


=| R

. ﬁ}%j{/—%‘»k:—%‘-]{%/—%‘-ﬁu .............................................................................. 1
) g;‘;'ﬁ‘,j(/—%#:—%‘%iiﬁgu ................................................................................. 15

ﬁ’%ﬁikiﬁﬁfiliﬁi%*E .................................................................. 24
. }EI:—%‘-WE%%%% . E%,%%%E (Tﬁiﬁﬁ[ﬁﬂé%*%) ................................................ 30
. }EI?H‘?%%}F%% . g%%’i_ga (ti}j:f" ,ﬁ)ﬁ%ﬁ) ................................................ 08
. }EI?HE%*%% . é%;%g H <j(/—%‘-]§ﬂ:;j\;ﬁﬂ§+ H ) .......................................... 138

58 %75} .......................................................................................... 140



1. FEHRFRZEBEA

TR 16 401 il E
gk CPEE17. 401 Pk 17. 5. 19
P 17. 6. 10 P18 4. 1
18 4. 20 FRE19. 4.1
Pk 19. 12, 26 P20, 401
P22, 4.0 1 Pk 22, 6. 1
Pk 23 1. 26 P23 4.0 1
FH23 7.1 TR 24, 4.1
PRk 25, 4. 1 Pk 26. 4.1
PRk 29 401 Pk 30 40 1
Pk 3l 401 A 2. 401

=

F1H A H

(R =)
F1% oAl BERFEEN CER 1644 H 1 HElE) B55FE2HOBEIZLY, HERE

Rk (BUF [ARER] Ev)o) 1220w T, BERZFHEZED Do

(H i5))

B2 ARFRL, FMOHGLOISHZBIZMEL, TORREIO T, Lo#ERIZHFLG T 52
EEHMET Do

2 BWERSUIHL T O AMHEBIZE T 2 BRZ OMOEENE LB, HIZED S,
(H CaHiliSE)

F35%k ARFRL, COBEFMRKEDREZXY, Hisko R0 M6GZ2ER T 5720, K
RFBEZ BT 2 BEWIEEEFE ORI OV TH S HEMREOFHl 21T, TORRERELTLHDL
¥ %o

2 AKERIZ, FEOSRKEOFHHOEEIIOVWT, REOBBUNOEIZL 2MFELIT) LT
%o

3 8 1 HO S OFHIlAL O BIHOMEE D FE R B L LZE 2 FIHE, HIIED o

B2E M
(WFFER B D)
Fagk BRFRIC, KOBFGERROFER & E o
BOH W% R
e AR A
B % R OB gt B



R 5 Bk 72 B
BOL %
2 BWER K OR (LUT [SIERE] L) o) I8 BIRE 1 DL B, i, S M2 iE < o
3 FWREREFICHERCHHEZE
4 BEFER RSB ER ORRIL, SR O L 222 HOEEZ b > THTh,
5 HIFHOFAEL, BHIL¥HMEL#HAL,
(% 1)
5% BHEEVER A EHATIIER L CESR RN LR 2, BERIESERE, RAESARTZE
FER OB T A ISR 2, BOFEMIZERHC B PTRA AR IR 2 1 < o
2 PRAEZADFZERE K OB T2 O L3R X, B0 2 FoRE (LUF [HELREE] v R
R 3EORE (LUT MHERHERE] Lv)o) 12X L, Whmisiels, Shzstase L
THY 9 o
3 BEREROHELLRIREIC SV TE, INOBEIIS > TR Z 2T, SR BB 50
FERES LR EDHE M TS D MEF ISR HEDRRD 2 E ) bD LT %o
4 WEREICBOTE, HUOFIZOWT, BIEE & LTH L THIREEI 21T\, JIZ 0o
FEVZHFYY 7 S8 | S HEF T B ISR EOWIERE ) K O Z DEBE L 7% B B R ERZE) bD LT
%0
5 HMBAMEMEICBWTE, SEOEMEDIKD 5N LMHEEH ) 720 DR OBk L 72kE
NI b0ed 5,
(B O 7 B 4%
865 ARFBRSHIER K OEROEL R ONFEERFIL, ROEBY EF 5,

P =1 =]
WRH RO | # R ¥ AR B
. A
BB W R WPIREGAME | OB EBAEL 20 1
MM | L RR M & W W | 1 2
kM | E o BE R E| 15 %
b 2 B % B
WeEmE BB % 5 228
WLEMRE | ® %] 50 100
% # % B % F
WLEMRE | B %] 10 %
WLEMERE | BT % 30 600
moT %
WL | A" 117

(15 2 4F IR)
TR BEREOREBEAERIE, 24FL 7 5,
2 BRFEARWFEAHE LR OB EAEIRIE, 440§ 2,



3 PRAEZEDFZERHE LARE R OB LA LR ORISR IRIE, 54 L L, WA B RS
SEAERIZ 24, W LRIREOREBRERIZ3EL T 5,
4 BHPRANVEAEORRBERERIL, 28 LT 5,

3T A, FHRUIRSEH

(2 1)
H8& AL, 4H1HIZKTY, FEIHHIZKDS.
(4% )

HOFK FHESUT kRO2FHET S,

B % M 4H1H259A30HFT

% % B 10H1H»GHE3IHIIIHET

2 FIHHOHZBII» bSO, FEILELED L E XL, AFROCBRF OB AL H T 52 &h
H%o

ik % H)
F10% KEHL KOKFOEB) LT,

() °H W H

2 + B H

(3) EROMHIZBIY 28 (I 23 SEEEE 178 %) \HET H1KH
(4) FF k¥

(5) HE F k¥

(6) 4% ZFF Ak

(7)  ZREERIRSE
2 WA GHEET 5 E TORER OB, AR CEHFRORIMICEDS EFREIED S,
3 FERMPLELBDLHE XL, REHZELHEL, LIHFRICKRET L2 0D %

FAT BEAEF
(#H 7 R )

FHL0KD 2 ARFERE, TOBEFLOHMEZERT L0 EREFEMEZHKT AL LB,
FALER SOV 288 (DUT [THIEfRE] Lv)o) ORtEZHREL, FRANICEFTFRET
WY % o

2 BEHMEOWBIZ Y7o TE, ARFERIE, BB EICES 5 EEOEMMGEL R 2 155 S
B e O, YFELTTICEEY L 0B ORPENREZEWET S L) @ICAET 5.

3 AKRFREIZBIBEFEMBIEE, ROZEFOEB) T 5,

(1) BWFEREIC B TR 2 ¥R H
(2) @ef7EREE g e LaRFERELEORFERE (LUF DRERESGERE ] £v)o)
#HHF
F11 & ARFBEOHFIL, A HOBEENR OWRIFRIZ L - TT) -
(% % H H)



B124% SWIRAEICBU AEERE, HAHL, SERESESHNCED S,

2 KRFBLERE L, BEERFRFRILERHICET2NBOED S L IAHI2L D,

3 KWIERED, —OFERHBICOWT, #EE HE, FEB FEFNIERO) LU Lo REE
X VAT ) A OBEMBEFE T 2104725 CTiE, ZOMAEDLEIIGLE, 1EMOBRERM %
&L CUEIIZERE D B OFEL L > TLHME T %,

(AR 25 4 55 D B7R %

H125%02 KWIEFEIE, BEROWIIRIREO K ORI N 1 EM OB L O sEisEo &
HZHOLNPLOWRTLODET L,

2 BRI, FAEO R K OFALR AR 2 BHIE N E T ORREIC S 72 o Tid, FEUEK Ok
AR T 5720, AL CEOREZH L UOHRT L L LI, BEHEEIZ L1205 T
BYNAT) DD LT D,

(& 15 75 )

F135% KWRRSFICBIT 2EIERER, IED S

2 JBEIBEFEOERICAoTE, HO52 LOMRIREELYOHE (LT [$EEHE] Lvw).) ofF
BASZIT RTINS SR, IHEEBIEERY b > TR THAY, SRHSICBV CHEM LOE
LRI E ZE, #HEET LS TRADIEDTE 5,

F135D2 HWEBEIIBNT, HBELARERD L L X, A1, BHERFEZA CF 16 4
40 1 H#E BUTTARZEFAI &) o) 8 35 FRICHET 2 HBERIH 2 BIESE5 2 L 3TE %,

2 RIEOBIEIZ LY FEMMEE LA, R T OB L R HEALE L,

B4 HRFHICBWTC, HELAHRLEDD L &L, MoREREOMmH#FICEDE, 41,
LHMOKRFROFZEFB BB SEL LN TE S,

2 BWRREICBWT, BHBE LA ERD L L &1L, FEDMREIM P IO KFEBE BN TEE L
REMBICOWTBE LAY, ARFRICBIAZERBOBBICLVBELZLDEART
ZENTE S,

3 HI2HOBEIZ L ) FAEMEE LM, GbeTI0EMEREL LT, FEBTOEMSL %
HEAE LTI 2 EDTE S,

F155% HWMERFICBWT, HEWMRLAHEERD L L &1L, MORFBIUIWIIEFTE & O
O X, A, LMo KRS 1BV THIRIEEO — % 2T 8L LN TE b,
72720, ELRRAE R ORI R 05 A O U iR L 2 2 ML, 1FEE B2 2wboL T
%o
(BlfEE#5H)

HI5 502 KBWRFHFIZBWT, BEMALAREZD L L 1L, UHMAEREORE K OO
REASEOHEXRIREHE L LT, ¥EIC, MRREO L2 8L LN TE L,

2 HIEOBEIC L 2ETEEH B 38R b > TR THA, FHFEASICB WV THEMIE LLE L 720
ol &, HHEBREE LS TRZBIEDTE S,

(AT O BAEFF AL O R )
F16 5% HWEASFICBWTE, BHELAHELED DL L& &L, FEPRRKFERIZAFET HHNCKFERE



IBWTEB LR B IOV TS L2 A (RFEbE kBN (IR 49 £ 3CAS% 28 5) 46
DRICED LR HEREBA L LTBELCEMNEZED) &, AKRFERICAFLIBEORKERICE
JARERBOBIBICEVBHELZLDLALT I LN TE S,

2 RIHOBBIZLVBHLALOLARTHAE, 10 HVEZBZ 2V DLET S,

(B b7z 2 BRI OIENS)

F16502 KA BHEMERSOEDLEZAIZLY, FAED, BEZAELTVILIEDOE
B2, £7RCEDLIEEBEEREZBZ T EOHMIC O ) EIHICEEREZ BB LB T
TLILEHRETLEEH LML &I, TORITHMNRIEEERDL LN TE D,

2 WIEOFHM A EEOMENIL, F A2 KICEODEFEREBZ 52 L IETE RV,
€5 §=WiRiRLEAL)

175 REROBEICBVWTE, #HELENOLEND L L0 LN D5E121E, K E OMhEEE
DI IR B TIZEUIIIEIRE 21T ) FOMU L TEIC L WV HE LTI 2L TE %,
(JBEDFR5E)

$18 4% WERHOBBHANIL, B (HEXIIES) UIMEREICIVAET LD LT 5,

2 WRZOMPOGEHELVHEFOLDEROREEL T L LN TEhro2E L, BRFRETZITS
ENTE D,

3 BRERHORBOUIZEME O, FFREICL DA, B, C, Do4fit L, A, B, Cz4&
%, DEREKLET S, 72720, RERKOFBIZOVWTIEFRBEZITA I LN TE S,

4 BERBEBORER, FHOKDLYIIT)IbDOLT D,

(CENLER LD HEAY)

19 5% BLAREKE LA O AR L OEA L, UEBIXSTHEET S 3 AL OB T
IDDET L, 72721, BEUEBBEESHPLELRDIE X, EHEEZL->-TRZAZENTEX S,

2 BEEAMEAHE LR O R OB, BiRs “*#53Auiwﬁ&f%m#é% ZH
KM THILDET B,

3 ELBUBRROPE L ORRIL, PIZRERET 5 3 AN Lo TR T 2 FEZBRHMT
bDET D, 72721, BESHPVELERDIE X, HEHEREEZL--TRZAZENTE S,

4 Hi STHOFAGR L DOHEAII N5 TE, UHRBIRSPLELRD- L Zid, MoKFB IR
FORBFEOMN /LI ENTE D,

IR

204 WARBE, FEOHEMEBELIET, FNHLOFEICAE LB OE, HgiEs

FERdEE ¥ I ibﬁ5$@&¢éo

NaY%

—~

FOT RRE T R OENE-
(LS T OR5E)

§21 4 LR MRS T ORER, 2EMEERL, FEOHRMEBEL, 2o,
ERsERE A 2Tk, MRBERROBIIE L, SR OAT ) B SOUS R E O I
DV T OWEDBRD TR VRO G L o THITH o 72721, EFMMICEL T, Ehr
e LI L AW B TR AR, TREMEEETERY 200835,



(TR B T ORESE)

9522 5% WS TOREIL, EFERMERNIS > Td 446, RIEAPIER K OB LEFIZH > T

2

3

L5 (IBLERRIC2E TS L, SRR LIBT LB CH o Tid, LUHRRICBIT 5 2EDTE
FME &) DLEEEL, FrE0 2L, »o, LERIEREL 272 L HHo
FEROBRAERROEGHIC L > TITH o 72721, MBI L CiL, BNIEERE L8 L
LHIIZRREICB WD ZHAICIE, 3 (BERRIC 2ED EEE L, YEREE T LHIC
Ho T, BERBRICBI 2 2E0EFENMEZET.) DEEFTNEEY 200ET 5,

REEFER B (B 49 SESCEE 96 28 %) 45 3448 STHOHEIZ L ) IS 3EER 4 1 £ DL E
2AERGM & LR A B T LB KORISE 1 H2 72 LEOHEIC L 2% b - TE1E
AT L-HEOREENZFEA R OB TEFOMA IS ToRE R, siEd [54F (B2
FELLAEE L, YR E BT LB ICH > T, BEREICB T2 2EEOFEENMEZ &8 ] £ d
01k [MBERBICBT A 3EL MMM &, [34F (BRI 2FED EESFEL
LR EE T L7281 h o T, UM B 2 20l x &) ] LHLH0E [ 34 (5
LRRBIC B AR &) | EEAERT, FEORELYEHT %,

B 2THOBIE I 20 63, FAEEFERATHA (B0 22 F30BE 5% 11 5) 45 156 SOBEIS
L0, RFEBEANDOAFEREIE LB OSAE L EEPIREN (FAHRT (BB 28 4E 30 A 545
9%) BEEED2ICHETLEMEFAMNE V) WTH L) 2HT2ELFASUEO¥ TINS5 L
D O N H T EMBEA AR Z T L7287, MEBIRICAZ L2260l EOBTO
I, 34 (BB F bEREREME (PR 15 FCHREE S5 16 5) 5 18 &5 1 HO R RS
BEOMBEEZBET L2HIIH-oTE, 24) DEEFEL, IE0RMEBEL, o, LEARIEE
Tz b, R OBRE L RO AL > TITH o 72720, FEEMEICEL Tk, Bh
7WFge st FAT 728 E TR IC B W T A1, 1AE (REMEESEAE RS 1 4R DL b 2 4R St
DHMMEM BT LIS - TE, 3EL LU 1 EDE 2 ERMOIM %3 U7 1i) DL
FEFINEREDZ D DET S,

(R PR AEAL AR T ORESE)

$225%02 HMRSANIEE T ORER, 2HEDEEFL, PTEDOHRMLOBIRICZL > TITH.

(5 A7 % 5)

§ 2354 HI3HKRICL VB TORELE/ZEICE, ROXFIHEVEEM 2T T 5,

2

3

BH SR BL EEY, EEL (ERRK)

HEHHEEER Bh aEEEE)

B R0 g R Bt (EaEREE), i (B9

R R 28 B B (RS, Bt GRS

it (R, it (B

BT % it BT, Wt T

BIHIZGED B b DDA, WOy, ARFEROT ) MEmXoFEICaHK L, 2, Wk
BOBTHLEFAFULEOFENZHET H MR INIZHIIORGFTHIENTE b,

FRLOFZGICHE LRERFIHIL, JIIED b

(HF e B e aP Iz 5- O Fr 2EE 1% O B



92454 HEWERAE (WA 24 4F3E5E 147 5) B4 RICBET 2 F#ROME Z L oHGEm—HE
HIREAET 2E T, UHAFFRIBRLTERFROMEEHE LG L L) L3583, BHEMEGHF
R OBE MR ard e T A0 (IR 20 4230 528 26 ) (2D AT EHAZ B L 2 0 d7%
57\

2 ARRFBEOWITER R U2 BT, LREAT SR 2 MG T & 2 REp RS, BIFRE 21238
T5EB0) 95,

HOE A, IR, B, RS

(AZFEDEE)

254 AFOEHN, FEOHDET D, 12720, FEOBEPIIBWTYH, FHHOKGIZHEY, A
HEELIEDH D,

(A 5% )

264 5LERE, BELRERE L OEMRAAREICAF TSI LOTELHEIE, KOFEFOWT
NS T HE LT 5,

1) REFEEZEFELIE

2) FRECE T (WA 22 45 26 75) 45 104 B T HOBME I L ) FLoFM 25 s hH

) MENZBWT, FREAFTICBIT S 16 EOREL BT LE

4) SEOFERAT ) BEHB BT 2 REFBZEPEICBVTEBT 5 2 L1124 ) B E O
KREEICBIT S 16 FORBEEIET LoE

6) BAENZ BT, NEORFORE (ZOBTEIUBNEOFEE BT S 16 FOREEIE
TL72EENLbDICRE,) #HTHL0L L TCHENEOFEEHRE BV TEMT S
7HE R TH o T, SCHFRHEREDBNARET 2 b OO LR EE T LiE

6) SEIORFZDMOIEOFERE (Z OHEWRIGEF ORE M 2RI OWT, LRI E O BU
TAI BRI ORRBRE R 2T 728 12 X B5Fli 2 2172 b O UL T ICH#ET 2 b o & L TERRHA KR
ABNHRET 2B DI D,) 2BV, BEFERPIFEULTH2HELBTTL L (L
EOFAEHAT ) WEHE B 2EERBARSEICBWUEBET A 2 LICL ) U2 BT T
% T & B O MEEANE O FERBE HIEE I B\ CThLERNT S N7 B R Tdh > THIS OfFE & 21T 7
LOIBWTHEABTI2ZL2E60) L), #LoOSMICHYL T 22025 Sh-k

(7) BEFER OB (BEERD4EL ETH D 2 & 2O SERR KR DS 5 Fik 4 i 72
THDIIRS ) TIHRRHAREABNCIRET 2 b O % CBRHFKE D ED 5 HURIE T LE

8) TR RE OIRE L 728

) FReEE S (A 22 43R HE58 26 5) 485 102 458 2 THOBUEIZ & ) RRFEFE DI O RFEBEIZ A%
LEETHoT, ARFBRICBWT, KFERICBIAEEEZIHICHEDLWENLRSH B LD
72bD

(10) ARZFEPBEICBNT, RO AFBRERICLY, KREEZFELH RS EOFT058 5 L8
D/ET, 2FIGELDO

(A1) KFIZSELEEFE L E (SHCESTLHE L LTRSS RENED L EE &) T, A%
DED DM HEH BB BB L2 LRBO L0 CUEEMOBEORRE TN ESTL L0

(
(
(
(



ELTXHRFRENEDDLODIZHDE, TNERSEU EOBRNIROEE*HETHLEROLLD
rEteo)

2 BEHRMEAHE LRI AST AL OTELHEE, KOZEFOVWTNPICHLT I E LT D,

(1) R (B, B UMEEARER 6 SEOFEH L ITBEFOBRE) 25K L7HE

@) HENZBWT, FREEICBITS I8FORE (REOMIBIIEST, Wy, EFELIEES) B
TLE

3) HMEDZERHT ) BEHE IS BT AIZERH ZEPEICBVTEBT A 2 LI L) B E O
BHBEIZBT 5 18 EORE (REOMRILES, iy, ¥ IIEESE) 25T LE

@) EDENZBWT, HEORFORE (ZOBTEPLHUNEOFREE BT 5 18FOHRE (K
HOBIRIIES, #, EFUIRES) 2T L2LEN2bDICRS,) 2AT530E LT
BN EOFAE LI BN TEM T SN HEMZTH - T, GRRHEREDBICIRET %
bODYFHRBEEIET L2E

6) SHE DO KT DMOIMNE D FAL (2 DBBEWIHEBEF O AR 2RI O WT, UK E O BT
ALPIREB OB A T 728 L ARl 2 2T 72 b O UI ST CHET 2 b o b L O R RE
HHNHRET B D DI D) 1I2BWT, BEFRP5EL ETH L8 8 (B, iy, F¥LE
BREES) 25T 352 (URIEOFDT ) BEHE BT 2ER B 2 RS ENZBV-CElE
T5I LI SRR EBET 5 2 & ROYFEIME DO FRBE R B CAERMT S NHE
fiix CTdh o CTHi T DIREZZIT 2 DIIBVWTHEEZBT T2 280,) 128D, Fhos
MM B 2 S S

(6) SCHRHFREORE L%

(7) FRHCE T (A 22 4R35 26 5) 4 102 4565 2 THOBEIZ & ) RRERLDAAOKF R (R,
i, BELIBEZ BT 2R L) ICAFLIETH- T, KRRFERIZBWT, K%
BEICBIUDEBER2 2T HIC5EDLWENIRDH L EBDZLD

Q) RRFERRIZBWT, HAOAFEHRBERICLY, KF¥E (E¥, WEIMBEER 6 FORES L
CIFEREZOFFE) 2HE LB LASULEOFRNIND L LBD72HT, UHIELLZDLD

9) REOEZ:, ¥ IEEER 6 FEOREDS L ATMEFOBRBICAED EEF L7228 (Zhi
HFLHEE L CERFREDPED 2B R ET,) T, KEOTED B HAL % FFH  BifE CIE5 L7z
LRDD OO (UFKEAOBEORNK P ZIUTHEST 2 H DL L CEBRFEREDED 5 b D124
DE, INLFAFEHULOBNIRVEEAHTLLBODLbDOEET.)

(ML HR A B )

H27 4% WEBIERIGERNIMASET LI ENTELHEIL ROZFOWTNPICEYLTIE &

T 5

1) LD T HE IR 2 AT 5 H

) SHENZ B TE L OB UL MIRAEA A S 5 2 AL 2 25 S iz

Q) MEDFERAT ) WEREICB I 2 FEFH 2 D EICBVCTEE L, BE0S0 UL PRk
PACHI ST 222G SN

@) EAENCBWT, YEORFEROBEAHET L L0 L L CUEINEOFRBEHIEICB W ChiE
FHF S N72HERETH > T, CERERELHNIRET 5 b OO LLRELIBT L, Lo



ATHPTRREEAL ARG 3 2 A A IR G- Sz
6) EIBEEGRFEOBRBEEAET L, BLoFMICHY T 2F M e 5 SheH
6) SE DR, B4 5OEL T\ - HE R IERESKFOREL BB L, Wim it
ENHERIHLTLLDIZEKL, BLoOEVEHETLELAFEULOFIINS L LD LNT-H
7 )Yﬁﬁﬂ%ﬁﬁﬁ)? ELTH

8) ARFHIZHENWT, HHOAFERELIZLY, BLoPNVIIHMBMAN 2 AT 2% &[5
J:@%jjﬁ%)% ERBOIZHET, 4FITELZDD
(N F¢)
H28 4% AFEHEEI, FrEOMH L TICAFEEFCHREREZAM L, FRIENTL20D0ET 5,
(GH&E DPIE)
295 AFEEEEIIH LT, BUIEDLEZAICL N EBELRITY, AEEEZRET S,
(A 7 F fi)

F305% AEEE BOLNLHHNCHEOFRE 2/RET, AFEREMATLZIDET 2, ZOF
MEZBLIEIAFEHIT LW LD 5L,
(R %)

3% BERTOMIFRNOMEEC XY FI&HE 2 AU LBEETERWEIL, ¥ROFT 25 THRET
HIZENTED,

2 RO DEFETEIEPEUTRVEROONLEIIH L TIE, FRIIKREEZHTHIENTE
%o

3 RN, YA HBZ LI ENTER WV, 72720, FHOBEHEH L L 21, FEOHFT%E
BCHIEMERET LI ENTE D,

4 WREEIENE, @R LT, B, SRR L O MBI B W T 2 4R, A RIER
FICBWTIT 34, B RMERHE LIS B VW TCTII4 F X BA 5 2 LS TE 2\,

5 WREHIMIE, TEFEIRICEAL v,
(12 %)

F324% WEMBEOMTICEVESET L L&, FRIEFOBHEZ LaTEk 5%,

2 WREHH O THICB VT EOHHAD R o/t J2E, FROF A/ TEFET LI ENTE S,

(ff % It &)

335 KBWMAERFIZBWT, $7F£ICHET HEEBEFRI FEEL, B#EZEBETL2vE &
TEFEELZ NS 2 LD TE D,
(B %)

F34 % R, TOMOBEMIZLVBFEL L) L35, BEHZENL THROFT 22T 21T
W% 57200,

355 FRIE, FEMIRKCOMOBEBTHED AL ZWERDIZE ZITBFIEL T LDDH
3
@ »

936 & HHEORZEREAITHIEIF ISR 7 EET 2H1E, FRIFECHTEORFT 2520 2T ud
B\



2 WIHOBEIZ LD EF LML, B7 ROBEFRICEATL I ENTE 5,

(A~ D)

374 ARFHEELAHFRELZIET L, 5l & &, Uit LRI ICEF 2 EZ T 57 2oV T,
BNZED D EZAHICE N EZED L, EFEFT 5,

(i A %)

385 HUFLOMEBIZLY, RRFRETBELLEVPHAFTHE L X, U352 E0
H5b,

(fz H )

395 F—WIERNICBWTIRERLZEZTL2E80H 5 L &1L, FWOBEDICHEY, Fds2L
W%,

(8 %)

40 5 ED, MORFERICESLL) ETHE X, BEEARBLTCEREOFT 22T 20N
7% 56 7%\,

2 MOKFRED S, ARKFRICEFEZEET 280555 & &%, FHOBOIZIRY, 03252 L
5

(FFAZ, BB ORZEOYEOIER)

415 Hi3KOMEI L ) AFEZFN SN2H OEFET R EER L CBIBERE OBV IZD W
Tld, MERBERVFHFENED S,

(fE 7 4F BR)

A2 5% ARFRICBU L REEFFERIE, B0, ariiis koS MBEA SRR IC BTt
44, EERIIEEHE LR IS B W TIE 84, LB EICB VW TIZ64EL T 5,

BTE BER, AEREOEER
(R, KRR OSSR

A3 5% WER, AFRR ONEZER OB R OBUNUE B, BN RAEE ARG R oo B H
BT 28R CER164E4 B 1 Hifllsg. DT [BEHE] L)) OEDDLEIHICL D,
(2 O DR

BAd G EEROBE, FEEEGORERE MO 2 ITIUTE S v,

(AR OS2 3R O Sl e OB T )

FA5 5 AFRROEERIOWTE, BUIED D L ZAIZL D RIER OB T 52203 5,
(Brse B o %)

46 5 BEMIOWMIER, AFEROEERNE, W2 HEDND - THIRE LRV,

2 BRHREEILEAHOBEIIE SV TAFEZNNT % & JITEEREMA L EFAFEEO
FEEDI3HA3 HETICAFEEFR LAGAICIE, fIHOBHEIC 2L, MALZEDORTICX
D MEGIEERR LA MR T 5 b D E T b,

3 BHHES 34E SHELVE ATHOBIEICHES TR SIS 2 MAOK, %S5 % frg
THIAL72EDS, B ESEROBIUREEIET AR OB F L 723561218, B 1HOBEIC» 1D 5
T, B ORERHLT 2HELET LD LT S,

_10_



F 8 R Mk
(% B M #)
HATHR SIS B 2B R O ZeieEd, Bz Y T 5, 7272 L, WED D 5 & B3, s
AU BB S MR S5 2 LA B

HO®E B B 2
(Hdz s
48 5 HWFZERERIC, BUREEE L
2 WHOHIZSIIHET 2 LELFEHIL, HISED D,

5510 5 ReIpteseds, RelEEEeAs, BHHSBBA, R,
G4 OV EI PN
(I 7EaAE )

FA49 % MoRFR GHEORFRELY &) OFET, RAFRICBWIHIREELZIT2Z L%
BT 2E8D DL L &L, YHMOKFERE OW#ICERS S, LELAMERELZZ T, L2805
ZENTE S,

2 FIHOHEIZL VIIRIEEL 2T A L 2RO b, KR A LT %,
Gyl oy =cy)

H50 5% MoKRFER GHEORFREEZ &G OFET, KRFPROEERN B OEEZEHT 250
HbL XL, EWRFFICBCTYUZMO KRB L ORI D X, ZOREELRODL I ENTE D,

2 HEIHOBEIZ &) BWREREORER B OB 20 bzt %, RIS LR %,

(Bt BEEEASE, WIgedE, R4 R OOHEL R 7242)

#5515 FHESEEAE, Bied, BEEAROHENRFEIIOWTL, KEFAOBEEZERT 5,
Gl oy =k DL wir 2 Y AOUNES S

552 5% FRRUBERESA A R OEIRE SR A (DUF TR A58 ] v o) ORUER R N AR,
BIL VWb Ld 5,

C il e =SS 3 1Y)

53 4% EPIBEREEAES O, A UIRSLORFEFREDOHETH L & &1, FHIE#HEEICH -
T L FRRE L, IS A o TEIFgEE L ik L, BN RZEOREROFEETH 5
LEIE, HMNLEVLDET D,

2 WIHOBEZ DS, FHMEGESAESEORERI OV THEIIABUN E 3 2 KA HEAE
et @ A EHiRE L T2 RLUIRZDORFFEDFETH H L S, BNLZVbDET 5,

3 E1HIED DEFEROBINT L, AR5 69 4055 2 H L U5 3HOBEZ R T 5.

H54% HBA6FOHEIR, R AASICERT L, CORBAIIBWT, FSEE2HR [HHHR
M IEEAHOBBIZEDONT] LdH L DL [RFEFERNE 69 548 SHOBFIHE L T LFHmaE
ZHbDET 5L,

_11_



B E RO
#5545 ARERIE, KFOREPNOELHGE LBHORREHKL, ShEBT L2010
WL, BTOFELTET 2ARHELLHT 22 LD TE D,
2 HEBIOBRICH T 2 BELTEL, JISED S,

Fl12wm M A
56 % COXANED D SOOI, KEBEFEICE L CLERSIHIE, AYEAEERT D,

Bt I
oz, SM24E4 01 B2 5HTT 5.

_12_



M1 (55 4 %B%R)

B
@
&

HoE K= B LR

a1

[
ik
g
k=3
S
=

R S

(BB - FEAE PR S5

PRRETERE AR, AR AR, o TR e, AL aeals, SR
PHEPRIE, I PRE AR R AR, SEF R, BRI EA TR AR, R SR,
AR SRR, AORE A SERE, (RIS, BRAEYTAE - ERAR

(R PR R 27 7))

WRFEREIE, ARG IVEARREE, EE MBI, MR WAL R A e,
RERS AR SRR, R AR 2, RS BEAEE, E RS, Y
V7= a YIRS, BRRMRAT R, RN, TR A,
ANVERF R, RERME NBHARIE, IR AFRAREE, AR RSV R R, IR
SFRRIE, B SRIGER - BHSHERYLR AR, B R, TEROVRL AR,
TEAVE R e, BRPRIEFRSAGRIE,  VESHEH I AV R el e, BRIROE - el
Jg

(15 e - R e )
570 - AR

R |

(FEBE - FRARPE S 5HR)

WRHETCREZE R, AN 2R, 0B 22 e, AfbaEme, oA
PREFRR, IR A R A, BRI, RS EATEY AR, R SR,
AR SRR, AORM A A, TRER AR, RS - R

(R [ 225 35

PIRFSAREIE, ASEIVELARREE, TR, UM T R s, et
FEAHEE R, PRI R 2R, RURR AR, AR S R, V) 7 —
Vo3 VIESERE, TR R AR, RN, BT, /NER
PR, ERHE AR, RGP, MR VR, IR AR,
B SIAERL - BESHECA VR a e, B R AR, TRV R, B RE
J, BRSSPSR, SRR VR A, RO Y - R aifai

(17w - EHERE L)

Wi PR ERBR A T, (R, s UK B R PR AT 2, AR - P b SR I
WIRIEH - FEBLEAIE, R TR 2R, TR I AT S e, FLIE R R,
BT — & Bhefagis, A ARPRREMA AT 22 A

TR 1 2 BbF 58 A

FEFHE, AR HIRAER L, )N T — Y 3 R

BT %

Jf

O RHEEER, GNREARMAI SRR, BRIEAIAEIRM, EAIEHGRM, BRI,
FE S HEHEE R

_13_



BIZEH 2 (5 24 43960)
e . % | mEEROME BORE U R S B
e BE i
B GRER
AN
% B GRER
i)
2 s | hepkcsGh  |BEIRE, WS Bew, EAN SR Em M
i B PR AR A HEEKSE BSGRERIR ks, B, FRE, 3
TJT
A mAEekean | EIRE, B, AR, M BB, R
BUBSRARIR |, fEMRE, RE ¥,
SRR |k, B, MR,
U Rk, wEEE

_14_




2. BERRZAANKA

FH1E H iy
CIE S

eIk

FR 16, 4.1 IE
R 19. 4.1 FRE20. 4.1
VR 2311 1 P24, 4. 1
PR 25 4.1 FRk 25, 4. 24
RE 25. 9.26 PR 260 4. 1
YR 31, 4. 1

CoOBANE, AR (28 SELMEFE I 5o LT [EHF] £v)o)

HIROMEICHEDE, HERSE (DT TRZE] L)) IZBWTERGT 5%
ICBL, LEZFHZEDDLZIEZHMNET b,

F2E F (DA

F2% REIBOTRIGTHEMIE, 2 BL WEROCHEMBALE T 5,

2 FhoFii,

+ (#HFS)

(LX)

(%)

(i)

(PRAE:)

€ (BRI

3 BLoFni,
B £ (#EFF)

+:
+:
+:
+:

el e Al

B £ (& EHRS)
s £ (AdrEFR)
B £ (i)
B + CF#EF)
fE L+ (BI)

VR S NOE S VA
i+ ()
o (R
4 CH#ES)
i+ (B

5 EMBELIE,
HAs L (FFTR)

KDOEBY ET 5,

KOEBHY LT 5,

RDOEBYH ET Do

KOEBN ET 5,



93 ?ﬁ®ﬁ5@%ﬁ
F3% Frhowfd, RFEFHOEDLEIAHIZL), KREXEFELLHIIEST
5o
2 WBLoefiiid, RERFEFAOED L EZAHIZLD, B T LR
BMEBETLLECEST 5,
3 Lo MIE, RERFREFAOEDLEZAHIZLD, BHEHREZET L2EIC
#5945
4 FIHEHIZED DL L ODIIh, HLoFMIE, RPERFBEFAE 23 558 2 HOHE
WEDAEFPCFNmLeRE L TZEOERIZEKR L, o, KFERFEOHE LR A
DIETHRERFEULEOFENNS B LB INTBEIIE S THILENTE S,
5 BHMEKSEMIE, RERFREFAOED L EZAHIZLD, EMBRFAVREZIET L
72HEIIRET 5,

Fa4xm REOBTIZXSEMNOEE
FASK RIKE2H, BEIWERVCESHOMEIZLD, REBTOREZGIHEICD
T, KERFREFHNOED L L IHIZE N FEMERGT 5,

HH5E FmRMIZ X B3OS

FBEH EILFFEAHOHEBIZLD, FUumXLERIBLAEHFIIOVWTIE, ZoHHIO
EDLETAHIZLD, FBEOL, FMNEEGTLILENTE L,

2 WHEHICHETLIEVPELOFNwm X 2R T 5 & X1L, FARFEHICFEHR L
FHAMXOEE, ZERLOH L L XIS EM L, BIREE R OE T RKPEEANRE
BMRFRERZTOMOBERICE T 2HECPR 1644 0 1 HifllE. MUF T &R
EV9,) IWEDLIFNmXBFEEFEH LRI TRETAIODET S, 72720, K
FRFFEOELREICR A RFREFANEO HIEEFRI S L, e ALz
B L CRPELZENRFR LFEUNICHE T 2561E, Fhim CHEEFE 2R
Bd b2 ENTEXS,

3 FmXOTHIL, UBEHARSOELET, FEVPRET S,

4 FEZEE, AW LOEPHEGE R EOHLAMIZONT, RERFERD
HERBEOBETELFAEU LOFNEET LI L 2RBOL0HMEZITI D LT
5o

5 AiHOBMIL, HEEXIZEZFIZIDITY, SEFRIZO W TEEA & LT 2 4L =R
TRTLIDET L,

6 HEIHEOHEIZLIVFMNRLEZRE LB, KERFREOBLREICRFEKE
B AN 0 S AEEF R FAEF L, Pﬁm@iuﬂkﬁ%bf‘ﬂiLf:%f“a%of,
BPBROEBAB DB E IRV ED LERNTH L2GEIZEY, FH4HOMMZ %
g b ENTE D,

7 FAER L OFERL, RFERFEFMICED ZHELRIE BT L2 FMmLOyGE L
[k, JFEATEZITBNTIT)H,

_16_



8 N LDEXDIZDOVLEND DL L &L, FMNam LOREEICH L TYEm Lo
BIAR, R, BEIOIERZOMOIRH 2RO LI EDRNTEX 5L,

9 MM XOFELL M mLexB Lo, FAELTIEUHNIZKRT TS
DET 5,

(1

Hem HIEDE T KU DOFRD I
F6S& KEERZ, BIFE2HMVEIHOEES
FIRFHOED L EZAICLIYVBBROBTOUE, &
WOWTEZDORLOBEEDETIZOWTHERT 5,
2 HIHOBEIE, HELAMEKED 3O 2U LB ELELT L,
3 HIHOHESZ, WBREDO3SO2UEOHENZITIIEALC I EDTE LV,
4 WAVERAT R R MR R ORER B, BTEHOBISIZE AL 2\,

LDIIZOWTIE, Kk

L5
SEFBAHOHEIZL L LD

BT7HE FRAORE
T4 BEBEDEO6SLOFRE LI2E XX, YEHEHRERPTFEHTEIL ERD
WCXFIZLD), ZRICHIELZ2TNE RS v,

8w AL DT
B8GK HRIE, ARFZLANESIFOMEICL ) FEZEELEHLCICH GO HE
WZHDOWT, FI3FEFE2H, FEIHLPELSHOBEIZLZDIZONWTIE, #RIE
BTOUE, E3LREFELHOBEIZLLLDIZONVWTIE, ZOmRILOELT R FT]
RO HRIZOVWTHREL, B5OBEMZMHI-THICEIFMNLEZRGTL00E T
%o

HOE MXEEOAK
BOSK AE, HLoFMEiRg Ll s, YEELo¥MERSG LH25 3
AUANIZ, BEHELOANOET IR LML ONFOEE I i CEEDOERDE
BAA V=2 FOMMBIZL Y AET2 0L 5,

F10E FhamLDAEK

B10% HtoFEfrgSshiEE, YFEELoRMERG S5 1 FL
W2, HBEELORMOBRGICRIFLOEL*RAETLIOIDET L, 12721, K4
L OFMERG ENDLAICEEICAE L E XL, ZORY TlEAwv,

2 WHEHOBREIZLPDOT, MltoRrzES SN H L P2 ELVEHYD
LA, IREE LI EOARE 2T, YL O ORG 2R 5
XDOELIRZT, TONEEEHNLZLDERRTLIENTE DL, ZOBEIC
BWT, WIRRIUIEEME, TOmRLOELERDIIELTCHEICHTLIODE T
%o

3 HW2HOHEIZLDZARE, A5 =4y POFBIZEINITHI b DET 5,



H11E PROAHFR
FHILF KFOFMEEGINTED, FUNOEKREHVDL E &L, AFEH MR
T5LDET 5,
2 FHNEROKKNIE, HERELILLEL T TOEBY LT 5,

#1233 FRESOHGE
FBl2Hk FNEEGINEBD, TORELFHEET LT AP o2&, LIIAIE
DHEN LN AN ORE L2 Z T - FHEPHH L L 2L, FREILERESOHESL
BT, FNOBESZMYET LA TE D,
2 HIEHOBEIIZOWTIE, BE65K0BHROEBELHERIITI DD ET 5,

B/ 133 RGO ME
PB13% RFEIZBWTHLOZRMERG L L XL, FEREESTELSZOED L L
ALY, CHBFEKRECHRETLZLDET S,

B 1Y
1 oA, Flkl6F4H 1 B2 50T 5.
2 EIRFABEOBEIZ L HiL (RIEY) OAMORG T, E5RIEZER i
BEOWEREZRMIB T LAHEIIHL, FU2RTLLZRICITIbDET S,

B HY
CoOBANE, PHI9FA4H 1 H2SHATT 5

B HY
CoOMANZ, P 20444 H 1 H» ST %o

Tl
CoOBAN, PH234E 11 A1 H2LEITT %0

B H
COBANZ, PFH24FE4H 1 H»SHITT %o

By HI
1 CoHANE, F25F4H 1 H2HHTT %0
2 P25 3 H 31 HIZLFEEH KO LA sef icfEs3 5% CPi25444H 1 H
DIl C B3 R LU EMERIIWmAY, BAFROBAFRTL2E2E58.) OF
flZonTlE, WIERDOE2EZOHEIILNPDLT, ZBHEROHFIZ X %,
3 BIFHAHOBEIZL AL (BTLY) oo d, BT oE L3RR
IR T LB L, FERG LERIIT) b0 LT 5,

_18_



B HY
CoOMANZ, PFH25F4 H 24 B SHATL, P25 F4 A1 H»S@EHT %,

By HI
CoOMANZ, PFH 25449 H 26 H S HATS %0

B HII
1 Co#HHANE, FH26F4 81 H25HITT %0
2 WIEROE25OBEIX, FR26EEDAFEEIH#EH L, T 25 £ LE O
ANFEHIZOWTIE, LB OBIZ X 5,

B H
CoOBANL, FHR3LFEA4A L H»SHATS %,

_19_



A 1

B35E 1HOBEIZ L VIRE T 2 FAMELOMK

Gunma University
The Faculty of
(School)

has awarded upon

(Name)

Date of Birth:

The bachelor of
Together with all the rights, privileges and honors
thereto appertaining,
Conferred in the city of Maebashi, Gunma, Japan

Onthe (H) Dayof (H) (£)

P 7
HHERE M T
(K %)
__ % A_H&
BN FEFTE O EBO L E RO D

LN S SIS (K %) m

HEFE2 -1

B 3RE2MOMEI L IRT§ 5 FAME Ok

(Name) REQRHE R DA ( ) DEMEEGT D
Dean,
_ % A H
(Name)
President, Gunma University HEKRKYE (K &)\
(B A3)

(WF 228 AL 5 D 2 SR A

Gunma University
has awarded upon

The Graduate School of

(Name)
Date of Birth:

The degree of
Master of
Together with all the rights, privileges and honors
thereto appertaining,

Conferred in the city of Maebashi, Gunma, Japan

On the (H) Dayof (H) (4E)

_ 5% 5
HEKE M =
_K &)
_ #_HA_HZE
AR (WFFeR U 505) HIHRD

BT B CITE OB 21518 USRS 04 T O
WA LI L 2805
R RFERERE MieRtR (R %)
( FHF )

(Name) REOBTRBOBE () OEMERTT D
Dean, Graduate School of
(Name) & B
President, Gunma University B kB t f
(HE A3)

_20_




HFRE 2 — 2
FEI3GEE2HOHBEIZ L VRG5O (FFSER L5 O 5% O FREIZ D W T Of
ZEDRFEDOHEL)

iversi w5
Gunma University
TEERE A o —
The Graduate Schoolof __ has awarded upon
IOV 2 B
(Name)
_ % HA_HA&

Date of Birth:

AREFERFBE (WFgeR Ld50F)_ BRo_ #fRicBw
THTE O AL 2 A51% L E DRREIZ DWW T OIFE DB R DA
T Ol BRI A L7z L 2B D

The degree of
Master of Philosophy in
Together with all the rights, privileges and honors

thereto appertaining, ! . ) )
BER PR WiefhR (K 4) Al

Conferred in the city of Maebashi, Gunma, Japan )
(%R

Onthe (H) Dayof (H). _ (%)

REOBETEROEL () OFMERGT 2

(Name)
Dean, Graduate School of — A"
(Name)
President, Gunma University Bl LR W
(Bt A3)
MFEF 3 — 1
03 0 3TOBEID & D IRGT 5 EMAOMRA (T8 LR
__ R 7
Gunma University
HER A s frF
The Graduate School of has awarded upon
IO/ B
(Name) _ . A_HAE
Date of Birth:
AR (BFFERURAEN) B o LRI B
The degree of VA THTE O AL 2B LA L O 8 B Ot BRIC a1 L
Doctor of Philosophy in 72l EROD
Together with all the rights, privileges and honors
thereto appertaining, HERRER B R RHE (K %) F
Conferred in the city of Maebashi, Gunma, Japan (_ %IfFE)
Onthe (H) Dayof (H), (%)
REOBTEROEL () OFMERTT5
(Name)
Dean, Graduate School of __ 4% A__H
(Name) HE AT E (k&)
President, Gunma University

(B A3)

_21_



HFEH 3 — 2
EIKESHOMEIZL VRGN oMN (B THETLEI -V —F—#K 7
075 Ah)

Gunma University [2% {iti F 45 T
The Graduate School of Medicine has awarded upon R H N
(Name) _(K &)
Date of Birth: _ . A_HAE
The degree of BN N (BFFRREUIA240F) gL o Bk

Doctor of Philosophy in TR TS T 1) — ¥ — R 707 5 A BT

(Program for Cultivating Global Leaders in Heavy Ton DHNT B8 i OB R Ok R BRI Lo b %

Radiotherapy, Science and Technology)

o
Together with all the rights, privileges and honors thereto
appertaining, BEASAERE BRI &) A
Conferred in the city of Maebashi, Gunma, Japan ( )
Onthe (H) Dayof (H). (%) AFEOBTEROML () OFMAETTS
(Name)
Dean, Graduate School of i i b

(Same) BBk % R (& &) @

President, Gunma University
BB A3)
R 4
BI3SLEAHOBEIZ L VIR T MO
Gunma University iz =
The Graduate School of has awarded upon
HEERE A % fr @
(Name)
Date of Birth: (K %)
_ fF_HA_HZE
The degree of
Doctor of Philosophy in RIS e L T2 OBt OFBRBRL
Together with all the rights, privileges and honors GHLCEETDD
thereto appertaining,
Conferred in the city of Maebashi, Gunma, Japan BEEAEAS TORE (K %) =
On the (H) Dayof (H) (4E) ( SR
(Name) FREROEL ( ) DFEMEEGT B
Dean, Graduate Schoolof _
(Name) 7@ HiH
President, Gunma University R (K %) il
(HlkE A3)

_22_



ME 5 5
E35EAHOBEIZL VRS T 5FMEOKRK

. . BWEE_ 5
Gunma University

The Graduate School of Education has awarded upon HERY v

EN VAN

(Name)
. (I %)
Date of Birth:
_ AR

The degree of .
AREEREEBEHCE SRR O ) — ¥ — B PR IS B v

Master of Education (Professional) o )
THEDRERET L2220 D

Together with all the rights, privileges and honors

thereto appertaining, A
TR RFERFBE

Conferred in the city of Maebashi, Gunma, Japan
BEFMEMNE (K %) M

Onthe (H) Dayof (H). _ (/)

REOBT 2 ROEWE L (HMH) OZMEIRTT5

(Name)
Dean, Graduate School of Education
_ A __H
(Name)
HE XY E (K %) Ff

President, Gunma University

(HirE A3)

_23_



3. BERRFERFABCE T2 B

PR 401 H  filE
P26 40 1 H ik
FR2THE4A 1T H ik
PR 284401 H gk
P29 4 01 H ik
PEC30FE4 01 H ik
FRC3LFE4H 1T H ik
a2 4401 H gk

)

% ]. % e EIJ

=2

1S BHERFREEATER (LT [F6F]) Lvw) ) B LLERFHIZ, B
BRFRFREL (LT [RZEBRFEA] vy ) ROBEEKRFZAVHEINICED S
LODIIH, TOREBOEDLELEIAIZL S,

25 HAFE, SR - BRI S RGBS BT B EEAEE IR LTI Y
HODODORFE, BAMERK - AN AZBET L2 LICLD, s I2@EY IR
LT ZEDTEDLAM, 8512, HEDOEN - KEZEITLHY—F—L L
THEROEZH CTIHECTEX 2 FE BN OMEINELH T 55 E 2 TRFEAM ZF K
TAHZEEHET S,

2 HIHOHMZERT A0, HEE THEOGHEAIC L 2 HEMRIEE 2 LI
ROZFIBITLHEXIT)IBDET 5,

(1) HEROZEMGBHONZ B2 THBIICHEZER L, AEr et L CEE
AR TEXARNEE) BELBELEHRE

(2) SHEBOHEZE, L2LROROEREZBEBLC, B RMETER
Lk 2 A8 ERIEE ) HE

(3) I oD%EdE - Hfrg koo sHffivr—Y Ay M EICBT 53
HHEE LB HEBY E HE

(4) Jeumtfses - BEEMEMEE LT 70— N\VICERTA27-200FEBKE I 3 2
S —=TarRNEEILE

B2z MM ik
3% FHELIIHEEIC KOBFI s LxEL,
WY - A LEHE QT T L

MIREREAR B BT T8 E 710 7 A
WMEAAEHTEHE 70/ 7 A4

_24_



BFIER - BHEBEFE 07 7 4

2 FIFEEHIEEIC, KRoMEEEE
WHE - Ay B

T RE Ak A1) B P T 2 R Ik

B 35 Al A PR T 2R SR I

B IER - BB

F3E fHEHA

WAG% FAEE BEHBAOEO T ICHELE LG bO LT B,
M54 WAOIGEHAIL, ZHENEDS.

Fa4w @B

FO6 % FHIIBUTAZERB R OEALIZ, JIFRE 1 (i i), ke 2 (F
TR, BB RFERFEREFEIE 12 5468 2 HL OB ERFRFRE L ER B2
TEHEABICESCRFREFERBO LB E§ 5,

BTHF HFRICHETZERENEO) 6, HELAiHREICB W TIZ 32 B, f#
TR I B VTR 16 AU ERBIREB L 215137 5 v,

H8%& FHIIBIT HIZENMAIREIL, KM 2O E O UXRHIZE T
TH2ENTE DL,

2 HEHEOFEOCE L CLELFEIL, HIIED L,

FOg% HAEE FHoofgEShZHMATI I, BBLLY) LT LRERD IR
BHEBZRTCHERECRIBLLDET S,

FI10% WEHEPLELRD THORE 70 7 J 4 R OHBORERH % :#RE
sz 8a1, BIBHAE L TCRETLIIENTE b,

Bk FAE, FFLMoREREOBEICEDS S, BFEMoKFEROEERH
rEBETAHIENTED DL L, BENMMIZ BBICLEZHEOHME T 5,
2 WIHEOBMEICLVIEBGLAEMIE, 10 BM2REICEBBEMNE L TRET LS
ENRTE D,

3 HIHOHEILLL2BEBEZELT 254, BEHE LR TCEMNEOHFT 2R
T 7% B 22\,

F125% MEORFERICHEFZZEEZT L4, FHEARTCERIIFVWIETCZD
PRl 22 1 U 7 B 72 v,

2 MEOFWEETHELLMEIE, 14E4B2 2 0HiBl 4 Il & L CTBEEERIC
BATHLIENTE D,

3 HIELOMEL FEPZRETLIHGICENT S,

F135% Mok WHEOKRERE &L, TR ) ZEBZEO 5N z5AE
EBEEBET L &E, EBICREHB 2R AR, BHEHREER LMo



REFEBED AT $ B AR E 2 RE L 20 iE % 5 7% v,
95 F A OV ioA% el R

144 FAEE, FMHTOEBEEESALMOETL, SERAEETERE
LRI b0 ET B,

W15 % EUBmITE, ESNAME TSR EF B CENECRET 200
2&§%Eu,%m%i%%ﬁttkgu,ﬁ%%@%ﬁmﬁéawnw&%&wo

F16% MEOBEICL 2 FMHTOBEL, KPS 1945 1H, $3HK
UEAHI TORBICESE, EEFAEZREL T LD ET 2,

2 EMRLEREDOLENG L E XY, EMHLORMA, TR B3k
DER ARSI EANTE D,

B4 BEEFER, RURATOBEENRTLIE 2, ERP 1020 R% 502
L1, AEELTHET LD ET D,

184 MIGRERIE, KRNI 20 £OBEICETE FILOLT D,

F 6w Rl EA, Rk, BHHFEEA,
WoesE, WGk R OO E N 22

F195% R HFBEBAE, BEEENOCHEIAZFEL L TAFETELHEIX, RFERSE
HIZE 26 555 1 THXIEHE 27T ROZTONTNRIIHS T HHE LT 5o

205 ML LTAFETESEE, WEATHRREICH > T RFEFANEE 27 %
DEFTDONTNPIELTLE, HEERIRE LS CdE Lo EH T 28X
FEFICBWT, L2 ET2E5LRESEUEOMERIVD D ERD-EL
T 5

H21% FHEFBEMBAE, WMRENRVCE#EAEADO AR, FHEOBEBIZEZEDO R WIGE
WZBED, EZO L, FEPFNTLIEDND S,

F22% MNEIANT, FHICAFZZ2ELTLEN DL L XX, BEo L EEAEL
TAF%, ZRPFTITLILENDH S,

923 5% RFEBEFHIE 49 FICED D REHIIEFAEICE L T, IZED S,

F245% MOKRFHREOFHET, FHORENBOBEEZERT L2E D L L &3,
L BFMOKFIREE O iRICED X, FHHEEAEL LT ANEHFT 42
ENTE D,

5525 5% FRRIIEGESS A, BEHSEEA, Wtk TEEA K OYLE AN 4122w T,
COHBIZED D bODIID, HHERFHTPEHEAELEAT S,

_26_



B/TE OAF - RE

526 5% FWFEEOHEGROPELEMEICEL CIE, BBERESIZBWTLET 2,

F8H MEOLUR

BT ZOHEOUWEIL, BREZOEZ/ET, FIFEIMTI .

1

bR HI
OB, FER2BE4H LI H»SHITT b

By HIl
COBAIL, PH264F4H0 1 HIPSHATT %,

2 WIEfROBARIL, L E ERAR P R 26 4F LA SRR Ak OV IS 1R U RR AR ST 26 4R

1
2

EiRAFZE R OCEFREPOBEA L, PR EEDROAFEZEIZOWTIX, =BT
B ORI & 5,

K HI
CO#MBIZ, FH2THELA LI HPOITT 50
SRR O BRI, 18w R AR R 27 4R FE A I OV I AR T AR AR ST A 27 4R
EMAFEHERPEEENPSHEA L, P26 EEURIOAEEIIONTIE, RBH
BB X 5,

ko HI
COHBIE, FHR28F4H1IH2LHITT S
SR O BRI, 18wl B R AR S Rk 28 4R BE A 273 00 OV o A R AR ST A 28 4R
ERAFERCEZEP OB L, FR2TEEUROAFZEIIOWTIX, B
A OB & %,

F o HI
COHMEE, P24 1 H2SHITT S
I O H AR, 1 A R AR S B 29 4F BE A S SR O IR 1 B ER AR P Rk 29 4R
EMRAFEERCEFEEP S BT L, Tl 28 EELURIOANFEICOWTIE, B
BB X 5,

M HI
COBFIE, FHR30E4LH 1 HLSETT 5,
e IE # O BRI, Tﬁiﬁﬁﬁﬂé%$£¥5i 30 4F BE A S8 0 OV 1 b 2 B AR S Rk 30 4R
ERMAFERLPCEZEPOBEHA L, FR29EEDTHOAFEEIZOWVWTIE, Bt



OB & 5,

o HI
1 Co#HEIE, FR31FE4H 1L HISHBITT 5,
2 WIEBOBAEL, WH-Lar R TR 31 £ AFEE I O 1 R IR Rk 31 4E
FEMRAFEROEFEEPSHEHE L, FR30EEUOAFEEIZIONTIE, ZBHt
WO X 5,

B HI
1 Co#BEIE SH2FE40 1 H»SITT %0
2 WEHROBEEIL, HELarBRAESR 2 48 A ST CICHE R IBRE SR 2 4
WMAFEROEFZEPSHE L, P31 (4FIT) FEEMUEIO AFEIZOWTIE,
BHERTOBNC X b,

_28_



_29_



4. BTN -

= - E QL S i

ARAE)

W - ARG TAHE T 7 T o (LR ERAE)
Saron B B E R L
EIHS = % F H HUHE || 1T4ER| 24K fi %
7 Bl win | | /| %
(B A FH) - BT ARG BE 4 AL
22 - A Sh AQEEI%#*EIJ%% $1§’5:
f B % om B ona  omo| |3 | (soetUUEee
£ & ok om & LE 22 [T e 1
B sk 5 B I|® . M 2|2 %7107 5O LA
% f % % & Im @z |z | (AR
e % R @ I E a2 2 RULEZIEGS B 2 &,
BB MR OAT ¥ M @ 1K 7|22 R
o= ¥ O O W 4] 212 é%???%%“}w
e | CHELRELH) e ’; '%*
B ¥ F fiffil T N ;
SlEoawom oxw owm 1T W 2|2 15:? iﬁ?iﬁé%ﬁ%
w6 AD W HOE OB G WLk () 2| 2 REp S 2RI LEET
w| & |0 B WR TR LR R2]2 e T o
Tim mESD B EE & LEE )22 %ég;fw?immg
% g 5 “ ) - 1o (k) FHH) 25 4 1
b xR E R ER-ER 2 2 %ng’fﬂﬁﬁjgﬁj‘eﬁﬂg
B T At F M G LERLRGY| 2| 2 A UETEM Ol
(£ 5 7RB) Bz &t 2 e TE b,
a8 i1 D S A S EP N &1 1 U
& B A4 v 75 vy 7 OIbhAE (B 1 1 | FR4ERaRE
% 4 75 v Yy 7 LMERE(F)1]1 bea 47 B 3
beii % 4 v 7 v v 7 NS H{1|1 BEa 4 Bl 3
- A AR A L] BI11 ERIE
%4 v 7 vy 7 VI E Bl 1 WFa 4 Bl 3
= M2 4 v o7 v Y 7 VLIGK(E)EEER| 1 1 Bea 41 [ e
% (FEERFEHFH)
SR MEAF VT v TEBERER ILIE - ME| 1 1
5 CAD-CAMAF V7 v FHEEFH ZZS 11 FrhiERR
o | TR TARNT y TEEFER M (B | 1|1 FrhiEE
Tl B Y el =y s || o
ol xoﬂe }v 7oy 7 £ B OE B\ E-FH-EH xiﬁ#@%ﬁziﬂ
g |FEY=s bRRE) ] H, <2 B CR #
7 w |7 7 A 70N A o 5 A GG R | 2 2 EBLU‘%‘WT‘VZ\*‘/
S| B |E T % B W R )| 1 A v b RIS
i GEH TS B TR OB L R (k) | B - fER M) 2 | 2 NT SR
H %Ex%/xTi\q‘d‘%ﬂEd‘*(iZ 2 j(ir%ﬁﬂ‘ﬁ
® & B K B OB O 1K 11 (KIRE ) 5 4
WA H K B P M TR &1 1 RSO S, 7
- EEARM Y AT L)
w A H K FFE L M T|K Mi1|1 A AE ;@U.
#w A& H KX FE R & Ok &1 1 TR E#HI - I
g MO T & | HEE (E%) | 2| 2 J‘;%E@J%W'/To
WO E I % B R (FH) | 2] |2 & T2 AL
~ 4 v 5 = v v v F4& # Al B
TIEM A vy - v vy e % A
o B ¥ W % B R B O E[REEEAT-v] 222 (B 50—7)
A a3 =4 =3 oa v EAl HE | 1 | (i)
iﬁféﬂili’f—“/a‘/lik g1
Z | HEBEaz2=r—3a vk ¥ 2
E%@o‘<be‘v’z‘\x$ﬁﬁ fir] 2 | 2 bk
TYMNLTVLF =Yy THERIN OB M 2]2 Herhiksk

_30_




o ] it | SRR A
_ " = ¥ F H LB |7 1FK| 2EK i £
-FHEEXS ¥ w2 w12
(ERARE)
WOR - A a1 RRR) RO 2 2
W - A ETE R L (k)| REG B 2 | 2
WOE - ko BT R B TR 2| 2
WOE - o EOTO¥ N W V| R B | 2 | 2
b2 M/ S | AR = F o [ EEGD R ] 2 2
ﬁﬂiﬁﬂ%%-?@ﬁ1b$%nﬁ55~%$2 2
m o L # o Fw R BR R 2 2
40 F 4 ot B F R EEF] 22
= + it & F B L - B 2 2
T |45 B & B G HE| 2|2
£ oW oW B Ofb % R FIRHE - EN| 2 2
T oA ¥ K o b % FR|EBLE (F))] 2 2
W B O OB O E b OB RRIAH - A2 2
Bo\HE OB & b ¥ B W B 2 2
g " B OB ot F AL ¥ OB G EE-REE)| 2 2
S = S M S 1 A | /A | N DR == B o RG-S [ | ) 2
CE Yy B R G| R E-E L) 2 2
H FHolk w8 f8 L % 4 @ LEEAR 2|2
TEC S 5 A R BR 8 i AL B Al A AR | BRI 2 2 CUiE =
@l B oMb % 5 B B OO | EEmei 2 2 s
o w1 Y — AR B AR E AR B SRR RS [ mil A A | 2 2 ErhER
INAFTTAF 7 FHA v TR | mg-Ba ) £ | 2 2 Herhikst
T £ B = B OB OB R OT | BhEEisE| 2| 2
) hoW R O M G % OT|E B |2 2 i
F WE - ARG LB #EREL & % B|1|osem
# WE- AaHTERN#ERT| L& #H 8|1 osem
WE- A THFEN#ERT| &g % 8| 1| oo
H WHE - EamM T ERN#ERV & % B 1| o
. MO o OB H O H|4e #% B4
7 Moo & K Bl 5E %ﬁ & # H|S8
= (LTI @A BB ) —F gy vy a—
X VA R T O L - < < S <~ O = | 1 1 2R H A ERL TR
7 B 3 #- B OE e BT 1 1 BT 70—\
S5 s 7% fiw il Rl 1 )= F =g Ta s
fii =il SR HOR) |1 1 7 L (TR TR R
LAY H ZlR W% |1 1 T — ) fEfE
L (R PRACHERL H ) HORBEIET, EF
7 N R H| 2 2 Wy PR RE R H OB X
1 |& 17 & 4B R 2 2 ANFRIZEE L T
Yo = + 7 S Apia W2 2 VB O REB,
7\ H % =2 NIl |2 2 157 EBALICE D
G I SN/ B - . S i w2 2 72\,
R E - m R # |l B 2 2
A fff/tL Bl 210 1| 2 2
R 5 e A | 1 M| 2 2
| (TR RER TR B )
1%1@%@ R A = H| 2 2 ErhiER
WAt R W - B R e A 5% | 1l 2 2 LR
ﬁﬁzﬁfﬁ(uﬁe"%ﬁﬁé%%ﬁ ¥ 2 2 ErhER
# T JiEE 5 FlE W% | 2 2
oo A& W R OHOK)| 2 2

_31_




(27 &HERH]
(e AR E)

ME - £ HEBEITERHGAI Rk (k) #d% - HROHERIR
Special topics in chemistry and chemical biology I

FIRD AT B H R T o 72K, FRISERRB AR 7 2 s, o b, 1k
FEBGE, M TOMEERZ L, ALFER R 5 L) 50+ LSOV TR 5.

This course provides an overview of organic chemistry, chemical synthesis, and intermolecular

interaction of biomolecules such as nucleic acids and the related compounds.

WE - £oBIZHEI RHE (%) #8d% - nRHd%
Special topics in chemistry and chemical biology II

fbFx s EE L CEMBSOMBEY HIET 7 I MWL 70T —DZEIC OV TRFTO P E Yy 7 A
AN Do BIRRANT TN, ¥E% EEABEYE 2 W2ty 70— 7 O8I oW T, AREEY
HOWELHENERIZOWT, L7 0 — 7 OEYFE), EZENIGHIZOWT, 2 EIZ2WTEHRT 2.
AW BE IR IR ZE 12 D W C BARBI 2 BT TR T & T, AL - A0S TEMN 5 E 2 % Fi2olF
Al HMET %,

This course will provide an overview of chemical biology through the recent research topics of this
field as follows; synthetic method for chemical probes, interaction and structural analysis of bioactive

compounds, biological and biomedical applications of chemical probes.

HWE - £ oEIZEFAI EIBAZ - ATARUERSR
Special topics in chemistry and chemical biology I

5 Xy EOERBER 20T LAV THRY 5 2 L I3 FOEERISHICUETH b 7 /87 HD%
HWr, N fIH L2ERY > Vo, & oo Ao - BiiEE & HEAER OBITIZ oW T
BRI %o

Molecular-level understanding of action mechanisms of proteins is crucial for their application
to drug development. We will review the mechanisms of protein expression, its application for the
preparation of experimental samples, analyses of static/dynamic structures and interaction of protein

molecules.

WE - £ HSEBEIZHBENV mlE () #Bd% - w=fs (W) #EBd%
Special topics in chemistry and chemical biology IV

HERRRE D HE & 7 B AR E T O A - HEiE - 4 5 v 7 AR WS DI BFRRITEEIC OV
TR b0 HRETTOFEWETH L 5 N7 He LI LT, TOLFEmHE. baanis o
FRAHEAEH, ARG € DL e OME 2, FEERAY T O REFEF IR TH A 2RO EE
bEOTHHT %o

v

_32_



Chemical natures, dynamics, and structures of biological macromolecules are fundamentally
crucial for the physiological functions of those molecules. Focusing mainly on proteins, their chemical
properties, chemical synthesis, intermolecular interactions, three-dimensional structure formation, and
stability problems will be reviewed. This lecture also deals with different experimental methods that

can be applied to reveal various properties of biological molecules and those assemblies.

7 w1t # H

Analytical Chemistry, Advanced Course

AW AT AL B & OEMR SRR AT I B 1 2 R IITEOEHH LB ICBE T 2 E 2 T2 RS 5. B
BRI, A CIEESIKE), A7 7 vk A, A X=X TR EIZOWT, BAPITHE SR O
&, T, R LR OB TE R EICOW T %,

Basic concepts and recent progress of bioanalytical chemistry and surface analysis are discussed.

B

ek (F) #EHIZ - A9 1 V8%

The topics in this course: electrophoresis, immunoassay, fluorescent imaging, structure and
reconstruction of crystal surface, reciprocal lattice of surface, different surface probed techniques and

its application.

EREHGF  ZEIEEHER HAa () #d% - afdEsdz
Structure and Surface Chemistry of Inorganic Solids, Advanced Course

AH, SFSE REREEGEEEM SR A DEIEE LR L72OICHVLEN TS, REFETIE, [
PRI R ORI EBREEIC O W T ORI 2 A 2 BT A 2 L 2 HIRE LT, REME L L UEER
LRt ot A, ML, BRALAAE, RELERE 2 S oW TR %,

Nowadays, inorganic solid materials are used in various technological applications. This course
provides fundamental knowledge of structure and functions of inorganic solid materials. Especially,
crystal structure, pore structure, electrochemical property and surface property of carbon materials

and metal-oxides are explained in detail.

i 1 1t F % i B HAT - AR B
Advanced Inorganic Chemistry

ARESEERE SCERSBEMIFEOREED L OICHICOWTRHT 5, FILEM oA, Hidk,
PG, DL BFIREIZOWT, B FHEDERX T2 L ITh—ICHRT 22 L2 Bigd., £72,
EERIEROK G, B IRBOMI I UFRE DR e ZOWET — & OB IZ IR
WAL ZEDVIIERICERTH D, #ROBYTIEERED VAR ZWLEY ORIV A =7~ v O]
2D B, BEEROEBEIZOWT, HEBZEZOLRNS, BHT 5.

This course provides the basic concept and applications of transition metal complexes including
organometallic compounds. Chemical bonding, structures, reactivities, properties, and electronic
structure are discussed on the basis of the molecular orbital theory. Such properties of metal
complexes can be analyzed by means of various spectroscopic techniques, and group theory is very

helpful to understand spectroscopic data. Basic of group theory is introduced by using IR spectra of
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metal carbonyl compounds as an example.

LB - A%

FOR @

2 F 9 X %
Molecular Spectroscopy, Advanced Course
& 2 R 729 5 F ot OB R FEBR IOV TE

BT - ST REEOWEC OB S %
$T 5o FURIOICIE, SMOWEMLE, ST, Wb e Y LT, WERES & O akle
SECBT D, RO - T S HEL WL - ) S A 2 Ok BRI 2R R A

T 5,
The aim of this lecture is to understand experimental methods and theories of molecular
spectroscopy. This course will provide several topics on recent applications of infrared and Raman,

fluorescence and luminescence, microwave, and magnetic resonance spectroscopies in materials and

life sciences.

= ¥ 1t F % ] BUgRR - TREEOS
Quantum Chemistry, Advanced Course

9, BERIZARAE L 7 v Schrodinger 772 B T 2 Kk 4 7 EAIRTERL G & € 00 FEANOIGH I
DWTEHER, /2, AEFEORTLL A OMEIIOWTHRL, 20 LT, EFOPEMEEE

D E BT AY Y O & BEFET 5,

One of the aims of this course is to learn a variety of electronic structure theories related to
the time-independent Schrodinger equation and the application to some molecular properties. Also
provided are the idea of quantization of angular momentum and the concept of spin. Then, the

handling of electron orbital angular momentum and the special nature of electron spin are discussed.

2 F B Hh 2 B B IS ARG - FHIRAEREZ
Molecular Reaction Dynamics
BOSHEEZ B9 % 8lg, RO, BROOEER, T4

ALZBUSHEEE OB 22 H ) ik,
VE—BE SO L IGH, EFBBCOM R L ICHIZ oW TR %,

The aim of this lecture is to understand the kinetics of chemical reactions, representative theories

on chemical reactions, diffusion-controlled reactions, enzyme reactions, energy transfer reactions, and

electron transfer reactions.

F R @ TREHHIZ - I PHERER

4 ¥ ¥ B O =
Advanced biophysical chemistry
AR CORE A IR 2 YWEALZRICEF T 2 720 OB FELZB5 T 5. i T, BEROHE

FE % B0 L 72 R BUS O AR, ERRICB I ABLAALFEBBICOVTHERET 5. T2BET
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The aim of this course is to master the essential issues in biophysical chemistry for understanding
various phenomena in living organisms. In the first half, kinetics of biological reactions, mainly
enzyme-catalyzed reactions in organisms, and electrochemical processes in biological systems will
be explained. Then viscoelastic properties, rheology and molecular characterization of biopolymer

solutions both in vivo and in vitro are illustrated in detail.

F 8 R B 1 % ¥ @R B ERGR - IH (F) #EBIR
Organic Reactions, Advanced Course

HHEAHWEOAL A AR BE 5 E TR, ALFROEDE 275, BFEIZOWT, O CIZIG
HENTEO 2L 200, #RT 5. BARWIZIE, 20X 0y 7)Y 7RI, VAR VRIS &
O, TV Y ERG ExRENEM L LT, EEILE USROS RERE 2 O
Bk HiEY,

Fundamental principles of useful organic reactions for preparation of organic molecules are
discussed. Students will master prediction of many organic reactions through discussion on
frequently utilized reactions that appear among recent papers, for example, cross-coupling reaction,

stereoselective nucleophilic reaction of carbonyls, and alkene syntheses.

F B B & £ % ¥ =R VN IEs SN E S €5
Advanced Organic Structural Chemistry

AR AL OB » S, FREGUWE (0% soI X)), HRELUEWE, FHIOR -
RLERE, AREESEME, ARMEMAEME, AT AV —RRWE, SERMRAEYE AR b
=7 A MEF) FIZOWTHERRIICHER T 5 & &b, ENTNOFEGZZET THIT 5.

This course provides the outline and examples of organic functional materials, such as organic
dyes, light-emitting materials, recording materials, display materials, conductors, magnets, energy-

conversion and storing materials, and ionophoric materials.

F B & K 1t % 5 & MH Bz - B AERIR
Advanced Synthetic Organic Chemistry

BROEEEBALF OISR Z 2 THEA GREEAICOWTER, EANAEL LT, BEBRSEMEE2 W
PO, #RSTFEHEEE O UG, LAGERYE, EReAEERIOG, AFMEIOG % & U CRRd
05, LD Ny 7L L TRIRME R R B O G2 SOV THRMNT 5,

Essential concepts of modern synthetic organic chemistry are discussed, such as transition-
metal-catalyzed reactions, chemistry of main group elements, stereoselectivity, functional group
transformations, catalytic asymmetric reactions, and some recent topics including synthesis of natural

products and advanced functional materials.




F B T ¥ 1t 2 F

Advanced Organic Element Chemistry

(I ER) 714 FeaTbaEWIzonT, TRFEEP»S G, ML LTOIRHET, LK{bhrh R

FTFEHT 2 72, FROPTHMROED T, Fx )77 v T7ONHE, WIVCOWNGER B %53
{IZoWnThfiins,

(KE@%&)F$ WARITTHR (VF oL, XT7ATTL, KR TFAR D)y, MERE) 6%

%O%%%(ﬁwﬁﬂmﬁ%A%)@% C AL BRI D W T RARAYICIEL T 5o

(Prof. Unno) The basic, synthesis, and material application of silicon-containing compounds are

] BRI - KH (B) dE#d%

described. Also additional information about research, carrier-up, and activities in the foreign countries
is also supplied.

(Prof. Takeda) Structure, synthesis, and reactivities of organic main group compounds having bonds
between a carbon and a main group element (lithium, magnesium, boron, silicon, phosphorus, sulfur

and so on) are systematically explained.

=9 F R O oM I OB R e e eI
Polymer Processing
F TR O BN Lol CRe 2 A5 AL - Foi 7 & ORISR % & NS, XM - BT £
REERATRIC OV TR Y 20 72, SO FHEBEOFR 70 v 22 5O LR EORZEH 51 F 3 7
HRD T F V2T 4 7 AOFEFERIBEIZOWCTHHIT %,
This course provides the understanding of polymer crystallization and chain orientation. Analytical
methodologies for the crystalline and amorphous phases, including X-ray and thermal analyses,
are also introduced. Furthermore, fundamental aspects of synergetics concerning spatio-temporal

dynamics such as self-organization processes for polymeric thin films are also given.

5 ¥ B B F ¥ W RiEHIZ - EL#dz
Biophysics, Advanced Course
AW EE O R E BB & 0 S Ay fﬁ%%ﬁl@tﬁ Z AR L 724 5w S D Rl & 18
LT, EWWHEr0E 2 TRk ewET 5o BARWIZIE, FEHOEMYEE 2 L LT, AfEE),
y Ny BHRAEARIEIZ S S ONE & fE, e L, i%%ﬁ%@%zﬁ?ﬁ(ﬂ%@ﬁﬁ%%w&)éo
The aim of this lecture is to understand concepts and methodology in biophysics by reading some
original papers on biological phenomena investigated with biophysical techniques and theories.
The topics in this course will be introduced as follows; biological motions, protein architecture and

biomembrane.

4 B B B I F ¥ R F EHERdR - EAUEBEZ
Food Immunology and Cell Engineering, Advanced Course

C R TITEMBES M LI OWTOMELIT) o R TIE, REREICES 507
WA B 5 & L IS, ZORREEAR, 7TULVF—RHCRERBEOTFHi 2 HYE LzARNOI
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HICE L TEET 5, ML T, MILEMBIC BT 2 RHOHEEE IO W THERT 5, /2, #
ZF LT A 72 S8 ML O B 56 IR T BB O1ER % B2 oW TR 5.

This course covers food immunology and cell technology. “Food immunology” emphasizes the
molecular basis of regulation of immune responses and their application to the functional foods,
especially to the prevention of allergy and autoimmune disease. “Cell technology” focuses on
regulatory mechanism of metabolism in mammalian cells. New techniques such as development of
pluripotent cells and establishment of genetically modified animals using genetic engineering will be

also introduced.

HEBRARRSEENIESR e (B R) -HO#ER (% R) - BEAEHIZ (%R)
Environmental Purification Technology using Ionizing Radiation, Advance Course

BFE— A EOMSFMAEFIH L TER - AKPIER S G EEOLFZROMC XY, 73 5 BREE
TGO % o3 - BRFE3 B8k, T 2RO X 20 S8R OWAEH K O A5 M B O TR 12
B % B L ICHICOWTHEFRT 5,

This lecture covers fundamental and application of chemical reactions of active species induced
in air or water by ionizing radiation such as electron beams, relating to environmental purification
technologies: decomposition/ removal of coexisting organic pollutants, modification of absorbent

materials or biodegradable polymers using ionizing radiation.

it %

T BE & £ B =& wEsdZ (%R - BriEdex (BH)
Feaghn (GRH %))

Chemical Metrology and Standards

IEREDOREE AL AT, WHFERSE, BORRGE, BHG|Z EICATRTH Y, TOLOIHREFD
BEEAMEFEERINCI ) AF N T WD, ALFEHINCEBITS ML= ) 71, SHEOEENE, AR, S
ORI, BEEYE R L, ALFEEICB T A2 HEELTHBIZOWTHERT 5,

Discussed are fundamental concepts in chemical metrology such as the traceability in
measurements, evaluation of uncertainties in analytical values, role of standard reference materials

and etc.

EFE - LFAEEMEMHAIRSSR HINEZ (B B) - /VEHIR (R B) - IIARMERER (B H)
Advanced Course on Application of Quantum Beam for Creating Advanced Materials

BT A4y, BT X, y BB EOBTE-20WHEB LIS OE B ENC KT
FRNFNOWTIHIRT 5 T72, T E—AZFHLURRAEREIIZOWTOMNT 5,

The properties of quantum beams (electron, ion, neutron, X-ray, gamma-ray) and these radiation
effects on organic and inorganic materials are describes. Some examples of the R & D of energy-
related advanced functional materials and ultra-fine fabrication technique using quantum beams will

be also introduced.




NAFTSAF Y 7T A4 THERR pEdE (FH) - Bl () #E¥dR (FR) -
HIESER (% H)

Advanced Course on Molecular Design for Bioplastics

AREHTIE, N AYRAEFERETINAF T TAF v 7 THA U EERHICE R, WA Y ADD
INAFNR=AT IANVOREE ONAF ) T 7A4F) =), NAFXR=ZAT7 IANVERH LN, T 5
AT 7 EW, NATTFATF v 7 O L ORI, N4 77 AT v 7 OSBRI Z &
INAF T T AT 7 THA VICRELRAR %2, TmitEBCR 2 2R 506 #R§ %,

Systematic knowledge that are needed in designing of bioplastics are lectured. This lecture
contains different disciplines: biorefinery, synthesis of bioplastics, control of structure and function of

bioplastics. Recent studies on bioplastics will be also introduced.

4 W B F2 85 M B & AR EIT ST 4 2 B
Special lecture in life sciences I
M AW P o B OB ik & FE L LIS, RFTOMERR, TOEZHEFESR,
This course outlines the fundamentals and methodology of molecular cell biology, and the current

topics and research achievements are explained.

& Y B F 8B B B & I
Special lecture in life sciences II

INA F I OBSE 7D%X@W%%%$ LEHMET D, 2072012, FERIRRAER CGEHE -
SRR - IR, BREER (72 —X1 ~III) JEER B i O i BRI O W TS 50 4
AV~ ?*ﬁ@ﬂaﬂ?ﬁwﬁﬁﬁ%ﬁ#i%f HHFELMEIT

The aim of this course is to understand the flow of development processes of biopharmaceuticals.
Non-clinical tests (pharmacological, pharmacodynamic and toxicological), clinical tests (phases I, II,
and III), and quality tests of materials and products will be outlined. Crucial roles of state-of-the-art

analyses of proteins and sugars will also be introduced.

VE  EHEBEIZRHINBZRI FHE
VE  EAHEBEIZRINBRI KHE
VE - EHEIEZERIBRIL HHHE
WH SEKEIEZRIBRNV FHHE
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YA L2 AN—REWHEE S X T LFFER A #EE - R - IHHBER - AulBdE
Intelligent Mechanical Systems based on Science, Advanced Course

[ZANVF=V AT AL [RT VTNV AT AL A M= 2 A7) T2 b AT L] 12K
LT, 78282 CIHLEOBRER LT THEIC DWW TSR F L WHEMAREY 2 7 2 2 81H L T17<
CENTELEELRAFRE FIET, PHMAEHTOY 27 MIOSWTE 2EBERNLMEIT 239,

Common theoretical systems and analytical method related with “Energy System”, “Material
System”, “Mechatronics” and “Intelligent System” are learned. Advanced knowledge for developing
the new intelligent mechanical systems is obtained. Practical skills and creativity for participating in

the field integration project is also developed.

I 2NV —ZEBMIEZERRI A& [ AE 2 3%
Advanced Energy Conversion I

BT AV X — 25T BT B AR EREL O BRBE T I S B BEBIRBEIZ DV T, W £ 72 bR
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BIE»rOHMT L2 HWNET 5, ZD720, HMEOBRGIRHEM 2RO S 720, LM HE
RS, S SITIZEUERNTE 22 B2 OW TR %,

This lecture provides the physical and chemistry knowledge for spray combustion of liquid fuel.
Especially, the aim of this lecture is to understand atomization mechanism and spray characteristics of
the liquid fuel in terms of fluid dynamics. To achieve this aim of the lecture, jet theory, measurement

technique of the spray, numerical simulation method and so on are explained.

I x NV —ZEBRIZRHHFI CRUES €5
Advanced Energy Conversion II

BT AN F—ZHIIBITEBFEETT AL LTOBBRBEZRIZOWT, RO Ar ST 5,
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Combustion phenomena in thermal energy conversion systems are lectured from the view point
of thermal fluid flow. The aim of this lecture is to understand the relationship between velocity,
temperature and mass concentration fluctuations and chemical reactions in turbulent flow. Numerical
models of turbulence and combustion and numerical simulation methods for turbulent combustion are

also discussed.
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Compressible Fluid Dynamics

FECT oW, WA FREORRF B & I L TR L B Ok LB L B A
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This course covers the theory of compressible fluid dynamics on the basis of fluid engineering and
fluid dynamics. It provides compressible flows, isentropic flows, shock waves, Prandtl-Meyer flows,

flows with chemical reactions, and hypersonic flows.

B R #® I % B R REHIZ
Advanced Thermo-Fluid Engineering

B TS TR ) Wk B R OMEZ RO 5729012, Bk LrO BRI TH 5\ 00
iRz, HE, #8E, TAVF-REED»LE EFEORFEEINP O A A 7 —OEH
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The objective of this course is to learn the basic equations of mass, momentum and energy
conservation for understanding of thermo-fluid transport phenomena. The topics in this course will
be introduced as follows; General conservation equations for mass, momentum and energy, Euler’s

equation of motion, Navier-Stokes equation, entropy equation, diffusion equation, heat conduction

equation.
IXNF -2 AT LITEHNR R

Advanced Energy Systems Engineering

FHOBS T &, WARLFERE, WAEDFI&T, ZANVF-EETE T A)VF—FHll Ty
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On the basis of the thermodynamic cycle analysis and the energy utilization technology, followings
are discussed: importance of temperature - entropy diagrams in the consideration of ideal cycle
analysis, comparison study between Otto cycle and Diesel cycle, combined effect of Otto cycle and
Brayton cycle, and comparison study of Rankine cycle and Carnot cycle. In addition to this, basics of
combustion are given by defining the followings; stoichiometry and equivalence ratio, calorific value
and enthalpy of formation, specific heat and adiabatic flame temperature, thermal dissociation effect,
combustion products and the formation of air pollution, and thermal efficiency of actual heat engines.

Recent strategies for suppressing pollutant products are also discussed.
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Analysis of Fluid Dynamics and Heat Transfer

B L OBOBBOER T BT HERICLEL 2 2 ENFREH LI OV THERT 5, D
AHIZLTC, EBRBETOLOFHNZROIE L\WVEE L IE L WERGTH A21T2 5 &9 2Hi#E FI122o1) 5,
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BT 5o

Fluid dynamics and heat-transfer engineering are introduced for planning and performing
measurements of flow and heat-transfer. The goal of this lecture is to obtain the knowledge to use the
correct planning and selection of the equipment and the experimental method of the fluid and thermal
experiments. In addition, fundamentals of numerical simulation are lectured. The advantages and the

disadvantages of both experiment and simulation are understood.

I 2 )0V ¥ — 8 W I %I N B HEH %
Analysis of Fluid Dynamics and Heat Transfer II

s & BB & S 5 720 BB R, (BT AIIOWTHERT 5. 72, FEBRIZADE
L OMMFIZ AL N LR TR LT, BN ZEBEY I 2L -2 a Y e HOTBEZ RN T2 2
LT, WiNB X OBRENIN T 5N ML BT 5,

Fluid dynamics and heat-transfer engineering are introduced to understand of heat and fluid flow.
The aim of this lecture is to obtain the knowledge to the phenomena of fluid flow and heat transfer by
introducing the governing equations in the fluid dynamics and heat transfer engineering. And, in this
lecture the basically numerical analysis is introduced for the equations to understand the fluid flow

and heat transfer.

I % J ¥ — & A I % A ()
Instrumentation Engineering for Energy Systems

Py BIGAINL, BIR 2 @EUNCEH L, R 2 ISR T 2 2 e ba% 5, R#TIE, AV F—
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In order to reveal the physics behind phenomena, it is necessary to measure them correctly and
accurately. In this lecture, several instruments often used in energy systems, such as 1) orifice
and Venturi flow meters, 2) valves, 3) hot-wire flow meters, 4) laser Doppler anemometers, 5)
thermocouples and so on are introduced and their methodologies are explained in detail. This lecture

is based on fluid dynamics, thermodynamics, heat transfer, electricity engineering and so on.
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Fracture Mechanics

WEAERBIE R0 I 57 i & AT 3~ % L CEEE & 7 B BRI ) 52 2D W T, SRR R B D 535 &
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Give an overview of linear elastic fracture mechanics important for analyzing brittle fracture
and fatigue fracture mainly about explanation of stress intensity factor. Give an explanation of non-

destructive inspection needed for practically using fracture mechanics.

B & E B M I 2 B IR HE
Advanced Structural Reliability Engineering

R R REDOFEGIZLEANT R 7%, a2zt - L - BMEROBBNE - el eRame N —
ANZEEFHIS 5 FHEICOWTHRTIT ) o BARRITIE, BB L 2 2 MERGRICBT 2 W30 5,
- PR O T D, MR A LTRSS 587 X — ¥ OMESEGRN 2B v, BRFVIKAE R 5k,
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This course provides the theory of evaluation of structural reliability based on strength of materials,
fracture mechanics and statistics. Various topics relating to maintenance of structures via structural

reliability engineering will be introduced.

Mo B ORI O% B JERI S
Advanced Materials Design Engineering

FIERORMAME T, DAL T, WEMES X ORI O W THERNE L 2 0B R T %
WA, B - FE L LT 258 OB EAMERETOE 207 B X UBMERET O 720 O kL E %
HEmB L O LEONE» bR $ %,

The aim of this lecture is to understand methods of control of microstructures, mechanism of
materials degradation and materials selection in mechanical design based on the relationship between

materials properties and microstructures.

a 1 T 7 i
Welding, Advanced Course

SEMELOUINT, EEE, S, RN EOMEINLOZEREIZ OV CHERT 5. BARWIZIE, 5
O TFE2EBIZL T, BB LTI A Lo, 7—27, V=9 TIXA<&MLEE
L 72BN RO LHE R R G 12OV TRER T %,

This course covers the fundamentals of material processing related to cutting, welding, spraying

®

RIE

and surface processing. The topics will be introduced as follows; fundamental concepts of thermal
processing and plasma processing, phenomena and characteristics of these processing using arc, Laser

and plasma.




i = hn I 5 E M
Precision Mechanical Engineering, Advanced Course

FHEEM O, BEHRE, TRV T LE 5. ERNAEL LT, WEEBMOMBE, BRSE
W A7 L ORREHEEL E £ OF, BREENTHRIZ OV THERT %o

The aim of this lecture is to understand the precision machine tool and the precision machining
process. The topics in this course will be introduced as follows; the configuration of the precision
machine tools, design principle and examples of ultra-precision mechanical systems, and ultra-precision

machining process.

BB om I % F ® SR
Advanced Materials Production Engineering

FEROBEMOIN A, BRWAPRL, B s, B - BN 2 R L LT, NI 2 JE TR Pl
EZDIFFEIZOVTIRARS 2, BRIMTIED A5 = XL 2T %o

Give an overview of mechanism and evaluation method of materials production.

iy E ® Ea 5] B NI ers
Interface Science, Advanced Course

FURIFHF OFEBER G 2 LSS 20 BARMICIE, HEMEORETE, TS O#I)5: - RULHEE
ASEAEL ORREE, B I O RFIERFALE . B R O HEE IO W TR T b,

The aim of this lecture is to understand the basic theory of interface science. The topics in this
course will be introduced as follows: methods of designing composite materials, thermodynamics and
reaction kinetics of interfacial reactions, strength of inhomogeneous materials, dissimilar interface

characteristic evaluation methods, and control methods of dissimilar interface.

I A 5 Z L&
Applied Mechanics, Advanced Course
DTOHEBIZOWTHERT 5, 1) 3KITCEM OB MOESR), £— X2 b, @8 %5 IR T
YT NERT VBT OTEIZL DR o 2) EIRHEER & MR OB 5 N ES) 1R
DEHRET Ho 3) BRI 2 EB 2 R0z vtk 2. 4) EB R 2807
BROFHME LT, 5) BHADEET v VIV EEEE— A ¥ M e b NEEE#MEZEE T %,
6) WBENDOEIE 5T > R= VO HES 25, 7) BN IFOERELIR L. NFROT 77
YTATIRLEPIENIN T v —BAUERICL D EL, enoe» b ER X EET 5,

Following terms are lectured. 1) Motion, momentum, angular momentum and potential of the

] AR e

particle in three dimensional space are treated with vector analysis. 2) Coordinate transformation and
conversion of the equation of motion are carried out between Cartesian and polar coordinate systems.
3) The motion relative to a non-inertial system is described using fictitious force. 4) The equation of
motion is solved as the particular solution of differential equation. 5) The inertia tensor, the principal

moment of inertia and principal axes of inertia of the particle system are calculated. 6) The principle
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of virtual displacement and d'Alembert's principle. 7) The basis of the analytical mechanics are
lectured. The Lagrangian and the Hamiltonian of the dynamical system are expressed using the

generalized coordinates. The equation of motion is derived from them.

V28I TUTILVIERSR b %
Soft Material Engineering, Advanced Course

HHE TR (B8R T2) 2 EOTHEMICHIZOWTHEET 2 720 OB b A4~ %R 5.
T2, WEEME (Z2 =7V 7T AFy o, BEWE), WReM R, SRR B, B5E
HIEEA 7 &, BARR 2B L2270 B C OIS BN DWW TR 56

Physicochemical basis of soft materials such as organic polymers (resins and rubbers) is introduced
to understand engineering applications of these materials. In addition, practical applications in
mechanical engineering including structural materials (engineering plastics, composites), functional

materials, adhesives and thermal interface materials are explained.

o4 3 ;4 g = 1%
Theory of Elastic Waves
e 7 B RS ) DB Z DV T, IR 2 1 ) B O RUEE 215 5 Tk & o2 A8 BHPEIR, GBI fR
DB A IREFR OREBER GG, EMEATY, BTy, BTy oRl, ERoEHEEL (RBUKRRE S
IFEEE— ), FEHESEREE ERBUC L 0, £ FEE, KREEEHHEORDE) 2@k 5.
For complicated problems of structures including motions with elastic/viscoelastic deformation,
computational methods are given using FEM. Derivation of inertia, damping and stiffness matrix is
discussed. Advanced elements (ile. r educed integration and non-conforming modes) are explained.
Fast computation methods (e.g. response analysis using complex matrix, modal coordinates) to

calculate responses are provided.

w W ogda4F3I vy R HliHdz
Advanced Dynamics of Machinery

FEDOBEM )5, PEMIRED Y & BIRY S A 7 A AT 2 2RBEIC LT, B - B O BIRIIENT )T B 2 1B
oo BARMIZIE~ MY v 7 AR X BIREENT, — B HESROIERIEIRE), a9V s 2 0RE
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This course provides analytical method on dynamics of machines and structures. It gives the
matrix method, nonlinear vibrations of 1-dof system, static equilibrium state and its stability, nonlinear

periodic responses, nonlinear phenomena of multiple dof system and of continuous system.

B oW % B O B O R -
Mechanical-Physical Instrumentation and Measurement, Advanced Course

W Lp 2 & ORMEBAT O IR W B CEE 215 % 2 1 ) B BRI 12onT, RUeEBE, 2h




WCEITBSINTCH N 28D T2 HIET, £9, WHEOFHITERLE 25, EFRHEAROHA A
FHAL OB, FREHIE & > ORIETE, FRUEOAHE D SFFMTEEICOWT, BROFSR KIZ,
Jeu B e LC, ke oERIEDE, FHAT— 3 Y TOEERNIE, 7 & OSBRI % 4]
i2E), TNOOURFEEER LI L 2B LT, EBRNRISHI 22052 L2 HIET .

The aim of this lecture is to give the deep knowledge and the clear understanding on the
mechanical-physical instrumentation and measurement. Firstly, the fundamentals of the measurement,
such as the International System of Units, the measurement standards, calibration of sensors and
the measurement uncertainty, are discussed. Secondly, the advanced applications, such as dynamic
calibration of force sensors, BMMD (Body Mass Measurement Device) for use in the International

Space Station, are discussed to improve the practical ability needed for the engineers and the

researchers.
o &K v b I %2 B R W b e Hd%
Robotics

RO ARy MEFEOBN, ARy b oER), HE, BEFEICOWTH#RLT), FIZ/ v ku
I 7 ROFBEE TRy FOEBFERLE LTEEZIT) . 22U, FERIEY AT 412D
WTCOMIAL, I A7 488, 2 ka3 v 2HIEb R .

The aim of this lecture is to understand kinematics, control, and trajectory planning of robot.
Especially, it lectures on the Nonhoronomicc control, the nonlinear system control and the linearization
of the nonlinear system. The topics in this course will be introduced as follows; kinematics and

control of Nonhoronomicc system.

g3l 13 1 71 T F Lk (58) HEHIZ
Intelligent Machine

ML 2 IO L 72 O REET ST I B\ ¢, SO 2 AR T 2 & 12 &) FRR LR R D iR
BALDITHON TV 5o EILIZBET 24 ORFA T 7'0 — F RHRRILOBUIRZ: L2 oW THEZ 2R
BHROHERT b

In analysis and design of the machine with use of the control engineering, performance optimization
and high intelligence are carried out by the various control theories and intelligence approaches.
This lecture deals with the some approaches for the optimization and high performance by using the

examples.

Ea—-—~v24287 1 —XA5H HR#Ed%
Advanced Human Interface

FHOAN POAL VF T =R, La—<r Ay T x—A, [FHEEMN, KRNI, ISR EH
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Give the method for measurement of human'’s biomechanics and sensory characteristic using image

processing and various sensors, and the advanced human interface based on operator’s usability.

£ # E B W #® 5 = RIE
Human Robotics, Advanced Course

b b OENTAEREBR IR 2 ISH LT, W AT 20 b2 FEH S 572002, AREB) il i
THEEREEH R T RE ORI OV THERT 5. BAWNIZIE, BBREILEORR L 2 OFET
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The aim of this lecture is to understand the basis of optimization theory necessary for developing
more advanced and intelligent robotic systems. The topics in this course will be introduced as follows;
functional optimization, calculus of variations, and actual optimization problems in human motor

control mechanism.

i OB O ® @ I % OB W W (B #dz
Advanced Measurement and Control Engineering

TS = F P EATE) & 7 HIELRER NS 2 BT 0 BRI, LR LR D/ ST A ) -
varvi HofllHllOREPEZ TS 5. BAMZREENTIL, ddlE, BUCHIEOESE, Lef B
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This lecture gives an overview of design methods of control systems using proper stable rational
function matrices. Especially give the parameterization of all stabilizing controllers and H infinity

control.

15 = 8 b 57 i LINTHES €53
Mathematical science of signal processing, Advanced Course

BB ORI 232 5 [#IB2EM ] [AARZ2 MR [ BEEAT | [HESsER | DR 2 L C,
TNO OHERHFAE L7, BF CTEEHSNIMM 2 2B I T L, TOH%, IO DKEN
BRETREE W ICEE LR’ S 20 2R L, TR RLAEFE (ILo&imE LS sk
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Mathematical descriptions of signal processing are given in this lecture. Especially linear space,

topological space, functional analysis and probability theory are surveyed as its background.

A2Eax1—-—42Y AT LER ks e
Computer Systems, Advanced Course

FA e =8 VAT AR BT B 700 OFEREMTEE 7V ) XL ORI OV THERT
bo BRI, #EOTFTVINIATLAE T2 =5 VAT ARIEREE LT, HiNEEORR, I
FIALPRIA B 3651 i 5 Al R OBE 2L & 7R 3 % o

The aim of this lecture is to understand the basis of computer arithmetic algorithms, based on
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fundamentals of computer and computer hardware. The topics in this course will be introduced as

follows: number systems, parallel processing, and arithmetic circuits in parallel.

YA T LA K B I B R ENYRT T RAY R 5~ Vil
Advanced Optimization Systems

AT AL, FHROBMES, BEICOWTHERT 5. ¥ AT Al LT O IR
W BICET, BENNEL LT Y AT AGIEANOESHIZOWTOFHMHIM %S

This course aims at providing basic knowledge about system optimization, classification of
optimization problems, computational complexity, and solving techniques while focusing on both the

current and future engineering applications in the relevant fields.

A T Pl HE i
Advanced Artificial Intelligence

AT, ATHBRIC BT 2RO FELE TV T AAIZOWTH#HREIT ). Tx b &I, Mo
2=y 72—, HEIHIE, RETREL, FRRALE, R, ERTFO&SEICBIT5
RTOFEIIS LT, ICHTRMEZHE L.

In the first half of the class, lectures on the conventional methods and the algorithms in the

®

RIE

Artificial Intelligence (AI) technique are given. Then, based on this, it is discussed how to apply
these AI techniques to the user-interfaces of machines, autonomous behaviors of agents, design

optimizations, knowledge processing, Kansel information processing and medical engineering.

¥4 7 8F /) AT LER A () #dx
Advanced Micro and Nanosystems

<A F ) VAT LAQRBII LI 7 HEED - T, N, Rl - IS IZBE S 2 SRS = AR
WCHER L, SRR ETEMEIICOWT, BFEEDLIE T HIE T S,

The aim of this lecture is to understand the state-of-art technology of micro/nano-systems. Various
technologies concerning design, analysis, processing, evaluation and application needed to create

micro/nano-systems are systematically understood.

I (o T % Ei fiARdZ (%H)
Internet of Things, Advanced Course

DO AD ToT I X ) EREEIN B2 FEH S 2 FHEOERNLEZFIZOWTHRBRT L2 L
rHWET B, FEOBET O L ATOMREEL 225HI 70 X, 70 AB L7 1 — Ny 7
TR ZFIIOWTOERE TN 6 O L B 2 7-HHTEE IOV TR T %,

The aim of this lecture is to understand the fundamental methods for improving productivity by
IoT in manufacturing. Typical IoT process such as measurement, analysis, evaluation, feedback and

control methods based on their relationship are discussed.
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Advanced Lecture on Intelligent Mechanics I

REEEOEBEPOICHETERMEY I 2L -2 a V2SO TERT L. P OICHN LT E
HHEOTIERL, TTHEEOREEST 2HI L ) EBRRE ZOMBIELMHIL, EFEOLEEZ -
THbH)o TOHRTHEBEN L ZOMESIHIHUES I 2L —2 3 VIZOWTHS,

Noise and vibration including numerical simulation are lectured. This lecture is not conducted from
basic to the application but the application to basic. The example of automobile noise and vibration
is showed first, and students know the needs of basic knowledge. Then fundamental equation and its

solution are explained. Furthermore the numerical simulation is discussed.

HMEERARNEIZSNESRIT e GFFE)
Advanced Lecture on Intelligent Mechanics II
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This lecture gives an outline of simulation method, heat transfer, and boundary conditions to
perform the thermo-fluid computer simulation for incompressible fluid. The final goal of this lecture is

to understand the thermo-fluid simulation program for natural and forced convections.

MERRARNETITZESNESRI AR GEEE)
Advanced Lecture on Intelligent Mechanics 111
el U IERHE O A &R E ORI REET IOV TR T o

Give an overview of cyclic inelastic strain and strength design of structures.

HMERBAREBEIZRINBERNV AR (F5) wEh GEHEH)
Advanced Lecture on Intelligent Mechanics IV
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This lecture provides the basics of tribology (friction, attrition, and lubrication) to understand
the engine tribology. Problems related with automobile engine tribology, ie. friction loss reduction,
improved fuel economy, oil consumption, and improved durability, are explained for deep

understanding of the engine tribology.
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Advanced Lecture on Intelligent Mechanics V
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Non-ferrous alloys are applied for various functions which are light, high electro-conductive, high
heat-conductive and corrosion resistant parts. This course provides application methods of non-ferrous
alloys, especially aluminum alloys and copper alloys, and control methods of metallurgical structure

for above applications.
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Advanced Lecture on Intelligent Mechanics VI
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This course provides analytical method and control on nonlinear phenomena in mechanical systems.
It gives analyses on linear dynamical systems, bifurcation phenomena and its analyses, and averaging

of dynamics with perturbation method.
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Advanced Lecture on Intelligent Mechanics VII
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This course provides materials properties of various materials and various characteristics of joint
interfaces in the next-generation power semiconductor that has been researched and developed
to efficiently use energy. It gives how materials design, structural design and the mass production
of the product are performed based on what kind of thought in order to satisfy electromechanical

characteristics and reliability of the power semiconductor module required for various uses.

HMERBAREIZRINERW IsH#d% (%8
Advanced Lecture on Intelligent Mechanics VIII
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Human space flight is the theme for this biomedical engineering class. The lecture starts with
material, design standards, and also covers space operations. To help understand human flight,
background physiology is explained. The order of lecture follows the history of space development.

Future technology will be discussed. Where possible, production standards will be referred to.
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Seminar in Specialized Topics
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In order to learn the advanced concepts on “Energy System”, “Material System”, “Mechatronics”
and “Intelligent System”, each student selects a research agenda and exercises, such as paper

searching related to own study.

B I %® % M T B HHHE
Experimental Research in Specialized Topics

[ZANVF=V AT L [T VTNV AT AL A M= 2 A7) T2y b AT L] 12K
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In order to learn the advanced concepts on “Energy System”, “Material System”, “Mechatronics”
and “Intelligent System”, each student selects a research topic. The students write their master’s

thesis along the topic by theoretical work, experiments, or numerical simulation.
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Engineering topics for smart city creation
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A lecture is given as a series of research topics that are related to new-energy, eco-friendly

technologies, infrastructure, environment and so on, for a safe society and a smart city.

R & 9 B % ¥ B WiiG %A% - Ml ILEEd%
Environmental Analytical Sciences, Advance Course

BRERF O E THH STV 2 WA B 2 Mk 2 B 5720, BRI T 25k~ 2k
TOGHINHFH SN TV EIEIIDWT, LollEEH L ICHEMZ B35, 72, RIEDOMEL
TN B2 53 BT & IRFERAT 12 DWW TR T %0

The aim of this lecture is to master knowledge on analytical techniques employed in the field of
environmental science. This course can learn the theories and the principles of typical analytical

methods for chemical compounds in environments and their application to real samples.

B Rt 2 T 2 H @& I RIE
Advanced Electrochemistry I
FHOBESALY:, WHALEEZEEL LT, BlFEOZ AN F LT N, ZADEME LRI OV TE
JENBLE D SR T 5o
This course provides fundamental theory and applications of batteries based on electrochemistry and

physical chemistry.

B Rt 2 I % 8% & I PAUER I
Electrochemical Engineering, Advanced Course 1

FEOWEALS:, BRALE, MERSER EREREL L, BRALFET AV F — TN A ERRREVEM NS
DWWk 5, K2, ELOEMRE BHEE L OFEIZEE§ 2 EXLFIEEDS X UELALAIUSIZD
WTIESS %,

This course provides an overview of the fundamentals of electrochemical energy devises and
functional materials based on the physical chemistry, electrochemistry and material science.
Especially, electrochemical measurements and reactions on the interface of electrode materials and

electrolytes for batteries are explained.
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Materials Life Engineering, Advanced Course
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Aiming to understand the durability and lifetime control of polymeric materilas, the degradation
mechanisms, stabilization techniques, and the changes in physical properties owing to the chemical
changes during degradation are described. Furthermore, the methods for the prediction and control

of the lifetime of polymeric materials are explained.

MK F 7O XIZEER i x5 er
Fine Particle Process Engineering, Advanced Course

IANF—, B BRRE, A 208 TR 20702 A 2B 2 B0 2 ko815 %
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This course aims to learn fundamentals and applications of fine particle processing based on powder
technology and colloidal science. Recent topics on nanoparticles processing are covered, especially
from the view point of similarity and difference between nanoparticles and conventional fine particles.

The principles of characterization method of fine particles are also lectured.

M ®E S0 & X I % 45 6% JRIG (Rl #d%
Advanced Process-Oriented Material Engineering
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Relations between structures and properties of inorganic materials are given. Next, the fabrication
processes including chemical reactions are discussed to achieve the desired properties or functions.

Many examples come from our recent results of developing of non-platinum cathode catalyst carbons.

/a7 0O+ X B % B R R
Advanced Engineering on micro-manipulation and fabrication

UMK R F OMBER 2O O A DBIFICHV N E COMHIZOWTHET 2L £ b1,
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This course provides principles of detection and manipulation methods for particles and molecules.

Techniques of micro-fabrication are also introduced.
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Process System Engineering, Advanced Course
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This lecture explains the methodology for planning and design of efficient energy conversion
processes. The topics of this lecture are concept and method of pinch analysis and exergy analysis of

energy conversion processes.

IX N -0 XITEHR s
Energy Process Engineering, Advanced Course

EF 7 ABLPEDOY AT LIZOWT, BNFEERIC LA VF— - 27 2 F =G>
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This course provides unique method of energy and exergy evaluation for chemical process systems
based on thermodynamics. It also provides subjects related to fuel cells including principles, evaluation

method of the cell performance, actual system structures and recent topics in R&D.

REACZ 70T ZHH LB I
Environmental and Chemical Engineering, Advanced Course

A HORGNZE T 2 M ERBREE I E & F oYL E R b F Lr oMk e A L L CHE T 5, 2561
REWZE S 2 RIEREEAIT 2/ L, ORI L B2 75,

This course provides the basic principles of the effects of pollutants on atmosphere, the formation
mechanism of pollutants, and the control technologies associated with the areas of air quality based

on physical chemistry and chemical engineering.

NA 70+« I 245K PN €S
Bioprocess Engineering
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The aim of this lecture is to understand characteristics of bioprocess using microorganism and cell,
and study the indicator for a process design. While studying a biomechanical material, the feature
of a biochemistry reaction, and the foundation of the usage, fermentation and chemical engineering
development in water disposal could be understood. We understand the kind, the features, and these

engineering use methods of living body catalyst, such as a microbial cell.
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The special theory of molecular design process
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This course provides the design and the development methods of the nano-particle for the catalyst,
the chemicals for the medicine and the cells for the tissue engineering, including seminar with reading

and presentation.

EBEIXINX-—EBIZT—F L IER ¥ A
Practice on Teaching and Experimentation in Chemical and Environmental Engineering
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Practice on teaching and experimentation for some subjects in Chemical and Environmental

Engineering

R B B 8 T % % @A ERi 2 €S
Environmental Engineering, Advanced Course
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This course focuses on biological water/wastewater treatment processes. It includes fundamentals
of microbial aspects, stoichiometry of biological reactions, microbial kinetics, reactor engineering and

numerical approaches using activated sludge models (ASMs) and emerging applications.

RENAAT T /07 —5&H g (F]) #eZd=
Environmental Biotechnology, Advanced Course
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Students will learn what the life is, how the life works, and how the ecosystem on earth is.
Based on the leaning students will learn how microorganisms are introduced in technologies in the

environmental engineering field, agricultural field, and medical field.
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Structural Materials Engineering, Advanced Course
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Controlling early-age cracking due to volume changes is essential to achieving long-term durability
of concrete structures. The aim of this lecture is to understand as follow; characteristics of volume
change at early ages, stress analysis method. Additionally, fire resistance of concrete is introduced.
Keywords: early-age, thermal stress, autogenous shrinkage, drying shrinkage, creep, crack, fire

resistance, spalling.

B & B W 2 8
Advanced Structural Analysis
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This lecture presents an overview of the finite element method (FEM), which is one of the

%

T RRE S

most widely used structural analysis methods. The general finite element formulation, finite
element discretization using Galerkin method, methods of solving a system of linear equations, and
programming skills needed to understand FEM are lectured. In addition, some numerical examples

are demonstrated to show the effectiveness of FEM.

R IRIE - B XTIT ZFER B
Geotechnical and Geo-environmental Engineering, Advanced Course

PO, WY, WELPICHET 2#sa B LT, Milgbhi - R LyrIcly 2
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Based on the lectures such as Geo-mechanics, Geotechnical Engineering and Earthquake-resistant
Engineering given in the undergraduate course, recent topics on Geo-environmental Engineering and

Disasters related to Geotechnical Engineering are presented.

Hh i | 5 i
Soil Mechanics, Advanced Course
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Various mechanical phenomena in geotechnical engineering can be mostly formulated as initial-
boundary value problems of differential equations. This course introduces the numerical methods to
simulate the various ground behaviors such as seepage, deformation and failure from a viewpoint of
the continuum mechanics. The exercises using the finite element method (FEM) programs to solve

some practical problems and presentation of the numerical results are also included in the course.

x B R & 2 fF B IR HEH %
Water Environmental Science, Advanced Course

BRRAEM T 707 7 003 7HEME THHRIZHETIE, KEDMRD 2EREMEOWHN, Ly
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In this lecture, which is the one of main subjects of the educational program of department of
environmental and engineering science, mechanisms of water disaster and environmental problems
are discussed on the viewpoint of hydraulics and studied the solution method of those problems.
Especially, water disaster and environmental problems of river and coastal engineering and hydrology
are lectured. The understanding of mechanisms of them with regard to the global warming and

countermeasures on the basis of the understanding of mechanisms are described in detail.

R 5 X b3 F HEKHIZ
Environmental Hydraulics

N, EORBIZ BT B, 26, WHEHOERR, KERRIARD 2 KEBRIZOWT, ToH
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The aim of this subject is to get a fundamental understanding of the hydraulic processes that
govern mass and momentum transfer in the river basin environment. The lecture provides students
with hydraulic principles, including advective, diffusive and dispersive processes in the water

environment and applications to transport and mixing in rivers.

® = #t = T ¥ EHEIZ
Disaster Social Engineering
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This course is to study regional plan for disaster prevention, evacuation behavior, disaster
information system, risk communication and hazard map as the non-structural measurement against

natural disaster.

_61_
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Urban Planning and Traffic Engineering, Advanced Course
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This course is to study the basic theory of urban planning as the synthetic technology around

sociology, economics and engineering science from various points of view.

r - Qo v » I =% FH#EER (R R) - TFHBR (B ) - T ERER (K R)
Aerosol Engineering, Advanced Course
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This course focuses on generation characteristics and control technology of particulate matter
formed in conversion system of fossil fuel energy and is lectured as follows, outline and classification
of aerosol, influence of suspended particulate matter on human body, relation between particulate
matter generation and combustion, control technology of particulate matter, measuring methods of

particulate matter and suspended particulate matter and collection technology of particulate matter.
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Environmental Combustion Engineering, Advanced Course
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FREAM OFF, VhaE, EH EOREIZOWTERT 5. $/2, mikmeibe Bis L 72HBah 2 835 5.

This course focuses on recent coal combustion technology and is lectured as follows, fundamental
of formation mechanisms of SOx and NOx in fossil fuel combustion, the NOx and SOx reduction
technologies, dust collector technologies and the harmonious flue gas treatment technologies with

environment.

REAAEEIZHINER I
Special Program on Chemical and Environmental Engineering I
RE 70 AT L EOMES I T 5 #5%.

RESEEIZRNESR I
Special Program on Chemical and Environmental Engineering 1I
W70 AT L FOMES I T 5 #5%.
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REAMAEEIZSNESR I
Special Program on Civil and Disaster Engineering III
FEBEBE T - R TEB L CZ20OMES B IZE T %M.

RREAMAAEEIZHINESRE V
Special Program on Civil and Disaster Engineering IV
HEEBET S - PR T X0 ES I 5@k,

B2 I 2 4% i B B

BT, BREEMEM AL, TANVF AN, TANVF LT N A, TANF T AT A, -
B - B2, WEDEDR, ST Y, BRETS L4 BXOTHICBWT, fFEHA T L1284
DUFIOR§ 385 2 O W e 2 IR S ¢, SHUCBIE L 72 SOkl e & O E 2179 o

2 I 2 % #M x B

T, BREEVERE, TAVF—HRAHE, TAVF BTN A, TRV -V AT L,
B - PR, WHEPESR, fEREBTE LARTSE 24 - BROGEIZBNT, HEHR I LIZ#E
DUFIR§ I 20 D WFFERRE 2 BN S T, BlaRifigE - 9288 - ¥ A7 A ERZR EI2 oW TiifsE 24T
, BSOS E 2 5.
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[2 7 #HFH]

(e art )
B FE W EIZHEGBRI PHERGR - iR AR

Theory and Practice in Electronics and Informatics, I

BFIHREGHEMOM TR L 257077 I V7 M, I —FHEMICOWTHELRT %,
12, Windows X—=Z2DC7 U7 T AWML I ab—2a Y REHATE £/ 2oORHAT
b B EMEEREN Y —VOEHE, BARREIERETFRICE LT, Elr 5 FEER T TOHWmOREGEZ HIY
EL7C#RETT ) o

For obtaining basic skills from theory to practice in Electronics and Informatics, simulation and
visualization techniques of physical phenomena are discussed via Windows based-C programming.

Theory and design of electric circuits with EDA tool are also lectured.

EFH®REIZRH@E I AR () dE#ux
Theory and Practice in Electronics and Informatics, 1T

77 7HEE, BB FOERELE 2L LTI SN TW A HTH L, ZO#FRTIE, Fibo
MERB R T B LU 285 LT, 77 7HGROEBREN 2R Z IS 5. K2, 797, AT 77,
KR, HEEE SR, vy v, B EOMERERNLEEICOWTHERT 5.

This course provides an introduction to graph theory. The topics of this course include the basic

notion of graphs and digraphs, trees, distance on graphs, connectivity, matching, and coloring.

EFHEHR - -BWEFNEERI “HE
Special Lecture on Electronics and Informatics I

BRESL LY, HWLY, BIUOBHESTORIEOEEFFEZRL S LI, ##%T 5. &8,
PRI A TIT ) o

This course lectures recent important topics in electrical and electronic engineering, and computer

science. The lecture is offered in intensive course style.

BETFMHEHR - BERINBERIL HHE
Special Lecture on Electronics and Informatics II

BRELLY, BRIy, BLUOBHSHORIEORERZELRFTEZIEL Y FIF, #3835, &b,
A AT T ) o

This course lectures recent important topics in electrical and electronic engineering, and computer

science. The lecture is offered in intensive course style.
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(ERET7H)

I 2NV —ZEBITFRSR FNBEZ - BRI
Electromechanical Energy Conversion

AT, HIEEROETY > 7 L BRHIHBRR 3D CREHEICOWTHEIR T 5, FFZ, HI#%
A CAD 2L DY I ab—Ya YIRGEEIT ). RITIR, E=FETIV, 1 X N=FET ), EiE)
HHHRIZOWCRER L, REICESHBHEOHIHR & FEZERZ ) 5 o

In the first half, modeling and control design based on the modern control theory are given.
Moreover, the simulation using CAD tool for the control system design is carried out. In the latter
half, this course gives some electric motor models, inverter model and control systems, and then

discusses the control system for electric vehicles.

X F N 4 X I 2 5 5 TERBEE - = dERIZ
Photonic Devices

RINDOHT INA ZLFHEMIZOW TR T 20 BARMIZIE, OF N AT BUT 5 A 4 2 RS,
@FHERET N A CBEAAL v F, HEHRZE 74 N5 %E), OFMETNAZATE (74 b=y 74
W7 &) A DWTRHRT 5o

Latest technologies of photonic devices are lectured. Ion implantation technologies for photonic
devices, functional devices (optical switches, modulators, and filters), and advanced device technology

such as photonic crystals are introduced.

XTI L7 b0 =29 X AR - EE () dEBdR

Optoelectronics, Advanced Course

SeHfE, BEBRAEIIB W TEELRFEHE R TA T NIV s ba=s 27N, 2A0ME, FHH, £
DIGHIZOWTHR I L2012, vy 7 A7 VOB 2OHELCH T L7 ba=2 ZAFN
AADBIELTONT 7 A NOFEHEBURE TEH#EHT 5o

To understand optoelectronics devices which are important in optical communication and optical
information processing, the course will cover the basic concept of lasers starting with Maxwell

equations, and the principle and current status of optical fibers.

B F 7 k3 i B IS
Solid-State Physics of Electronic Materials

IV MOy AFEETEELEH ZH - TOLET TN AL, BFWHEEILET /N X L@E& A
EYIL 7 FaZI ATNA AIKRIITE D, KH#EFRTIZ, NS TN ADRSEm %R % /84
L, ZNn5oFHEL Sz #R T 5,

The electronic devices taking an important role on in electronic industry can be classified into two
groups: (1) electronic transportation & photonic devices and (2) magnetic & spintronic devices. The

aim of this lecture is to introduce principles of such devices and corresponding recent topics.




B  # % I % #H & R BIR
Solid State Physics, Advanced Course

EAD IO FERE L IGHICOWTHERT 5. BARMICIE, BERORSMEE N NG, FEAR &
YRR, AR, BB SR S oW TR T 5,

This course lectures about the fundamental concepts and applications of solid state physics. The
topics in this course will be introduced as follows; crystal structure of solids, band theory, dielectric
phenomena, carrier transport phenomena, optical properties, preparation and physics of thin solid

films.

BF 7T N A XTI Z2HR Rl (k) #Ed%
Electronic Devices

FEARIZ BT B F ) TOWEBS, pn FEEIZOWTEB LB N R—F 50 VA5 O
W R, KO MOS MRS AT AZBIT A ETEBIEL 7 v THEOR/MED 720, Kito 7
Ot AHAMTED &9 ZFHEs CRIEER A L SN TE 20 a R T %o

The aim of this lecture is to understand semiconductor devices for integrated circuits. The topics
in this course will be introduced as follows; 1. Electrical transport in semiconductors, 2. pn junction, 3.
Characteristics of bi-polar and MOS transistors, 4. Operation of C-MOS inverters and signal delay in

integrated circuits.

5 % B F I ¥ %
Gaseous Electronics

WEBRRZ SO EM T 7 A0 EiROEEEM 77 A ICELRLCEHSAZIREL, €0
WHELWHZHERT o 72, 77 AOFHNE, A4 VIFERIHER, B LOBRES 2 &L~ 048
RIS R T 5,

This lecture deals with ionized gases such as weakly-ionized plasmas including discharges and high

®

mE (R) HERIR - 1EE (F) dEBd

temperature fully-ionized plasmas. Their properties and physics are discussed. Plasma diagnostics, ion

sources and accelerators, and fundamentals and applications to fusion engineering will be reviewed.

K OB OBE O I ¥ B R ENCE e
Wave and Information Engineering, Advanced Course

WERAT AT THLEWRDIRSLFENEHERLFE LTERT 572012, BIROEFIHGR?»SHIEL,
IO T T TR S ETNEZ#RKT o BRI, FEERAEEIEHRBAITE & L CHIRED I
M#EEE (FDTD ) 2HY) kU, OGO L OFUEENTEOME % #ik 3 %,

The aim of this lecture is to understand behavior of electromagnetic wave for advanced information
engineering. The topics in this course are theory of practical analysis on electromagnetic wave, finite

difference time domain method for numerical analysis and architecture of programming code.
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k£ im B OB W @ T 2 N R INHREIZ
Measurement and Control Technology

AR EE O ek e B 5 2 L 2B EERIS, TIhu s Ty VARG / TV VT SR
TEWGE, TV Y IVE S ELES, 7 a S ERREE O 7 A b Edl, FEIRRIESA, FHEE &
B3, 7Hua s 7oy R Ay —1) —7 AD 2, HORIESGN & 7 a7 RS, 0
Bta Hwz7 a7 EgEdly, E50E e 7 0 7 BEREA 12 B3 2 30 2 @i O e FH60 2 X — 2
A7)0

The aim of this lecture is to understand measurement and control technology, such as analog-to-

digital converter, digital-to-analog converter, digital signal processing, LSI testing, power supply

circuit, analog filter, interleaved analog-to-digital converter, and self-calibration techniques.

% i Bt Bl 7 N 4 X B R EREAZ - TR
Advanced Device and Metrology

BIHMFOEBEL LB T/NA A, FIZ, T N A2 BT 20 e B5T 572012, &
TTNA A, Tak AFAN, FemEREA OBUR &RFRIZOWTRER L, TN A AR D720
DFEES) & FI T 5o

To understand electronic devices, especially advanced devices based on electronics and informatics,
this course covers current and future technologies for electronic devices, processing and advanced
metrology. Then, the practical knowledge in research and development of advanced devices are

obtained.

E Z ¥ B 5 B # & % W MR - TR
Bases of medical engineering
ELFDOEREIZONTHERT S BAMIIIAL O Z & OB SEMEEE 2 A H L 72 N LSO HE6E
ERBRICONVWTHERT 5. SHII, BIANTF—AF U —nzflEl LEY - BHESHE~D
ISR IOV H#FRT B,
This course lectures on bases of medical engineering, specifically it lectures on a basis and recent
progress of the artificial internal organ technology such as an artificial heart using electromechanical
devices. It also lectures on a basis on a high-energy ion beam technology applied to the field of

medical science and technology.

7] % # F i E ] A (L) B
Material Science Advanced Course

R TIL, M - FEBHEE, @ FEAEWE, SV F 7204 7 A% 8, BFMEIIZEIC LT R
WP B O FE R & SR DM O W T O EIT ) o

This Course lectures on the surface/interface science, magnetism, dielectrics, and multiferroics
that is important for the materials research. Related fundamental physics and recent studies are

presented.
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b 7 k3 £ i F# TR HER %
Physics of Photoelectric Materials

T EWE OB T 2WE LIEHIZ oW TR T 0 0 - BERWELA O ZEEE A S I - 1)K
$7 EOWFEBOMME RO 721%, AEERLAFAE DS LET T3 ANDIGHIZ DV TR
ST

This lecture gives an introductory treatment of the optical properties of solids. The fundamental
principles of absorption, reflection, and luminescence are discussed for semiconductors and dielectrics.

Examples also include optical devices.

NT—IL7 A= XAEKT M (% H) - ME#EdR (K8 ) -

=tEBdR (% H)

l:ll
3

Power Electronics Circuit
NN =T VL7 NO=Z7 ZADEmEM 2 EHRTAI L 2FHEREE LT, NT—REMBLUIY)
3O - TEER - TN A ARBEUZOT T =Y a Y, BREROMELT) .
The aim of this lecture is to understand power devices, materials and processes as well as their

applications and future trends.

AT LERBEBIZE

E

EAREIR (BB - P GEEE) -
‘AR GRFE)
System Integrated Circuit

VAT ALSI NICHWONTWA T T a ZEORKEr - T TE 52 L2 FBEREELT, 7F
077y 5 VAR, 73UV RERBAZBRR O R M O#E LT o TR T AL AR
PR DK ZT ) o

The aim of this lecture is to understand the advanced analog circuit technology, such as analog-to-

digital converters, digital-to-analog converters as well as artificial intelligence technologies.

& B B B & F B T WHEEE (%H) - FEH#HMm OFFEE) -
JCiEEA GFEE)

Integrated Circuit Design Technology

YA BILY MU=y AOEmPM EERT S 2 L2 EBREE LT, PEERTNA X, EER T
Ot A, PEARTINA AT 7S, 7ru s Yy OVEREREE, 7hu s T vy Ak mE
[k, LSI OEMEEIC OV THET %,

The aim of this lecture is to understand micro-electronics technology, such as semiconductor
devices, semiconductor processes, MOS and Bipolar transistor modeling, analog-to-digital converter,

analog filter, high-frequency circuit, and LSI reliability.



B ¥ T F i E HiEHdZ (%R - FHEBIE (%8)
Electronic Engineering, Advanced Course

BUREBIROFERZ BT L, EHINETFRIZOWTE O BREME L S T %,
Z0tk, BEHNETFHRICES CEFREOHE (EETY Y IVEE, #EEEmRL L o ¥) 1220 TE
FY 5o

In this course, firstly, basic phenomena of Superconductivity will be introduced with the context of
Macroscopic Quantum effect and Superconductive material. In addition, Superconductive electronics
application will be given including High-speed Digital circuit and high sensitive magnetic sensor based

on the feature of Macroscopic Quantum effect.

Y3alb—2arE&F/ERTIESR a2 R#IZ (%B8) - BHESR (%H)
Micro-scale Computer Simulation and Nano-metrology

Tk - S~ 7 QEBOMR, I TOR S, 51 ORLENZ T L, FHBIR R EE 2
ExTMTAYIaL—Ta Y TREIZOWTHEFKT b0 T2, F/RHITIE, BT LNV e o
2 PR - AR OREE & BIRIEHR, B X /MR T TN A DRI ST~ OIS IOV ThE
FI 5o

This course provides an overview of the recent developments and the problem for further
effective practical use in Micro-scale simulation technologies. Furthermore, as for Nano-metrology,
the configuration and the image information of an transmission electron microscope which has an
atomic order resolution will be lectured and then their applications for fine structure analysis of nano-

materials and nano-devices.

RAwWEREA T T g () Bk - REZIZ - FHER -
GURAERSR - 1A (FE) #Bd% - RiEERIZ -
R (F) IR

Modern Physics Intensive Course

BRIBFEOHR NS, ROT —<IZOWTHE, #FRE1T9 0
1) dEFRYERE, 2) {E&FRWHEER, 3) RKkcEFRER, 4) BT AE RS, 5)

fm R, 6) JCWMESERR, 7)) HEEWIESEER,

The following research fields of modern physics are lectured: 1) theoretical study of d-electron
systems, 2) theoretical study of f-electron systems, 3) theoretical study of low dimensional quantum
systems, 4) theoretical study of quantum spin systems, 5) theoretical study of crystal growth, 6)
experimental study of optical properties of matter, 7) experimental study of atomic structure of

matter.




(1Rt 1)

7 y]” 3 1) e L
Algorithm Theory

FEHOTNT) AL T BLOT &S, Fie 27 IV T) XLOEERITIZ OV TR T 5o
F—7— N NPs%4e, Al %26 LT, PR, afbl7vay XA, SFHs o7

This is a graduate course on the design and analysis of algorithms, covering several advanced topics

2

Hh B

not studied in Algorithm I and II in undergraduate course.
Keyword: NP-complete, preprocessing, amortized analysis, computational geometry, approximation

algorithm, plane graph.

&t " I i TR 3
Theory of Computing

TN T XLDREE, BB LUZNS OFERICOVWTER, NPREE ST LVT) X4,
BTN T) XL, [EENT A= S FHEE, HERMTEE2EM L L GERI IO,

This course provides an introduction to the design and analysis of algorithms and their complexities.
Topics include : NP-hardness; Approximation algorithm; Randomized algorithm; Fixed parameterized

complexity; Probabilistic methods.

&t B B i ] KE (—=) #d%
Computational Complexity, Advanced Course

HEEET L84 RERUHESPFEOMEICH LT, TORENLNES, $4abb, ZOREL
COIRELT LM AE)EXHONICTAHILZHETHHTH L, SHEEHMIIOWVTHERT
o HEIZ, FADFRETNVERERE Y 7 A, Pvs NP, WHFHELR LIIOWTESR, BET 2
RIEDMFERER O HFTIT 9 o

This course studies the theory of Computational Complexity that investigates the amount of
computational resources (time, memory, etc.) needed to solve various computational problems. The
topics includes: models of computation and complexity classes, P versus NP problem and parallel

computation. Some advanced topics will also be covered.

il

7 a J 2 3 r 7 B ik AL 2%
Programming Language
FEHOTOT IV IEREBIOY 7 MY 2 T L P LT, PO EIRG &SGR, T A
FEIMEICED KRR, L0707 7 40R EGHHRXE D) — T — FREEIHIZOWTHES,
A gentle introduction to parts of proof theory of propositional logic and related aspects of lambda-
calculi for the Curry-Howard isomorphism, following the undergraduate course of programming

language and software engineering.



Y 7 b o7 I %
Software Engineering, Advanced Course

FHHBOTU 7 IV FEBEBLIOY 7 My 2 T LHEEHBEICILT, U7 B KR, TU7 T
LHREE, % 1 BiRehmmEL, 7 4 SRR, MHEGE L E ORI 5.

This class, following the undergraduate studies on Programming Languages and Software

] RN HEBEZ

Engineering, deals with various topics from Logic in Computer Science including semantics of

programs, program verification, first-order predicate calculus, lambda calculus, and type theory.

i OB O B B " R RIE
Computer Organization, Advanced Course

AHHEON=FY 2 7 I 53R TH Lo AIEENTT ) LBEOP TR OEZE R S OO—DHHMHE
B, FICHUHANEE TH 2, HERICE TN T L NARESR © 3173 2B E g O G T EIc oW T, 4
R N— 72T T7IVT) XLOFEEL#ERT 5o

The purpose of this lecture is to understand the main ideas and concepts in computer arithmetic,
which includes, addition, subtraction, multiplication, and division. The topics in this course will be
introduced as follows: two-operand addition, multioperand addition and multiplication, division and

integer square root.

B ® & 8 I %2 ¥ @A IR
Information and Communication Engineering

HWERE LOLZ L DEFOHPHHERET) T 72DILER 7 4 VT HGwRIZOWTH#FET 5o N
y—TI—A, FEY 2T, NyvVT 4NV OLRERBOBFHRIN 22 AR, BARIZENE
h@74w&%ﬂﬁ¢é$%%%&¢éo?%:&JLK74»&%%W@E%ELf%ﬁ?étb@

EENEE #E T 5,

The aim of this lecture is to understand analog filter theory which is very important theory
to select a desired signal from the communication line. At first, mathematical analyses of the
Butterworth, Chebyshev, Bessel filter are given, and design methods of these filters are given. Finally,

circuit designs of these filters are discussed.

i OE OB #8 I % 5 EN
Computer Communication Networks, Advanced Course

IR O SRR IREEIC O W TRLE L, SRR ORI L ISHBIZ DWW TRERS 5.0 EP«KE’J 12

r— AR Vo ERR i, HEIE TR INSZT FAy 24y b7 —2 (VANET) | am@
W R ER T S,

The aim of this lecture is to understand characteristics of behavior in computer networks and
construct control mechanism of computer communications. The topics in this course will be
introduced as follows; fundamental computer communications concepts, game theory, VANET,

congestion control.




ENANVNACEL -T2 Y A () #ed%
Mobile Computing

FEHOA 2= F 2y NI EREBIILT, ENA VA a—T 1 T ERFERT DO
FIZOWTHR, RIS, MGG E R o £0E kR, IEEES02.11 M4 LAN #£#E X BlueTooth 7 &£'12
BUFSAY T =T - ATATT 7 AFK - wF ) T A HAM G EIIOWTEET b,

This course provides an overview of fundamental techniques of wireless computer communication to
realize mobile computing environments. The topics are as follows, based on the practical techniques
such as IEEE802.11 standards and BlueTooth: network architecture, media access control, security

and so on.

HMOE OB OH O E R R I (B0 HEBIZ

Knowledge Information Processing, Advanced Course
WA E - 7= A = TOMEIZIOWTESR, BEPTICB T L HEmRII OV T & L b
(2 O &S B & ST 5o
The course provides an overview of a varlety of techniques used in machine learning and data

mining. We will cover their theoretical properties and practical applications.

N2 - > B OE ¥ R g (B) #EHI
Pattern Recognition, Advanced Course

NG — VRBRICBWT, Y AR— MR Py Y EMHEN S TV T X LD S 7 S A R LT
T & TR, 7R A MM, BIGOHE, BARECHN AT % EDISH T FIE SRR o T, R —
MRZ MV L, BAEKE VAL N2, PR, BUSERBL R bEE, TV T) XAme L

% OGP ERI > T b, RiEFLTIE, ﬂﬂ%fﬁblffﬁ“ B 2 OIS R — bR v
VUM R B

Recent advances of support vector machines (SVMs) have facilitated rapid explosions of its
applications. SVMs are built based on a wide range of material including reproducing kernel Hilbert
space, learning theory, dual representation, optimization theory, and algorithmics. In this class, the
theories of SVMs are introduced from the perspective of the dual representation and the optimization

theory.

&t B Pl HE 5] E g (&) #EHI
Computational Intelligence, Advanced Course

MM EHLIE O S 338 — VEIRIIOWT, OB (N APJUEREE, RAUHEE, N
A ZHEE) % EELD SRMANICAE L, BRI, V2 AT v — ik ENDIs IS
%T%M%%ﬁif,ﬁééﬁm?ﬁﬁtmﬁ?%tbmﬂ%%gﬁﬁéo

Pattern recognition forms the technical ground of intelligent information processing. The aim of
this course is to learn systematically the basis theories of pattern recognition. This lecture will deal

with Bayesian decision theory, maximum likelihood estimation method, Bayesian estimation and their



applications in various fields.

[E]} & 15 # I =2 YNEES €53
Image Processing Theories, Advanced Course

ERIETC ORI 2 FEE I 2 o T % 7 — ) T4 L WRIZ X 5 3RITIHENT DEEREIZ 7% o> TV B 4
RS, ENENOISHIEE LB TREMARMIZ#RT %,

Fourier Transform, which gives the mathematical basis for image restoration, and Projective
Geometry, which is used for 3D shape reconstruction from images, are lectured. They are practically

explained using real examples.

H Ok ¥ X F L ¥ B (%) dEHd
Imaging Systems, Advanced Course

R AT 52 WS 2 " ODEFETH B MIGH TR EBEFRIRIZOWTERELHRT L LD
2, ar¥ar—vaF V74 b T T4 IRESNDL, SFROMEE &R FH S 5 Sebin iy 7
By AT HIZOWTHEHT 5.

Optical system and image processing system are two major components of imaging system. This
lecture describes the basic mechanism of these components, and introduces the state-of-the-art

imaging technologies utilizing the characteristics of optics, such as computational photography.

¥ &%, ¥ X F L I #%# VA HE B
Information Systems

MERBRN T, TeARL—2a X)) H—F, RUPFayEa—F4hy bT—7 TBRLIZNEZ IR
SEDL20, HERBIEE ZDICHIZOWTH S, L EORMEZ ESEETET VLT 5 Tk 2 #%Y
L7280, RIS AT o OMERERHEECHERI 7V ) XL 7% 8, HEFRBROISH %% 5.

Based on Probability and Statistics, Operations Research and Computer Networks in undergraduate
course, this course gives an introduction of stochastic processes and their applications. The topics
include the mathematical methods in stochastic processes, modeling and performance analysis of

computer systems.

iE R O# I 2 5 W IR - m R (%F8)
Computer Technology, Advanced Course

ARSI OEFRIFEHEHI O W T, Hik, S, IOHICH S £ TR HRIZAE L IREREET O F
e 25 2 L2 BIEE LTWwhe F72ikat LZRIBOBECHEDFIED HIRIZE L T2 025
i TEZEIOLEINRED, TORRIICOVTOEMEKWLHAL BT LN 5%2A TV,

It learns systematically about the computer assisted electronic circuit design. It aims at acquiring

the practical capability of circuit design. Moreover, ability to evaluate the characteristic of the circuit




which were designed is also studied.

B b3 1B b i E Lg%
Mathematical Structures, Advanced Course

MEdam, FHEEHR 77 7GR, FEREPICHIN B EIC O W TES, MAeEwTIE, B
2 ETOREEB L~ Mo FEGROEBRLZBHT 5, SIEEHGRTE, Fa—) Y Iz iItoL
T AL GREHRETIVIZOWTIY 50 77 7HE T, WEEHR A X7 —DEHRZ EOEDPD
HEDPOIERN LB E N T 5. By T, —RBREREICOWTHIZ @ L CHET %,

This course provides various mathematical structures in combination theory, computational
complexity theory, graph theory, and mathematical logic. Topics include: Counting; Matroid theory;

Turing machine; 4-color theorem; Menger's theorem: First-order logic.

HARHEZE 1> > v 7 P (75 ) Bd% - HIBEER - RIFGE - 2BE#d% -

RAVIEAZ - LM AERAR - B W%
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Modern Mathematics Intensive Course

BREFEOH DS, ROT—<IZOWTHH, #HHRYIT)o
1) BT - BEWELY:, 2) WMESRNT, 3) JOHEANT - mo iR, 4) BEGE

The following research fields of modern mathematics are lectured: 1) mathematical analysis,
mathematical physics, 2) stochastic analysis, 3) applied analysis, differential equations, 4) number

theory.

% Wwm & F & B I % EREGE (%R - AHEEE (%R)
Electronic Measurement Technology Course

B EHIER B & ORI ERR OB 2% B -EHlEA, B S AT A, G50 - 5Hl
T T) AL OWCEIBRRHEIERLHEE R TOVRMHEFOZ b L ISHREIT ).

This course provides wide and deep knowledge of advanced electronic measurement technologies
and electronic circuits & systems as well as signal processing & measurement algorithms related
to electronic measurement instruments & automatic test equipment, based on recent international

conference publications and industry trends.
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Seminar in Specialized Topics

BTN A, FHM - #IE - T AVF - EHGEE T AT A, BHERERYE BERE, WESEo 8
IZBWT, REHE T EIZFAEICLUNIOR T SIS S ERE 2 IR S T, SR L 72 S0k

e EOWEEEIT) o

H I % % M =® B
Experimental Research in Specialized Topics
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Algebra I, Advanced Course

HIZOWTOMBE RO L Z Lz EHME LMD A 3 — 2 HALH B X ORI O BEE S
IZOWTHRRT S, EHE Lo EZEAL, COMEEIZOVWTHRT 5. S 512, ARMAEZ
EOZOMOEK L TOREMMBIZOWTHEL L, BoEm~ORHE/BMNT 5.

This is an introductory course to elliptic curves for understanding the notion of group well. The

following topics will be treated here; the group structure of the unit circle and hyperbolas; the group
structure of elliptic curves over the reals; elliptic curves over other fields including finite fields;

applications to cryptography.

s 3 F i
Algebra II, Advanced Course

BEGHIZBIT B WL ODOIERN LBz 2B L, By OBm~DOLNODIGHZHRRS, BAR
WAL, =21y FOREKRE, G, —REFAX, 7 v~x—o/heB, FIRR, SEFcdE, P
TRIGOMEER, FECHESE, FEOAM, RREGHTVT) XA, K5, RSA, TUV8VEH, &
PELEBAERTH 5.

This course explains some basic theorems in number theory and gives their applications to the
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theory of cryptography. The following topics will be discussed: Euclidean algorithm, congruence,
linear congruence equation, Fermat's little theorem, primitive roots, discrete logarithm, quadratic
reciprocity law, primality tests, distribution of primes, prime factorization algorithms, cryptography,

RSA, digital signature, pseudorandom number generators.

s 3 F i
Algebra I , Advanced Course

MFERERGEROFERE LIGHIZOWTER, BHEOEGZEH ) EIZX o> ToE L THRZFREHOM S %
FRIELZBLT, TORRICHLMROERCHMBT L. TGN 2o TENE 2RI L., B
WZBD L ) EELRFTEPHERLMII AL 22 HIEd . 610, FEREGmPED L) IISHEIN S
PEHBLZEIZKY), BRmOMBEED L,

This course explains some basic facts in elementary number theory and their applications. Through

®
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the notion of residue class of integers, we will understand the basic of the group theory. We express
them by using congruence to work out non-trivial computations among integers. Moreover, some

topics will be presented as applications of elementary number theory.
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Analysis I, Advanced Course

FEA - TFORDANRT PV - HEBRIEFDFOHEGTRLAEEINL, ZO#HETIE, =T HFED
B CHLE R DY 2 LT v —REROMATIZ B 2 EARRMFIHIZ O W T A,

Quantum mechanics describes the spectrum and scattering phenomenon of the systems of atoms or

®
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molecules. In this class, we study the basic analysis of Schrodinger equation, which is the main topics

in the quantum mechanics.

& #r & (5]
Analysis, Advanced Course

T BEE, —RICHEMEE (2R MER) PSEET 5 & EOEEREM (L2 3EMHE
B & L TR HSNED, MBS FOfIETIIIEELICCWEKTH L, £ TRHERTIET
VE B R EEEIL, RO MEE W oo FENEEr S RiE L, A% (distribution) @
M7 )0 SOITHIREREEZ AT S L) o ifER e RIZ, &M, SREtz52, Bo
WL SO b OMWE 2 LI T 5. OB, SHEEZ TV BRI B Wy o (7
) —BB) 2R T A EDENE LD, UEONELXHTHRIE 707 7 AITIZEELST
BICHFT L TFECTH S,

Starting from a question “What is the delta function?”, we introduce a basic theory on distributions.
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We then study various methods for solving differential equations whose solutions develop singularities,

so that we can investigate the properties of those solutions.

)i # Z# i E I UL s
Analysis III, Advanced Course

BB & 2N OETHFANOIGH L IZOWTORRKN L TOBBZHEL 5, EErEHhEL
TEERT). TT, 777y PRKRICE 2EFIFEOYEEN 2 ERLE, KIS, 75y b ERE
W)V MEMOERE LT, PHELZ O LOBMERZL LTEREhE) 2 & 255,

Give an overview of mathematical foundation of quantum mechanics. Understand the basic
concepts of quantum mechanics including bras, kets and observables. Understand functional analytical

formulation of bras, kets and observables in quantum mechanics.

B B #® W 2 B W I RIR A
Functional Analysis I, Advanced Course

R TIEMD HRRR L M % G § 5 72D OB T 2 BEIRENIT FOMR LT H o /N T v
INZERRR ROV b2 BT B IORY & Efith, MG EROER, SRR OWTHEY, Thb
DS & L iR = oo X oM, BUEFHR LR SI2OW TR %,

This lecture is a brief introduction to functional analysis. A theory of compactness, completeness,
Banach and Hilbert space, contraction mapping and Linear operator is given. Their applications to

numerical analysis, weak form or semigroup theory for differential equation are introduced.
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Data Analysis, Advanced Course

ZEEOT— YT O EmICBE LB L, S 512, ERYESAT, HBH5HT, ER i O SETER 7
T = YR OWT, 2O A SR LSRR E . SEET — ¥ OFER I 75
L, BRERBMEWGERIO T 5 7 — ¥ T FECOWTEBEN 2Z 2 HEHEL, Ch62AHATES L9
WCTAH5Z L HELT S,

This course provides an overview of methods for multivariate data analysis. It covers the theory
and its applications of multiple regression analysis, discriminant analysis, principal component analysis
and so on. The main objectives are to understand basic methods for handling of multivariate data, as

well as exploratory and confirmatory data analysis methods.

(P HAEH)

# 7 # H

Thermodynamics, Advanced Course

FFICL L OHMELFFOR T HAMICEET 2 2 L DT X 2BT)FORFANI DTG BFE LIRH T
R 72012, BNFoE—FE]), ETFEIE Vo ERERIOR S L, BIEN 2 E>» S BERN L
MEZENT 2 FOHAE V) TOOMED L &S B L RS FEH OIS RS
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The aim of this lecture is to achieve great understanding of thermodynamics and to cultivate

B
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applied skill of it through discussing the thermodynamic properties of polymer chains and polymer
solutions on the basis of both the macroscopic thermodynamic laws and the microscopic statistical-

mechanical analysis.

E F B B 2 B B 5 HEH A%
Quantum Physics

HROT T 2 AR E L TCORTHHIIOWTHERT 5 BT 0 TREETOET 2L,
B % RIFFERI R A AT T 5 720 OB T HHMFFICOWTEE T 5, BEMICIE, Yalb—T71 v 77—
Tt o, BEE R &S

The lecture concerns basic theory of quantum mechanics. Several fundamental techniques of

quantum mechanics including a solution of Schrodinger equation and perturbation theory will be

discussed.
B Et B BE ZF 45 W I “F H#E#%

Statistical Physics I, Advanced Course
B R OFEE Z LIS, MEMHE I BT 514 DT T 5,

Focusing on topics of condensed matter physics, we shall discuss the methods of statistical physics.
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Statistical Physics II, Advance Course

BLROTAF I v 7 A%ERT %00, EHROWEOBENEALL W) HEBERILED L5 123
fETE B E et FOFEHICES X R L ET VI TEARW A A=V 2 b 285 L) TRL D
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The aim of this lecture is to achieve microscopic understanding of the phase transition phenomena

through analyzing some simple models on the basis of statistical mechanics.

M M B E F F
Material Physics, Advanced Course I

KT, LR x il &, JEHEBRIZ X o TH S L5 K55 O % PR 2 7250 O P e 0 FL A
TR o HOLT) EMEOHEEN L V) R—WREBIE S, Bl S 72 BIR OB 7% 8B
B 2 B S 2 720\ AL O R 2 AE D IR 22 b O £ THINT %o

In this lecture, theoretical foundation to understand the physical properties of crystals
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experimentally probed by light such as visible light and x-ray is presented. On the basis of the
interaction between the matters and light (photon), several interesting topics, from fundamental to
advanced (e.g., resonant x-ray scattering, x-ray absorption) ones are introduced to understand the

microscopic mechanism of the experiments.

M M B B E F
Theoretical Solid State Physics 11

VB O 2 HoI, WEOME OFEBIRRE & BPER 2 P2 O JHHLA 53858 5o SRR, B
VAR, DR ORI & 25 OFEBIENE 2 & e W CTEFIRED S HE 2,

In this introductory course to the theory of magnetism, we aim at understanding the magnetic
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properties of materials from the fundamental principles in physics. The properties of the
ferromagnetic, paramagnetic, and diamagnetic materials, and the mechanisms how their properties

emerge are discussed from the viewpoint of electronic structures based on quantum mechanics.

Sl 23=)
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Advanced Solid State Chemistry

eI (2 B S B B4 7 R R RRLEE B L OIS 2 e § 5 R T & 2 M F2ER O [ B % PRI
L, WMEOWE BT 2 ERERTH 5 R FEEICE T 2 EBIMERE H o5, 72, K&
RUE, BE - BoAT, BEREREE NMR ORARR 2 HHE 2 B L, 2 OIS HIZ B3 2 ARBER) HIwk
G205,

Crystallography and the principles of diffractometry, dielectimetry, thermal analysis, calorimetry,

B
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and high resolution solid-state NMR are explained with exhibiting the applications of those methods
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to the characterization of condensed materials.

] 1% 1t 7 i E N #EAZ - AT Hd%
Advanced Organic Structural Chemistry

AR B ZOBR,» S, HREGUWE (8% s0IXs), HRIEUEWE, FRIOR -
FLERE, AREEEMME, ARERMEE, AR AL R, SRMRARYE (B b
=7 A M) IOV THEERIICHER T 5 & L b2, ENENOFEGL T TRI;T 5.

This course provides the outline and examples of organic functional materials, such as organic
dyes, light-emitting materials, recording materials, display materials, conductors, magnets, energy-

conversion and storing materials, and ionophoric materials.

s 9 F ot F N R IWRESZ - RILMERIZ - B (i) dEBd%
Polymer Chemistry, Advanced Course

E TR O - Wik E BT 2 720U TONFIZOWTHERT 5. (1) &0 FOE & WikEo
PR JISER PR, RERE R ONAE . (2) EARMMEE, BWME & mo TR oS X TR0
Pte (3) o FHk & T~ 5 7280 D53 Hridie

The aim of this lecture is to understand characteristics of polymer materials. The topics in this
course will be introduced as follows: (1) Over view of polymer structure and physical properties.
Mechanical and rheological properties. (2) Electric and thermal properties. Functional polymers.

Polymer reactions. (3) Structural analytical methods.

(AEWREE)

£ H B % B B I BB - ARSI
Food Immunology and Cell Engineering, Advanced Course

COMRTITEMPIES M TFEICOWTOMRLIT) o AmBEFE T, EREICET 52071
WM T 2L L 010, ZORREMEAER, TUUVF-XHCREREOTFHZHNE LEHNDIE
I L TEET 5, MilwLsTid, WEEMIcB ) 2B oGEEIcOVWCH#ERT S, $7-, &
BT LT A 72 2 O B 5 R @R T YA O S OW T %,

This course covers food immunology and cell technology. “Food immunology” emphasizes the
molecular basis of regulation of immune responses and their application to the functional foods,
especially to the prevention of allergy and autoimmune disease. “Cell technology” focuses on
regulatory mechanism of metabolism in mammalian cells. New techniques such as development of
pluripotent cells and establishment of genetically modified animals using genetic engineering will be

also introduced.
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Science Intensive Course I

TN @E LR VK & AL A 2 L TEBT AR T 2V IFEFLRUETIE, Ty any
NI EMFEN L EIC L), FEFRICI72 5 KIMEEHOBS 2 BEICHIE T 2 LA TE %,
CORREEIED L CHEILE N7 DA BCS(Bardeen-Cooper-Schrieffer)-BEC (Bose-Einstein-condensation)
JUAF—=NN=THY, £ITIE, MELEHBEDHEL %5200, BB OME &8 @5 THEY
$ 5% BCSIRENS, mmKE LmT Ry oK — A& (BEC) ~& @i IZRITT 2HURBIET %,
AHEZTE, ZOBTERBERIIONT, EFEPOFL HHT 50

In SLi and “K ultracold Fermi gases, one can experimentally tune the strength of a pairing
interaction between Fermi atoms, by using a Feshbach resonance. By using this unique property,
the so-called BCS (Bardeen-Cooper-Schrieffer)-BEC (Bose-Einstein condensation) crossover has
been realized, where the character of a Fermi superfluid continuously changes from the BCS state
discussed in metallic superconductivity to the BEC of tightly bound molecules, with increasing the

interaction strength. In this lecture, I will explain this quantum many-body phenomenon in detail.

B E2 14 > F > v T I A (F) #Hdz
Science Intensive Course 11
BHFHHAPSwmEONLE L DE W 1 KHERBIR 2, Mt VPN RErb#RTHZ LT,
1 AR ROV T DR VIR L ISH 22 ) -
The aim of this lecture is to achieve great understanding of the first-order phase transition and
to cultivate applied skill of the first order-phase transition phenomena. To achieve the aim, the first-

order phase transition is discussed on the basis of statistical mechanics.

B ® 414 > F v v 7 I mie (7)) Bz

Science Intensive Course III
FEONFIAET 2HERCTHFAZI LR IEARIILC, WEROEB) B & OAEEE IOV THER,
In this intensive course we discuss the elementary dynamics of rigid bodies and the concept of

angular momentum.

B ¥ (> 5F >y TV PSR
Science Intensive Course IV
BRI OFE Z Ui, BARBFEICBIT 24 Ol iEx F 70 5

Focusing on topics of condensed matter physics, we shall discuss the methods of science.
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Science Intensive Course V

HAREOREA 23 TES T AMETH LTy PO E—IZOWTHET L, £0HICBIFLT > b
OV —OWREHERICOWTOIREZEDL L LB, Ty haV¥—%8 L ORIV A5 BRSO
B4 I el 5 Em IO W T OBR 2 HE T S,

This course will focus on Entropy, a fundamental concept appearing in various fields of science.
Variety and universality of entropy in several fields such as thermodynamics, statistical mechanics,

and information theory will be discussed.

B %2 4 > F v v TV RREH
Science Intensive Course VI
DFRRERORTWIEL, TOROMMEZEZRT HZ 12X, SRR 2R L bE
MIICHFETE L 2 ED% 0. AFERTIIHROEIGm IOV TLER/NREOH# - 721k, €05
5, AHEOWENTFE D BARRY 22 5 AN OEH B2 /85 %o
Consideration on the basis of the symmetry possessed by the systems, such as molecules and
crystals, is quite useful to understand the qualitative properties shown by them without massive
theoretical calculation. In this lecture, after introducing minimum ingredients of representation theory

of group, several applications to the study of molecules and crystals are explained.

B2 49 > F > v J W AR (B ) 30 - ToEskim (RS ) -
G R (JERE) )
Science Intensive Course VII
R TIE, L WEDRED 23k L € OFEBRTFE, B X OHEWH L ETEANOIEHIZOWT,
AT OWFZEH % 2T e S S RH AT o
This course lectures on the optical property of materials and its experimental details. Practical use

for the magnetic and medical engineering is also presented.

(AP R EEFIE ]

(EEREFRE)
S - BEXAFLTYyTERES INREHSZ - WS RHIZ

Advanced Practice in Instrumental Analysis

NMR, &5 OERFEH, IEHENIZOWTHIT 5, ZOBED L L IZEROHRILEY O &
Wrae8 247\, REOIERIRE, 7— Y BITEZ HI221T %,

The fundamentals of NMR and MASS spectroscopy and their applications are lectured. On the
basis of these lectures, the practices of the NMR and MASS spectroscopy are carried out in order to

learn the basic operation of machines and the analytical method of the obtained data.
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Practical training and exercise in skill development of CAD/CAM

CAD v 7 b7 =7 Solidworks Z il L T, =ZRICaxatB L URRETOERIZOVWTDOAF VT v T %
T RHZODOERFEEMHE Th b AHE TIE, BTEMELSL, 27 v 7, E#, 3D ET) ¥ 7, KL,
BB, ~SWEAZE, 749 b, Tyl r 7)) —, NI RX M) v 7EIONTESR, ZIKITETIVOHIE
VR LI 2 e 720 OFERN R A XV & ZOHREZBHRT L2 EPAREBOHNTH S,

This course covers exercises and practical training in skill development for basic designing, a three
dimensional design using a CAD software (Solidworks). Topics includes a geometric construction,
sketching, lines, a 3-D modeling and drawing, orthographic projection, auxiliary views, dimensioning &
tolerancing, tolerance and fit, assembly, parametric modeling etc.. The aims of the course is providing
knowledge and basic skills for reading engineering drawing and production of some examples of 3-D

models.

7O 3ICTRAXNT v TEEERE I (B0 HEBIR
Lab for Advanced and Practical Computer Programming

DTHEWFET—YEN, Ay NI =2 Ta TSIV T 574y 72— A ¥ 72— A (GUD D
BZE 2 BT 5o

The course provides an opportunity to learn how to develop computational tools for molecular

biological data analysis, network programming, and graphical user interface.

RIERHA - ¥ 32— 3  ZAXNT v TRERR VBB - B - B
B HAERIR - £ HBIE

Practical training of measurement and simulation for environmental research

BARBRERILY 7O ANTRE A 2BREZETVLL, Y 32b—Ta v To720Il8E ek
53 2= —OFRERFHERHEROFMILE R T — 5 2155 720 O FHEHIEAM 12OV T D%
BEAIT)o

This course provides practical trainings for mathematical modeling of physical phenomena and
utilization of a computer simulator as well as measurement techniques in order to get the data for
the simulation. The subjects of the modeling and the simulation are in the field of environmental and

chemical engineering.
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Fibro-bioengineering, Advanced Course

ERERAITIM B RIRE ST, NA Y AT ITAF v 7 REGREES T2 08K T 5 7-0121%, &
TR Wk L OB T CBRER TOR B X THBR T 2 LE DD Lo RHFETIE, PO
MHEMIRE R, $8 7 1 704 8 VXU, FET T F Ve EOFRIRE T T ORI & K E OB %R,
INAFRAT T AT v 7 B LOEGEEE O/ E - W, B LRSI IC OV TR T 2.

In order to develop eco-friendly materials from natural biopolymers, biomass-based plastics, and/
or biodegradable functional polymers, it is very important to understand the relation between the
molecular structure and hydrolyzation mechanism by environmental microorganisms as well as
the basic physical properties for those polymers. In the classes, fundamental properties of natural
biopolymers such as fibrous cells of vegetables, silk fibroin, wool keratin will be introduced, the
synthetic method and properties of biomass-based plastics, and the structures, physical properties,

and biodegradabilities of biodegradable plastics will be presented.

E T bt} # i B g (E%) #5i%
Partnership of medicine and engineering research

COMETIX, THARPEEROEM B OMIEHEHH L ORFTOMIERRIZOVWTTLEL L,
A L o#EOW R T A 2 L2 L, FEEBOMBERO 7ot A 2B L2 L%
Hned 5,

This course aims the understanding of the knowledge formation process in the interdisciplinary
area by listening the presentation of latest research results of engineering and medicine and the

discussion about the potential to seek the research project by the collaboration between both area.

EHE TEEEN FAaEOYIE & EFHR B - fessdx
Physics and Medicine of Heavy Ion Therapy for Cooperation of Medicine and Engineering, Advanced
Course

TSR - AL FEOMBLFOIERE, € DONERFFIFALE - MEHEDEFEIZ OV TEL, 5612, £
NS ZHMH LI NEORED A A= 2 7 G ORERE & E I X 2T EDOE 2 )7 2% 5
INSHOMELELT, B THIGEOMEL RS VM 2iBRS €222 HNET S,

This course covers essential physics of radiation, particle beam, accelerator and dosimetry. Those
applications for human body imaging and design for treatment plan are also discussed. Students study

concept and essence of heavy ion therapy.
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Advanced Lecture on Intelligent Transportation Systems

EEOTERBEM O BRE LWIEICL D, BEFZGHEIC BT 2 EWEAM Ol H &2 Big 9 ITS OffifE
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REREE ) PP THMALERD L. TS X ) ZGEEEIZB T, BEEE A NOFEMREES &K
JR ) U SL o 7o RS U I C& 2 124 ) S 2 HME T %,

Recently, advances in information technology (IT) enhances value of ITS, which aims to adapt IT
to automotive transportation. This course aims to help you acquire holistic points of view by the
word ITS (Intelligent Transportation Systems), in order to deeply understand transportation industry
structure, which has been highly complexed, and its trend. And grasp trend of main traffic industry
and government strategies. Objective of this course is to enhance ability to discover and solve issues

from holistic viewpoints based on each student’s expertise.

wW & B X F & #H I RANGERD (FERE > 5 —)
Comprehensive Intermediate Japanese I

L NIV EZGAZ B TRIDZERT 50 HdbET, Pl NVOIERIAH % W CIEfEZ 3
BEHHTELL)123 5. HAFHICI 2EHOFMRENIZ &0, 23227 —Ya YD EERT 5
ZEIZED, RFPCBOWTHEE RN E 2 7% CATR 5 HAGEREN 22 50 ZIUZ L) Mg
FAHUGZTREE$ 5 2 &2 HIET,

The aim of this course is to cultivate the ability to read Japanese intermediate level sentences. In
addition, practice to make accurate sentences using intermediate level grammar items. Students will

improve Japanese reading skills and acquire high communication skills.

# & B X FE B # I R (EfEE > ¥ —)
Comprehensive Intermediate Japanese II

HR L NIV DOLEZGAZ B TRIDZERT 50 b T, FHLNIVOEIHE % HvCIEfEZR 3
BEHHETELL)127 5. HAFRIC I 2GR OHMIEN 250, 23227 —Ya YEhZERT 5
CEIZLY, REECBWTHERRCMIEEE 2 5 % <ATR 5 HARRE 2 T 5 TS X ) HiE%
PG ZRRE 52 L e BT,

The aim of this course is to cultivate the ability to read Japanese intermediate level sentences. In
addition, practice to make accurate sentences using intermediate level grammar items. Students will

improve Japanese reading skills and acquire high communication skills.

# & B X # Lt #H I KAGER (EFt > 5 —)
Comprehensive Advanced Japanese I

BB AVOEBEERR, WL EEILER EABORIEE SSIMTLE T, $, B
DAEBIE % 5 %, AT ORMIZLE L 7 2 BER HABFRAOBRERY 5. T2H7,




BEAEHAREEBRL EEbETEIETEBL T ZE N,
This course is for advanced learners of Japanese language wishing to brush up their skills
necessary for the latter half of university study and life. Students are advised to take classes in full

year together with Comprehensive Advanced Japanese II.

# & B X &F Lt #H I fintGagan (Bt > ¥ —)
Comprehensive Advanced Japanese 1T

ERL ANV OFEZ ERIZ, HANGFERICLE LR HARORRET S 5 12MITd, 72, kol
BRI E B &, Eim%«wﬁ% WL D EE LR HARERNOBER M b, TEAH721), #BEH
KEELEM I EADETHIETEIETHZ ENEE LV,

The aim of this class is to impart Japanese language skills that are required for professional
learning by learners at advanced levels. Moreover, this class will focus on the future careers of
learners and foster advanced Japanese language skills that are essential for finding employment in
Japanese companies. Those at Comprehensive Advanced Japanese I level should also participate as

much as possible.

[Hetfi~ x— v 2 v b RFHH]

B

M 0 T i
Management of Technology

7% ) OFEEO) IR, EETHRMIEOMAEFINET L0 L BT §. BETOMRMIETIE
FHT 5 LT, HAirEE (MO T) OREIIVLHDOD DT, K#EFRTIIEZEIZBIT S WL FE O,
WMERZED 7a L 2ADHF ) Fi. MEREOREZ MR L CHEIH O IT L0 ER. DT
RAEDLEOMMBMEOTIFVGT T TEHEO TN T T, Thbb, Bk &, WiEssr o FE
fLETOTI L ZAOMFMZA LS, H L WEFIMEZ B L Tw 220 0l 2 25 - e - 5%
T35 HEme KRR L 72 0T RFEHETILZ ) LHMREORARNLREZ T E2EHHEL T
ZCEZHIBL TV E T T, FFIC, MIERBEICL 2BFENMECRI M2 RAMICHFET 2 2 BigL
T, WREREMLIV. 72, BAENZEEOMERERFELZ N7 1 2y v a v b#ERohIC
By AnEd,

“Management of Technology” is the systematized knowledge to perform planning and operation of

g (IE32) #d%

the strategy to create new economical value by improving the efficiency of the process from R&D to
commercialization. This class aims to understand the basic way of thinking for the management of

technology. Also, the class includes the group discussion by use of case study.

# = I 7 % o OPHE (EFE) #9%
Industrial engineering for production activities

BETHEE V) SEIHA BRERTHOONL D, 22T )R TEIEE TOAEREOKFR
ﬁﬁxm%ﬂ&@ﬁ%¢®ﬁﬂ%%%@é$%ﬁ%tLiﬁsIW>%% DEFEIZB VTR, whi, #E,
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=N —OREEMAEDEEZHEL, RS WVE) Db D% 5Tl L2 HMESRIR L CAERETZO0 [ L
KA (LR) 20K 2H0ENHY, 201001, VAT ANREZICESNCTLEEZ#HE, Thi
FEREER L CTHRERICEGE T 5 2 LSBT, Bl G, AEEH, WEEH, aX NEHLR EOER
WaER T EEIRFEZEHA LT, 74 Vel L7ZEETREORG 217V, &Kt L2 LR Z%E
BRICE L, €2 THAET L S L ST RMEOHRICIY M 2 & T, KEY AT LD, L, M
HHZOWTHBEL 9. 512, SN LT, BEOREH TOWIR Y AT L OF#E LI £ - Tk
EOMEEBOLTFETHIT T IAF2—r<IA VA NOMETTEOTHELE T,

The objective of this course is focused mainly to understand the optimization of production
activities to increase economical value. Thus, for the production activities, it is necessary to create
efficient “production process” based on the plan by establishing the best combination of equipment,
material and worker. Therefore, this course shows basic concepts such as manufacturing control,
quality control, cost control and so on. In connection with these concepts, SCM (Supply Chain
Manegement) which is management method to improve the efficiency by the optimization of inter-

enterprise logistic system, is introduced.

£ > 2 - > v v 7
Internship

BB TR L7222 FERMITEHT 288028 ) 72012, #8219 —0 Ty 7%
190 FHOHA T L ADR, A2 5=y TRITV, BREZHBELCITOREE - SRS
5,

#1488 -2 v 7

Long-term Internship

AR L7252 IS BV CEREMISEHT 225 ) 2012, FRHEL2GO T3 r AREOE
MHEOERIZBT LA 25—y T2ITHo FHHFELLTUL, REICBT L~ —, HMME %
EEHIZOWTHET 5. AT, IRELEOBEBLIVZITOMBKIIIL LZHALTHOHE 1T
IREEEFEDOHYLH R T EIRRMEE RS 2 2 L 2REO), REWHEEZRNSE
WRRICHESETHELZZITORE - JAmr ks,

B OZE WK O OB X B & ¥Ob L @DV NA—T O HRZHTHE
Scientific research presentations

O (R - BB HIR)
WZEREDOFFIIIMIEFER E R A Y —HEPDH ), BRIIERL L DHEARW L HRITE L Twb,
R#BEFZTIIEBEROPURTE, HERETFELREZE/BICLYDHFIMNFTL2Z L2 HEEL, M2 TE
FIDEICBITHHEEZOMNILE L HIZ, HEOEHFIZOWTH AT 5. 72, LAR— MR, st
ML EELIZDODD N L= 7T A T4 TOmMLESE L L, —HFREPEBEHETHRAED
BVEEREAT) 72O DIERED 2179

There are two different styles for research presentation, an oral presentation and a poster
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presentation, and their basic techniques are similar each other. In this course, students will learn
how to present experimental data and voice controls for the presentation. Also, hints for asking and
answering questions in discussion for presentation will be introduced. In addition, students will make
a practical training on the writing of technical reports, reviews and research papers on chemical
topics.
@ (AF4—)v Ivx)v L aihi GEwE))

ERFRICTHEETHES AN AY — 2 B8R T LEL R E LR T, FEPFEAFONE T —
YRR IR THEET AL HEE T 5,

This is a practical course for graduate students who will make either a poster or oral presentation
of their research in English. It will focus on the practical skills involved in developing a poster or
slide presentation. As the final outcome of this course, participants will develop a professional-quality

poster or presentation of their research topic or results.

a3 2245 — 2 3 v LI 2452
Practice on Teaching and Instruction in Chemistry and Chemical Biology

165 - EYLFEROERMH ZE LT, D) R T KHEELRBBENEZERT 5. ZUIED, F
RAIGERIIG 7% o 72REIC L E R IREA RV E /D 2 ENTE Do

Through the practice of teaching assistant in chemistry and chemical biology experiments, the

teaching and instructional technique in the field of chemistry and chemical biology are obtained.

BEI3II1Z2F7—-—23 >l “HE
International Communications I
AAEIN &1 dA L CTHFICIRY Mo 2 A A BT A7:012, ERETHLEEOII 2 =r—a v
Ae) B L RO H#E EET 720, —EHMEE (1 EMAREL L) OstoRE SRy eI
BIFHHME, 723N BT 2FEBEEDPTIRTLUMER BT 20HMEL1TS  (FEH 20 Kef) . BHE
i, WBNOFERHE, MRELEORMEIRLTA ANy ay, I—74 7, HEEE~OSN,
72 OAMHEBI 12 BT B EER, EBOWT NN EAT) o WEIL, WHER TRIMENE %58
FEFRIEDL (EHE 8KH) .
The aim of this course is to acquire English communication skill and knowledge of other cultures.
Students undergo training at partner universities of Gunma University over a period of time (longer
than a week) or attend workshops overseas. After completing their training students present about

their experience.

EE3IIzizFsy—2arl #HA
International Communications I

SHEIN EF L CTHEER IS MO 2 AR B RT 5 7:012, BEBEETHLEFEOI I =r—a >
RE/IB L RO L BEET 5720, —EMEPl L (2AMBREL L) Oy R KA eIz
B BWHE, I BT 2 EEBEDTIERT 2B B T 0B 21T (8 74 1KH) . s
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TlE, WHOFERKE, MEELOKREZRLTA ANy ay, I—74 7, FKEEE~OS,
T2 ZBNOFMHEBNC BT B FEER, EHOWT N ET) . &RIZ, HER THRIMENEZHEAT
FFRIEL (HE 8KH),

The aim of this course is to acquire English communication skill and knowledge of other cultures.
Students undergo training at partner universities of Gunma University over a period of time (longer
than two weeks ) or attend workshops overseas. After completing their training students present

about their experience.

b o 3 < U E Y x X AT REAT - ARNKSRERT GERE) b
Business in Engineering

KRETERER EDPSIREENTEHICL LT 2 NABROFERE T RFE2@E LT, 30O
EVRADERIZIONWTES, T2, HRATEIAALZERRL TWAREDOFHEB LitEv, ERAH
THPT, Fa—NUHETHES 2 M ERDT2DODLEH 2 HET S,

Through factory tours and an omnibus lecture series given by employees of companies in the
university’'s vicinity you will learn about the practicalities of businesses involved in manufacturing.
The aim is to develop talent with a global perspective by bringing students into contact with
companies with an international presence as well as through exchange of opinions with company staff.

15 places are available - if capacity is exceeded overseas students will be prioritized.

P bMLTULF—=—2y THR WAEHdZ Al
Advanced Lecture on Entrepreneurship

L E BT OV L 721, EBRORIET — ZAOBIFEG) - KGHEH» 556583 %
i, FEEZRINEL 2ODORLBERMFIIOVTHERT b 72, HADOZHEEDT - A2 ET LA
DR HI2DDT T M OWTHRE S 5 LI, BERLAEIAZETVOREEREBL T, R
W 7LErT—Ya y HEZOWTERT %o

The aim of this course is to help you understand, from the viewpoints of success and failure cases
in business, the significance and determinants of entrepreneurship, and effective policies to promote
entrepreneurial activities. The effective presentation skill on business is also provided through the

discussion about your business model.
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(BB T Im R H A
& & fa B & E B R OB EIRHIZ

Bioethics and Legal Restrictions

B ZELRFAL TV ), BEROBEIZ 2T 5 TFo T E AT IUIVnERWZ ATW ),
FOREZ W L TN BB OMGRA D 5 Lo TV b4 ORI T L0, KEFRD
HATh b,

This course aims at removing false ideas of those who confuse ethics with law, assume that they
have only to observe established regulations or believe that there exists an ethical theory which

solves practical problems automatically.

B E &E B - E & f7 IE TR
Medical Ethics and Related Laws

FEEE PR DSEF | LB IR B L B & O 2 208, BRRIE S L BHATRIC BT 5, RFE
FH L L TOOHERRME EORMBEZ I 9 o MHIZOWTLELSNATEREHZ FRZ LI
T, ITEIOBIRDPLE LG H > TBLLEDND ), HEORTT —AAY T4 Z1T) o

To learn acts and laws regarding to ionizing radiation hazard prevention is very important for
students who aim at working as a medical physicist. And medical staff who works for clinical
medicine and medical research should know ethics on medicine and clinical research. In classes, we

learn ethical problems in various situations with case-study.

Tt 5 & I REIZ
Research Ethics

[Nz xS L § 2 EF5EIC T A MEIRET ] Tk TS E. eI H, W T
% A BLIE O MBI TE D FE SN L EE 2 HIFR K OB 2B § 2 8F s 2 2 2 T d % b e ve 72,
WEFEHIR b B EAS L T, BE - 20 20 E 5% L SN TwbH, AFERTIE, HM
MBI S B WIEFERN e BT T ABICS T A TR ITEI%R & 2 WHEOIEFE 2 7 /N —
T5

This e-learning course provides students with the very basic of research ethics. This relates to
CP1. Ethical Guidelines for Medical and Health Research Involving Human Subjects prescribes that
all investigators shall receive education and training on the ethics of research and on knowledge and

skills necessary to carry out the research prior to its implementation.
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Physiology

NEDEFFEREDBERE 2OV T L SRAEBNC IR S Do EFMEIC X D RRERAEIED X ) ISHERF ST
WEDOMPIZONWT, BIWEEROW A LEEDOEDL N IZOWTOIMEZRD L. FIZHA LD AR
2 HEF IS 5 6

Outline of physiological functions of the human body will be discussed. Students will study about
how healthy bodies are maintained by homeostasis, and relationships between the disorder of

homeostasis and disease. In particular, cancer and cancer treatment will be focused.

& & Z TH A %
Anatomy

NEDHEE DGO NT, SRIRBNIIEH S 5o Bt E ONME & RENZ DWW TIEF 2 ERE & ik
EFRIET, WENS O TRE LMEIZOWTHFRZRD Do FFIZHA LA ATGHZ IS
Ao

Outline of the structure of the human body will be discussed. Students will study the normal
position and morphology of organs, and relationships between the disorder of organs and disease. In

particular, cancer and cancer treatment will be focused.

(R~ BLEERERY H #F)

5 2 HHAZ
Mechanics
ER L NV O TR L2 )R EE L, LRI WTES, BIZHFOM#ES272
T R4 RBMRE 2 SR RICH 2o CORMEL 25 HEmEHIIOT LI L2 BELET %,
In this lecture, first we review important points of the mechanics field you've learned in high
school and then we study more details of mechanics. The final goal of this course is to acquire the

methodology that should be a foundation when you will learn various specialized major subjects in

future.
B 1577 = = AESRH I
Electromagnetism

B FOEREUN OB EZHWE T2, 72— OFEIB LT T ZADERIZOWTHRRTH L,
T R=VOFEAIB L TE L - $N= VORI OWTHHT 5. X512, BRFERLEBIE ORI
DWTHHR T 5o

This is an introductory course for understanding fundamental laws of Electromagnetism. The
following topics will be treated here; Coulomb’s law, Gauss theorem, Ampere’s theory, Bio-Savart law,

electromagnetic induction, and propagation of electromagnetic wave.
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Quantum Mechanics

BFNFOERE OB EHWE T 5, t@ﬁ%@bi@% LDORT IOV TRRTH L, Al
EWFEBEIZOWTHEHNT 5, DI, FAOHEIIBITLY 2L T v = RO izonT
bIEHT %o

This is an introductory course for understanding basic concept of Quantum Mechanics. The
following topics will be treated here; quantum theory of light and materials, uncertainty principle, and

treatment of Schrodinger equation in various cases.

7 2 - # I %
Physical Mathematics
RN R EICHBEAI IO W THEZ RO L2 2 HWE L, (1) 7 — ) /L2 7 — ) 453 (3)
T 7T A, @) Ny RV, G) VT v Y PV % EOREFER NS OB TG E A OIR B
IoWnT %—ﬁ:‘f %o
The aim of this lecture is to understand basic and applied mathematics. And basic idea and
application of (1)Fourier series, (2)Fourier transform, (3)Laplace transform, (4)Bessel function, and(5)

Legendre function etc. for science and technology, are explained.

s 5 b 7 3 F MEHIZ
radiation physics

AT E ST, B E WE OB 24k, BUEHHIC B 214 0 BRBIRIZO W CHLR
oo TOLOIZMLEL LY E L B, FARERFEOMERZ AR ENOI0, KHBEHO%E
ABAE R OB & OMBENEH 2 BT 50 F 7R A BHEHRE I O N A A7 8RB L Clahnsss )
O — A - GRS & EEROIGHIZ O W TSR, £ L THEHREICOWT, o0&, HElF
ORI Ol E BT 2 BR 2 %R0 %,

Main subject is an interaction between radiation and materials. The purposes of this class is to
learn units of physical quantities, interactions between radiation and materials, radioactive decay of
radioisotopes, energy deposition and energy absorption, nuclear reactions and related issues. And it
is also to learn about particle accelerator, beam control, measurement technology and its applications

such as particle therapy. And then understanding about the radiation dose is deepen.

E & - B & % # % s
Medical - Image Informatics

RIS - BHRFOIEBE L IO FERZ L2 HIELE LIZHHETH %, iff TR, 575 M 2k
BEE L CHEOBENEI, WEEWR L E2 ST 50 2D & 2B IR FIH R O T R0 AR 12D\ T
WYL, £/, A A—F P NETT T4 k“%ﬁé‘]&lﬁﬁﬁ@%ﬂ%ﬁzﬁi IOWTHEERT bo

Aim of this lecture is learning the foundation and application of medical image / information

science. First, based on information theory and signal processing theory, mathematical expressions

_94_



of images and image conversion are discussed. Then, image analysis and image compression of
medical images are lectured. In addition, basic medical image construction methods such as computer

tomography are presented.

b &t F T #d%
Statistics

MEERTm D FERE R & (HEERZ2 R, MRS R, S SRk, SRAZME, 70 An B4, IIFRME, RERIEZ: &) 205,
REDOFAN & OB IREF £ T, RO T 2. BFEELTE ) MATbEmIIEOI Wi
B R RO 721 Tld e <, B2 EIZOWTHIRZ AHERR T F 5. B OMERG % 5
P 720 ORI Z AN 5o

In this class, we learn the basics of probability theory, including concepts of probability space,
random variable, conditional probability independence of random wvariable, distribution function,
expectation, generating function. We also learn the law of large numbers and the central limit
theorem. We learn not only discrete type probability in high school but also continuous type

probability. Introductory explanations of mathematics of modern probability theory will be provided.

® & 3
Scientific English

BHEHEM ORPIERICET A2 7Ly T =2 a YRR SN ) A=Y FHM 2L TY A=
YT NL—E2 Y T RS b TRFORETERRELEIIMT ) —F 4 ¥ TEM R M L TSR %
T 5,

The materials for listening practice are provided by the hot topics in science and technology. And

5 W #dz

the materials for reading practice are provided by the articles of the big names in research area.

(R R Lok HEE)

REVE  REKRGEEZES TN 2
Health Physics and Radiation Protection
PRAE PR - WSS RERh R (2B 5 2Ry - WSR2 ARROE R H L § %0 M8 ORISR
% EDEFBEEIZOWTHRTH S, ERBEH#EZES (ICRP) ORI R DS L UBIT<
e OFHE T OWTERHR T 50 S 512, BARWZDFESERHEOREEHELHNT 5,
This is an introductory course for understanding basic and comprehensive concept of Health
Physics and Radiation Protection. The following topics will be treated here; basic concept of unit
of radiation and radiation effect, protection system of radiation and evaluation method of radiation

exposure of ICRP, and protection method and security control of everyday.




WHERZH  BEFZFYEZEES L%
Physics in Radiation diagnosis and Nuclear Medicine
TR e

BHERAT, BEN, RIS S, BYHICEREICL 2R EOZLEEEIL L TR HW SR
FO—HThHL, TNHDOEAMOFEHEBFET S,
A

TSR S OB B & O 2 50, <A AT, PET ¥ A7 4, SPECT VAT 4,
PET/CT Y AT L Voo LWHEY AT 24 b &, £ O L PRRERFl, B X OEBIZOWTE
L %o
Radiological diagnosis

Radiological diagnosis is a field of medicine used for diagnosis by imaging morphological changes
mainly due to diseases such as lonizing radiation, ultrasound, and nuclear magnetic resonance.
Students learn the principles of these technologies.
Nuclear medicine physics

Students learn the physical properties and production method of radiopharmaceuticals. They
learn the principle, performance evaluation and management for new measurement systems such as

gamma camera, PET system, SPECT system, PET / CT system.

MR E Y ERXER REFRERD (IRHE))
Physics in Radiation Therapy

TBAHRRRRIC B DB E 2 BB 5 2 & 2 HIEd . £ 9IUREICBRT 2 WEEIZOWTD
EFNZDOWTHIT bo FrA BB L o TED DSBS DZEAIZOWT, ZOWEHMZRERZ &0
THRT L2 Lx HIET,

Students learn the physical properties in radiotherapy. The definition of the physical quantity
related to the absorbed dose is lectured. Students can understand the change of dose distribution

which varies depending on various conditions, including its physical cause.

2 154 fE = # TS #d%
Basic oncology

WA EREARTFR DY, EO L) RIFERLEFEMIITON TV L D%, 1220 TOREEF5, o
ATEIRIZ BT 2 HHRE O RO BRI 2 BT % .

Outline of the feature of cancer, cancer research, and cancer treatment will be discussed. These

studies will lead to understanding of characteristics of beam radiation therapy for cancer.

b &t i 3 7 F IHH S #d%
Radiation biology

E#R S OBADFBIZOWTHFT L 2 L2 GO T, BPADOBEN IR TEEBNT 5. ZhU
A TSR 2/, Mk, BEE~OREEZEI L, BEHRREORB O IZIET 2.
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This lecture will introduce cancer standard treatment methods, including understanding of cancer
characteristics of each organ. In addition, the effects of radiation on the cells, tissues and organs will

be discussed to understand the characteristics of radiation therapy.
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b 1t Z i B T %
Photochemistry, Advanced Course

TALF O EBEM & & EBREATOMFEZ LI LT, 724 ML —F -tk B/ lER s
iffge, AHEEL 74 A 7L A OWFZERFEIRI, 670 -7 2 HW2nF4 A =2 ¥ 7 OO
HBEIZOWTHRT 5,

Fundamental aspects of theoretical photochemistry and experimental techniques in photochemistry
are briefly described. Based on this knowledge, current topics on photochemistry exemplified
by femtosecond laser spectroscopy, organic electroluminescence techniques, molecular imaging

technology using luminescent probes will be introduced.

7 ¥ 1t F i B UiRe = /ey
Molecular chemistry, advanced course
i HE)&E%O)%WE%&A ik L, SBRAROKE, FTRSOBRE, [EOEMEEIZOWTEHTFE
B L OB ACER U 5o fdlRICB T 2 M0RIE L K EBREOR B BT 22 L2 HWE T
Bo HEIZE VT ED naaﬁ)ﬂﬁb DWW %,
The aim of this lecture is to study fundamental of crystal growth. Understanding of crystal growth

is explained from the aspect of thermodynamics and Kkinetics.

a % 9 WOt 2K R ARIE
Special Topics in Analytical Spectroscopy

AR, BROFE L Wi toiriEo& o2 0 I, 2oL 23508, 0T, FeREE R &
IZOWTERHT 5o HFIZ, THERIMEIE O ATk 2 BU) B, Gyt e w72tk Sto ki
WS R AR L 72 E AR T 5. SN 05akE, FICHREBREO®mKENESLE LTE
HENTBY, EWIaH s, soERr, BEERE R EA 208 TOIRHPHEA TV D, S RHT

D IEDOTF RO REIEICE S Z H T, #H%T 5o

This course provides recent topics in analytical spectroscopy such as the concept, instrumentation
and application of some newly developed methods. In particular, discussed in detail are UV-VIS
spectroscopies utilizing evanescent wave and surface enhanced effects of electromagnetic field, which
are important as highly-sensitive methods to study interfacial phenomena in the fields of materials,

environmental and biomedical sciences.

5 %3 1t # i ) KIE
Special Topics on Coordination Chemistry

I, AERILroRERERE LT, REDIOMBBTTER L ERGE £ OMIZKE T H T 21LaWhE
AEH SN, EERSEIEE L TRACHIZE SN Tn S, KEHRTE, BREBILEYOMS, B
FOHERED MYy 7 22OV TiEm L, ERSEILFOREF LM,
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Chemistry of inorganometallic compounds, i.e., transition metal complexes with metal-non
carbon covalent bonds, have been developed rapidly. In this course, we will discuss the basics and

applications of the inorganometallic compounds as well as recent topics in this field.

] " 1t Z i
Special Topics in Organic Chemistry

ANTUEfEEOERILEM e EM & LT, AREHRD T T v = v 7 LS, MEEIED T, kil
DPEY 7 ZZOWTREL RS & & 12, ARILFOGE TR 21T o T DIl E LRI L %
HULIZ#ESFRT b0

This course provides the research planning and methods of organic chemistry. Based on the

®

B B4

organic heteroatom compounds, synthesis, structure determination, and recent topics are summarized.

Additionally, how to carry out research in the field of organic chemistry is also described.

F OB m H it Z 5 = LB s
Special Topics in Catalytic Organic Transformations

RGBT 2HFEORMIEIIOVTHEET Lo RIS, 5Tl GER SR M > H 6557 flisk)
DIRFRAIFERIZ DOV T, Rl O SR A SOS D E B 2 A3 L 2D Sk 3 %o

This course overviews the development of new methodologies for organic synthesis. In particular,
the recent remarkable progress of highly selective transformations using catalysts, such as transition

metal complexes and organic molecules will be presented.

B B B B Mt F B W fER#%
Special Topics in Inorganic Materials Chemistry

HEASA R O AL & W1k & OB OWT, A+ VREHT T AR YA R—VITT A% &EO BRG]
BT TS B 612, F/ AT — VAEERIENZZED KPR ORI O WTRZL L, Wik
FO R S WA E & AT 5 720 DFE R TR FIH T B

The correlations are explained between the microscopic structure and the physical property of
inorganic materials, and the possibility is discussed of the physical-property control based on the nano-

structure construction.

AT LM B ZER S ISR - LRI

Special Topics in Systematization of Materials
BT R ORERE & ARRRICEE L CRARBI 2 2817 TIERL S %0 712 X #EIET, NMR, BpirdsEe Hwviz
R S OV B AR L2 B3 2 13 & AR TR D BE S IZ DWW TR 5 o

This course describes about the relationship between the structure and the function of polymer
materials in the light of static and dynamic structure of polymers obtained by X-ray diffraction, NMR,

thermal analysis etc.
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Advanced Photo-Functional Organic Materials

T2 A/ 2 AW ERC TS FIZoWT, WERZEONG»O#RT 5o FFlZ, 77 -L v
su7 7 rRiELoOET 5 ERLEWOWIELISHIZOWTER L 5. 612, R EET %
B FALFEIZ OV T b Em T %o

This course provides the recent topics on advanced organic photo-functional materials, especially
the properties and application of 7 -conjugated such as fullerene and cyclophanes. This course also

includes the photo-functional supramolecular chemistry.

FR22EMHMILEEZER & AFHIZ
Advanced Chemistry of Organometallic Materials

GBI OEFIE GEOUME, s, B3R BIEE, @R, ERER L) ~oIsHIC
WC, RO MYy 7 ZAEFHT L,

This course provides recent topics on the application of organometallic compounds to
optoelectronics materials, including light-emitting materials, liquid crystals, dyes, magnetic materials,

conductive and non-conductive materials, etc.

A EH P M I % ¥ R sIlIEVer3
Advanced interface science and technology

B - @O TET TN ZAOWYE - R EFS 572012, AR - mo TR & SR R Y
BEORHTREI 2B 2RI 2RED Ny 7 22T 25, S 512, AREROE
NS R T RO —MEIZEH L, Wik OBRIZOWTERT 4.0

This course provides recent topics concerning various phenomena and physical properties observed
on interfaces between organic semiconductors and the other materials such as metals or insulators,
which are related to organic electronic devices. Furthermore, the correlation between physical

properties and disordered or inhomogeneous structure of organic / polymer thin films is discussed.

7 A& B B B I ¥ 85 B RHE (%) #d%
Molecular Assembly: Introduction and Applications

T A = VO EERIZE T S AL & W IS O W TR 5o MERERETTEE, BT
BT, ERIEER DT TRENI DV TRER T %o

This course is for understanding chemical structure and physical mechanisms of nano-scale
molecular complex. Structure determination, single molecular manipulation, and structure design for

high-ordered structure will be discussed.
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Advances engineering of polymer materials

T ORERE LR REE OBIRIZOWTHRR T 5, T72, EGEETTFORTO Ny 7 2 %148
9 %o

This course provides recent findings for relationship between structure of polymer and its

biodegradability. Latest studies on biodegradable materials will be also introduced.

& & B E 1t F
Chemical Biology, Advanced Course

HARG & LTI b EAR L 2 2BFRIZOWT, Z OIS L BRBROHBIIZ O W TGS 5 & &b 12,
WD —IBERALFEIUETH T LICE - T, Hi-RER L LTORHL EOLEN, AWEnrkEE
59 LR OWZEE 72 EIXOWTHERT 5.

The aim of this lecture is to understand the relationship of structure and function about nucleic

®

RE

acids, the most fundamental chemical substance for life. The recent topics about chemically modified
nucleic acid analogs and their chemical and biological features including the application as a drug are

also discussed.

£ & & B 1t ZF B = IS €53
Biomolecular Science, Advanced Course

G Bh L R OBE TE T h B NA A ¥ T+ T 4 2 ADE ZFRHECDCHEET 5o
BARMZIL, oAby, EMWEHT 2 REEE LT, N A 73374 7 AREDOER, T3/
FRECHV G EED & v X7 B O - BEEO FHIE L k3 %

The aim of this study is to understand concept and methodology of bioinformatics. The topics
in this course will be introduced as follows; birth of the discipline, amino acid sequence analysis,

prediction method for structure and function of proteins.

£ & o B 1t F 8
Special topics in biomaterials

AR RN B L CRARRY 2 B 2 2207 TS 5o AR ICHRBR A (A L DR & B RE D BESELIC D Tl
ORI K DL T Ao

The focus of this course is the structure-function relationships of biomaterial, and rerated topics in

B

NEE €13

biomaterial synthesis and characterization. Recent topics of chemicalbiology will be also introduced.

&t R 1t # i B TR
Computational Chemistry, Advanced Course

BN CHEALZHE &, B2 &0, BEIBEEEZ Shke 2B FIREHER 2 T
NOWZEIZ BT LREICIEL ISHER 2 F 2 B L §5, 20720, BANZICHB 25 L <L,
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B OHELFOBEIZOWTHMAMNT 5,
The aim of this lecture is to learn a method to apply the electronic structure theories every issue
of study appropriately. This course provides a brief review of electronic structure theories, some

examples of application and the recent trends of theoretical- and computational chemistry.

E YR EMHIZRS EARBAR
Advanced Functional Biomaterials

FHE TEBEMEO S IR T E OB WWIFZEICLIHTSH 5o WHFERTH OILE &S ERIZ BV TR
MOTLERE T = 5 N = A b IZIRER S AR O ITEIZ O W TR b

Objective and reliable reference searching is essential for high quality research. Quick and state-of-
the-art search methods to find from databases those references that help you plan research and write

papers will be introduced.

NAFF /70t XTEHR KEEHIZ
Nanoprocessing Engineering in Biological Systems

y X EDF / HirECORERNME B ICED L OFRE, HIE X 7 = X A2 TS %,
INZHELT, BMREMEHORERE [TuotA] LLTHREL, Zo7atAMictos )ik
BRI e SN T A2 BT 5,

Discuss about various controlling and regulating mechanisms working in biological systems. Since
these mechanisms are based on specific interactions among various proteins, in this course, each step
of complicated activities of life will be understood as “nanoprocessing” and discuss about systems
controlling each nanoprocess. For example, a bacterium is a such nano-system which constitute
complicated processes for its life. We will focus on a bacterial system for explanation of functions and

mechanisms of nanoprocessing in biological systems and discuss about possible applications.

s REBEBEYHEZERE R RIE
Structural Physics of Biological Functions, Advanced Course

AR T OIS L BRTE D LB E 0 20 BRI, RGNS - THORMBELE > Tnd, T, =
FE =2 (PR, e X)) 2 HW2EN S X OB S0 F3:1%, BUE, ke 2% -
MERO T/ A7 — )V TORRBEREEBIHICE o TRO THMZFEL o Twb, 15 OWFZETFEIC
DWW, YRR EE, FIHE OB & 5 R FE B T O BARM 2B 2 L) BV, BRAE A R
5o

Biophysical understanding of the structure and function of biological macromolecules are the basis
of biological science and engineering. In particular, the current methods for studying static and
dynamic structures using quantum beam (neutron, synchrotron radiation X-ray) have become very
effective techniques to elucidate functional properties of various materials and substances in nano-
scale. Learn an overview of these methods on the physical principles and on the usage. In order to

attain better understand of these methods, this lecture will pick up some research topics in the field
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of life science.

 # B B 1t % 8
Special Topics in Biological Molecules

RERTIIEBNTEE LB E 2 L TV EERT T2V Tim L b, FFICHEIZTOZEIHIEICE S %
arE, FOEMICES S ANTLATFORETE AR, IWHICOWTHRED MYy 7 2FT %,

This course provides recent topics of nucleic acid chemistry, especially recent topics on the design,

%

wo(R) iz

syntheses and applications of the modified nucleic acids, which regulate gene expressions.

% 9 F B B 2B R g () Bz
Advanced Techniques in Molecular Biophysics

B EIL, e, W B, A VF-oBlEr oML L) L LTwh, Kl TIE, EE
mf, Thbb, [ \?‘*&ﬁd DORERE EATHLAZ R X722, B% S NS TREEDPE S
RS F- O LA F =24 - FIH X = X 5 % TS 2 R B FHI T2 0 Bl GR & FERRIY 7 FEBR
HEIZOWTHERT %,

In modern molecular biology, “life” is believed to be understood in terms of information, machine
and energy. This course provides an overview of the theory and practical methods of biophysical
measurements on biomolecules, i.e., "molecular machines". The main topics are the structural
determination of biomolecules and the techniques for energy analysis of biomolecules and biomolecular

assembly systems.

# & YW ¥ I ZE R s (Fe) #i%
Statistical Physics of Composite Materials

MEOME Y %555, 728 218, BE—SER, REMHGEE—GEREICREOBN, Bhitico
QG R WIEANE Sek- 3 = ab N

Statistical mechanics and kinematics of many-phase systems such as solid-gas system and phase-
separated solution are discussed. An idea to understand many-phase systems by focusing “interface”

is provided.

B K X 4t 2 H * REPHIZ
Inorganic Photochemisty, Advanced Course

TR - FETC D FEBE I & B IRRE DB 7 2 W L. @B A % & © AL S OB IREE DO 1 E
FRAEAE & Al 4 OFEFIE) - TAVF—BE) 2 EOBRERE L EFHEICEONT, @HRT 5. 5612
AT OWFFEBIR IS AN D BB DV TR T 56

This course describes photochemistry and photophysics of coordination compounds in relation to
their electronic structure. In particular, excited-state dynamics involving energy and electron transfer

is discussed Current topics on application of the photo-excited state of coordination compounds is
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also included.

T /S M E&RBIEZERE R oA () #o%
Advanced electrochemistry on nanomaterials

K#FTIE, FIMBEO—2TH L FES /MENIER LT, F/ MEORIR, # ., MU,
LA B LA F R 2 BT R BB DWW T T DRI REF MUk - — KV F ) Fa—
T TT T2 OF XNV RWEM L o T2EE TN ANOISHE % S OV FHEA A A R
FY 5o

This lecture gives an over view of influence of morphology, crystal structure, pore structure,
or, chemical composition on electrochemical properties for nanomaterials such as nanocarbons.
Especially, the evaluation technique and the application example as electrode of rechargeable battery
and electrochemical capacitor are introduced for nanoporous carbon, carbon nanotube, and graphene-

related materials.

BRIt o #©# B ZF 8K @ T RHIR
Special Topics in Oxide Materials

FRALY A AR, BRILIEER, BRALYERSER ., BRIL O 2 EoSBIRIL R 2 LY BT,
T OEWITHE & AR WO, RSP IS5 2 RS, B EIC OV TR
FT Do SHIZ. TNTNOMEOREED T DOMED LD X ) I X o THBET 20120V Tilsk
ST

This course provides crystal structures, secondary structure, and electric structures of oxide
materials such as ferroelectric, ferromagnetic, transparent conductor, and phosphors and their relation
to the functions of the materials. In addition, the preparation methods of their single crystal, ceramics,

thin films, and nanoparticles are provided.

=D EEDAEBERER e #d%
High-resolution Molecular Spectroscopy, Advanced Course

T L = =< A 7 O 2 G & 50 R 1ot B 3 2 2R B 2 R T 5o T
EPTE R T M BEAERIZE~OILHB & LT, <A 7 O eiige z i, i ORFZEmHR Iz oW
TS 5o

Basic theory on high-resolution molecular spectroscopy with coherent light sources in the infrared
and microwave regions is lectured. Recent studies on the determination of precise molecular structures

and intermolecular interactions using the technique are provided.
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2 "R O#H Hh F K W REHIZ
Advanced Course of Thermo-Fluid Dynamics

BOARII A L7, SR OBGRTI IS 2R EE BT 50 RIS, RAAREBIR %
W3R 720 DO—iki 2 MR 2 B L, ZHO R0 EE, @8R, T A)VF—ICBT 2057
B, REFEREMET 27201 LB SR AR BT 2,

The aim of this lecture is to understand the general theory of multi - component and multi-phase
flow. The topics in this course will be introduced as follows; conservation equations of mass, moment

and energy for two-phase, derivation of constitutive equations for construction of basic equations.

I x V¥ — F B B R KiE
Advanced course of energy conversion engineering

IANF—BWMOERTH D, T4 T7HA 7 VR=ZATOWDbWS LCA % £l AL F — 2l fe
X L CERY 5 TEx R, ERET) . DI, WEDSBAD LA F -3t Th 5 BT
IR BT AV F = SR T AV F = ~NOLHLEFE T H B BB O LR L i DR, AN
RELE RS,

The basics concept of energy conversion process is L.C.A.. It is lectured and the workshop is also
carried out for several energy conversion processes. The basics of combustion which is and energy
conversion process from a fuel to heat energy are also lectured, followed by the lecture of basics,
current situation and the future prospect of heat engines which is an energy conversion process from

the heat to work output.

I 2N X -2 AT LER ERUEress
Advanced Energy System

IANF =V AT LR E LTHR, TAVF =T A7 A 848, A VF—REHEOME, -
VY AT A, BIANF—, Bk - B e LEMe LY & )RS %,

The energy conversion from chemical energy of fossil fuel to thermal energy by means of
combustion is the basic process of thermal utility of energy. In this course, the combustion phenomena
of gas, liquid and solid fuels will be lectured. As for the example of the process, industrial furnace and

internal combustion engine are explained with the environmental problems caused by the combustion

products.
I x JW ¥ — & B 2 %5 &R Vel €

Advanced Measurement and Instrumentation on Energy System
L —WFICHERIE 2 il & L7 Fh 2 T, BREBES I BT 2R OIREE, 5 - R, K+
DRESEHBLUHBEDOFHINCOWT, JFHE, FE50UHE, 7— % ZI2OWTHEFRT b,

Application of optical diagnostic techniques mainly using laser on combustion phenomenon will be
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discussed. Measuring objects are temperature, pressure, element and its concentration and velocity of
the fluid, and also size, number and velocity of the particles in the combustion field. Principle, signal

detecting and data processing of the techniques are introduced with application examples.

B 2 =B E 2 ¥ & PR H %
Advanced Strength on Structures

MEVERLEE 2 AT 5 1 CHEBLE 7% 2 BRI 52OV T, J-RER RO EOMH 2 IR T 5.
IS5 T & 2o S ZUEEY) OB 2 5Fil & 2 BRI SO W T b LT 5,

Give an overview of elastic plastic fracture mechanics important for analyzing ductile fracture
mainly about explanation of J-R analysis and R6 method.

Give an explanation of plastic collapse concept applied to fracture analysis of cracked structures.

B Y X F L B R PEASIES €S
Advanced Metallurgy and Alloy Design
IR B OMANEE & BT 5 )/ - 3 7 Rl OS5 R O i g H 7R S
BB sZ e HWE T 5 @BMEOME, B, mimfett, Rt etk ookt
(ZBES BB 2 R, Bk A 2 B ICKIG T 2 G RET0OE 2 7 2 @RI E OV THER T %,
This lecture reviews the control methods of microstructures of structural and functional materials
and the analysis methods of environmental degradation of materials with the latest analysis systems.

It also covers the problems of materials from a viewpoint of resources, energy and environment.

% #@Wwm M I E ¥ W M#AZ
Frontier of Manufacturing Science, Advanced Course

Jevn N LB 2 AR ICERR L, BRI, AL, sORnLz & SAEEmIr i s 5 E Nt
DERFEIRBAMTEIANZ DV TR 5 56

This course covers current topics in frontier of manufacturing science include the removal

machining, the additive manufacturing and the deformation processing fields.

EmMHBEMIT 70+t XEFR FHHIR
Theory of Advanced Metal Forming Process

SEBICIZ BT B 5w 70 A0 LT 702 2B LU OMHREDBFRIZ DWW TRER S
%o FEARH % BVERIGER |2 B D W 72 Jeim i) % BRSO I Lk & RER 70 2 A2 oW TR 5, 2

INTEDEESE IR THENOWT, MEFR R ERIE7Te Yt ADFELOBE» w55,
This course provides the theory of advanced metal forming process and the relationship between
processing and performance. Topics include advanced processing of metal, a large deformation

processing in advanced metal forming based on the fundamental theory of plasticity. In the course,
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advanced weight reduction approach has been focused. Characteristic features of the advanced metal
forming process and their roles in manufacturing industries are also discussed from the viewpoint of

materials science and practical use of the advanced metal forming process.

BEDODAAF I vy ZAHH 8%
Advanced Dynamics of Structures

B OB E G - FERIEZEE)) 1S oW CHlib ¢ %, R TH 2 IR ﬁﬁﬁ®ﬁ
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Linear/nonlinear dynamic problems for mechanical structures are explained. Numerical analysis
methods for nonlinear simultaneous differential equations as basic equations of the problems are
given. And transitions of the dynamic behaviors according to magnitude of input force are discussed.
Nonlinear resonances and chaotic oscillation are explained. To adjust the responses, damping design

methods are provided.

&t pil Z i B %
Instrumentation and Measurement, Advanced Course

FHIIEAIZOWT, WL ZHUZENT b SNIcH D 23D 2L 2 Bigd. £9, WH=EOH
MTEARE 2%, EEBAROMAMA, SHEAOFRE KHEEHIZ - P ORESE, FHIMEOAHE
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The aim of this lecture is to give the deep knowledge and the clear understanding on the
instrumentation and measurement. Firstly, the fundamentals of the measurement, such as
the International System of Units, the measurement standards, calibration of sensors and the
measurement uncertainty, are discussed. Secondly, the advanced applications, such as dynamic
calibration of force sensors, BMMD (Body Mass Measurement Device) for use in the International
Space Station, are discussed to improve the practical ability needed for the engineers and the

researchers.

EEATLEHHIZSSR W (Bh) #dz
Advanced Engineering on System and Control for Cooperation of Medicine and Engineering,
Advanced Course
VAT AL, VAT AOREILIFIZOW TR 5o AR 2 PSR RD, DY AT ADLK A
M, @7 a8 —LE A EEBATY) 2 7o HlEREGEHE, OAED 2 v AT MRS B HIENIC OV T
Y bo

This lecture gives an over view of system engineering and control engineering. Broad area from
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fundamental theory to applications of these engineering are included. Especially, we introduce @
safety of the system (@ design methods of control systems using proper stable rational function

matrices @ controller design for uncertain systems.

i B O#® I % % @ Bz

Advanced computer organization

FAREFE 7 )V T) AL OWTHEET 5, FFEAOROEHBARRLIUE LR ot id#ch) (23
TAHOMHE RS 5o WHIREMEHE 2 BT E 28002 W72 iss, SRERE RV HEE T VT
DAL B L OEHAHE DR S Y 27 22OV TS .

The aim of this lecture is to understand the computer arithmetic algorithms, based on fundamentals
of computer and computer hardware. The topics will be introduced as follows: number systems,

parallel computing, and arithmetic circuits in parallel.

¥~ 4 7 0 F J I %2 4 R AR
Advanced Micro-Nano Science and Technology

XA 8- ;) A= PVEBORIS R RO, L, EE), GIESE TR E S TR L 2
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In recent years, engineering and science in a small-size domain on the order of micrometer- and
nanometer-ranges have globally emerged and are in a rapid growth. The micro-nano technologies are
the main driving force for creating innovative devices/systems in areas such as energy, information,
bio, and medical applications. This lecture reviews microscale and nanoscale phenomena existing in
the process from materials to system construction, and gives an overview of engineering methods for

controlling these phenomena and the trend of these applications.

BELCERHIBETFTAIEZRR RIE
Advanced Engineering of Structure and Noise and Vibration Prediction

FHETWEEL ETHELED L) ZIREESHESIEL 2o T a2 il L, REZ MRS
o WIZENS OFEZ I 2 72O\ LE BB & 2% 32 5 BBEFRIZOWTEMABI 2R L &H°
DIRFLT Do AT & BUERAT 2 AT L CRls L, SHICEBOY IaLb -2 a r v 7 b 2 flio 724K
YIalb—varofiRbir.

The noise and vibration problems in industrial world are explained and recognized. Then the
required technic and fundamental science to solve these problems are discussed. The both of
analytical solution and numerical analysis are lectured. Furthermore students experience the

calculation of vibration using simulation software.

- 110 -



BREIal—2a R e GRS
Computer Thermal Flow Simulation, Advanced Course

EBEOEERB TR LB Y I 2 V-2 a VY EERT Do 5512, LIS IS B 2 BT -
DR ERTAEERN Z L, SRODOREZIERT 5 720DTTRIZOVTHEET Lo

This lecture aims to conduct thermo-fluid computer simulations that target the actual industrial
equipment. This lecture gives the problems and error sources in the numerical simulation in the

turbulent flows and gives methods to solve these problems.
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I 2NV X —GE8TITFHRR PR HESIZ
Science and Engineering of Energy Conversion, Advanced Course
T AV —BEAREANT . R SAN I — R R L P VR L O FEAR 12 35 0T 2 B & ik & OB b
DIZOWTIHRD &L DT, T HDEMERILZ T 2 720 OFEHE M I DWW TER 2R L&A
SHHS %0
This advanced course lectures the energy conversion technology, especially in the design of
heterogeneous catalysts and solid oxide fuel cell electrodes based on the fundamentals of structure-
property relationships. Some examples on material synthesis technologies aiming better performance

of these devices are also provided in detail.

Hh - K MBI ZERH W (i) #d%
Carbon material science and engineering, Advanced Course

XU, MBS EPEDOBRICOVWTIERD, IRWT, ZNH 2R T HEET O |2
DWCHR$ %, FFICHEIE I Bl kR ORR 26 & LEHHT 5,

Relations between structures and properties of inorganic materials are given. Next, the fabrication
processes including chemical reactions are discussed to achieve the desired properties or functions.

Many examples come from our recent results of developing of non-platinum cathode catalyst carbons.

REIxINVEX - T FHR 1 #d%
Energy and Environmental Engineering, Advanced course

WEEILZ: o, KAFREOI AN F—TaLR - 781 Z2ZO0WT, ZOFE, 731 X
i, UGB L OWEBENCHET 2 EERT TV, VAT AR ERRLAD S, BRI L £
I 72 RRER R EIC O W TR § 5,

This course provides some technologies related to fuel cell systems including design of electrode
structure, properties of the constituent materials, kinetics of the electrode reactions and the mass
transport through the cell and system structure. Progress, issue, vision in the development will be

summarized.

NAFTIT I ZT7)2ITHH PNUCE €S
Biotechnology and Bioengineering
AR HIEFEFIEATIT ) o BUEW MRS X OMER % CEAMBEE V270 v A0ER 2/ 5
LRI T U ARG OO E TR, TN T UL RAEL R LA T 7 ) 0a T — % Bifig
T 5o HEMEREALERICOR E IR BEOEMREZFRE & 1T, 5EE, KUHEAOLFE T %
BT 0 AP LFOBMPCO T MR 08 &, EEMEBERA O & 75
The aim of this lecture is to understand characteristics of biotechnology and bioprocess using

microorganism, cell, and enzymes, and study the indicator for a process design. While studying a
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biomechanical material, the feature of a biochemistry reaction, and the foundation of the usage,
fermentation and chemical engineering development in water disposal could be understood. We

would understand chemical engineering by using biological catalyst.

m o R ORE OB OFE R HEHZ
Advanced Engineering on micro-manipulation of biological molecules

BUNRLT- R0 F OB LR 2D O T OBMEICH V2T L ZDOWEIZOWTH#FRT L & LI,
BVEDY; 2 VE T 2 72O I LEAN IZ O W T bR T 5, 512, 10T OB - BIEIC X ) The
(272 o T RNTERIC D W TR T 5o

This course provides principles of detection and manipulation methods for particles and molecules
are discussed. Techniques of micro-fabrication and the applications for analytical methods are also

introduced.

x @ 8 Bk B F 5 B HRHHIZ
Surface Creation Science, Advanced Course

MEEIICERELZ G5 27201V NL IV 77 X213 L & 55 4 OFRMELEFA %
LS 5 & LB, MEEREICBT A ELZID T TATa 77 A Ve A F I 7 AJEHT 52
N2 ED, HEEERTEBIET 7O ICEE LRI L RO 5.

Various surface treatment technology are explained including the nonequilibrium plasma which
gives the functionality to the material surface. The depth profile and dynamics of chemical changes
in the material surface are also described to deepen the scientific understanding about the creation of

functional surface.

' K 9 B 4t ® B B WG H%
Special Topics in Separation Chemistry

WE S HEDFEAR & 72 ZALF UG 2 R L, 25 & B 0 B ISR U0 1 5 AR IZ O
THEB R CHRT

This course provides methods for the separation of materials by chemical reactions, and the

separation of trace metals using chelate extraction is designed on the basis of the concept of HSAB.

oMW B & B 2B R UPES €573

Fiber Structure Science

MMEL, - MZESE 2 ETHELN LM ORI B W TAT R 2EEEZTHY), E645
I EREARAE 2 FZE T 2 720 121E, D 1R 2 S A g S O B O W T IS T B
BhD b murFAtFEe L LT, WMo m Uil L IO BEIZ O W THE 2 R, MelaxEt
(L EREREAMOBRE B LERT1T) .

Fibers are essential structural elements to design the advanced materials for aerospace fields.
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The physical properties of fibers are greatly influenced by the fine structure produced in the course
of fiber processing. In this lecture, some relations between the higher order structure of fibrous
materials and their physical properties are discussed. This lecture also deals with the evaluation

techniques for the fiber structure.

R & & & I % % @ ER 25 EPS
Special Topic in Environmental Engineering, Advanced Course

FIK R BRSP4 B4 7 RIEER & FEOR S 5 72 0 I XA R 73 KB 2240 R0 IR BRI AS 55 1 2 B o B SRl
TEZHMRE L, BEIRBIEICLELE R RAMBET 5 & L O ITRRFLS, BRMEAS X
O BARIE A UL 5 D RESEATE)T 725300 O T3 [ R i B B ) 12 D W TR S 6

Current technologies for water/ wastewater quality control are outlined. Elemental technologies
and systems needed for the creation of a recycling-oriented society with a low impact on the

environment are discussed.

B & B B I % % @R EIEIZ
Structural Design Engineering, Advanced Course

TARREETOFER, FEICHMICESE R 2 LB L T AWM B W THEELREE % R LT\ 5 KiE
Y3ialb—va rHEoERE LT THRERE] d 5. 4, HARBEY OBGEHAR IR O
KRBT SHERRIRARFHIRBIT Lo2H ), HE L0 dH 5 WIIHETFFICB W TN b
T&7:%  OFAMHREDZERMERE & EEIIEHE L ) 2T FEIC L o TR b b L9124 5T
Who 2O LAERERTA, BEY I 2L — Y 3 YEHINROBMEE ZEMIZ, ZOMEERNEHEOFM %
BEd 5L B2, EBNOISHTELSBROFEIZOWTHRZRD L,

The finite element method (FEM) is well known as one of the typical methods to solve highly-
complicated engineering problems in civil engineering field. A recent change of design procedures
from specification-based design to performance-based design for infrastructures has promoted the
sudden spread of more rigorous design frameworks which can be applied to the latter procedures.
Considering the above, this course includes the discussion of the application of the FEM to practical
engineering problems as well as the demonstration of the numerical analyses based on the FEM to

achieve the performance-based design.

W 8 R OB I % N R I
Geotechnical and Geo-environmental Engineering, Advanced Course

T OTIFERZEEN T B IR OIEERICOWTHR T 5 & & b2, WBERE T FORFOFEIZD
WTHER S 5,

Recent development and advanced topics on mechanical behavior of soils and geo-environmental

technology are presented.
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®OB R OB 2 OF R k%
Environmental Hydraulics and Ecology, Advanced course
TIRDBREE DR R ED =D DR RFAM R AT A LT 572D OB & % 2 2R3 5o
BARRIZIE, Wl zdh e U722t oKEEIROM R 17, EARNER & 2 2, LFrBE & Aot
BEML OBk, BRELAYEIE EARROBTOEY LEELO/RDY, HEMERIZOWTHIT 5.
The course objective is to understand ecology and hydraulics fundamentals for river basin
management. The lecture presents 1) the relationship between habitat suitability and physical,
chemical environment, 2) concepts of ecosystem in rivers and 3) applications of conservation and

restoration for river basin management.

X B # £ I %2 5 H® SHHIE
Disaster Social Engineering, Advanced Course
FURKEICH T A EHEH, BAAEMK, BREES AT LAICOWTHERT 5, HREBEROAL ST

This course is to study the social measurement and policy against natural disaster around the crisis
management, mitigation measures, disaster information system and the psychological characteristic of

residents against natural disaster.

B # x F B E &5 # T % HAFHR (% R) - BHEdZ (B H) TR0z (KR H)
Energy Conversion of Coal and Biomass, Advanced Course

BATRBI AL F — & SN+ AL O R TIRAFE AR b 2\ R 7 & O R R FE R
WCERZHT, BELELTORT Yy VRN, O ZEEICHHT 570008, Bk, "k
Gy, R AL, Wb EOHBAERIEOIFRE L FERLIC O W, RFTOFMBEEEINE B F 2 2055
%,

This course focuses on characteristics of coal and biomass for energy materials and current energy
conversion technology of them. It is lectured as follows, general characteristics of coal and biomass,

pretreatment technology (drying and pulverization), combustion, gasification and liquefaction.
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e B B Wt 2 OB W - PUE €is
Applied Analysis, Advanced Course

BB B IHBINR & R & OB R BEIZ O W TR BT AR R BR 2 RO 5 2 L 2 H
BrET 5o EHESHRBITRD 1 DDYLER & 7 5 Wigner BIOZSHRBIFRIINE ) EB) & AFH 3 2 #1 B1EH R
NGRS L7254 % Hilbert 22 EICTHELS 5 & £ b 12, TOWEIZOWTHRET b

Give an overview of Wigner's commutation relations in quantum mechanics and the related integral
transform from the viewpoint of functional analysis. Understand the basic concepts of unbounded

linear operators in Hilbert spaces and integral transforms.

H B O\ O F OB R HH B #3%
Topics in Mathematical Analysis

A BRZETNZ B S N7 N2 % 4 ) JEROE M RR O Bt 7 71 — F o FERTEIERZ D b D
DIFNTIIREBHETH B0, ARER L €0 EICER S NBUNETR & O ZBRICHERTE 2 78T 5
Z LT, WM RERR D EH L, SEEEART RO, bt EERMNERIZAERERD
WENED L) B THIL SN a2 EET 5, EEIREICH ZHUETHE, #ERmE, BLozh
5OBF I 2 TR ET Do

Mathematical theory in nonlinear elasticity which studies infinitesimal motions superposed on a
finitely deformed configuration. Such motions are formulated by using linear anisotropic elasticity
equations. We investigate the effects of the underlying finite deformations ( and of the initial stress )
on the superposed infinitesimal motions, through which we observe mathematical structures of the

incremental plane waves, surface waves and reflection of those waves from a plane boundary.

B B K B OE OB R KB - BBAEBIZ - AR
Applied Algebra, Advanced Course
HaRBLUOT 1477 8 AELGROAHEICOWTORBELED L I L& HIY & LIZAE RO
FBET— Ao WO AL, HAZH, BUi#e, FeHIH, o — Tl e Eo /iR TH b
This is a fundamental course to indeterminate equations for understanding usefulness of the theory
of groups and that of diophantine approximations. Equations of the following curves will be treated

here: the unit circle; hyperbolas; elliptic curves; Thue curves.

it A M 9 7 B X B R VR #d%
Differential Equations in Solid Mechanics

BRSNS 5r AR, BARAIZ IR AR, SR E e 2 I, R, o
HEORAEZE LT, #EIFICBT 2 EBHORFWAE 2T 5. —7, MO—HOE»S, b
PEROVEE %2 RS 2 HE~D 7 4+ — F Ny 7 L HIEL T 5,

We study differential equations in solid mechanics, namely, elasticity equations and elastic wave
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equations. We construct their solutions and investigate the properties which those solutions possess.
We also consider inverse problems, 1.e., the problems of reconstructing unknown parameters of elastic

media from partial observations of the solutions.

8 F M R ¥ B BuE
Physics of Electronic Materials

LR OMEZ I 2, SOR28EREFMEHIET 2FMB L UZORREEZT %,
WESL, BRI 2 S I RIA OO THRSENE T - 67/ X, BT /N4 A F TOJR
IZh725,

Based on a student’s understanding of the lecture in the master’s course, we teach the study about
further high electronic materials and device systems. They cover from basic materials science to

strongly application-oriented devices.

7 3 I 7 i E R
Solid State Physics for Engineering, Advanced Course

BB O L FE L TR LW A = XA B LOEF T34 AOEEFEIOIEARFEA - #E&12
DWTHFRT b0 BARMIZIE, FBEMAD L OFEMRICBT 2 BREHER, WML EI2ow Ty
TONA A BNZHY) BT D O 3T %,

This course lectures about the fundamental physics of solid and the fundamental principle of the
operation of electronic device. This lecture includes the electrical conduction and optical property of

dielectric materials and semiconductor.

T EHB®RTNAXTZHSR Rl (k) #Ed=
Semiconductor Devices, Advanced Course

FEEARIC BT D F 1) TOWmREBS, pn HEIZOWTHEB Lk N E—F T 0T A5 O
JEW R, IO MOS BRI S A 7 A2 BT HEFRIEEL 7 v THEORNMED 720, Ko7
Ot AHAM T ED L) ikt ast R EERER A L SN TE TR bo

The aim of this lecture is to understand semiconductor devices for integrated circuits. The topics
in this course will be introduced as follows; 1. Electrical transport in semiconductors, 2. pn junction, 3.
Characteristics of bi-polar and MOS transistors, 4. Operation of C-MOS inverters and signal delay in

integrated circuits.

% % s OB WM I % B GIRHIT - THHERIE
Fabrication and Metrology, Advanced Course

BFIHMFORLE L 2 2 B R FFOEBFMERE LW Z & O X ) 1ZFHIIHTS 2 7200 2 7Hll$
WeBHT o720, 70— 7HEE, TRITEERZ EIZOWT, TOoOERE, MR, BIEHE
FWET bo INTLD, REMOFHUSHTEAT OFEBER FIEHTT 2 HIZ2F %o
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To understand advanced metrology and analysis of materials and properties in electronic devices
based on electronics and informatics, this course covers theories, elements and procedures of
advanced measurement system, such as scanning probe microscope and elemental analyzer. Then, the

advanced knowledge of metrology and analysis from basic to application are obtained.

£ A I F i B T - SRHAEH IR
Advanced medical engineering

ETFOFEBNRICOWTHERT L. BARMICIE, ANTOEZR & oBLAEMWEEE % FIH L 72 TR
T DFEE LISHEAN . € LT3 HITRIBAM OFMICOWT O #E T 2. $/2, ¥ M 70— L1505
FER T ANF — A F 2 ¥ — 2 OFH - B 15D RS - BRSPTENOISHIZOWTHERT %,

This course lectures on advanced medical engineering, specifically on a basis of the artificial

internal organ technology and its applications such as an artificial heart using electromechanical
devices as well as the details of their recent progresses. It also lectures on an advanced ion beam
measuring and controlling technology such as a high-energy ion microbeams applied to the field of

medical science and technology.

BERIXNVNT —HIBIERR AL - WARSIZ
Electrical Energy Control Engineering, Advanced Course

1) AHT 50— ZSHA 2R O B ARV & B & AT S 2 7200 B & ORRRTi: & SR 91 % it 5
bo Tz, TANF LRI O BTN T 2 REOFEIZOVWTHIHYT 5, 2) FEHRIEHIE
RMWIGFEEZR EOT N2 A FHIEHBEGR & ZDIRHICOWTHERT 5, $72, TNHDOFHEICHONT,
HERRREH CAD # /oo 32— a VIZE D %R,

1) Given several methods to analyze the steady and transient states of electromagnetic machines,
and resent topics on computation of electric and magnetic fields of these machines. 2) Advanced
control theory such as nonlinear control, adaptive identification and its application are discussed.

These methods are demonstrated by simulation using CAD software.

=mm 77 XYY E RS mlE () dEBd% - ki (5F) dE3U%
High Temperature Plasma Physics, Advanced Course

FRIG3HEL HIE L2, SiRESBHRSM LA T I AR EEKES 77 A< E2d R e LT 7
ARYWHAZIOWTHR S o 2T 0, TIAYOFHROLELE 77 A< oWss L Olnkdis
RETHD WHOFERT T ATHIEIZONWTHHNT S,

Students learn about plasma physics in high temperature fully-ionized plasmas confined by magnetic
fields and inertial confinement fusion plasmas for nuclear fusion reactors. In particular, equilibrium
and stability, waves and transport in plasmas are discussed. Recent high temperature plasma studies

will be also overviewed.
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E F B F I ¥ B
Quantum Electronics, Advanced Course

e, HHEHREICBWTEELREHEZRTH T MLy ba =y AT ZADRIEmEA 2D
WCHRSEL57:012, L— PRSP MBEL L —FoRkmEfz#ERds e e bz, v 7
TNA ZADOREBNITH 5 ATSREWE, o7 7 A NORPFIGHTEAN %2 #3550

To understand up-to-date optoelectronics devices which are important in optical communication

AR - s () dEHd%

and optical information processing, the course will cover the concept of lasers and the state-of-the-art

technology, and introduce the current technologies of quartz optical waveguides and optical fibers.

m BEFEHREBIZSRRI ATHERIR - =i dEBd%
Theory and Practice in Electronics and Informatics, I, Advanced Course

B EHRBERM OB LEWIEHE L 257077 IV 7HAMl, ¥ I —FHiconTi#RT %,
T2, BIMEEED C 707 J M X BT CHEALTE, £72, ZOIRHTH 2 E£RMIAEEETY —
JEH, BARRRIEEEETTFEICE L C, ®EROFEE TR 20O FEFAM OB G2 iy & L7#ER e 17
Do

For obtaining basic skills from theory to practice in Electronics and Informatics, analysis and
visualization techniques of physical phenomena are discussed via C-programming. Theory and design

of electric circuits with EDA tool are also lectured.

% & F A & M % NP EE
Measurement and Control Technology, Advanced Course

FHAHIEHEA O AR T BB T2 L2 FHEEL, 7TIu s T Yy VAR / T IVT s
TR, TV 8 VG EREA, 7 u S ERRIEO T A NS, EIRRIER R, FHEE & T
Beafe, 7rars 74 vy EEE Ay —)—7 AD ¥, HORIEEdN & 75 a ZREEA, iR
Yz w727 S0 ZEgsdl, 5508 &7 5 7RIS 2B 2 S % @ O R 2 X — 212
790

The aim of this lecture is to understand advanced measurement and control technology, such as

analog-to-digital converter, digital-to-analog converter, digital signal processing, LSI testing, power

supply circuit, analog filter, interleaved analog-to-digital converter, and self-calibration techniques.

£ @Wm K OB O O® OB R ENCE s
Advanced Engineering on Electromagnetic Wave and Information

RGO AR 2 RS 5 72012, S OB T EIZ OV TEER S 50 BARMIZIE, AR
Aoy IS (FDTD %) 2 Hubi Sl ER 2 F 720 5 R R sk, 2R R,

ARG NIVIRNT 7 & OB % k3 5,
The aim of this lecture is to understand information transmission method for advanced engineering.
The topics in this course are finite difference time domain method for advanced numerical analysis,

equivalent theorem for near to far field transformation, calculation of space transfer function and
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spectrum analysis.

B F B § I % #H & iR Eer
Telecommunication System Engineering, Advanced Course
WEREE EDZ  OEFOHmPSFEREZI) BT 7201208 % 7 4 VI FGwIZOWTH#HET b,
NF—T—A, FrExT, Nyl T 1NV OIRERBOBAN RN & 5 AT, BARRNIC
NENDT 4V F ZERY 5 THEEZ#KT b
RARIZHET L7274 vy 2 EBROREE & L TR T 2 720 ORIEEEHE L BT 5,
The aim of this lecture is to understand analog filter theory which is very important theory to select
a desired signal from the communication line.
At first, mathematical analyses of the Butterworth, Chebyshev, and Bessel filter are given, and
design methods of these filters are lectured.

Finally, circuit designs of these filters are discussed.

&t B Pl HE i E g (8) #EHd
Computational Intelligence, Advanced Course

M 7 TR OB L 0 9/88 — VEBRERIZOWT, TG (N XPUERG, iR, N
A ZHeE) ZRED O RMICFE L, B Rk F TR, Y 2 AT v — @ik SN DIn IS
B 5B LR T, B4 H E@”Pﬂﬂ@b:[ﬁ)ﬂ?‘% 72O DR EBGT 5,

Pattern recognition forms the technical ground of intelligent information processing. The aim of
this course is to learn systematically the basis theories of pattern recognition. This lecture will deal
with Bayesian decision theory, maximum likelihood estimation method, Bayesian estimation and their

applications in various fields.

B A B B F

Applied Physics, Advanced Course
IV PAZZARNIL Y Pu= 7 ATHOLNDMEOWIIZOVTHEET 2, #RONFIC
. B, 1 77 A RS L BB OB FEAE I N S,

This course introduces the physics of materials used in electronics and optoelectronics. The content

B

RERHERSE - SR (H) HEHER

of the lecture includes electronic structure, lattice dynamics, optical properties and techniques for

analyzing electronic materials.

B #* % ®E 2 % R mie (7)) Bi% - REHIZ
Theoretical Solid State Physics, Advanced Course

o LR OMBESERISER ST 2HR 2 WEHOEFHEE V) BIAr BT 2 L2 HIEE T 5,
0720, FLDIELETRAOBETRELETHFIIR) FEEMGIL 2%, B X551
B L 722G B 2 0 B0 (F L =NAHR)
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Our goal is to understand the phenomena due to the interaction between light and magnetic
materials from the view point of the electronic structure of the materials. To this end, after
introducing quantum mechanical treatment of the electronic states of many-electron system, several

applications to the light and x-ray spectroscopy are explained. (omnibus style)

B ®E PH HE E B W SFHMESSZ - 5 HEREZ

Mathematical Physics, Advanced Course
BT EERORELLRT L2HHIIOVWTFEL, TOLOILELRMFOFEELZIERT 5,
Focusing on topics of quantum many-body physics, we shall discuss theories to study quantum

many-body states and basics of mathematical methods used in the theories.

M % L ®E T F ¥ R e ) dEFd
Information and Mathematical Engineering, Advanced Course

TAEOHHGEERM O BRE L LR E & 312, BT 2 MmO EZEI VR T IED» ) Th 5.
REFRTIE, IR 2 32 2 RN B R & AT B o

Recent advances of information and communication technology have increased the importance of
related mathematical theories. In this class, the theories of the convex analysis supporting the non-

linear programming are explained.

BB Y XA T LT R ER v B
Discrete Systems, Advanced Course
77 7 HERORADFHEIZOWTHFET bo

This course covers several advanced topics on graph theory.

# = T F % E B #d%
Management Science, Advanced Course

T =D FEEARERIT) 2O ORMER & LU ORatvEBRR £ O BRI 2 B E
NOIGHZ#FKT 5o 9, F—L2HGmIIOWTFEMT —20I =xy 7 ZAEMEMH L7z LT, ket
R EHRmOMmIY 7L — AT — 7 2T 5. €O LT, A X, EFNVEREERZ DL T —
R ERATIDHBIZ 2 TlET 5o

This course provides the statistical decision theory and its applications. The statistical decision
theory is a basic theory in order to make decisions on the basis of the data. First, we introduce the
minimax theorem of the zero-sum game in the game theory. Next we provide theoretical framework
of the statistical decision theory. Finally, we explain some topics chosen from Bayes theory, criteria

for statistical model selection and so on.
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Theory of Computing, Advanced Course

TNT) X LOEE, BB LOZENSORMERIZDOWTH S, NPREE, M7 LvT) X4,
TV TY XL, BRST A — 5 AR, TS R L L CHRA b ILS

This course provides an introduction to the design and analysis of algorithms and their complexities.

®

e Hedz

Topics include : NP-hardness; Approximation algorithm; Randomized algorithm; Fixed parameterized

complexity; Probabilistic methods.

7 a7 2 3 > 7 BN i o 42
Programming Language, Advanced Course
FIEHG TR B LU ENS ORI T ARIIOGEEY #HHKT 5,

An introduction to parts of proof theory of intuitionistic logic and classical propositional logic and

il

related aspects of lambda-calculi for the Curry-Howard isomorphism.

B B &R B t E RN R AR (1) #EFIZ
Discrete Organization, Advanced Course
77 7 MR e RECEROFEICOWTHERT b0 WRM LT T 77NV T) XLOKGR
La—YATA Y7 BTEIIOVTERT o
This course provides an introduction to graph theory and combinatorial optimization. Topics include

efficient graph algorithms and heuristics for optimization.

B ® > X2 F LT % H @R A P
Information Systems, Advanced Course

=AY A L2 A% LMD OB WA TONT 2 FE2 BT 5720, BT % 5.5
M/M/1 ¥ A7 5% M/M/m ¥ A7 b7 EMEFLEGERE L L TRIR T 2R LTI AT A% 5, A
wRIEE ISR LT 5,

This course gives an introduction of queueing theory with emphasis on service science. To
understand the analytical methods in queueing theory, the topics in this course include the queueing
systems described by the birth-and-death processes such as M/M/1 and M/M/m systems. This
course is seminar style.

B & F ® I % B W PNGIE €5
Image Information Processing, Advanced Course

T (AT F D APy & BB o FFIZH G A & DIARETT, WK, v — v OR@ER L, a2 a—
YT a OB THLNZT—<ICELT, RED MY 7 A% EDHKT S,

This lecture deals with theories and techniques regarding image information processing. Especially,
we discuss typical themes in Computer Vision field, including 3D shape reconstruction from images,

object recognition, and scene understanding, with up-to-date technologies.
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Knowledge Engineering, Advanced Course
HIERRT AR, FRICEH R OB 2B T 2 BBV EAN I D W TS, FHEEBER R 7V T X A B

(2B % EE %m—x:,BDD%@%%%ﬁ%ﬁ%,Ek%—&#%@ﬂ%ﬁﬁ?»:UZA®
P R T 55 2 A IS

This course studies the recent advanced topics in theoretical computer science, especially in
theory of computation. For example, we study the notion of binary decision diagrams for knowledge
representations or various algorithms for mining useful knowledge from massive data sets based on

recent important papers on the topics.

1% 5 = = ¥
Machine Learning Theory
Tl am & e L BRI O 8D W 0 7- © O FO EER & 58

The aim of this course is to study recent machine learning theories based on statistics and

B

g (B #EHIZ

optimization.

B oM OB &R OH @K R (%) ez
Dynamic Image Control, Advanced Course

WA, GEETNA AF & GBI OB XY, IS 2 EE L 72 HT 72 2 WG E Al o #ufi
AWEIHENDODOH %, RFEFRTIIREMDIM LICHEDONT IO - lfiaz s L b2, £
S A REIS T 2 IR OBURHAT 12OV TRERR %0

Recent progress of optical devices and image processing methods has produced new techniques,
such as computational photography, in the field of imaging instruments. This lecture reviews these

emerging cutting-edge technologies based on recent papers, and discuss their prospects.

NT—I L7 Oz AABITFHR Hrh#dz (%8 ) - DS (KR ) -
=tEBdR (% H)

Power Electronics Circuit, Advance Course
NT—T L7 M=/ AWM 2B T A2 L 2FHERELE LT, RNT—REMBIUOY ) 2
CAEORRE - TR - TN A BB EZOT T =Y 3 v, REROBELT) .
The aim of this lecture is to understand power devices, materials and processes as well as their

applications and future trends.

FLERORIZER SRR (BR) - OhEEER GEEE) -
aREER GERE)
System Integrated Circuit, Advanced Course
VAT LLSI HICHWSNTWD 7 Fu ZRIEEOREr - BT TE 222 #BEERELELT, 7T

- 127 -




07 7Yy VERRIEE, 7¥8IVRERBAZIRRBIROBREIHMO#ER LTI . U TATAHIRED
RO ZIT) o
The aim of this lecture is to understand the advanced analog circuit technology, such as analog-to-

digital converters, digital-to-analog converters as well as artificial intelligence technologies.

AR ERBRIZSE W MHEIR (%) - EHR (FEEe)
Advanced Integrated Circuit Design Technology

YA70LL Y MO AQEEFM EEGT A L e HARL LT, BTN R, EER T
O 2, PEERTNA ZETY Y TG, THa Ty s VERRIE, THu s 7 4 vyl EEE
[, LSI OfEFEEIC OV TH#ERT 5

The aim of this lecture is to understand the advanced micro-electronics technology, such as
semiconductor devices, semiconductor processes, MOS and Bipolar transistor modeling, analog-to-

digital converter, analog filter, high-frequency circuit, and LSI reliability.

EEEHETEE — LABR EIRIZ

Advanced Engineering on Charged Beam for Cooperation of Medicine and Engineering, Advanced
Course

MY — A2OFELBI%R, BHALFEES XL CIEHIZ O W THERT 5. #ELET IV TIEET & @*Hfm"ﬁﬂﬂ
BLUOZANVFERICIONT, HALFEREGE CIIE TS ORI L Sl 1 4 v HdElrtE
FHWA A 2= 2 EBOHEBEIZOWT, JSHTIIBRANT, &oees, %@ﬁﬂfikw%ﬂo
WTRER S %,

Basic scattering for charge particles, their typical equipments, and their applications are lectured.
In particular, the collisions of ion or electron with atoms and their energy deposition, electron
microscope, ion scattering spectroscopy and focused ion beam (FIB) system, and nano-fabrication and
evaluations using scanning electron microscope (SEM), probe microscope and high-sensitive biosensor

application are described.

EITEERSRHEE - SHB SR BIEEZ - INHERE
Radiation Control and Measurement for Cooperation of Medicine and Engineering, Advanced Course
XA - KR A2 R U2 FAREE - SRR W TR 2, MRS, ISR ZFIH L
72RHEHA £ TORD o OEFMEOIELE L ICHOWE & X, BB OMEEH@ XM - KT % F
ML 72 FARER - FH O st
Measuring methods for characterization of electronic materials using X-rays and particle beam are
lectured from the view of basic theory and accelerator application. O Electronic materials and their
applications. @ Interactions between materials and X-rays or particle beam & Research frontier of

measuring methods for characterization of electronic materials using X-rays and particle beam.
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Advanced Engineering on Ion Beam Application for Cooperation of Medicine and Engineering,
Advanced Course

A A =L ZIGH L 2w O TN 2 LHAEAN OV Clb§ %0 FEEHRR D 5 7754 A IS
M E TOIRCEP, T%bb, OF N, ALEIIBIT A A+ VEASN, @GEEEER, ONHET
AR OGEAA v F, HEWEw, 74V FRE), @FET/NAALE (74 b=y 7z L) (12
DWTHHRT 5o

Photonic device engineering using ion beam technologies are lectured. Broad area from fundamental
theories to application technologies such as ion implantation technologies for device engineering,
optical waveguide theories, functional devices (switches, modulators, and filters), and advanced

photonics (photonic crystals) are included.

EEBERERIZNR R LR
Advanced Ultrasonic Wave Medical Technology, Advanced Course
BE WO, AEAVER, OB, BB, g, SRS CEM CHE B E L

BE KRB OIEENSICH E T2 MRS 2@RTH), TNOLZHRWIIFERI ENTE S, FlE LT,
BEW D N7 78l & £ OIS HEAN, Joimfy Z2BEREREM 2 W) H1F, BEROZE 5 iGHIZFH]
HIHT O Z MY %o

This lecture covers from the foundation of the ultrasonic wave aiming at medical application, such
as the physics of ultrasonic wave, applied technology, detection technology, imaging technology, and
high precision measurement. The Doppler technology and the applied technology of an ultrasonic
wave, and advanced ultrasonic medical technology are taken up, and the latest researchs to medical

treatment from diagnosis of an ultrasonic wave are discussed.

% im B FF A T % B B R (BH) - AH#EdE (%R)
Advanced Electronic Measurement Technology Course

W EHIIER B & ORI & R O e 7 B ERA SN, B AT A, B0 - FHl
T T ZLNZOWTEBRRHEERRLEER TOMREMEROIZ b LITHREIT ).

This course provides wide and deep knowledge of advanced electronic measurement technologies
and electronic circuits & systems as well as signal processing & measurement algorithms related
to electronic measurement instruments & automatic test equipment, based on recent international

conference publications and industry trends.
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BIZERIVY-—F7O0K-HFI EH
Advanced Research Proposal

T OFImM R I OV TIRINWARR Z Fi72 ¢ 56 2 &, BT el e g 5880 & 7
oD, BLOH Lyl sl B ae ), IRERCERRS), IRERREET), T HIIOTSE
5Tl HMELT, HOOWEEMDEUNDFTEFICBERT 2ELHEL T —F 7R —%)L
2fTbE b, KDRAT, BREEHEL, TITORERLEFHELRMSIED, HAENT—ZADFEIITR
b9 52 EDTE S,
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B E1> a2 -2y 7 EH
International Internship

HESVDOPATE - WF7EE & ORI X HMERRROREN 23 72012, EREEH 5T hIZHEL S
BT BOC, WEHC L AFERE, WO &£ O - KSR, KFETII s~ 3
¥ BRI OEERIIFNEZAT ) o AR T ERBCREREH 2R S E 5 2 L TIHMOBRE X Vi Z% b
DIZT bo BAELHBNIRET LI ENTE LD, BAMONEHITHETS 5,

v

S

il

ERERBA 22Dy 7T Eee
Long-term Internship

15 L7257 2 R I B W CEERIIER T 20812859 72012, FHHE2 O T3 AREOE
MMOBEIZB T4 25—y T247). FREFL LTI, £E BT LY —, MBIME, %
EEHIZOWTHET 5. AT, REEOBEBLIVZITOMBIIIL LZHLTHOHE 1T
IRBEEEDOIHLE L & ARG E LN T 5 2 L2 /B O, REMLHEELRIL S,
WBRICHRESETHELZ I TORE - JAmcr kst 5,

\

A

MREAMHREDERER e (IE32) B - soAkaERl GEEE)) -
feiEskin GEFE)) - NEFRERT GRFE) -
MR GREE)) - HHRER CGEEE))
Basic training for being corporate researchers
B NGERT 2 HL OIS, S ANE LTI L, EEFIIBITHMEREE L L ChHET 5720124
B - Ax¥ Ve, u—VT LA YRR L ULBGET 5. flifEEEIC L% A, &6 - iF7ekE 5% -
A - GBI E D —EOREFH LT 2. 2512, RFEICBVTOMMERIEL 1T BOEELL &
22 %0 AT, HHETIHEOETAATF —OREFELFR, INH0% L, KBRFETR LML
TiThN b,
Businessman and researchers who belong to companies give lectures on basic skills for being
corporate researchers. This course will be mainly performed by means of active learning method
as so to master the basic skills. In the course, a series of activities in corporates: planning, R & D,

production, and sale will be introduced. You will also learn way of thinking to creative value in
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corporates. In addition, they will learn basic business manners that are important in collaboration. All

classes will be given in Japanese.

EEHRYY -4 -2 v THR AN GEFE) - AR GREE) -
R GFF#)

Leadership development course

R=T T4 TR - RS - R RO EL —EOREIEH A MBIT 5, ZDALD
I X B BEIEB) T 451 5 720 O E & Bl E i (MOT) &5 MR E w12 BV T,
MRMIEORRE L) @O L72ODY AT AL PO—D2Thdbba—< Y AF VeI, 772
T=2arRaA—Fr FOEREBEHETH, MOT I2BWTIE, RO LN D ERLHEM O T — < HEIC
VEZIA T FaTIVAFNEFR, TUOEEHL, 8 — 45— & L CORMmZE L EHO R A
¥ BT %

You will learn organization theory and management of technology to develop leadership as
researchers in corporates. This course will be delivered lectures on facilitation, coaching, and
conceptual skills. By using these skills, you can propose and advance projects. All classes will be given

in Japanese.

EE7Z7MLTLF—2 v THR P CORHE) wERm GEE %))
Entrepreneurial Training course

BEZEZEZTVD, H5HVIIEFENTOIMERELEZ BT HEL2EouRe LT, #Hiofliibz
T IR T 2 72O I E L IR 2 BT 5 2 L 2 HIWE LT, FEMILERY T T 1 7%
THA 22 v F Y TREE R SRR L 2RI LR R B EREO R R . 70, SR
(C B R R EIESE ICOWT, BN REZ H 2 BET 5,

This course targets students that are trying to be an entrepreneur, or a person in charge of new
projects in a corporate. In the course, you can learn marketing that is needed to be commercialized

technology. In addition, you can also learn corporate strategy. All classes will be given in Japanese.

EEX /70 - NILVHRER gt Aain GEEE) - SURHEM GEEE))
Basic training for being global corporate researchers

WV EN S 2 e L 72 EERM R BAGE 2 0— VT LA Y IR THICOT S, T2, W TEH 720102
VLTl DAL EREZHRETED L) 1005, T/, EBRISEICRIRT 5 720 DOIFE)FERIZOW
THEBI 2L CTilkih 3%, FEEEXFTEDI ORI T X THAEAFETITON S,

You learn practical English conversation by role-playing method. The course will also make you
understand multicultural background. Additionally, global job hunting method will be introduced. All

classes except for practical English conversation will be given in Japanese.
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Intermediate Japanese I

kL NV DL EZGAZ B TRIZERT 5, HHOET, T LNV OEIHHE 2 Fv TR % 3
BEHHETELL)127 5. HAFRICI 2EHOBMIEN 2 &0, 23227 —a YEDZERT 5
CEIZEY . REFEICBWTHERRCMIEEE) 2 5 % AT 5 HARGRE 2 & T 5 TS X ) Ml 7%
PG ERRE 52 L e BT,

The aim of this course is to cultivate the ability to read Japanese intermediate level sentences. In

addition, practice to make accurate sentences using intermediate level grammar items. Students will

improve Japanese reading skills and acquire high communication skills.

H x ) th R I infERgen (B> % —)
Intermediate Japanese II

HR L NVOLEEFTAZZTRAZERT 5. HOE T, L XOVOFEIEE % Hv CiEffE7 3
BHrHENTE2L91075, HRFBIZL2EHOFMENZEO, I3 27— a VERAZERT
LX) REFACBOTHE RN E) 2 % CATR 5 HAGRRE 2l 5. ZAUZ X ) Mg
FAHUGZTREE$ 46 2 & 2 HIET,

The aim of this course is to cultivate the ability to read Japanese intermediate level sentences. In
addition, practice to make accurate sentences using intermediate level grammar items. Students will

improve Japanese reading skills and acquire high communication skills.

H x & £ # I KAGER (B> 5 —)
Advanced Japanese I

FRLANNVOFRB LRI, B GEFERILE R ARREOBRRE S HITMELET, £/, 19k
DHEFEI T 2 B & HARBEEANOBMRICLE L 22 EE LR HARFERDOBERZMY) £, TX 57217,
HAGE LRI EEbETHETEBL TS v,

This course is for advanced learners of Japanese language wishing to brush up their skills

necessary for the latter half of university study and life. Students are advised to take classes in full

year together with Advanced Japanese II.

H x B i £ I fintagem (ER 2> 5 —)
Advanced Japanese 1T

ERHRLNVOFEERE R RIZ, BN RFEICLER HAREOREEE S O 1IEd, 72, kot
BICHE T B &, HARENORMICLELE 2@ E R HARFERIOFTRE ML, TS 57210, HAH
FHRI EAEDLETHETEBET 2 ZEDPET LV,

The aim of this class is to impart Japanese language skills that are required for professional
learning by learners at advanced levels. Moreover, this class will focus on the future careers of
learners and foster advanced Japanese language skills that are essential for finding employment in

Japanese companies. Those at Advanced Japanese I level should also participate as much as possible.
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Seminar in Specialized Topics
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Experimental Research in Specialized Topics
[(WE - A B L]

YR, VR, SRR B 2 meim O 7Tk 2 FERMIC AR 72012, B ofiffstts
EHE ST ZEARE 2 IR L C, BEERRISE - 28R - BUEMAT 2 COMiE 2 B 2 s\, HER S oOERGE
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Advanced Engineering on Charged Beam for Cooperation of Medicine and Engineering, Advanced
Course

MY — 2 OFELBIER, HALFHES XL CIEHIZ O W TR T 5. #ELET IV TIEET & @*EFM’FH%
BLUTZANVFERIIOWT, HLAEE CIIE TSRO R & Saaeit, 1 4 > Bilots
FHA & V= 2EEOREFEIZOWT, IDHTIIEBMINT, =5 MReEig, ?@Eﬂ4ﬁ%y%:
WTRER S %,

Basic scattering for charge particles, their typical equipments, and their applications are lectured.
In particular, the collisions of ion or electron with atoms and their energy deposition, electron
microscope, lon scattering spectroscopy and focused ion beam (FIB) system, and nano-fabrication and
evaluations using scanning electron microscope (SEM), probe microscope and high-sensitive biosensor

application are described.

EITEEBSREE - SRR BEIREAZ - INEAERIR
Radiation Control and Measurement for Cooperation of Medicine and Engineering, Advanced Course
XA - R AR L 22 E PR - SHTFRIC oWl 3 % MRS, IndZZ FIH L
T2RHIP £ TORD . OEFMEOEBELICHOWE & X, BATHROMEIEHG® X # - Kz
M U728 - FHI O iR
Measuring methods for characterization of electronic materials using X-rays and particle beam are
lectured from the view of basic theory and accelerator application. @ Electronic materials and their
applications. @ Interactions between materials and X-rays or particle beam @) Research frontier of

measuring methods for characterization of electronic materials using X-rays and particle beam.

ETEEEE A 4 > E— LARCRAITEYR AERBIE - =i dERI
Advanced Engineering on Ion Beam Application for Cooperation of Medicine and Engineering,
Advanced Course

A4 Y=L ZIGH LIZRFOIT /NA ATV TRl§ %o FEBERGR A 5 7731 A8
METOIRNHEHE, T2bb, OFNA ALAIIBT 5 A & P EAE, @GR EHER, O
AR (EAA yF, LRI, 7140V %E), @FEwETNAATE (74 F=y Z7fi#ka L) 12
DWW %o

Photonic device engineering using ion beam technologies are lectured. Broad area from fundamental
theories to application technologies such as ion implantation technologies for device engineering,
optical waveguide theories, functional devices (switches, modulators, and filters), and advanced

photonics (photonic crystals) are included.
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Advanced Engineering on System and Control for Cooperation of Medicine and Engineering,
Advanced Course

VAT LT, VAT AORIEI T OWCHER S 5o R Z IR OV AT AOR AN,
@7 s —Z e EBEEATY & A7 HECREGHE, @D ¥ AT 25 B IO WS
B0

This lecture gives an over view of system engineering and control engineering. Broad area from
fundamental theory to applications of these engineering are included. Especially, we introduce @
safety of the system (@ design methods of control systems using proper stable rational function

matrices @ controller design for uncertain systems.

A EBERERIEZS R LR
Advanced Ultrasonic Wave Medical Technology, Advanced Course
BEWOWH, AEAEH, ICHEAN, BbEdl, WG, SRR CEH CHE B E L

HEWEBOIEENSISH I TEMETL2HERTDH ), IO 2HRWIFERIENTE S, HlE LT,
HE WD N7 7 By & € OICHBAN, om0 ERERBA 20 H1F, BEROZEH 5 mRIcE
HIH O Z I %o

This lecture covers from the foundation of the ultrasonic wave aiming at medical application, such
as the physics of ultrasonic wave, applied technology, detection technology, imaging technology, and
high precision measurement. The Doppler technology and the applied technology of an ultrasonic
wave, and advanced ultrasonic medical technology are taken up, and the latest researchs to medical

treatment from diagnosis of an ultrasonic wave are discussed.

E A B % & B F B 5 & EREEIZ - IWEHIR - KHEEI% - REZEIE
Scientific Basics of Medical Imaging

B A L0 BE L, AmiEmRlgbEm 2 T 270 0L BN HWE LT, MRI®O
FEME & T DRI OB, KIS A M LA A =2 7 oJE M, B{RERLE, 2512, b
70— 7l % B B 7290 O EALFE O FERE & Z DICHIZ O W TS 5,

This course provides basic principles of a nuclear magnetic resonance as the basis of MRI, a digital
image processing, and optical imaging probe techniques from the scientific point of view for the

development of Medical Imaging.
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Other Field Research Training

Hr OHM 38 UNOFEOMIEET, 7077 AHAHBOREO T, —EMMIRIHEF T2 2
L FHNT 5. BREOFMOERIZSAEND Z LT, Fh 2 L RS EREEG 12 X 2 MBI 2 i
B ENTE S,

Students have to research for a period in laboratories which are not their research fields under
control of their supervisors. Students can overlook studies and cultivate originality by interdisciplinary

research.

xR xR I F - ATV NE
Seminar for Presentation and Discussion

BRFBEAED, HOHITo TV AIIRREICOWTOOEEEZ1T) . FIHEHBOIEED D L12, bf
WHEE L OT, FARERRTIHEET ). TOREICLY ., KFEEAGHEHEEZED. HFIEK
FIERABENZOWTHE 2 AT, o REZWGE 32 2 251 iEE % 5

Each graduate student, perform the Oral presentation of research issues that have done
themselves. Under the guidance of the supervisor, to conduct summary of the research findings,
literature, positioning, to perform oral presentation at the conference presentation format. With this
announcement, it is possible to graduate students to deepen mutual understanding, to expand the field

of view for ways to use research results, to stimulate new interest.

SRR
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