn

Contours -> 0 U

PlotRange -> {zmin,zmax} OO O Automatic

PlotPoints -> 00 (QDOOOO0OOO 500000000000D00O0O)
ContourShading -> False (0D OOOOOO True)

200000000000 0D0O00DOOO0DOO00DOOO0DO0O0DO ImplicitPlot[]
000000000 (00000000000 Mathematica 000 O0)0OOO0O0OOOOOO
[0 Needs["Graphics‘ImplicitPlot‘"] OUODOOODOOODOODO

0000000 contour (line) 0000

16



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

6.6 LUUOUOOOOOOOO

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

gbooboogoooboood

(: Plot3D[Sin[x y], {x,0,3}, {y,0,3}]

gobboooobboboooobbobooo

HiddenSurface -> False oogooogg
PlotPoints -> O 0O goooooooooooono
ViewPoint -> {x,y,z} ggoooo

ParametricPlot3D[], ListPlot3D[] 00O OODODODOOOOOOOOOOO

-
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],u}, {t,0,2Pi}, {u,0,4}]

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

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

6.7 ODOOUOOUoooOooOoODOOO

OO0 Export[] O “Export["OCO OO0 "], DODOOODODO]” OOODODODOOODOO
O0oo0obo0o0o0oDbOob0bo0DooonDoobDOnDO epsO00booboobDOonO EPS

(Encapsulated PostScript) D0 0000000000000 0O0O0O
O0000000000000

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

D000 “torus.eps” DO UODOOOODOODOODOOODDOODOODOO
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torus.ps U OO
(iwaltz21% lp -d00 000 torus.eps 4:
obobobooboooboooboobon

OO00O0DbO0bo0O EpSO000O0 KIgXODOOOOooOoooooooooo

6.7.1 0OUOO0OOOO

Display[] OO0 “ Display["!psfix > 00000, 000000017 0000000
0000000000 PostScript 0000000000
0oQ

gobbooggobobodd

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

7 Mathematica OO0 0OOOO

(0oo)

8 Mathematica DO OO OOOOOMO

Mathematica OO0 O0O0OO0OO0OOO0O0OO0OOO0OO0OO0O0OO0O00O0OO0O0OO00O0OO0O0OOO
ooogooooobooobooboboboboboboobobobobobUobobobobo
gooboboboboboboboobbobobobobobobooboboobobobo
OO0 or0D0O0DOO0ODODDOOO

e JUUUODODODODODO
e J00IO (DOOODO)

e JOOUOOOODODOO

gooboooobboobooon

gboboboooobbbooooboboooon

8.1 UUULUILUUOOOLOLObLbOOOoOoOon
8.1.1 OUOOOOoOoOO
(1) »"0000000O0O0D0OODOOO

(2) “¢,%” 0000000000
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8.1.2 0000 (0OD)
000000000000 CO000000000000:

== gogooo

l=b UOUOOOOOO

<b alpU0Oooggdg

>b al bOUOgoonbn

<=b al pUUooooooobn
>b al bOUogoonon

&& gogoo.

|l goooo.

! gogoo.

[ 2 O R VA I

UO0O0O0O0O0OFalse=0,True= 0, 000000000000O00O00O4

/
141 ==

273 ==

1<2<3

2 1=3

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

\_

8.1.3 ULUUOUOOObOOOO

If [test, them-statement, else-statement] OO0 00000000 O0OCOOOO

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

814 U UOUOOODO

gboogbbodgboobbooboobbuooboobooboonobooboooooboo

0(000)000o0o0o0oooO0o0ooooooooooo

Do OO OOODO “Dolstatement, tterator]”. Fortran 0 do OO C O for O O BASIC O
FOR NEXT OO OPascal O for 000000 Odterator (OO0DOOOO0)O0O00O0O0OO

O statement (0) 00000000000

19



a I
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; Do[r=1/(1+r), {100}]; r 100 O
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
N )

While 00 0000 “Whileltest, statement]”. C O Pascal O while OO OO0 OO test
00000000 statementO OO0 0OO

i=1; While[i <= 10, Print[i]; i++]

00000 “4 <= 107 O test, “Print[i]; i++” O statement DO O 00O O

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

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

OoOoooOgbD DoODODOOOODOD iterator DUOODDODOOOODOOO X OOOOO
Sum OO0 [IOOODOO Productd OO OO Table OO O

Sum[i, {i,1,10}] 1=1,2,---,10
Product [x-i, {i,0,5}] 1=0,1,---,5
Product([e, {e,x,x-5,-1}] e=z,o2—1,2 -2,z -3,z —4,x—5
Table[i!, {i,5}] 1=1,2,3,4,5

Print[] 0000000 0C0O0O0O0O0O0ODODOOOO0O0O0OOODDOOODODO0OOO Tablell
0000000000000 (000000 cOooooOoOOooOooDoDUoOoOoooooon)O

82 UO0OOO

Mathematica 0000000 (DOO0O0OOO0)000O0O0O0O0OOOOOOO
0000000000 f(x)=220000 f0O0O

flx_] := x72

20



0000000 ‘000 [000_] :=0700000000000(00 “00_-007 :=
07’ 000000000000000D0O00)0000000D00C0O00000ooOooooOo

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

OO000D0O “¢7 00000000000, 000 “2ef” 0000
oboboobooboob

[ flx,y] = x"2 -y72) / (x°2 + y7°2) ]

OO00000obO0oob0ooboobboobooobooobobo0oobobo0oOoDO Fibonacei O
OooobOobOo foboobo0obobooboooooobobooboooooo

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

obooobo

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

8.3 UUUUbbUboooobon

goboooogobooobobooboobooboooobooboobooboobobobooobooDbo
gboboobooboboooboobooboobobobobobooboobobbobobobobobobooono

0000000 OD0000000000O00000D0ooooooOooDoOoOO (boooo

000000000)000000%0000000000000on
PowerSum[x_, n_] := Sum([x~i, {i,1,n}]

00000 “PowerSum[x,5]” 000000000000 “PowerSum[i,5]” OO0O
0000 “Module [{local-varl,local-var2,..}, procedure]” 0000 0O

PowerSum([x_,n_] :=
Module[{i}, ~ gooo i00goooooo
Sum([x~i, {i,1,n}]
]

O000000 (Medule[l] DODDOOO Block[1 DODOOOODODOOOOODODOO
0000000000000 00000OoOOoO0ooooooooDoD)o

context 00 O0O0O00OOO0ODOOOODODOOOOO ODO0OOooOOOoOooDoOoOoOoD

000000000 (0000000 000)dceontext (DOOOODOOOOODO
0)000000D00O0ooO0OO0oooooo

‘00000000000000D00000000000D00000000000000O000000000
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a4 N

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

J
O00OD00O “Private” OO U context OO ODOOOOOODODODODOO
gbbboodobobooobobooobboobobooobbuooobbood
god

0 1.

O0O00d0 Fibonacci DOODDOOODDOODOOODOUODOODOOODOOODl DODODOODOOO:

Fibonacci[n_Integer?Positive] :=
Module [{fn=1,fn2=0},
Do[{fn1,fn2}={fni1+fn2,fn1}, {n-1}1;
fnl

0 20
gooooooooooooooono (D D) gooo
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[l_List] :=
Module[{n = Length[1], i}, Sum[1[[i]],{i,n}] / nl]
variation[l_List] :=
Module[{n, m, i},
n = Length[1]; m=mean[1]; Sum[(1[[i]]-m)~2, {i,n}]/n]
End[]
)

Mathematica 00 COO0ODOOOOO0OODOOOOO0ODOOOOOODOOOOOOOODOOOODO
googbooooboooobooboboobooboooobooboooboboobobobon
O000O0OD0oo00UO0ODO (DODODOOULO)UODOOUDODOODOUDODOOOODOODOOUOODOO
0000000000000 0UO000LO0U00(o0ooOUO0D00o0DLoOUOOOOOooOo
0000000000000 00000000O0O0000DU0000O0O00DUUUOoOooOoOOn)
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9 D0O0OUooooo nmMooooon

godddoooouoooooboobbbbbobbbibodd0 v 0o oooooo
or ODOO0OOODOOOODODOOO Mathematica OO ODOOOODOOOOODOO
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
gboboboooobbbuooobobbbooogbooboood

10 OOO0

e JOOUOOOODODOO

goobobodgd

e OO OOODO

e OO

gooooogn

A 00000000 — Evaluate]]

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

O00000{BesselJ[1,x],BesselJ[2,x],BesselJ[3,x],BesselJ[4,x],Bessell[5,x]}
U0 s 0o ooouooooooog
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Plot [{BesselJ[1,x],BesselJ[2,x],BesselJ[3,x],Bessell[4,x],

BesselJ[5,x]},{x,0.0,10.0}]

gboboboog sobobouooobbooogoobobod

[Plot [Table[BesselJ[n,x],n,5],{x,0.0,10.0}]

)

D000 s00000000000000000000000000000O00A0O Lisper OO

gboboboooobobobboooouoooon

[Plot [Evaluate[Table[BesselJ[n,x],{n,5}11,{x,0,10}]

)

gbooboooobbboooobobboooobbboobboooon

goo

[f [x_] :=Sin[x]

OO000D00ODIfx],x] O Coslx] DD ODOO

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

0000 Ceslx] UODODOOODOODOO

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

goooo

[:Plot[f’[X],{X,O,QPi}]

N N NN

gooo
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B 0O000OO0OO

B.1 2000 NewtonU

flx_,y_):={x"2-y"2+x+1,2 x y +y}
Df [a_,b_] :=Module[
{x,y},
Transpose [{D[f [x,y],x],Df[x,y],y]1}] /. {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},201],
{6}
]

-

goboboooobbbooobbboooobbooon

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}],y]1}] /. {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

00000 f 00000000 (OoOoooo) =)
teiryuuten([f_]:=
Module [
{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 00000 f 0000000000 sO0OO0DOoOooDoOoOoOooOoOg *)
bunsekil[s_,f_]:=
Module [
{ff ,HesseXY,aSolution,restSolutions,valf,11,12},
ff=f[x,y];
HesseXY = {{D[ff,x,x],D[ff,x,yl},
{D[ff,y,x],DIff,y,y]1}};
restSolutions = s;
While [(restSolutions != {}),
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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r oo

oyabuny, math

Mathematica 4.0 for Solaris

Copyright 1988-1999 Wolfram Research, Inc.
-- Motif graphics initialized --

In[1]:= << /home/syori2/kyokuchi.m

In[2]:= flx_,y_]:=x y(x"2+y~2-4)

In[3]:= s=teiryuuten[f]

Out[3]= {{x > -2, y > 0}, {x > -1, y > -1}, {x > -1, y -> 1},

> x>0,y >0} {x>1,y->-1} {x—>1,y ->1}, {x>2, y > 0}
> {y > -2, x > 0}, {y > 2, x -> 0}}

In[4] := bunsekil[s,f]
{x->-2,y->0}, 00000
{x->-1, y-> -1}, 00 £f(x,y)=-2
{x->-1, y->1}, 00 f(x,y)=2
{x->0,y >0}, OO0OOO
{x->1, y->-1}, 00 £f(x,y)=2
{x->1,y > 1}, 00 £f(x,y)=-2
{x->2,y->0} 00000

{y > -2, x -> 0}, 00000

{y > 2, x->0}, 00000

In([5]:=
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