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Il. Memorandum of
Cooperation

FOUNDED 1876

OFFICE OF THE PRESIDENT
KITA 8, NISHI 5, KITA-KU, SAPPORO 060 JAPAN PHONE:011-716-2111 FAX:011-706-4885

International Opencourseware Consortium
Memorandum of Cooperation

We are pleased to cooperate with Massachusetts Institute of Technology and leading Japanese universities
in the future establishment of the International Opencourseware Consortium. As part of this cooperation,
we agree to the following:

1. We will develop a pilot opencourseware site that comprises at least 10 courses and is
consistent with the definition of “opencourseware” on MIT's OpenCourseWare How To site
(http://ocw.mit.edu/OcwWeb/HowTo/index.htm) (see also attached).

2. We will work with the other members to develop standards to promote reasonable
consistency in quality, content depth, vocabulary, and presentation, all in the interest of
offering users a similar experience from one member’s opencourseware site to another.

3. We will participate in the announcement of the International Opencourseware Consortium,
the timing of which will be determined by consensus of the international members.

We look forward to working with the other members to advance the mission and purposes of the
Consortium.

On behalf of the institution, by:

A
SIGNATURE : @ ;i
[

NAME

NAKAMURA Mutsuo
e President
M Hokkaido University
DATE

March 29, 2006



lll. HU-OCW Web¥% 1 b

a LEEAFA— 10— A71F - Microsoft Internet Explorer _||:||£|
| 77LE REE FTRW ERCANE YLD AP | &
JJ_"|“"' LA @ httpe/focwm hokudaiac jp/findex php?lane=jp&page=home J . = T2Eh

EmEAFA - O-A0rPALICE
FEELIEE
N ILWEAFHE i 2%
AFIEHE
e LEEASE, AEOEIHHESEIT, it
1z AR LBEA R OEFEECETE,
b,

ALEER A — LA MERER L ELEL
oo ALBEAF DS EEET SRS TR
(2, EPA Ol 20 -2 P hehiEEL,
HEOEOE LENEFELOTT. D7, FRENEL
FR0ETA, BB FEESHE0—B
EHNEROTE, S0, dLBEAFA-T20-2
DIFCOWT, CHRE, CEIREIRNET LD, BERCOELET.

FICEALEBER TN
'!(Real Maovig)

R e
irEp wel
osrEEg Wl
kEr wel
& g
& 3pnp

B W

R e

by w=b

SRS e

Lk o -k g i
a Hokkaido University OpenGourse'Ware — Microsoft Internet Explorer = |EI|£|
| 7pi0E FEE RRW ERCANE YLD AP | &
J PELAD) I@ http:/ oo hokudai.ac jp/index php?lane=en&page=home J . T2Eh
%/géz/a@ %‘(/Wé’/é% 0/0@/( cc?ams’@ MZ/‘@ :
Haorme
Liberal Arts i i 5
Welcome to Hokkaido University OpenCourseWare
Eaculty
Graduate School Mutsuo NAKAMURA
Lirk The president of Hokkaido University
Topics
™
Legal Notes | Contact i
=




A LBEAFFITE - Microsoft Internet Explorer

=1alx|

| 7B REE ETW ERCANG U@ ALZH

J FELALD @ httpe/ oo hokudai.ac jpfindex phplane=zh&page=home

J
| B e

g

g N ol
Hokkaido Wﬁ/@g)ﬁ@/@ 0/92‘}('5&&#@@ Ware

A TR A S TR e
LEERE s ohd BESR

TEHHATH{E BILHET, RiEt 2T, #E
FARFEOEFEE, IR TALEERFERE
LREWEL. FBIB R, EELEEA e
HE iRt £00E, SERREIFETLRE
FHERSHE AR, fsk . iR EEERETL
F. B EUSEE TIEfF 36 b — 8
21 B S e RTFE .

]
4} Education in Faculty - Microsoft Internet Explorer _|o] x|
| 77 fhE REER ETW BROME YD ANHH | A

J PELAD) I@ http:/Focw hokudai ac jp/Gourse/Faculty/index php¥lane=en&page=home

: =

ty O Cowrse Ware

Liberal arte Education in Faculty
Eaculty

Graduats School Economics and Business Administration

Lirk, o
Political Econamy {ESEES 1 in Japanese

Topics
Science

Advanced Geometry 1 (R{E[SF§RER1 ) (in Japanese)
Structures and Physical Properties of Earth and Planets TEHEFES 2 {R884MIBE1 2(in Japanese)

Engineering

Inkelligent Information Processing CE0EE .38 ) {in Japanese

Graph Theory (5738280 (in Japanese

TrFrrmatinn Thenr O tEERIEEE M0 Tananazst




V. 188 E B
(IEAR)

HU-OCW > £%2#FH > SRR RELELS

AhEe: RELCHUEHES  (2FEEFE A0

BN R/

POE ¥
BlaHE
ik :

2005 A
2006/8/28

R/ b

I~6 AU B, [, W, S, T, M

.
ava

HSROZZHEERONERCOLTIE, EERRNLVERERREERICEVEYET

| LIOT—OHHLTEBRENE. BERAHTERFMTIOT. MEAMORER. ME |
2

EERE ol (RO 2008

BRE & it 2

m s HNRR coee . owae

BEEOCES

E WEELEAS? AKRE, L8 0hY, AMlETL L
ERAANIE L Aoty ABRE L AMOTESAMb S 0D
HEOLOIZED SHOHT Rk b, TEPRRIC LS TR 0N

LLEAD
O, YR

Z i, BRI ST, BV HEERET 50T, B ET U DR, HEROR
BMEBELABLELD, EWVI e ERosTHENVWEBNET, 72 TH, MkoOERH&/F0ORE -
BRI &9 oo TE e, BB EI b A&, Vs kaB3 g7 —<ichh £+, #h
FEICABHRICE I bah, bnH it PELT, ALAORHICE S W IBEBREE-> Qo s
WNOBEWHIHTHD, EnolZliconThELEYT, EETH, 2Lkt E, AE - EHET
VT - REFEMIRO BB EFAE TR BT RS eEZE Lo EBNE T,

é bz, ZOMETH, BEOL 54 BRELHBES" 2057 —~iiho T, WX (ViR R &
FBNTHBVET, LHR— bEEE &, MELIBSWEL VD2, 5 LIV DR, 28
O, BEMICEOET,

F—0—F: BREFALN. BERLSLZEAN. ABMOFOMbo-BR. BREARMEOBEER. i
ORA. EHE L—L HEFIA, HEOL<H, AR HEPHRA

BRO- 20 LRl
. SOmEOEETT

! g a1 ]
hohBLH—F - WA ETSL SizhB b

BRROWRE (—BOTETT)

- EEI O LA~ R
- AR o AR O

3 BRI Ak
BRI 81T B RBOENWFEE ?
s AL I

WEBEORYAHIZDINT

Z O [FICRE) W T, Lo CRMEE 30 ARECH L 4T it 0 WA, EOHE (RB)
TREGLEFLMEENTH LV, SlP I BEELEE L THERRICBRLET. BLRb Y WAS, BE
FiCRhE ANBETE EHADT, HOBUDHITRESL,

B, BREEZHER, KPESHR

HARLITRATEAD 2 ASRRGE,

LETNE | BIRESFHEIE N
AL A2 JKEZDHEEIT

ZHUFERHETIIR, BRI E
LI ABOFERMbBIR N E
N2 HRRELS B, i
RIBOLDIZIRVIDDN? %
e, LR RICE > TGEID
M2

ZOHMETIE. BRREEIZOW
T, HDHVIFRFE MBI OV T,
< ET (HulE) O Hildk R
OWRBREFEHLZNEE 2D, L
ITEHER O THIZWNERNET,
ZI T, MO ER A HBZED
BRETLTE AN E I Do TE T
WA BEIMINDDHREN
ST RBF LT —~I2kE
T, ZAULHIZ AR B RICE I )
MBI, EVHZEIZEEEL T,
ANEANDRBUZEIN BfREAFEST
WoZHENNDONENIRIETH
BN o Il OoNnTHEZE
T, EFETIE, 2OLEZEEH
ARET VT - KPPk o &
NI UM S RA NS &
WEBEWET,

IHIZ, ZOERTIE UL ED XS
7 “REESHUSH ST VDT —<
=Tl (AR —M) 2FENT
HHOWET, LAR—REEILXC
I, T ESTR TR0,
FFEEDIIEDND, REITON
T, EEBHICEOET,



HU-OCW > £Z8FH > #&n

R PR (2
erx K FEAE

KL 1 ARG U,
S, BRESEES, AKEESS

BHRE: 2004 4R

feil:  2006/4/19

R/ b

FOR S, IR, R

R BEETEH
FHAEF B A2 O

1. BE L LMo KA, FEFR

B & PR BIGRHEFNT 7w —F
wmB/— b
—2004 {FEIMBE A EFHEN A (20w —

Al KRR R AR
{ o RER

B

Feifi 4 & PRIOBOAREFE, T OWELRY
Bl ERER0EHE LTOERRS AT L
oLty 7 ARERRRIR & B
g A2 OMRIEL ARES R
A HEHHESFRERORR
R Ry 7 AWEISRIR L RFLE
FeRE  EIRIEE L EFe
R ORA ML S o bRk
BELR—E

& EIRE T 2EBRRE R OIS
EENOE L, PRI K
LHERFZ VT MTIBSR T D4
BFEM2E 2 F~DERNELT
%o

2. EBEBROBEZDHE
RN THS (1) Ty 7 X
Bt (2) BHE S
EEWRAftS, (3)7eFy
AR AL D 3E DXIALE
R AEfR I DL, [EER
RO TOBURERE DX A
FIv 7R E BT DL
ZMU T, EEREBERE 5 HAR
IR A 2R,

3. R ZRTaReSES A
FEBRERIR, e RRERE A~
A ARDH )30 J5 % RN
TR IAY TP A SO




M WA (2
hE TR

K4 LAREUGEES, R, D, B, L, B, BRIESEE, AKEEE
BHEE: 2001 )£
Bk 2006/10/13

R/ b

AR D A B IZ IEL

SEDITODIED, i ER
(MR ) OFIPH T, HIET
EAHIHTRBIL,

TS A S35/ — I 20010424

§1. Ls ¢ Formulas

MEERTICE S E TS DT HEfi(reasoning) | THH, I Z TO & W - 220
HHEBE b D THY | LEZEOHRE LTOHRT 2z AL ZRES,

BFED Logic (F 12 &4E, 888 LW HOEKO T T V3O Logos 2:5EN 7, TIEHE
EPBOEBLIZEDL IR BOES G D,

B CHH AL T A DIt AW A 4 T8RS (0bject language) | LS, F
o, HESHEEERLILY . FESHE OV THERT I OBV GNSEHE (AHSH
% [ 2 % Eif(meta language)] &FEE, HESHEIA ¥ SHEICEEND,

§11. S#Ls OHA

il

Ls OFBR (s iF sentence O s T, LR/ & BT L 2BRT 5)
1. X A B, Gy, Ag, Ag, Ager

2. FWEERLE

2-1. FE not —A

2-2. #E and AAB

2-3. ®E or AVB

2-4. &E if - ,then ADB

(2-5.) FIEAYFE if and only if (=iff) A=B

* J27iL, A=B T (ADB)ABDA) DEMRAL T 5.

HAEFTALEICONT

A/ B, Coopit&FT L LIS, EiT A, B, C i FHBEEHEDOL So, 81, Sp, T A Y
BEOATHD, S04 FWTZ So, 81, S, bASKIE, “So”, ST, S 0 &
HILATHDZ L EBIRT 5 & ThHA, FEMIC So, Sy, S, L HRFT 5, SE 0 5%
HEREEBROLEZNERTAYFTHEOLEZRI LA LI2T5,

Atk bR S MEOER (LS, — AV, D) pbARKIEOR TELWY) TELL A
W BV REEEHT S LT A,

§1.2. XOERT =LA
REETH D L FOERO 7 R AR UTOL S CHRTAZ LB TE 5,




HU-OCW > £53%7 > B2 -B#io#R MOS—0EZA
e MRoY—0BRT (REEERA R HoO iR
)11 RIS

RIGE 1 RIRG UL, BOBEES, W, MRS, BROEES, RO, RS, 3RO, TR,
SEES, BREESEES, K

BAEE: 2005 L

k. 2007/1/11

R/ b

MR —DEEARNZ2E 2
RE LI, T~
xRS HaRSLHBAT T
MRS 0% 25 A1) 2.
FIRIEE (L D5 0) R BEFALH - B
20054 (FML7HE) 108 — 20064 (FR18EILA

I ICET—IHHLTHERO WL, BEHRHN T ESRAWTT 0T, EHR A BON N, B
0 SR EF ORI OVTIL, FEARLVRREE S RLSENBIET,

Pl L TGO LD oA BE A BT SHEE  ThY, Flo i — il Eeh g T, e,
RIS A SFCELATOELE Y, St dioE e E R v e TEELE, R,
FoLotEoic, A REE SR BRR TS MoV —n® L NERILELL TEELE,
FIT, FLALRRO Y= LR Y SH LT THY, I H O TRt A SE, B IZER S
BT, Tedar PR L ML £

AT T val /b AE OB S D Pl E S e OB b e PR bt
el = MO

BEH BB R TR h REITEETE S, Dok, TR, FE, RS ML, B, e, P e PITRE,
WIS, (FEPRONGT N TR & RN S T IEPTEERa  R B

0, ANz F—irals,

MO RS b DR PR R R R, ALY 0R s SR PELEBA LS. b
—OERFOLELHPERMAEE E-T, RRHFLETETE, mEEE e, 2600, #¥ LW
FoTHRI ol S R TRCAS RIS SRBIC il BvET.

PN L e R (EME) b L— PR 0RAEELE Y. FERCEMEE W IET
MRy L ThLenEt. M ERN oA L D, WEOBRTIIRE ShEd. 2k, L)
MM 28 (T ®FF50T, EEETFERIMOEN ALY EFoTREBLT I E S,

L #FFedobo—2:
FA F—br—se A ORORE —RBFE. FFIARRE RS PT—2 L OMEZ VT R
I2hen 2

Bl B#EETL, e B asimlicie st (TB «37 hel RiTITE BRR1#R 2006 £ 7 1 8 J06z#.




HU-OCW > £Z2HEH > KFH# A BETEILFAMIES
e EBTCTEHUEMES (2FEEFE P A )
AN IR

KB ARG BB NS, FLEEES, RS, BEES, LESH, I, KESSE
BHEE: 2003 4R
WE:  2006/4/19

R/ b

BTIECEDMIES (200 3EmHH  BFHHA)
LS BRI (W Lvb 5%, IGBE AT

JE

L Hﬁ%@l// 2. EFRLERA/) 3. WHRECFE/)
4 '\%fw, /5. {580/ / 6. A 5 — (Huler) ®
DR/ 7. FERER// 8. SAMER// 9. IGRE
@)/ 10. RS/ 1 1. KOG EER/ 12,
R LY/ 1 3. O—3— (Cauchy) ORI EM//
1 4. FHBROMOZE®R// 15, 7V T (Fourier) i
#y/

BEDBE
?ﬁ%@t Ui ARff o IeMRO OB &, BER O#ME R
5 —MEBEL, ﬁf\&#@%ﬁamm%mﬁﬁé. Pes
B, RO (B 1, 55 FTHRERR T (70)
DV TEBRIREE T, 00T B L EMERICRATL
F WSS, WRE Y M LItk TRELS
ROBOMEE U BT, REHRID L TR
Flco T NNERWE, F0SEs e

HEOTTHEHNY W51, BTHDKHES ‘

FERE

BER O A EE T E, M, HREGR ST —
U LR OBARIST AR —TES, AL, THAT
B2 &5 K BMEREL T2,

PRI OHEAE 55k LR — b & R R X O Rl
3.

i

HRFRIEEL 2. HEL UDHHESENEDOT U V2
B3 2. YUY REREDNEEET L, BTRY
WEEIETECNS, RO, BEFLLT, FHE
A MRS OF8) BIAEE. (ISBN4-254-11481-8)
EEFTEBL

L EHERE
1 1 ERE
FER2 ODMEEZLD.
(a1,1) + (22 (21 + 22,51+ 30).
(O HEBES 3).
o(o.) = (e, cn).

dw
(21,y1) (22, 42) ==
(PR TI
(21,0)(22,0) = (z172,0)

0,y1) (0, v2) = (~ 12, 0)

0,1)(0,1) = (-1,0) = —(1,0).

ZOfE, EWOHBOLITREEARIEEERD. SR
AR REEER, ete...

oL IMEEDS LE,

(2102 — Y192, 219 + ya22).
<z,

(z,y) DB gyt BEL

C OO R (52T 5) ELE.

(0,1) Oz 2% i BB\, i REREREM LIRS,
EEHOM

(21 + y18) (22 + y21) = (2222 — yage) + (2192 + 1122)i
TH5.

2 = —1 BEROILD. (—i)? = -1 HERH I,
WEREOMITEE, SEEHIL 2 = -1 BELEERDIC
EITE2.

ez ty Batiy £BEL

=ty EEEDTHEI DB,

LDEE, o BERE ORI (LOR), y BEE (25
F) LI,

Wl =z yi LDV,

22 7(z+yz)2 (2 + vi) (@ + 1) = 2% + 2 (i) + (w)z+
(gﬂ)(m) =22 4+ 2zyi + %% = 2% — y? + 2ayi.

K 2 — o2, MR 20y

z=00DLE, o+m—w:b@
y=00DrE, z+0i=a TH
Wﬁ?ﬁz?ﬁ‘%ﬁ@z”)ﬁeﬂﬁ" ‘o) i,

z=a+yi L, BEONSEEL TRENEHR
H » DRRHR (5 EE 2592 2B, 7 THT.

e=xtyi DEE, Z=ctyi=2—vi. ‘

TEFRE  WFEH o 7= 2) HL
ET, 2 = a4y KL, 27 = (¢ + vi)(z — vi) =
(22 + ) + (2(—y) + 2y)i = 2% + 42 BHH LD,

z=x4yi TR, 2Z2=22=22+4% ‘

SEBRE. 7 =a® 1 y? BREDD L.

244220 TH5. 0EE0E, c=0HDy=00D
LELDEL,

|2 := /a2 1 42 LD, » OFHE (BAViE, RE,
V27N

2| =0&2=0.

[zw] = |2lw].

SRBRIME 2. HER 2 = o tyi,w = utvi KDNT,
() (7W) = (2% +4?) (u? +v2) ZoRe

1.2 RO,

(21 +218) (22 +y28) = (2122 —y1ye) + (212 +1n22)i = 1
LBEOTRS. R LR,

2122 — Y1y = 1, 2130 + 122 = 0 DEINS.

(:i ;ﬁ])(y2)7 éi*’ﬂl«'(

‘/12>: [ = yl\/l
Lz ) @t \ —u 11/\0)

BEH 7 BT RES O
SEED % BEHE DA 5 %D
—EREL, BRI O R
LIS AT 5.
E, BADIEZX, 5T
BIRKEHER T (TS
TBKITETZ DS, oo 3 DL 4
Dﬂ%%iﬁé&:ﬁzrbiw&%%
, R T RIS
ofﬁ@uﬁﬁﬁwﬁ E|<‘_\
Ubi, PAEHRKBDLTHE
R FE TS TRIUER W
72, EVOAWE IO —IY
7 TH5.
(BB OZZAZMD TN D
X, BT IR )



HU-OCW > £%HE > YEZFEI1 8h%

fie=N

B (BRFEERE D)

penl I ANy

PO SEEN Y @Y =21
BHZE: 2003 4R
WE:  2006/4/19
BE/ b

BE

6.1

OFy

REED RS 2 DOWAZKME €5 L. WmROWIKEHA, (Ko
WAREIEE > TT <o THUEMIROWIAD S IKIROWANFADFE) U /o
G D THD EER D,

OFVT
LESLMBELTEL L, WATDBEE o) LVo e bhiia ik
%, TOEE2DOMAIETHICHS LEE S,

(@F1::4

1 DORCFHEOIRE GECFEIRIE 1SR LT, 1 DOREEMIEE &
BT LT B, LIchio T, BWVICEVEHICH 2 WADREEE LV,
OREERS Garhie

R (B B9 Befal & B TR 75 o Je & F TR Z HUmEY
IORE BB & LT Boyle-Charles OFEHIZ - T BYESAZHH T
%, 12120 ESp Pa=N/m} B—T &7 3,

pV =T ViRt ¥ v RTERTD) T
ThEbE, pLy N—ETHENE V/TR—ETHS.
TREEDRE & UOKD 3 AT, DR 273.16 £T%. 0
LEOBATIROERE Vi, 9B L,

VIT = 127316
LR, VREETAI LK T IING, COXILTHRELE
R MR & S 9, B K] (Kelvin) &8<, PCIHATTRI- 2

et &l
T=1t+273.15 (H

FHBFEND B,

EEOMANERE D T EBRTEX %

BN ) IR T 5% R
ORI A S BRL | SEHINCASR
{EL7=b DO THD. 1ITLDIT,
FARR AR Z BN L TR H21
gL FNERTET )P
ITOWNWTEHS,

SO FOFE1ERAE
X, WEVED LS OET )
MEZEHL, BU)7a R
HNCBRAR 5, BRG] i
WFREE ) PO 2B 25
2L, =ohet—oi A%
AT 5,



HU-OCW > ZEEMHET > &gt =
L RELAMMEOMSY
N B

xH&: 2, 3R U
BHZE: 2006 4R
HE:  2006/8/28

R/ b

Bttt it S0 ok S (BRI — 2006
W = e v

XIS ELO, BV ZEEdLEE,

mEROEH
"UJEHR\ 1
LT A
(1 MR 2 érf_n_ Buveditink, TAM) bad
dip s, HEO|

I

L BEEENC Y S AT

() BRI D SE RO, HELHENL IV IBIRO L £ TE SRR hb B & 2D,

@) BEEAD o, TR - ERAH HRDTET LT RN L REY 5 THIZTE 52,
F—TO—F: HK R AL EARLOMERA, HKORE, =E A ERATE (TRAT) . Bl
AFEE, NPO, RS

WEERE

HRE A E Db - BERE - 2Ty 2 A - TRAKB L V2RI L2200 T, 22RAREA
THEMICRLAZENTES D LA BRAEL LET,

L E.=Tol: 174
1. ki 50 2 AR & B0 D 0
CHAEE B ?
- Al DRI
3y A
HEORMED < BESE L R 52
2. BRESEAE & A
CNPOIZ LAy MO AKEAEREND
AERBMOBES D EELD
CHTREEE A2 At S T2
- NPO i
- EEORRE LT,
(1) ATA4F, EFAREOA—T 4 Z Va7 AERMALARG,
(2) BEERWEZ T N—T « T4 2T v a3 URERRR AT
(3) HEEHEZERLET,

B L bR L O hnb D I ES

MR AEET
R L LR — R EEIR VR~ b 3 2R ARTICHIET L TRl L =4, HEEL 55 AMRVE— R
27 FREPRET,

WEARSEH

HER - EARME, 2001, [=5rX0tha] (V- AREHSE ) Feet
WtEEE G - BRI 2003 [EET REEHR] R KEEHEIRES

Sy, 2004, [BRETHEAE] AR AR

BRAS, 2004, [H9 THALENT] AFCEE

F DD BEICRITEO FTHERR L E T,

F RELL{EOHRF

(R PRL B - Heig st 2 7)

ZOE T, (BRE) & Gt
D) EDFHREIRDN, EH
ZEEHNT RO FIZDONT
EZET
(I)Em BiasrA5, Lot
THERIEEELELES
u\iv\%mﬁ:? INEII2EEYN
Folz ATV RNEDDZ
L72DIN?
(2) A& B ROBRIZEI N
%o)iﬁ@ﬁ: koo A R,
HIROBRBEICH L, B S A
857b>75>zoofé°f:7bx SH%ES
PIRVIEY PYASaN-Y/EN
(3) BWEILFE N F L&D
D, HELFENREIVHBROLE
TEIRBRENID DD RERD
R
(D) BEEZHS>T, R
RSB SR TEITL TG
DL AT EITIETED
R



HU-OCW > ZEEMETF > hBihEttSE SR-Rik-£F0%

N
=F

e ARW-RE-EROERT (FEEMA A it )

BN R

X 2 IR U
BHZE: 2005 4R
HE:  2006/8/28

R/ b

IOT-OHALTHRIRGNL. RERFETIRANTIOT. MEADORER. m&
BROZEHESDNOMAFRCOVTIE. BERRLVERENAREERISRMEYET

Hewet L AR R (E) 2005

T - Foff - AEEOTR S5~

ol LI 3507 5 RN R, SR, R ORI — 2 (EROEE S0l
mTELET,

SR LI A0 B, S, W, REOMEC LT, X3 atht, BOAMELES T, @
BENCHEATE D Z A BEAEE LET,

1. &7 ¥ 2 HEARE
—EEER A FE LTV A T EEEELH > THFELTWD, Z0Z 8%, »
{OBOEMMLEE/ ZBLTELTAHL I,

2. TRHE| >TME?
EROEESLEZ L& THIE] ZEMh, &80 T TELZT, SLUFNERLOERT
PR 2 DI EAARD STV AR EL 2T,
R T4 DV EYDAT LDV LOERE T A TR, BOBMELEL LTWL00E
B, FIHE TEED L3, B2 L, conWELET.
S5, HEEROEZDIZE S Vo ZEICR Y DL NOR, FMOERNLELET,

3. TR oTE?
Rk s (RS 2RI, [RIE 2EfH, 2515, [RIE LEEENLLOT
3722, WENAbOTHD Z LAWY TiF5.
fo b R NV F B ARBERCOVWTOETF AR R, T Ib (B L3 UrEELD,
SOV, TRSUEEBME] LN nTELL, skl baen £,

(1) RBOPEZEFEL, HBUHBOCSML TS, () FRLF— FNETICET THwE, 2L
T, (3 MR LR R AR OB E TEFCOBD, 10 K> CHRAE &I L £ ¥, MRVAR— b
N THL, REPEERBE AR S, AV T YT ¢ LIEE D 5T Loh 0BT a0, ST
A ET,

FEO (1) ~ (3) 3 SEBAMICHI L CHM L, REMICENERELBSH b0 T | B
LFEHBEARELLES (R . BEE FE-2L08 [RE) <,

R EE EEO N2 XA L
WDTEAIM? L EH AN
STRATEAY 2 T RED
IR Z S TVBDTEAIH 2
FHELRIESTRATEAH ?
B EEONOEDAENE L
R HIEEI DR > TWD A
A2 ZORTIX. M
JERIRE L AT h, R &
D, FEBEITAH BRI AT
h, LVt A b <K A
R N2 DAER” DL~1
NoEZET,



HU-OCW > $#MEMSHE > #EVRTLMSER

H#FE. HE%o
I &S

x5 2,3, 4 FFEIR SO
BHEE: 2006 4B
WE:  2006/7/27

R/ b

HR AT LEF 2006

KU AT LESPHRE
BHES

-

N

BiELOE IR

BERE ELEYDHESE
—>BHOHPTHED

HEMBH-HEXE~OHEM
SHEOEZ - BREANCET

-3 BB Li—h

ST—NRT—=DTRREF
HEFOBZ-RRTEZD
400108 LA L #EH - RHIE

B, Z4— LRI —om?

RUATLHFBR HRFER GERE
i) -#HRPFO—HLAKDALL
¢ BREEIHKFHRBEEENT 4Ty
TEHRE G ?BAVCEEHMOAER
- Bl ISBREEEER 2BMALE?
SPEHERER RAOSET
B ERNAN 5021017
SRE-BE-HEHE I5/1L—
BYRITETET N f1E BALMIC

- Bl DEEmON 23

Z4—ILFEI =00

CDOREMNSD (KK, ATIV—
E - EETEGL) >RILERS
BREES K&

BT ANRL)

—>TEROMEH (55

< Bl BOGUWA ARBEVSRHELAL

ML THRL LBVDIFTRH ?

< Bl 2Dt EALGBIHH B ?

BMBEXREIITS

« ERZBHBENE N—T— LR TR
BEOHONEN STANESATENS
we EIht? Enk3(z?

< EFR-RAE BRI AsEEi0Z
SHFOTAEFMLESET S

< Bl RORRTEY KBIE - BRHIXES
OSEEHRRAGON BAREOHYES

o Bl MIEFBEREBCIEIE?

HREBHT S

« BEBE DR M marginal man XLDEE

B ER-BROER
i B DEE

c Bl SATIR REME(BIOHE LR

HEOHROHMRELL>END: BT
NTLSEDREL? ?

- Bl BB HLTRESERULARIT?

T4—LRET—=0: BHHLBHL. RES%E

B e MREREERATD

ML TiE (FEEMEE a2 AT AR

ORI ALEE
ﬁ?ﬂziso OB, EKD
P RimEi#HE T 57T T
7t,e<\/\ ENESIN B ARZ R N
T2 OBES OFRIE, RS
DI iEwEE 2 THhbd,



HU-OCW > ZBHEMEBE > #HHEEER
WE BAROHSEEE RS (FHHEMARE Ao m)
B K5

x5 2,3, 4 FFEIR SO
BHEE: 2005 4R
WE:  2006/7/27

R/ b

traE R, fta
ORI EE S X 72
IZ T, BARKS L REHIE -
B OB RA B LAY E RO
b SERXOOELETS, &
Dir, BARIC BT AN

AN SH= S A
&= EEF2005 OB, B AES
1B B B OB A B
5.
ABADHE

=B EEILfATH

iR FHRPAREFHENHTR

o BluHEEH-RESE-YU 3y
« HEiE: BRERIERINN:

5l BEENEDIEE /N —YERETE

o Eﬁi

DRED/NN—V &SI, ? ERETRIE ?
2)HEIELHETIIEIAESESIH?




HU-OCW > Z2EEMHET > H2FHRE
R HMHESTEOFIEEFERE (FEEEMR A AL R AEE)
B &5

S5 2 AR SCEEEL
BHEE: 2004 4R
WE:  2006/7/27

R/ b

IS BT BT &I AT
e EVDITE R SATIZEE DS
WFRIEIC DN TEZ B,
FEFOFH B RBIT L2
ERL T, FRENE IR
EATH, LILRNS, 22
*i%ﬁﬁ}f%fﬁ BEOWEHTHR2NEDONE
(AN e A M ab STAN Q=N
_ BFHEDOSIEEZESGT S
2004 FEBEHER PITHEN, HOBEDE
EF R T, 22T, 20
R HICBWTER A O
AR ERfRA B9,

HARFOFELE

)it KBRS BEHEOES
SHREBR- HREFHEOLE
Q #HRFERE(LMH ?

DUEEROAE- P HENES
s SHESHEERE. HESHHTOEESE
Q #HEFEREIEAM?




HU-OCW > ZBHEMEBE > &L

e AAMEROZBEFR (FMEMRE AR A B

Bt %%

X 2, 3, 4 IR U
BHEE: 2003 4R
WE:  2006/7/27

R/ b

A EEHR - AR =R

DL

HEBE BB S RE-HE. gt
REHAS BT, BR-Rik

HEHE e, R& BEF

HEEH RRHOBER. FFHOMER

HEXTR 2FRICE T EBE HRHE. HREF

LB D R
FCRETHRLT—RIFFELL

FEESND

c BHERARACHEEHOER

« TRLOGIK HEREBEDKRT

c BFEOT—S0FA: T2 MEICH T

R ZE A ORI RN
BRI THDHENSTHE VBT
TiEZRW, L, L2 -
TR, BRBRLL QW DEEE
FRIOGETHILITZED
ENHELNZETHHD,

B H ARSI AHA LT
D THEIE, ZIRBOBIE
POEEZT-NDOTHEN, %
NISIE, FIRER A D4k % 72
SRRV IEERD, b
ISR L BT FiE
DEE %I TNETZN



HU-OCW > ZEHEMBEF > BUAREZEI

R EUAREFEI (CFEEMEE)
ex K A

SR 3, 4 ERG R
BRGk: 2004 4R
WE:  2006/4/19

R/ b

L 1990 FRADIERIS TE T
Ja—NLexa I —E5H
L, BIREAR RO ELEE
AL TDELLIZ, 22

LMEERE BHFER

BT B A U7 BR AR R 5 ~ 0
rr—rYv - za) I-OBIEREE
— 2004 FEIEME ) — F— LU UVIE gl R
i 2 B
Al R FRER TR R (ARG
sasakité@econ hokudaacip

Tel: 011-706-5172

L Zei—id
o
st SR

W@ Yo
e ot
ol EiERe
W2 Yoe—slbemas I-Soke (1 RROREREE 10
Wl R T R U R R o
W2HE FEREER S
Mo dsiomRE
Fam Yol D=l (20 BIRLERET L R a7
BLE FREfSE UCoRAHTSo L - EET & CoERaEE
2 EEERORME L IR TS O ESEIER
o EEES, TOLE0SS
AW BERESIC L b4 BRREHR
H5H BEREABHORLY
#6Hi BB ORE : HE L oS
BAF ru—sUb- o/ 3-SR0 (3) @R AT ALERES 81
B ERARFER O & @A
o HEESFMEZORRK
Fo Ay 7 AR ERREIRC LA N S BRERFEBIR
FAH ERFEYAT AORELEHFES
FE5E Fu—sUreza) -0k RELBEORER 113
B RE R ER R R RO B L LS
el Vo= Sk od T ORR L B O
B3 GBS BERE LS - BIRRE AT A
BoE BRREROLELIu—~N-xa)I— 128
B RTHORME L SELER~OF 2GR
Fofi FRWEHROFMEOME
WMo So—sr ez - L ERHEER
FAHE GEHREAETODEE L N
#AHi  New Economy DI)JE
o RFFORE
BEIH 137

14




HU-OCW > ZEEMET > HhBRREREYMESE 1

AhEE: MUEREREREMELE T (EEEMER)
HiE =0

SFER: 3 ARIR; BREEER
BRGk: 2005 4R
WE:  2006/4/19

#HE/—b

E R EROY R B L O
B0 MG B, AR IR AR
FaMEFIICEEL ., 22

HIEREREIRHEYIEE 1 ZNHOBI T Bz oW THE
S — e HE Bl 5, FHRELOLKE

) B TE NSO FREED S,
1 BmE LT D5

1RO | THE Liehilch BUE - MROR%) FHBRCY TRy TEL THAL S, BRI AR
DR ET TS —ERL T2,

-y
R

R AW

THE S, Wl
3B e (argument of pericenter) 7
b HEIOA: & 2 EOGIEELE o (emismajor axis) T

LK ¢ leccentricity) AL Y] 1 RO W BT . Wi
BB} (7EM) epoch) 12 MREY BTE 1S <A A TER TR M My (mcan amomaly)

B0 i b 2 W T
T CRER Wi

JHEIh D3RR




HU-OCW > $#HEMSHE > SALGHN 1 SREMOMOS—EMALHRA

M BRZEMOMIOY BT R MR i 1)

A1 FER

xH&: 3, 4 IR PR
BHEE: 2004 fEBE
WE:  2006/4/19

R/ b

B2 0 bR 1 Y — L & KRR R

Al RIES (ALK - 5

0 TRLLHORE, BEHERORERTH3)

COFMFETIE, THAED 2T OTGAM (FHRGZR) 1 bR Y — (HEBE) & &5 Ana b, o
BEESANDD, LW0H T EEHHT S,

0.1 BROENIIMEL ?
N % n RTE O BHEE, M & m RTE O SRk 5.
C®(N, M) :={f: N - M C¥5{&}

LA
X % O®(N, M) DUHEE (5822, mapping space), ~ % X EORMEBMRE L, X/~ 2RSS (5%
W22, mapping space quotient) & LTt & &, X/~ ICED XS INHEME, MOMEEZANDD, STl

0.2 WSOHDDBRRE L. BgHIF&LT.

Bl 0.1 (FETHZELP, space of knots) Enb(St, R?) « C®(SY, R?) &[T S 75 R? DS &iAH (embedding)
DEROEE LT %, Enb(S!, R?) OBBERSZRRDONMECEHBRTHS. &6, Enb(S',R?) Flcn’
WA (e LAY VT LI T 4y JREESERME) DEE S (Brylinski).

B 0.2 DIff(N) == {¢ : N — N O°WMIAEMHES } &, iR, JEX0) - HOMENAS. e,
DIftt(52) o~ SO(3) (3 XIFHEZRE L AT b U [@f) 7 & 210 5 5EH O, B4872R Diff(N) ORIIZED
THDEF ST

B 0.3 (V< URGEOA——Z2M) N % C° ZRAE TS, Ry := {N LD Riemann 31t} B &, Ch
EEBZEMEEADNS. COZERPCE DIf(NV) BERICIEAT 2. TOWEZER (¥%220) Sy = Ry /DIff(N)
&, N oY UREORIEOREOEMTHS.

B 0.4 (B5H) N, M ZEREEL, & C°(N,M) —» R ZEEZMEOMKETS 10 = &(f) T, &
B f BB f e CO(N,M) B & OBRFR (critical point) &k, f OEHD l-parameter £TE f; ICDWT
i@(ft)‘z:o —0 EBBTE., TOTAT 4TS LI, BT CF(N, M) ICROHEE AN,

Bl 0.5 (BAROZEE, FEAODEIE) 0 (N, M) IR Diff(N) < Diff(M) DESRICIERT 2. f € C(N, M)
W OF-RE (C%-stable) &1 f OWESHEATHIT L. (DFED. [ OB ZEHEADELED [ 7 DIff(N) x
Diff(M)AFRT f LBOBHS T L. M2 M = C=(N, M)/Diff(N) x Diff(M) O#EEFRS C bh, 5§

L OUOPEERRTE. 3T L4 R ZABRTRE. COBRSIERAT T HEED 5 A—
SABEE. LIRVE, AMPEETELOR, it BUT, A )35 A—KITEET 3.
FRATOBRET T H07 IREOHEETH. 20
BTN R BT
iR, £

I

¥ 2 3 5
d HIRED/$F 2 — &LLFE?‘Z E ¢ AT FTHE.
22 0% BETE, O FAV—RRS A, MOBEICER TELHILED.
38U IE READIHAG, BEVRFOBREFETH (knot) &1
‘BB DIfft A REORIERSROLGRET.

(B4 22D MRy — L]
LHERE S [N TS,
B {7 5 R0 Ik MR AT D 3 [ R
X, SRR E AR O R
S EROFIETRIBEIND.
FOBRDOHEFEELT, #5
I TADFAR ORI AR
Mo iEEE ANT, TDO5H
LB Z RT3 D L2k, B
HEDMEICT Tn—F 358
VWO TERDD. O SitEEw

5.

ZOMWMFET, BIE T D&M
DRI, RISfEITORME, =6
W SRR DO PIRE TR LB,
A R0 RIBARAT, FERRIEH
B, R R AGRICEIBRZ RO A
I Th D,

[ELWD DI, FBR2E/R O
FREATHD)



HU-OCW > S##EFI%HE > fMeetgpz

R
SR

POE ¥
BlaHE
ik :

R/ b

FEETE HALEE  (REEEFTRE )
B, B HiE

3 AU TR
2005 4EJEF
2006/4/19

Part 0 ATHIEE &IEfahH
Artificial Intelligence
AR )\ 0 K s RS D10

SRR - oora %S
F7Ia—F

J(MLILY, EE'-J.J?;'J%.
HREOHEEEHLY IR
*METS.

FLFL, ArEa— ORI 2 R Fa—) 0 H 5, SR Ch o a— %
VEoTeTH Y o JAR VT, BIC L~ TR EV 4 L L Cav B a— 2 DR
ZEELTOEOT, BoCHIVUE, o a—2ORFFEE (330 A TR OFf 7 -
FlUD IR B,

ExcT NTHIEE ) (Artificial Intelligence; Al): W ) F R DD /=D,
19565F 122 D LH e B O RAZHED TF — b ATHBINZEBESHICR T
Ths. 12720, ZZTAIVIE RO ERLIE (S Zie-~7obi) Tl o ¢, B2
HILCFOBEWTDIENRID, L0T%, BAniEE EH T a5,

1o, ¥, LEE, fERERE OEi 5B O RE DD T T u—FT, AlD
WFFE B A9, AR O OHR 7 A BT 47 0 I a — Z TR L Ty Ral —
Sa B RBIAIE VI DE ok, LinL, BETHIO7 7 u—F3AIDERHRITE
Fao TR,

BROANT, $I1o0%E 2 5 TorTRMBET FTO—F B LI Th5. ZITIEAI
OB TR | (BB, THLI &0 [RIBR LE->Thl ) YTy =7%
BET -l rshg, FOHMERERT D00, FBILTIAMOYSal—a
VBT BRETARNET S, ARO BB FELES TLRh, Lo, FIAE?E
HITZEBoThHABY 7 hehy, FIAFEOMNIEERE BBV T MEAEEDN
[Ef:bpeaN

KRS, 202007 Fu—F NEVNC RO EE 500, ARFEELTOKH
DEEZLND.

N THBEH AT IS Iy
PANVEVEDY: 35 €= X S
IO OEMITZ IR
STWNDHN, K% CTIE&E
NFL B LS LA D Bk L
L TOHEGRPPEE BLOR
e SEMEDZEFRA B\ N E L
IZFES, (FENCHLT, FE
ELTHEZLNBEIRL LD
RE = BB BT I
BIOFEFE TREIN TS, )
512, NEOMEEICIZ TR
BEBOREETEEL
ta—<r AL AT 2 —ADT
PAL OIEREEF 5.



HU-OCW > ZEEMHT > 457K (2005 £E)
WEe U778 (EEEEMELE 7T 7B R)
HE

R 3R TS
BHEE: 2005 fEBE
WE:  2006/4/19

R/ b

777 Wit A KRBT OB
BF . THDHB IR
= —rmea N FoBBEICRTHEEMOM
TS5 785% BARERE /1 ene. w0 om T ) _
&R EDTERITZELITEDRY
JH A b (AT 8-13) . . B
URL : http://chaosweb complex.eng.hokudai.ac.jp/ | _inoue/ LE@ EJE bé’LLT‘%’T< I/\ ’ﬁ:‘
SPRULTAE4 A 18 H i%i’bifl?pﬂ%@%ﬁbé%\ %
- DIRISEAET B0, AFAELT
” S Fsh sk >
L AvrRgsYvaY i b EOREHED BT /LA
FSTERADY ~ N N -
O S 1 YR DA TR B EVHB
112 FESTEBWRERICES ... 2 = N
113 ﬁ‘;‘ﬂmﬂﬂr .2 )ﬁﬁ’%ﬁ@*ﬁ' L T WY Aad) DI
12 BaBYZT ... PR .
121 SED, V7, WY s HThd, Soifixnrss>
122 BRIZTT 3
123 MEYSTEIME ST 4 LRy VI oY i 2= )]
124 AAS— - FSTENIVLY FST 4
125 R L 5 X\Aﬁiﬁﬁ%éﬂ\ %I}f%c:%;\,
1 Avtagsvay 7RG E A S TD,
T, AWETRG (V571 O DM, AME TR S REEMBT 20 2icLx I, BT TOHmBTCIITTITVHEGOE
NOBROR, R, IRAIGEZ RTEL T Lz s, ZORT, 1< 0n OFE, F, HEMT S
o, AT E D DR TR 2 Bon s 5 Ol MUTE, £OMIIEES THEY, 2as0 bk 1 L [ N =
EOEBL i, BRI/ ISHFIRIR O L0P, ok s mm L, Eﬁﬁﬁ%ﬁﬁ’gd‘;é:&a fie E/J 8 m“l“/ ﬁﬁﬁjﬁ & e
%, BTG L - TAERC B LT 1, SRS R R, —EIE T ORN BB TABC L. LEDIEH DI AT HL
[ IR —
%7, BEIOEAERO RS RERE [0 To s, ZRESARE T, CASOMMARE, L . N .
Fm ke UTHRIT ST k. :ﬁm}zﬁ@a%m{m %u:m/fsﬂ{maaémfi;m:zz:t_zé. 7o, TEDLHETEELR AR
i | BiS Z&iz
Lt s AL CHIT B sk
PO BRI ER B NI, D 2Ty T e L ORI RS A C LT B, STEBMICHML, FHIZ
111 K, B, R @gﬁnﬁ%%ﬁ@b‘f%%5:kﬂl
§57 - & (vertex) (B 1D PQRST), K, 7 (edge) (B 1 O PQ,QR %) # 5% 2 HH. J:D\ %@@ﬁ@%ﬁ%@é:k% H
1 45,




HU-OCW > ZEEMHT > 4 S57HEHR (2006 £E)

W IV (GHEHEMEH 277 HR)
H b i

IR AR TEER
BRiE. 2006 4FE
Bk 2006/11/15

R/ b

o7 m #1

FIEHAE 4A108

= IA—3ITTVT -

fRHmMPHRR  FLH—

http://chaosweb.complex eng hokudai ac jp/~j_inoue/

FS52& & EH ?

COMBTREITI7M1H)

P Q

T S

COEBTEST ST (EAvertex) @ RUiledge)— Hd1HS
R (degree) : HHAEHAET HDDAH

deg((lD\:f, @)z 4

EADREW/ELTIELHTEHSND

777 Bt A AR EO B
L9, T2HDHV T E
ORI ERF OB
A& R LD TRT LIV
o RaLEsTed<L, &
AONAT-REOHL &%, %
DIFBIFAET D0, TAAELTZ
5. EORERRDO BT VA
VX LR TEDMENIEL
SRDDREAT - S 3572 DIE
HThd, Soifixnrss>
OB ZETHIIfEST=T 1Y
RLDBFE S, BRI~
7RG E A S TD,
COWETITT T HE RO
TR 7o/ 1 5 1k % i B
EEDFEH OB T DT
72, TEAIT B E 72 BT
BIEZ B T3 52812k
STEBMICHMRL, £ HIC
HEEREZRENTHEHHIZ &I
X, 2o R RO LA H
45,



HU-OCW > $#urige > @m0 0000

i fEWmEE (EREERMRE)
Hb i

IR 2ARR; TR
BHZE: 2005 4R
WE:  2006/4/19

R/ b

1BHREsR BmER /1

Y SR L A (ERRPETTRI 8-13)

URL : http://chacsweb complex.eng.hokudai.ac.jp/ j _inoue/

PRTE4 H 18 H

B %

1 Avragsvay 1
L1 OBEHECEMTA Y L. 1
12 AFHELS—USOMHRREHELS .. ... 2
13 CBEREEE ... .. 2
14 THHER C EESORET TV 3

141 FEREORERTTV ..o 3
142 WEBOMREFIV ... 1

1 4>hads 3y
FERAEATES T L5 LIRS TS, SEIEBARL SHRL TS C Lick s

1.1 BRE& AL ?
MHREEAR T U TR 2005 AR () 2RO &5 E#T 5

{ R —log,p. TTICp(E) = p B EZHRE VR SR, J

@1): BEHORKELT (WA 2 (7] © 239 Laa<, p(h) — p() — 1/2 TH 0, BIEE
TR B 5 T 2 b o b 5B N B HHEIE — log, p(7) = log,2 = 1(€ v |, Bit) L7155

@)

RAANMHBOHEE = p(R - M) — &
NEHRIEADCRESE © p(AB = R) = ke

Tl EECEAD TRENRITHEA DU ) RER L 7= ( TRZPARRZHEA DV 2] L1005 Sl
ERADE) LEBONBHRER —logp(R - AM) =3(C v b) THBA, Wiz TARSRIZHE
D Fe ] R < EIE —logy p(ARS — K) =1000(¥ » 1) & OEHRIBEND. FiEHEZ 2 — Al
BEBEY, HOSNEARO - FIORELRVH, BEED B2 D TIIEL, ZOMEDZ 2 —

THWIAmIL. HRoOEEZER
FTABZEMDIRED, ENEITIC
L7c¥ima 3%, 22 TF
SE FRIC, mohaE—R
MHEEHMET, BEOMFH
W OREGE KT DB T,
XY= N LR, &
DUVIEHE G E | BB T
72 E DL DRI DFFHHITIS N
THhFIN I EELMETH
b RFTIIZOHERZ DI
T B A BB 52T
BEREEL



HU-OCW > =%EEMBEF > SYHBEEILERER N - EYFREF (2006 FEE)
R AR L IR 1 - RS (2006 EEE)  (CEEEMELE)
5 HRR, P B, T RIA, LR =EE

X 2R R
BHZE: 2006 4R
Bk 2006/11/20

HEE/ D

AW TAR DD IR R LS O3 4y

ZRINL | FETHARIZLY K
REEELTND,

ErrbizFabhithiduvnidisno &, F IR R A kK B
EMEELER A R WL, Z04EEMITZ1To0L
ERD L ﬁﬁ%ﬁ z. ﬁilj‘]@%ﬁ\ T
L — AR IR D AT A B L
FHCH DS < OREFEILEEOR L ORB L, wugs;ﬁm:ﬁws Tﬁ_%v)éﬁ &of:hf‘o@
tlf_ L ORARS ZEEMLTLAVE S CHEETA D L, — et BT D LA B A o

CHRESMVESICEOEEE T L, BEICk Ut%ﬁ/ﬁ J_"H”')

l;;rm B BOTHATMES S T . HREA TOHE L DR WBDDERNT 5, F250%iE
B LT, BRAEHMT D b, FRCONEE BT D0, ﬁ-El UCo R R Bl M

ERE GBS 5L, BHREOEN ORI LET, WHEA oA ﬁij@é{i/\ ﬁfﬁ{iﬁ

ATOT BT, B RBE L G CRNCHIIL LA b, S8R0 RIS TR BHEREE

e A H AT ECH 2 D OIERE RO, - 7 BRI LM b s USRI TV, BRI ST

Bl SR L, FRNE LT SRpIC EBSEM#ETH - LET P -

EWTHZ L KHDH BT AR E RS Z L, BT, BEH DT D,

2, ot LoLs

(DEE A (standard ) PERE S0 8 i A3 Hr o0 7= b O FE LA IS IERRIZAT 9,
EREHBRMER L LB HEETHH L EWICHICANDS Z b, EELE
R B, WA RCE I A, ARG BT AR Sk 80-100°C FRIE (B
I, HBHUG U TR D) T 4-6 BfE (KOG BEWEEIEENITE L ToET)
WL, YU LN (FARTHD I EMBOI L) B ATV r—4—
PORG L% CHET S, S5I23 0L, RERICHRGHEL,
FHCAFRLZEER ISR ECIORELREYIET, L EORELIER
A%

QREOFEMIIE - —H DI ZMT T AINTITN, ARV
H=BLUOART T ZAaNTIThREWT &, RIEOFRILT T 2% fv,
BRPLD AT 2 FIEFANE UCER LT 720,

ARV o H = ART TR ARy b BB~y bE
ERABEHICK, PR CHRE L, BT 5 A E0T 50RAIE LTEE
Ik, 727 LA EET 2 0ENH D & X EHEWMES A — RS LT % AT
9)e By MEE BRERT S 5613E () 2Rl L TENT L,

(DH T A% BIEfE % 70 5~ RIS AGEA & ekl & v Tl Ly
AGEATHRAL L OE] GARE N TH ), BItEA T 6 mIMEE L ThHo T 5,
PAIERAF LGS U OFERICEEL 52 50T, LER/NEEHE D X
S ZABTAHI &, ek, HEANZOFE ETEHIRNO T, 5FICKEK
THRLTHAT S LI, ERSEBIRICERAR S TE— P HEOTZR D
WEREY), £, EERICE - —EHONRITIEE AN LSS,

GVER7pREL T | O BIER T — 7 - PREEHTHZ &,

1




AP RRUBERGETT — 2T ORZEBEEE R H R B R o 4)

G 3k
POE ¥
BlaHE
ik :

JE RS

e+ 1-2 4 B TER
2001 4FJEE
2006/4/19

ER/ b

EAMNE

ZOEATIE, £ELTRMGRC T ST - YRR ARRT 5. CheoFEED
RS T LMV ERTVAL W 2O FERERIN SRR, BRA-LY ARG
SHEBRAHEESFTARSATS, 4554, KA -BETATRIIOZERTES, LY
SR e ot A L B L RIT T L S0l @ T SO ik — Y R
WA LT, ZoREETLHRE LTV,

SHoOFELEHT SN L LTIORRTE, WiFTodllT5 7 -2 0N, HE
Wiunivariate)#F i, 2 ERibivarinte)#7 7. ST Rmulti-varinte)BF T & LOGE Lz, 2L,
RAALGWIZ A TVSFETHMERE 2L { M 585000, EENEETHS, M,
W BART D A2 bk 2 ERARITO = £— L 2 ARFERIZECEESESS, £, HRRA
& bafpbrid. TOEMRARCEEL TSRS b LR BRSSO RIETHSHE, F
O G ILEE R L SRR R L HER TR S,

AMiz—RELpFLvidt, BTRIZEIENARET S, BTL{MRLE, BFM:
AN L MRS ER LSRR b0 TES S, BRI TR TS
ZhikTELe,. ZoRETIR. ERE Mahb (B LI Ove) WS TERHEBESHREL
v BERTT S LIz kT, AMORES, ER~0—BERBAHT - L &BEE LTS,
£, Maleb £RGERE LTS LT, FRLANTEEAONBEST LYo THRIC L
ST ENENERTHSS.

fods, MFTIRFIDERS, FIZEESNA 2 Fa, B MatlabOctave TS 371,

KR -WHEORFEL LU
EIEB) O AR IR R R EE D
TEENTOBAD =X LI
T AR OFHERB 5, S
DI, ENLDORKMEEDE
B T4 B0 DT — 2R
W FIED FEBED D & 225
FTEZVQ, K2 DT —HfiE
Mr PO SERL, #Y)
RIS AEATREE D,



HU-OCW > KZ¥R&ET > HEGEEYEmEE HALETFIRE

R

peng A A

st B 1-2 4R BRI R
BRaE. 2001 4R
WE:  2006/4/19
EE/—+
1 =B
1.1 EEEREE

XY AT o lbv 52 UF) R FRIEATAMEE L ->Tva. B1okS
el XA 1 M, 2RI YT 6 ML TED. v EFNEA
MfROTEAIC R > TWE, ST, IEAMKSFETNE L0 LI Tdab
WFRERS, EREICXD S TFRENIEDSA, Fa 5 SETE S TR0
BEAS, £, ALl X FITHE E0k 5 B0 & T2 OfimEEA %
WOTERT HSETE, DEFRLYRTICEEL, M OK3C1HE6E
TOHGEDE, £ 1 HEHO Y RTHEMEORMR E C OfiiE b 5inE
#ALHE, 1FHOY FHFORFRRICE 6D oRBOL A ES, 1| FE
DY T OREERLbNE, XFETERATENEMmMT TR HEOY
FEFTkitubontEwaT, 4 EHO Y RToRBE—-RMIchE-oTLE
9o REFOHOFTFREAL 2 HHOMTFICNETS L. 1, 4 HEOETICE
h oGS eh ARt L. B0 ORMOHA Lirkhikwy, 1, 2, 4FE
DOFFFRMA R E N, ETOMORTRBE—-BNCRE-TLES. &R,
B TRMOMIL G < 4 = 200D LS, THELS, EARKSTEZ
NESO FIcidas EiEsEo S SHirk ot M ks, cocks, -
EAT ST, 24 BOEZC N L TEEERE LD " LS BuvikT
Ao BENE 24 MOENGIMEE R O b A6 by ETICSATES, Ehdt
OIS, b, THERAE S 2D LEVOT Schantlies DRBEHMLTHS
HEEM (it LivEE

i) CHLTO F &, 2oft e
DEFEMECHLTD Cun = S
2,3.4,6) & 7 = 2.3.4,6) \
LA Schanllies DIZETHD, = $

TBCn = 234,60 12597
XM 2nfn OERERED EIRE, | .
Ciln = 2,3,4,6) RFIT M
fn D EEFAE D EE (DED
2 fn OEERE D EE) 2%, #
IIERL TN, O e aies
bk LTS ko, B
BAEE m BHEL TS5 LR @ 1: EARRST XY,
HLTWaS

Hamits RS CRZEHEHE R H AR )

WEIEFER Rt £ s
i s A OFRIERE) D& A S
VI AEFRIAT 570 D FEERE;
WeL T, ZUATUHEL, T
CHREL, ARAN - IR AT B
Jb. IR EGEL A
FEHEIN WD, b0 E
B IvEensT — 2%
FENT . BT DERIC L B L7 D
“HEemOZEH RO R LI
DUNTHES,



HU-OCW > Graduate School > Rock Engineering
##:  Rock Engineering (KFFtEEFRH)
Prof. Yoshiaki FUJII

%% :  master and doctoral; L.AWFZEE)
Bdk: 2005 4FHE
Ya#:  2006/6/5

R/ b

This course aims to obtain
Rock Mech. Lab, Hekleaido Univ., JAPAM deeper knowledge on rock
engineering. Time—dependent
deformation of rock including
creep and fatigue and effects of
2 ¥ various conditions on rock
Rock Engmcermg deformation and failure are
described first. And then
characteristics of rock mass,

1030-1200, Tuesday, A610 concept of initial stress and its

Yoshiaki Fujii measurement will also be
Rock Mechanics Laboratory covered. Finally, applications
fujii@rock.eng hokudai.ac.jp to  slope  stability  and
underground opening will be

HCOT L THLFEYR. BEZENETLFEYTTOT, described.

RAEFNOBER. BF DO _RMFEDOEHEZIIDOLTIE,
EERESVEERREERILEANBYET.

http://rock.eng hokeu dal.ac;j p

Rock Mech. Lab, Hekleaido Univ., JAPAM

Creep failure and fatigue failure

B Creep failure
B Example of creep test
B Mechanism of ereep Tatiary creep

Secondary or

i i steady crog
B Fatigue failure T

|

Agaal sfrain Creep strain

Instartimecs sram

v

! Elapsed time

Tiume
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The Physics of Liquid Crystals
P. G. de Gennes and J. Prost
(Oxford University Press, 1993)

“Liquid crystals are beautiful and mysterious; I am fond of them for both
reasons. My hope is that some readers of this book will feel the same

attraction, help to solve the mysteries, and raise new questions.”
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HU-OCW > Graduate School > Dynamics of ice sheets and glaciers

#7%:  Dynamics of ice sheets and glaciers (KZPeZEFRH)
Prof. Ralf Greve

XI5 :  Master;Division of Earth System Science
BHEE: 2005 4EE
H:  2006/4/19

R/ b

Ice sheets and glaciers are an
active, dynamic part of the
Earth’s climate system on
time—scales of decades and
more. More than 90% of the
terrestrial freshwater reserves
Dynamics of Ice Sheets and Glaciers are stored in these ice masses.
Their complete disintegration
would lead to a global sea—level
rise of approximately 70 meters
RALF GREVE and would have severe impacts
on the atmospheric and oceanic
Institute of Low Temperature Science circulation. Against  the

Hokkaido University background of future global
climate warming due to ongoing
emissions of greenhouse gases,
understanding the behaviour of
these ice bodies is of great
relevance. In this lecture,
based on the general framework
of continuum—mechanical
balance equations, the
dynamics and thermodynamics
of ice sheets (including
attached ice shelves) and

Lecture Not . .
ecture fotes glaciers will be treated.

Sapporo 2004 /2005
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Problems of open publications of educational

materials on the Web

Masayuki AIKAWA "*, Marie TSUDA ', Izumi FUSE %, Yoshiharu
HIRABAYASHI?, Masashi NOSAKA ?, Tetsu TANABE ?, Yuichi
YAMAMOTO * Kohei WATANABE * and Shigeto OKABE °

! Hokkaido University OpenCourseWare, Hokkaido University, Sapporo 060-0811, JAPAN
? Information Initiative Center, Hokkaido University, Sapporo 060-0811, JAPAN

Abstract

Opencourseware publishes educational materials in higher education through the internet with
free and open access. The open publications are increasing by worldwide collaborations of
higher education institutions and associated organizations. In this report we discuss problems in

the publications based on the results of Hokkaido University OpenCourseWare.

Hokkaido University has just opened the Web-site of Hokkaido University OpenCourseWare
(HU-OCW) in the spring of 2006, which provides free and open access to educational materials
in line with the university’s mission of knowledge creation, knowledge dissemination and
knowledge application. The concept of opencourseware is a part of the larger movement that
promotes free and open access to knowledge. The idea of opencourseware was proposed as a
model for knowledge dissemination by Massachusetts Institute of Technology (MIT) in 2001.
Opencourseware publishes educational materials in higher education through the internet which
are available for use and adaptation by educators and learners. Opencourseware, however, does
not give any degree, credit or certification.

HU-OCW has joined the Japan OpenCourseWare Consortium (JOCW) which was founded
with 9 universities and 1 institution of Hokkaido University, Keio University, Kyoto University,
Kyushu University, Nagoya University, Osaka University, Tokyo Institute of Technology,
University of Tokyo, Waseda University and National Institute of Multimedia Education
(NIME) in April of 2006 in collaboration with the OpenCourseWare Consortium with more than

* corresponding author: aikawa@ocw.hokudai.ac.jp



100 higher education institutions and associated organizations around the world. The mission of
the Consortium is to advance education and empower people worldwide through
opencourseware.

The aim of HU-OCW is to make educational activities of Hokkaido University more visible
and enrich them. A lecturer usually prepares educational materials of textbooks, notebooks
and/or presentation slides for his/her class with taking a lot of time and efforts. The lecture,
however, has been mostly consumed in the class and the educational materials used there have
been archived privately, although the lecture is the important knowledge produced in the
university. If the lecture is archived with the educational materials and opened through the
internet with free and open access, educators and learners around the world surely share them to
help and advance their teaching and learning. Developments of information and communication
technologies make the creation and publication of knowledge through the internet easily
possible. We have a variety of ways of the creation and publication, for instance, Wikipedia.
Opencourseware provides the knowledge as a course in higher education mainly designed by a
person of professional for the subject of the course, which is complementary to Wikipedia.

At the end of August of 2006 HU-OCW has published 19 courses, which include
international courses in the International Antarctic Institute project in connection with the Swiss
Federal Institute of Technology in Zurich and the University of Tasmania. The access to the
Web-site of HU-OCW comes not only from inside Japan but also from foreign countries. The
number of visitors is about 9,000 Visits (or 80,000 Hits) a month. HU-OCW provides users with
free and open access to the syllabi, lecture notes, presentation slides, course schedules and some
movies. As for the syllabi, Hokkaido University has already opened the syllabi of almost all
courses in the Web-site independently from HU-OCW several years ago. Furthermore,
Hokkaido University provides the faculty members and the students with the environment of the
academic portal site and the learning management system named as ELMS (Education and
Learning Management System), where educational materials of each course are available for the
members in the portal site of each course. Therefore, it is not so difficult to transfer the materials
from the ELMS Web-site to the HU-OCW Web-site. We, however, have to solve the problem to
make the materials clear in conformity with the law of intellectual property in order to publish
them through the internet. Since the proper use of the materials in classes on campus of the
university is admitted without any license, the law and the problem have not been so familiar for
the faculty members. For the publication in the Web-site the faculty members are required to
learn the law, at least, the copyright especially about the use of works of the other authorships
and the use, reuse, adaptation and redistribution of the materials by others.

HU-OCW has made requests to the copyright owners for permission to publish the materials

containing the works of the owners in the HU-OCW Web-site according to the checklists by the



authors of the materials. The result is summarized in Table 1. The total amount of the requests is

33 (19 for acceptance, 2 for refusal and 12 for no response in result).

>
Q
Q
=
=

Organization NR sum

Publishers

=
o

Profit Mass media

Others

Domestic -
Ministries

Non-profit | Educational institutions

Academic societies

Publishers

Profit Mass media

Others

Foreign —
Ministries

Non-profit | Educational institutions

wl lo|lo|lo|lo|lw|dM|lo|la|l~r|lo|oe
clo|lo|lo|o|lo|lo|lo|lo|lo|r |~
v o|lo|lo|lo|d|w | dM|o|lo|lo|w
o|lo|lo|lo|lo|lua|la|d|sa |~ |~

Academic societies

Total 19 2 12 33

Table 1 Numbers of requests for permission and the results. ACC: accepted, RF: refused,

NR: no response.

HU-OCW publishes the material as follows. When the materials contain works of the other
authorships, the notice of the copyright is expressed in the first page of the materials as shown
in Figure 1. In the case when the permission is accepted, the works are included in the
publication of the materials with additions of a proper expression about the copyright of the
authorships. In the case when the permission is refused, the corresponding works in the material
are replaced by an explanation about the copyright problem. As shown in Table 1, we have now
a few cases of refusal. The main problem at present is the cases with no response. In order to
solve this problem the Consortium is required to ask publishers, educational institutions and
academic societies for cooperation.

As solving the problems, we are now working and studying for extension of HU-OCW, for

instance, publishing in multi-language and multi-media, feedback and collaboration with users.



1 Title with notation
2 Permitted case
3 Refused case

1 IOT-0NHLTHAE ML, BEEFETIEMRNTIOT
[E1H A7 00 FHEE A 138 {7 0 = R E (P OB FIZ DL TIE,
EfrEFLVERMAREERILELNHYET.

2, P@Hﬂﬁﬁﬁfﬂq&i\\

\

't WmEH |

[ Reprinted from, "Title of the original article”, Author Names, |

p.1 Fig.1, Copyright (2000), with permission from Publisher.

Figure 1

3.

Reﬁ;.;:ém.ie

FIFRVLBOH ST, ZOBMICHASh TV
"Title of the original article”, Author Names, p.1 Fig.2
EHBEETHEET.

Samples of the notices about the copyright in the materials: (a) a notice of the

copyright in the first page of the materials, (b) in the case when the permission is

accepted a notice of the copyright is affixed, (c) in the case when the permission is

refused the corresponding work is replaced by a notice of the copyright.
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