20030 000001II O9DO

OO000000bO00Ooo0O (1)oboooooo

oooao 0o

0

0O
20030 60 120

oooOooInooooooot

1 000000 computing
1.1 N,S, GO 300

0000000000000 0 (computing, computation) 0 O Numerical (computation),
Symbolic (computation), Graphics 0 NSG O 3000000000

Numerical Computation 0000000000 OOOO0O

e Numerical Simulation 0 computer 000 0000000000000 (ODOOO
O0)oooooond
e JO000OOCODOOO0OOOODOOOOOOUOOODDOODOOOOOOO
e 00000 DODODODOOIOOOOIOODODOOOOOOOOUOUUDOODOODODODDODO
Oo0o0o0o00ooooooooooOooooooooboDo
Symbolic Computation D0 0000000000000 O0OOOOOO0OO

e 0O OO, computer algebra (00000 )000O0O0OCOOO
e JUOUOOOOLULDOOOODLOOUOOOO
e JJU0I0OUOLUULULOOODOLDLDLDDOUUOUOOODLOUOUULLODLODO...

Graphics (00 00) 0000000000000 O0O000OO0OOOOOOOOOO

1.2 N,S,GGU000000b0bDooooo

e JJUJU0000O0O0UDUDDDUDODDOULOUDUDDD (ODDDDODDDODDDDODOO
Oo0o0ooooooono)g

http://www.math.meiji.ac.jp/ "mk/syori2-2005/

1



0000000000000000000000000000000000000O00020
gbboboodgobood

CO Fortran OO OOOO0OOO0OO0O0O0ODODODODODOODOOOSymbolic Computation
O00O00Graphics 00 0000000000000 DO0ODOOOOOOOOOOOO3O
Numerical Computation 00000 (0000000000 O0)00000000O0OO
iDoooooo

Numerical Computation 000000000000 0O00O PSE (Problem Solving Envi-
ronment) 00 O0O0OMATLABOOOOOOODO (000000000 0OO0OOO)O

Symbolic Computation 000000000000 (D000 GraphiecsDODOOOOO
0)000000000000O0O0000 (DOoODo0oooooooooOo)d

2 Numerical Computation 00 — 000000

0000000000000000 (00000)00000000000000%100
000000000000000000000000000000000O0O®oooa
000000 (0o0)00ooU0oU0oUO0UO0O0O0000O0O0O0OOoOODOOO

gooooboogn ﬁzsvgounDDDDDDDDDDDDDDDDDDDDDDDDDDD
000000000000O0O0000000D (DODoDoOoooOOoDOooDUoOoOooooo
0000000000000000000DO000DO)000000D0DO0O0DoOO0OOo
U Newton U0 0OUODO0OO0O0OODOOO0OOODOODOODOOODOODOOODOODDOOODOO
goboobooobobooooo

gbobobooaon

0od1:

gbooooogobibd cosz—2x=000000000

00 2:

Newton OO OOOOOOO coszx—x=000000000

gobggobuogudboooboogobuoobobooobuoobbuooboboooboo
gbobogougoboobodbooobuoouoboboobboobobboobbogobo

0000000000000 D0000D00O0D0DDOOODOO0O00000DDDDDDDDDDDDDOO
gooooood

000 Java 000000000 D0DOOO0ODOOOODODOOOODOO

i000000000000000000000000000000O000000000000O0D0O0000
oo

‘00000000000000000D00000D000000000000000000000000

‘00000000 0000000000000000000000000000000000000000



000000000000000000f00000000000000000000000
00o0000o0o0o0o0o000ooOo0 (CooUOoDoo)booUoUOooDooUoOoUoooDoooOo
gbobobuoogobbbuogobbobooooboobuoboboooobobuooooobo
gobobobbbbobbbbbbbddddooooooooooboboboobobboboboo
(00000O0)0DoOOO00D0O0O0O00ooO00o0ooODO00OoO00oOOOo0ooOoOoOooO
00000000000 (000)000000000000000 (DOoO0oooooog)
gooodbbdd —0bud —oboobobobboobboouoboobbooon
gbobbooogobbbooad
gboogobuogbbuoobobogobuoobbuodgbooobooboobboobo
gbobboogobbbuoooobbbouooooboo

3 Ubgobgn

gbboogbobbogobboooboboooobbooobobbooobboomo
OOooOo0OoooooooonD f:R"DO—R"O000O0O0OODODOODO x0D0OODOO
HEN

flx)=0
00000000

3.1 00Ul —ooogd

fO02z0 10000000000000DOO0OOCO0OOOODOOOfDODODOD Ac€c
M(m,n;R), 0000 be R" 0000 f(r)=Az—0000000000000000CO
(00)1 0000000000000 000DO0ODO000D0D00O0OO(@OOODODOOO
0)AODO n000000000000 z=A"% 00000000%O00000000O0
ooobbobobobooooboboouboooooboboboboooboobobo
obooboobobooboobuooboobobboboobooboon

gooo 3-1

ooooooooooo

00 1000000000000000 (CGmethod) DOODDOOOOOOOOOOOO
goooo

"MO0000000000000000000000000000000000000000000000
bobooobooboooooboobooooobooobooboooooboooboooooboobooonoo
go

Ooooo
800000 (Jordan 0000)0Gauss 000000000000 Cramer 000 (00000 O0ODODO)O

3



3.2 U0OOOOO0O —OOOO0OO0OO

OD0ooooodoodoouoodoododoooooooooooo2000o0o0ad
oo
" + Gy 2" Fagr? iz +ag=0 (a, #0)

UbdbMn0000000 nOO0O0O0OO0OOOO0DOOOODOOODOODOOOOOOO0OO
0n,02000002000000000000000000000 (000O0O0O0O00O0)0O
00n03,40000000R0OD0OD0OD0OD0OD0O0O0O0O0O0O0O0O0O0O0O)0000%°000000
U0M»n0 5000000000000 0O0O0O0ODOO0OLOOOOO0bObOoObDbOO0nOn

0o oo
0 GaloisOOOOOOOOOOOOO 300000O0OOOOO)O
gboudgbobobobooboobboobuoboobboooboobbooboobo
gboboboooobbboogobboboooobbbuoobbobooooboon

gooo 3-2

3000000000000 Cardano 0000000000000 0000000000

4 0O000O0O00O0O0O0OO0O0OO0O

0000000000 cosz—2x=0000000000f(x)=cosz—2z00000f0O0
0000000 (DOboo0UoOooDoO)oo0UU0opDoooUOoooOoOoUoUoooDoDooOo
(0,) 00000000000 DOO0O0O0O00D0O0O0O000 y=—0000000000
goboboooobbbooobobobbooouobbbuoooobo

000000 (0,1) 0000000000000 0O0

00 fll2)==sinz—1<0(zeR)0000 z=7/242nr (ne€Z)00000000 f(x)<0
000000 f000000O0O00OO0OOODODOOO fO)=1>0,f(1)=cosl—1<000000O
0O f(zxy=0000 (0,1)00000000ODO0OOUOD (DODOOOO)YfOUDODOOOOODO
ROODODODODODODODODODOODODOOOm

‘00000000000000000000000 (000000 D0)0000000000

4
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isc-xas06% gcc -o newton newton.c -1m h
isc-xas06% ./newton
000 x0, OO0O0O€ =1 1e-15
f( 7.503638678402439e-01)=-1.89e-02
f( 7.391128909113617e-01)=-4.65e-05
f(  7.390851333852840e-01)=-2.85e-10
f( 7.390851332151607e-01)= 0.00e+00
f( 7.390851332151607e-01)= 0.00e+00
isc-xas06%
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isc-xas06% gcc -o bisection bisection.c -1lm h
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f( 5.000000000000000e-01)= 3.78e-01, £f( 1.000000000000000e+00)=-4.60e-01
f( 5.000000000000000e-01)= 3.78e-01, £f( 7.500000000000000e-01)=-1.83e-02
f( 6.250000000000000e-01)= 1.86e-01, f( 7.500000000000000e-01)=-1.83e-02
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oad
f( 7.390851332151556e-01)= 8.55e-15, f( 7.390851332151627e-01)=-3.44e-15
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isc-xas06Y%
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