oboboboo
2005,Vol.4, 29-39

Jooobbbooooboobboooooobboooo

oooo'ooooo?

gooo3booboboobooooboobboobooobooboboooboooon
gobodboobbooboobbooboobboobooboobbooboo
gobooboobbooboobbobobuooboobbooboobboobooo
gobodoboobbooboobbooboobbooobooboobbooboo
gobooboobbooboobboobooboobbooboobbooboo
gobodboobbooboobbooboobboobobooboobboooboo

gooooo

gobooboooboboobooobooboooooon

1. 00od

00000 (1)D0000000o0o0nO
00000000000000000000
00000000000000000000
00000000000000000000
00000000000000000000
000000000000000000000
00000000000000000000
00000000000000000000
00000000000000000000
00000000000000000000
00000000000000000000
00000000000000000000
00000000000000000000
000000000000000

gbobobooboboobobogb
gbbuogoboodobboooobboon

gbobogobbooggbbooobood
gbbogdgbboodgbbooobaon
gbboggbboogbbuoooboon
gbbbooobbabooobbodood
gbgbgbobuoobobobooobgooo

gbobooboboobobobodgn
0000000 (00)oooooooooo
gboboooobobbooboboobo
gbbogobooobbooobobboon
oo

2. 000000
(1) 00000

gobooboboboooobbooobod
gbbogobooboobobooobboon
goooo

gbbodbboodgobbuodobbod

gopooooodbobobooobobobd oobobbuooobbuooboboogoboo
gboogbuogbuogbogboobobob oobbbooobbooooboboboo
gobogobobooobobooobobtood ooobbuooobbobooooboboo
00000000000 000000000000000001000em®*0000 1g0O0O
O0bO0o0o0O0obo0oo00ob0oo0ooO0obOob0 ooooboUoooooboobooooboeoD
gbbogbbboobobbduobbuood oobbooobbuooobboodoboo

l0poooooo

D000000000000000000000000000 17011034

29



30 gboobdgoboobobbobbobooboobon

10oggbbuogboboooboobobod
gbbogobooogboboooobbuogon
gbogdgbbuogbbuooobbaon
gbbogoboogbbooobobbuoon
gobboooobobboooobbn

gbogboboobogobboooobbod
gbbogdgboodgbooobbboon
gboggbbuoggbbooobboon
gbboggbbuooobbuooobaon
gbbogoboodgboooobboon
gbobooboobooboboboboobo
gbboggbbooggbbuoooboon
gbobooboboobobobboobo
goboboogooboo

000000000 1)00o0oooood
goboobobobolmoobobooobog
gboboobooboboobobobo
gbobooobobooboooobuoono
gbobooboboooobobbobo
gbobooboboobobooboobo
gboobooboobooboon

gbodbudgboobobbobbobo
gogobobobooobbooobbooo
gbbodgbbuoogbbuooobboon
gbobobgoobobooboboobo
gbbogobbooobbuooobobon
0o

goooo

0 o (g O | 0ob0do (0oboogo
O cm[ O cm) 0O0gO O0gO

T X Y

ggogoooobbobbbbbobooboo
gboobgoobog

goood |googooon
0000 000
3mr® Irr®

X+Y0O 4x0%0000000000

gbobobooboobooboon

Oo0O000o0oOooDooO wobobo1ghoo
gbbogobboogboboooobbood
gboboobobooboboobobg
gbobogobboogbbuoooboon
gbobooooboboobobbobod
gbobogobooogbooobboon
good

gbobboggbbboogobobobod
gbooobooboobo

O0@QOOo0ooooooooooboogo
gbbodbbuoodgbbuooobbood
goooo

O0@LOOo00boobooooboboooo
gobbboooobobbouoooobo

OooOUObOoOooboooooooooo
goobobooboobobobooboob
gbboggbbogbbooobbood
gobogooobuobogoboboboood
gooo

O00bOooobboooooobooon
gboboogobobooobboobbuood
gobboooboobogobboobobod
gboboogobobooobboobbuood
gobooobooobbooobbood
gbbuodgbboodgbboooobbood
googdobbooobbooobbood



ggbbooood

00000000000000000000
00000000000000
0000000000000000000
00000000000000000000
00000000000000000000
00000000000000000000
000000000000000000000
00000000000000000000
0000000000000000000
00000000000000000000
D00000000000000000000
00000000000000000000
000000000000000000000
(2) 00000
0000000000000000000
00000000000000000000
00000000000000000000
000000000100 1g0000000
00000000000 PV =nRTOO
00000000000000
00000000000000000000
00000000000000000000
00000000000000000°01atmd
0000 1mol 0000000 2240000
00000000000 000000000
000002°00000000000000
0Vv'0000000000000

1x V'
V/

1 x 0.0821 x 25 + 2730
24.4658

0245¢0000

gooooooobooodnD ImolO OO
OlmolO0OOO0OOODO24 5000000
gobooooobob0 melOOOODDOO
gbobobdb4gnobonpoobog on
ggd2100b0bodi1goooooobn
goo

78 91 1
98 x 032 x =~ .
8% 100" 32 % 1007 3% 100

31

28.95

gboog29gdong

gogouoboboboboboooood
gbbodboodobbooobbobdood
gbobogboboooobbobobobbood
gbboogbboobbooobbood
gbobooboboooboboboobbood
gboboobobooboboobobo
gooobobboboouooog 29y
00400000024/ 00000000
gbbooooobobog29gtnooggn
0 29-4=25g00O0O0OO

oobo«Db00obooboboobboooon
gooo

4
—— %X 25 =4.081
G X 25 0816

9000000000000000000
9
SiF X 25=9.1836
0000400 4g09¢00 9000000
000000000000000000 140
00 lg00000000000on
0000000D000000000000
000000000 (2)000000000
00000000000000000000
0000000000 14000 1g0000
00000000000000000000
00000000000000000000
00000000000000000000
000000D000000000WO 1g0
00000000000g00000000
000000000000000000000
00000000000000000000
00000000000000000000
0000
0000000000000000000
000000000
000000000000000 ([4,5,6)0
0000000000000000000
00000000000000000000



32 gbobooodgbbbuoooobbbooodgbboboodan

gbbogoboodobbobooobboon
gbbogoboogboooobooboon
gobboooobbboood

gbob-oggobbbogogbobobod
O0000000000000000S0
gooo

et

000000 ale>0)00000

of = 12 _ g2

000000 a=vr2—2a?

noo,

000 S=na?=n(r*—2%---@©
gobooaoubo-obtb-ogoobood

Or-000-00000000000000

gbobuoggbogdb000boggn
Oooocoog soooog

6 RS
r r \Ix
\

.

gd-0b00 0000002200000

Sy = mr?

ogdr, OO0 -r00000g 00000

St = ma?

ooo0O0s8 =8 -S,=xn(r*—2%---Q
O, @00 5=9

gogbobobbuoooooobboooog
googoood-oog-ooboooor
ggbbooobbuooobuooobboo
ogoooboooboobooor-rooboob v
gobooo

1
V:%W@DDDDDDEWﬁDDDDDm

4
DDDDV:§WT3DDDDDDDDDDD
gobobooooon

gbobboogsbbuougggbbbog
gbobbooobobbooobbooon
gobboogoooboo

ZE0N

DDDDDDDDDDDDDXDDDDX%
gboogouooouogbooododa-gooba
gboboodobobbobuoboboboobo
gobobooogbon

DDDDDDD:DDDDDDDDXTX%

1 1 1
QV:§SXTX§
1
V=sXxrx-—
sXr 3
4 " ><1
—Tr° =8 X1r X —
3 3
s = 4mr?

gobogbobuogoboobooobobod
goboboooogn

goubbobdoooobbdooaboobd
gboboogoboooobboogbbod
gbgbodobobboboboboboobda
gbobogobbogboboooobbood
gbboodobboboobobboobbood
gbobogobboogobooobbood
goooo

gbobooboboobobobodob
Op00O@B|Doo0o0ooooooooooog
0000000000000 022=a00
Ubboodz000000020000 aO
gbooboboboobbog



gboogboogo

goo
1. dbogboobo2000b40gb

gobbooooboobboood
2. oggooooboobboo
gobobobooboboboobobo
gbboggbbooggbbuoooboon
gboos3bobbobbobbobobbo
gogoooobbboobboboto -o0oon
DDDmDDDDD%wr?’:mDDD rgno
gbbogobboobboobobboon
gbb2000 «DOO0ODODOOODDO
Oooo030o0b0sbOnD30b00n0Oong
oboboboobooboon

3.0000
00170110 2200000120 20000
00000000000000000000
00000300 13000080000 500
00000000000000000000
00000300000000000000
00000000000000000000
00000000000000000000
00000000000000000000
000000000000000000 500
x2 0000
(1) 000
00000000000000000000N0
(2) 000000
0 000000D00000000000
00000000000000000
0D000D0000000000000
00000
2000000000000000000
00000000000000000000
00000000000000000000
0000000

(3) 000000

gooopoboboboboobobobebbbbDO
ggbbobouooobbooobboogooo
gbbobogbobooobbobuoobo

33

00000000000
(4) OO
000000000

4. 00000
0000400000000000000
0000

(1)0000 000

goooobn gooooon
0 ooobooboobo g ooboboooboo
gooo
oooooooo p obobobo
goo goo
0 0Doooogo ooooOg ¢Od
oooooon 1g
googo
0 oobooon 0 ooboboon
gooo
oooooon
goooboo

1gbgobobgbgobgoogoooood
goboobboobbobooooboobn
gbbobubouobooobobobood
gboboboobobbooboobobo
gbobobobobobobobobobo

gbobooboboobobodobgn
gbbogboboodbbuooboobbod
gbogboobobooboooobobo
gbbogoboboogbbuooobood
DDDDDEDEDDD

goooo



34 gboobdgoboobobbobbobooboobon

gboboooobobooboboob ooboboobobooboboboob
opoooogy gbobogobobogbooboooobbood
god

00000
00000

0000000000000000000

(2)0000 00 00000000000000000000

oboooo oooooo 000000000 0000000000

Hooooood U 0diiiil | gpgpooooooo0o00ooooooo

ESDDDDDDD I gbobooobooobbooobbood

0 Dooopoooo p oooopooo |(OOOODOOLDOCDD
000 00000000 %

0 0000000 [0 0000000 .
0o 0000

0 00000000
ooooooon
oooooon

0 00000

O000000000000000000

gbboggbbuooobbuooobaon
gbbogobooobobooobboon
gbbodgbbuogbbuooobboon
godogouoooboobobmoobbbn

oo 0000000000000000000
0000000 1w00on1gdiiil gppp@®=1674660000000000
ooooooooooobiotbtibl goppopoooo00000000r00

0ooboooboooboioobtill pppppoooos30000000000
00000000000000000000 ppooopooooooo0onon
00000000000000000000
D0000000000000000000 5. 000000
00000000000000000000 2000000000000000000
00000D0000000000000000 00000000000000000000
D00000000000000000000 000000

ggoboo



ggbbooood 35

000 0000000000000000 00000000000000000000
0000000000000000000
0000000000000 0000000
000

000 0000000000000000
00000000000000000000
ORLTEh 7= 000000000000000O00000
11 O\Es 0000000000000

e DU DDODODOOOOUODDODO
googooobbbobbooooogoon 0000

00000000000000000000 e _000000l00000000
00000000000000000000 0ooo0o0oo0oo

00D 0003000000000000  «Qpooo00000oonoooooo
00000000000000000000 oooQ
000000000000000000000 000000000000000000
00000000000000 00000 1000000000
000000000000000000

1
1 0

OELHh-of=

mEE

. S 5 00oO00O0O00O0O0000O0oDoooon
wrea s 00000000000000O0o0onnn
e 000000000 00000O0ooonn

000000000000000000
waosn [ ]2 000 0000000000000000
ZRORH |10 ggono

: e 0000 DDDOOONDNDOOOOD
= ]2 0000000000000 0000

waozacns [ ]2 gbooboobon
gbobuooouooboboooan

s I
gbodooouououood
asmmet [ 1 o IO OOOOOOOOOOOMO
gddoodooooooooooao
gdodoouoolooouooouon goooooood
ododooodoooooooooooon e JUOOOODODOOOOODODDOOO
ooog gdododoodoooouoon
e OO OOOOOO o OO OOOOOUOOODOOO
o U OOOUOOUODOOOOO goooobooooood
HEN

gbobooobboooobooobobod
gobbooobooobbooobbood
gooodboobobbobboobooboobuooogoboogao
goobobbooouobbbooooobbnbo oobbooobooobobooboobbog
gbobboooobobbuoooobbboo obod

e NUUOODLODDOUOOOODDOO



36

OoooOo@oOoOoooboooooooo
gbobogobbogbbuooobbuoon
gooubobdgoobobouboboogon
gboogoboogobobuooobouoon
gbboggbbuooobbuooboboon
gbbogobboogbbooobboon
gbbogbooobbuooobbooon
gobobobobooboboooboboo
gbbogbobobooobobbuoobboon
gboodgbobooobooooboboon
goboobdoobobobobobogoon
gbgboboobobobuobodgbooo
gbbogoboodobbooobboon
gobbooggobobooogbbobod

Oo0O0ddeLuouoooooobooogo
gbbogobooobobooobboon
gbboogobbuooobooobbaon
gbbogobooobobooobboon
gbbogobobooobbooobbon
gbbuogoboooboboooobboon
gbogbobboobbuoobooobbod
gbbuogoboooboboooobboon
gbogdgbbuggbbuooobbuoon
gbobogobbogbboooboboon
gobboooobbbuoobobobod

Oo00oooooooooobobo@boeoo
gboooboobooboon

gbbodbboodbboodgbbod
gbobodgbbuoogbbooobboon
gbgbobuooooboboboaoobobo
gbobodgbboogbobooobbood
gbbogdgbuogdgbbooobbaon
gbobogoboboogbboobbood
gbbogdobboogbuooobbuoon
gbbogobooboooboboooboon
gbbogobobodobbooobbood
gbbogobbooogobbooobbod

gbobooodgbbbuoooobbbooodgbboboodan

gboboobobbooboobobabo
gboobobobobboboobooon

5. ggoono

gbobobogbobbogbbooobbdgd
gobbogoogobbooobbood
gbobbooobboobobooobbood
gboogbogboboboobobobog
gbobogdgbbuogbobooobbood
gobbbooggobobodad

gbbodbboodobbooobbod
gboboooboooobbooobood
gbbogobbuoobobbooobbood
gbobooobboooobooobbood
gbobbogboodobbooobbood
gbobuogobobogoboboooobood
gbobbodobbbdobobbooobood
gbobogobbogobooobbood
gobbbuooooboo

gooo

1] 00001990 000000000 (O
0100 120)00000000000
goooaa.

ooooo1yvoodo ooooon
IBOOODOOOoOooOoo.
gddooouoduilsgoouoooo
10203020010 000000000.
goouodooooooooooooo
http://www.rd.mmtr.or.jp/~bunryu/
kyuul.shtml
gdouoooououoooao

http://www004.upp.so-net.ne.jp/

s_honma/circle/intuition.htm
gobbooogn

http://www.nn.iij4u.or.jp/~hsat /misc/
math/ball /chinese.html



ggbbooood

g 10
01/200 OO0O0O0OO0OO0O0OO0DOOOOOOOO

gogo googo
ocObUOOoOOobbOOO4ObLbbOn gbgogooabdabd
ggobobuoooobboooodgn ggooobod

ggobboooood
gogbobobuogoobbboooobobobogo
gboooogooon

g

gbobbooodgbbboooobbbooodn

gogbobobuoogoobbboooobobobogo
ggbbbuoooobboboooobobboood

ocUOOO0ODOD

gbobobuoooobbbouoooboooobo

ggbbbuoooobboooooboo
ouuouoong
gddoodototbodoooooooooduuuoagaadua
gogn

o OOO00ODOOOoO0oDOoOobobooooboboo
gubogboodgboboubobodobood
gbobbodgbobuoboguoooobobod

(@ O0O000OO0OO00OOO0O0DOoOoOoOoOd
woooooooooooobooooboooo
gboboboooooboooobbooodgn

® OO0OO00DOOObOOOoOoDOo
gboooooobod

gogobobooggooboogo
ggogobbbbobooooououdauaaaadg
god

gbogooboooooo
gbodbdobaoodaod
ERERE
gbobodbobdood
gobobooogd
o000 wo1gooo
goboobooogn

gbobogooooaoDg
gogbodooboo

U
goboboooboooon
gboogoooboabg
gobooboogoobobo
goooggoooodn
0
gboooogoboodgod
goooooogoodgo

37



38

gbobooodgbbbuoooobbbooodgbboboodan

02/200 0O0O0OO

goon

goooo

ououououoonon
000000000 (DoO)ooooo

obObOObOODDDLODLDOODLDLDODDLDOOOOOO
g
ggbobuogoboboboogooboo

mjn
gooobobgubobogoboboboon

gbobbbooodgbbbooogbbbod
gbodgbuogboobobobbobobbobboon
ggooood
ggbbobuoooobboooooboo

g

gboobooboob 1gh0obbOobboo
oDODOOOO

gbooboobooboon
gogbobobooogbooboooooobooo
gbooboobooboon
ggboobuoogobobog
OooooooooobD woh 1gbhoooo
oD DODOUOOODLDDOO

obOOobOObOO
gbobooobboooboobbooobbooon
gboogbuoobuoobooboo
gbbooobboobuooobbooobbooon
googood

gbooogoooodgod
gbogoooboabdabo
gboobooboaoodgoo
gobbobooodn

000000000000
ooooo
(000O0O0OoOo0)
00000000000
/0 1g00000000
000000000

ooooooooooao
odooooooooao
oad
oooooooooooo
odooooOoooooo
goooono

1/ = 1000cm?

Im = 100cm

1kg =1000g

goooboboooobDo
gobobboobobo
g




ggbbooood 39

gooo
gbbodgbboooboooboobboobbuoobbuooobboobbuoono
g

A0
O 0 |225 476 |59.3 |63.5 |69 84
0 cm[]
gooed | 0.3 217 | 317 | 4.07 |6.35 |85
BO
O O |8 43 59 63 74
0 cm[
oooesd | 0.22 1.5 3.8 ) 6.5
cO
O o |25 43 61 66 69
0 cm(]
oooesd | 0.45 0.5 |48 492 | 5.61
DO
O O | 235 |44 59 65 74 82
0 cm[]
goosd |04 1.65 | 382 |46 6.2 9
KERGRIRBRFAAL)
12
s J|
T
D, ¢
=, [ ]
o4 | :
¥ v
2 I Y A
1 5 9 1317 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81
M & (cm)
—— EBROAKE B BEOKE

gbobboogobbbuodobbboooobbbuooobbobooogan



