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On the Fitting ideals of the ideal class groups of CM-fields
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Thesis Abstract
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Thesis Title
Computer-assisted Japanese Language Learning with
Natural Language Processing Technologies

Natural language processing (NLP) technologies have many important applications in a wide
range of fields and computer-assisted language learning (CALL) is no exception. This thesis
proposes new methods of applying NLP technologies in systems that facilitate learning and teaching
Japanese as a foreign language.

First, a system that assists learners of Japanese with their study of vocabulary is presented.
Although there have been many systems developed for studying Japanese vocabulary, few have
supported exercises that enable learners to study the usage of a word. This system automatically
generates exercises that are based on example sentences, enabling the learner to study not only the
meaning and pronunciation of the word, but aso the usage. A readability formula that was
developed specifically for the system is used to select the example sentences for the exercises. This
prevents the system from using a difficult example sentence when the learner is just beginning to
study a new word. All example sentences are automatically extracted from the Internet using
technologies originally developed for search engines. This is the first system for Japanese
vocabulary that uses such technologies to integrate example sentences from the Internet into its
exercises. These technologies enable the system to maintain a corpus of example sentences which is
constantly being updated. This ensures that learners are exposed to the latest usage examples of the
words they are studying. The coverage of this corpus was compared with the coverage of a sample
of the Balanced Corpus of Contemporary Written Japanese (BCCWJ). Results showed that while
the BCCWJ had better word coverage, this corpus still covered a majority (96.1%) of the target
vocabulary words. Evaluations of the readability formula also show that it performs well, especially
when sentences contain the system's target set of vocabulary words.

The second system presented in this thesis assists Japanese-language teachers with the creation of
electronic reading materials which contain glosses. Although there are other systems that generate
glossed reading materials automatically for Japanese learners, this is the only system that
specifically aids teachers with the labor intensive task of creating these materials. Furthermore,
other systems only generate glosses for content words and a few types of function words. This
system uses a new hybrid method to identify functional expressions and conjugations, enabling it to
generate glosses for content words and many types of function words. Experiments on the
performance and coverage of this hybrid method show that it covers more functional expressions
and conjugations than previous methods while maintaining good performance. Work on gloss
generation for function words in this thesis constitutes the first in-depth investigation in this area as
research on previous systems did not addressthis issue.

This thesis shows that applying NLP technologies in CALL can significantly enhance both the
learning and teaching experience. These technologies not only provide learners with more
comprehensive resources and efficient ways to study, but also give teachers better tools to use for
class. Thus, the entire field of CALL stands to benefit greatly from future advances in NLP
technologies.
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A4 ETIT, AWG ERIIEL o X% HV 2 TODCIZHOW TR~ %, 2 FEOBE 4 V5 = &
2L 0, EERIE & E O OMEE ML ISHIET D 2 BN AERIC AR D, DIREED RS AWG
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WHEHE L TN IR DIAE7EFRESRE ) L— 3 V2 KRB SCEE S D HEIZAER L, <
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. HIZ, IADB 23, ORI X A7 IZ A TE LA ATH S Z L&k ~b. =
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RN AT BNTIE L A L. FZCTARMGETIE, 7 r— X RBAEED AT
Y MIERL, R MEREA~ DR L Z O T v N OMAENRGHEZ DV TR
NEHlT 5 Z & THLETERICAERN R AT v MEEAIRRTHZ L2 L L.

%1, AMFEOE s L.

B2 B TIEAT v MR T 2 B FECUE R IEIZ DOV TR L 72
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AT v NEREERERT D OBMMER N HE TR L 725 & Elil )7 1 & O 7
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P D Z & TRIMERIRICE R R AT v MEEEZIRET I L2 AME LTV 5.

B 1S, AFROEREMEH L TV,

52 B TIXAT > M7 2 BRI IEIC OV TR L TV 5.

53 B, AR T L7227 b ORIMERHIE R E ORIEET L OMER &2 b D FIEICD
WCREIZR B 2k X T 5.

HAREIL, 7a—XRELAT Y NOREWEE 2B KIET IFERRHEIZ OV TR TN .
BH T AOFEFEOEIRL Y AT bREEHERT 2 B LORMAIRE LSS, 2T D
Rl 7 10 OCER TR ORMIMEZ IR TWS . 27 2 s OBUFHIPERIE D 27 o S Fir 2T %
B OEMFIERDME F AN E < 725 & E#G L OER G OMIMEIMELS 725 Z & 2B 60
WL TWA., BT, ZORAVIBREET D70 —A RV AT FTHREBATERAIN WS A
— 7B NVAT  MOEVEOMITRMEZ R Z E 2 R LT\ 5.

WHEETIE, FABROERIVEONTAT > MEEZ M L CHREREMITIC XL KRG o
B D AT MEMENICHEE L, ZOBRICIENEIZSAET 20127 Ml LT\ 5. fRATHRE R &
DAT v RREDOANT v MERBHBEFMICELS 25 L, A7 FEREDA N7 > MEBREA <
7o) REAENSHIML, MAEBEIZAE U 2R HLME G OISTENMELS 7Z2o7o. EHIZAT VB
HEIZ L 0RAE L ERFEGHIEA—T B AT MGEWVMETH D Z LRI TNA.

F6ETIE, FHABEROE S BLVELNTEFTINMES B — X RE/VAT o N HRERGHTIC
X0 b N OMENREEIRILE T VIR E LILEREDIS T L TS, ORI 27
FNOBREIZE Y, MEBENT OIS DAITENT D20 D00, MERE~D R AR LR T S
NTNWDEAF—T BNV AT U RN EHKT D ERIFSEOINIMETHD Z EE2 R LTINS,

TR, M LTHRETELNENEEZE LY, RFEOREEZETRH L TND.

UL BB 510 A SCIMENIRE IR ] O 7= DI 7 v — X FREEIC L At 27> D
PEE DI 59 AT v M BN IEREIZ G 2 D RN AR A SRR AT L CL i A A R L
DT, EFLTHESHICBNTTLEL - T EHSET DL 2ARDRL R,

LT, KigxoFEEIIHL (I%) ORVEZTLIERNHL LD LRDD.
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T SCE A
A b L RAISE 2 HES DSBS D5

HHRE X DNA RIS, HER, BB LW\ o7 fix A FLRIZE L IIVTCWA08, fERTEA#E
Bt a0l A MU AISES AT DA > TND, ZDA R LASES 2T AOWHE L. fix
DOFEROIFRNZ 22> TD, BIZIXIE LSRG S TE 7o o T2 # L T BEHY INaRNICE
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TZEDHBLITND, Ko TARLVAIREV AT LT 52 Lid, MfeE s HER O 2 7 =
R b, F UTHREBIRIEA B = X LD L D035 LS ID, & 2 TRIZECIL. /IR A

NLA LA LA B LR ZHITET 2 =FEOAA DTS T DRISE O TRT LTz,
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YIFIRETE N U U2 0 XBPLIEMALBER & LTRSS, ZOMHEM
IR CTH -T2, AR TIE, X/ N U U NZ RV EEREIRETHZ L%
R L7 E512F 2 MU= U X2 03 Z o\ BERR A PLET 5 T XBPL /& MHAL
BILIOVNAAKEA b L RSEZIE L, BEfEOZ 7 BARMREAR S FEEOIEM 277 L
oo /MAEA RNV RAIIARRBE VRV EOERBICL > TR A2, ¥/ MU R 003
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) AR AV ATHIEFREIZRH TS DR OBZ NS, LB ->T, A AZ~<A TN
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ZEERE LT,

3) TEIUAVA T ALIZED I bay RY 7 IEREHPAETE DR,

b MBS A A4S HIEIZ EGF IS5 & S5 LD 7 « aRT ¢« 7 HBIEE S5,
FET UL T ALLE, R ER 2-deoxy-D-glucose & HAFRS S Z LT, T4 aRT 4
TR A BEE I LTz, S BT, ZOHAPNT L 0 [N ATP 08580 L7=Z2 &b, 87
A~ AT ALIEI bay RU TMEREEAZRHE U CbA N L RAZFHETH 2 EAVRR SN,
XD, HEES hay RUTERWTHE T U4~ A v Al DVERBEORMT 21T 72 & Z A,
T hay RYTHEESEEA R I BLION 2fiETLH 2 2 RWE LT,

-57-




MLEREDES

WA 5 3653 7 K 4 A K
WMOCHEAMENE . EA BERRRTERR S L A TRk
Al BESBRRTER T+ {7
BEESS BN UE B et QlERER R ) e (R
BEMEFREAR TR B (T57) R SRR

b (B, EL (BT IR KEROPAEERGm UL, (A bk Ny b & a2 v
oD AKIBEPEREREE A N L R INEHEOMENT ) L, 4 B D> TV D,

AN IERA S BB L VIRV A L RAICE L ENTWAZ ERMLNTEY . DA
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BEFED X2 X ERBLERIY 7 aaF o RReT7 =Y~ vt XBPL mMRNA A 774
ZHELL, S6IF /2 VU XU DN/MalR A N VR SEREKREZIH L2 &b, /Mak A
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TRAIL I[INARIRMNCT R b=V RAEFET L 00, IRARIE LTS TS, 1/
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ZEmRIRELT,
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w1 K O IAF NI MEN ORHFIKIFIEIIE A . ITHRIEREDORKE I3 7 A XL D H/)
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TR R OB X 2RO T 2B E TH HEREE . B X OESEEE O NoE Iz 0O
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THERE . B L OEXMLBEEORATRNEZ KD TND, ZORTITERME D & OME., kg
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Forbidden Induced Subgraphs Implying Properties in Graphs

Let G be a connected graph. For another connected graph H, we say that G is H-free if G does not
contain H as an induced subgraph. For a family F of connected graphs, we say that G is F-free if G
is H-free for every graph H in F. In this case we say that F is forbidden in G.

Given a property P on graphs, we can ask the following question. What are the families of connected
graphs F such that for every large enough F-free graph G, G satisfies P . This problem has been
studied before for several properties in particular. For example, hamiltonian graphs, traceable
graphs, graphs containing a 2-factor, pancyclic graphs, hamilton-connected graphs, cycle extendable
graphs, graphs containing a perfect matching. Giving a full characterization of all families of
forbidden subgraphs sometimes might be difficult. For example, in the cases of hamiltonian

graphs and traceable graphs, only the families consisting of one, two or three graphs are known.
Even though in general it might be a difficult problem, in this thesis we give a full

characterization for several classes of graphs. In this thesis we analyze the problem for the
following five classes of graphs: claw-free graphs, star-free graphs, graphs having a perfect
matching, graphs having a near perfect matching, t-tough graphs.

For claw-free graphs, we give a complete characterization of all the families of connected graphs F
such that every large enough F-free graph is claw-free. We also generalize this result to star-free
graphs. Concretely, given a positive integer t, we show all the families of connected graphs F such
that every large enough F-free graph is K_{1,t}-free.

For graphs with perfect matchings, all the forbidden families of graphs consisting of at most 3
graphs were showed in previous works. For graphs with near perfect matchings, all the forbidden
families containing only triangle-free graphs were showed in previous works.

For both classes, we complete the characterization by showing all the families of connected graphs F
such that every large enough F-free graph of even (odd) order has a perfect matching (near perfect
matching).

Finally, for t-tough graphs, given a real number t, we show all the families of connected graphs F
such that every large enough F-free graph is t-tough.

Additionally, for claw-free graphs and graphs with a perfect matching, we show the families that

one gets when adding the condition | F] <= k for each positive integer k.

-061 -




L %3656 & K 4 =

=+ w38 B
V=TT = a AR HMEREREE R & FIRTEAIC B S

R, AL T4 LR TGRS e ERE B Y — AN = 7T ) r— 3 Ui &N D
Ko TET UL, VAT AEENEARESNTND LIL, ZOEEME I STV 2T, sk
HHILTND. VAT AEEDO—D L UTCIHHFFATE B 28D T D ODIERHEI O RS A V—7"y FOK 72
EOMRERE Th D, BIEY =777 r— 3 ABPERITERAC 2> TR Y, MRERE OREZFANIH DI
B THD.

ARFFETIE, A UTMEERENGRINEIR L, #eE2RNRTINZ 52 L2 HIE 95, 07T
FHEZNHRIRNL, S OIJRRBTINA R e E IR~ T A2 HESWEN /2 5. ZORERH, JFR
FEHETRL, FET TR BAT DOV AT A~DOERE R/ INRIZINZ 5 Z & b EREND. 7287320,
VHEL AT DORIRA Y, ML, o AT MR A INZ DI 72w & Bl A2 5720 Th 5.
ZHETIIRE, JFIRFEHORESEADES SO ES LB U= FHEMERSI N TE TR, 2 A%
IR ) o T BEA R L TEOR L LOIa v R—3 b I8 R 2 B2 HER S
D, UxT T TN a AISEISERY T by =T aliR—3ky M A SR TR SIUTERY, B R
BV 1AL e Z LIEIRIC DD IO R E R EHE SO0 5. L LFED—TariR—xy b I & I TALFE
BT AR AU AT AT-DIT, VAT ANDOKX AR A TS5,

Z T, AWFE IR EFRTTADIEEDR T TR, MR AT ADENNE G e R IR D,
BN, WPESOEREN Z U 7 = A FOFEHT SISO 75 2 L CEAEEGICT D, — iy =
TH—NTIRY 7 A F T8I URL L ABRIRHE A R8T DREEE M- TR Y, MG AT AR EINZ D Z
LR, ATHERZFEHRARECTHD. FBIZ Apache ¥ = 7 H—3TH ZOMEREZ i 2 T 5.

—J7C, O SRS DR < MR AT 9 72012, ERI L WO BHEORSGE FREAISHT 5. v
TV r— 3 VONBRRTRIE—E TIIR S, EFRFCHEOENELD. ZORLE L EFE 2D RO & E
BHOIGHIZE > TTH. EEXIREEOT— & LBUEOT— X s U, s’ ez Sl L7355
(L R39D, wEOT—2 L UTIEFRO ) 7 =2 MR A 5.2, ERRFOBMGN & i 5 2 & TR
I MERER 25, Ein, V7o MNIFEED LIRS a LR —x RO TRE M T A T, B
WORAELTCNDY 7= A NORSEIZIERT5 Z & C, FROBIABRELT) Z LN TE 5.

I BT, AL CIIEROMRE R SRR RE LTI bR T 5. B A RIS MR LT85 E, i
OOEI UFIRIC KV RAELTZH O E I DEHET D Z ek s, [RIUFRIZE 2 6072 S alrcEius,
ZDY 7 = A NOFERENIEE L TR LT b 2 v iR—xy "FEIRITCH 5 rIREMA S . B2 DA LD
HOE W CEIUE, Bax DY 7 =X FORENMERNFIF LD 2 aR—3 2 MAYEIROD RTREMED S

PERTETIY, QBSOS HEMER 325 2 & T, MRERF OFIKNNE Uire 573 HEHIET 5.
FPUERHO AR OB UER ZAES T 7 Ol UMRERE O 7 32T v &35, £ LT, V73 F vlEt
T USRS 23095, Bdkis, ZOEREE RNy 7 A% ) o T ORSREE ANT I AR ) T
AT . TO%T T ALY o TRERESBIZ L2 DEHEDNRINGENAATS. V7 =X NOERRIC 7 T A%
PR SIUS, EAVDITRAE L QO AMEREREI IR UK Ch 2 rTREM & <, #7057 7 A X TFES UL,
FAUDITIEA LT D HRERLH OJFIRI X IR 5 PTREMED SV

ETEE, 7 a VA bl LI F~—r =77 ) r—2 a2 RUBIS [T LTIZ & 24, 1
RER T ORI & FINTEIASIEA1TH) Z E N TET. 7 T4 7 2 hOBINTEE A U T MERE B, 2 AN
#1100 X VAR L7-BRECRINTCE 72, IBIE, IR ALV ELIEREFIAL, B ORKROBGAL %
P— BN, Java D7 T A, AV REIC{TH Z &M TET-.

-63-




MLEREDES

WA %5 3656 = K 4 =R

AmCEAHEYSE . A BERAA USRI ALY W
il BEMESS N A% Tt WA EH—

BEMESS N A% T+ PSS

BERAR MR LY &mHE B

FR(LY), EL(LY) SHRERNOPGERWML, “ V=TT U —a BT 5%
REEE O EJRIKICIICBET 2078 L, 26 EmEM LRI TV,

WA, AT A X U TRGEEIE R L, BWEHEEORD GNE Y — AR T =TT Y
r—va Nl o TIREEND X H T Tz, TRICHL DL, HRERE N AEL 22—
DRI BTN 05005 & W) FHREDS LIT LIERA L, —E RO%EE LREZ T v
5, I T, MEEERFENBELLEBRICVAT LAEEIBTH2ODOFENRDLNLTWDS, 2O
(ITMERE R A RN L, BRZEHEZ R T 2 FERLETH DL, TNETRESNTE LT
EIX, B ERRKZEEAEN OB SEADEG ENEL LT 2ER LI-FETH D, T2
T, RFSLCTIITR AR 2 HoEEE L HITHi- T TIEERE L T\ D, ERRE 2 B 2k
a7 A NOREIT LICED, BRNEEZOCHS T2 2L TEAORS I EERLTWD,
ZD—FTC, W LT=T — % 2NN 925 2 & T, HWKRIE CTOBRIC K> THI- AR
T —H I DREE R < ERERZEHEZITO Z LT LT 5,

BELEIIARRLOFER TH D, £, V=777V r— g o ofF@EMER EBRRO SN TS
RIS THRERE O, FIKNZEATFENRMLEIZ /> TND I EEBRRITND, TR,
BEAF TIEORE M & ARG SLOR—B TR OV TR TV D,

5 2 T CILIHA L7 BT & ARG X ORERE R T\ 5, 77, BEFOTIESKH & RIK 72
BOOEEPEANDEGENEL L —FETEERLEZTFETHL L E2HHAL WD, £z,
KRR OT IR D FIECOWTHOIREL, Va7 7Y r—2a VOMRERE~NTZENGDOT
ETIHRLTERNZ 2R L TW5D,

9 3ECTITREFEOEREHIN CTH L “MERREFMRHTIE ZIEL WD, KU TRET DS
PERER M TR 7 2 X N I LICEHENE AV LB 2SR 5, v T T U
— g VOMBREERITEEBRA R EICLV EFHTHLEL I ENmb WD, 22T, KX
ZRWTEF Ok L IEFREORS &4 i, BHICREE2RET5 2 N0 ECR D,

FAETIES ) —DOEBEHIM TH L “VERRBRFEDETIE ZEL WD, HBEFIXFIRIC
BT DA B D, FOEE, FELTWAD R DOFIKNE UER D0 HETH 2 &
2, JRZEIRIZ & > THIRZRIEHR E 725, JRRNFE L ThiuL, HERESEEL VDY 7R
F OFEHER L THH L TWBES NIRRT L4505, MRRNRRLZD0THUE, VZ/TZ A D
FEFAR £ CHH LT W SRR 72 & 53035  JRIRAS R CH A AU RE R S EER IS LT 5 2
EEFIAL, %V 7 A NORBEIZE T 5RO 5 Am O LEmICE B L TOEE1T .,

BOETIET —ARZT A IZXVIBBEFIEOFRMEEZRL NS, A—27 v a g MEf LT
DT TN = a r CEREIToTE A, BAE LR 2RISR L, SSIZRERD
LT HZENTE T, BTDFr— A% U TORHEROQERIRE OB KIL, iR T100 2 Y
WEECTH- T, DHEEREZFALEA LV R—32 0 FERERLIZE A, vV VHEMRAY v R
BN e ECRK AR ATe Z LN TE T2,

FOETIIAMLEE LD, SHROMTRRAIZONTHRRTND,

b, Kl o =77 70 r—a BT 2R EE O L JRINTEIH 217 0 TEEZIRE L
TW5b, R EFRZEAOEDDENTE T TEREADOES SRR TS 2 LT, EVAT L
OMHAOFEEMNEZED, YT T U — 3 o OEFEMER EA~EERLTWA, LoT, K#HLD
EH I (L) O 22 T BN HHHD LB D,

-64 -




Thesis Abstract

Registration

“KOU” No0.3657 Name Wilkinson, James.M
Number

Thesis Title
The Establishment and Application of the Relationship between Effective Porosity and
Specific Capacity of Sediments, using Data from Well Drilling Records

This research was conducted 1) to determine if a relationship exists between specific
capacity and effective porosity, and 2) to establish a direct relationship between specific
capacity and effective porosity, and 3) to calibrate and test the relationship between
specific capacity and effective porosity with a variation of sedimentary and rock
environments, and 4) to confirm the reliability of this direct relationship between specific
capacity and effective porosity. Conceptually the relationship between specific capacity
and effective porosity existed. A thorough review of academic literature indicated that a
direct relationship between specific capacity and effective porosity does not exist,
although effective porosity has been studied and is one of many parameters that
determine the flow of groundwater. However, effective porosity can not be measured
from field studies. When a well is drilled, a drillers log is recorded with the construction
details, usually including the depth of the well, screened sections, and water levels under
static and pumping conditions, etc. From these data, we can easily calculate the specific
capacity. Data obtained from direct measurement and simulated pump tests with a variety
of sediment sizes in a laboratory were used to define the initial relationship between
specific capacity and effective porosity. The equation that describes that relationship was
further modified to determine the best solution for the laboratory test data. The equation
developed in the laboratory experiments were subsequently applied to a field well
database of 609 selected wells which penetrate a range of a variety of sediments and rocks.
Through an iterative process, the relationship developed in the laboratory was applied
successfully to field data.

The final resultant equation that describes the relationship between specific capacity and
effective porosity was successfully determined and calibrated using field data and revised
for application to the selected wells which met the criteria to be used for this research.
Individual values of effective porosity were calculated for each well using only the
calculated specific capacity. The equation accurately produced effective porosity results
that reflect conditions in the groundwater system of 9 layers of aquifers and aquitards of
various lithologic descriptions ranging from unconsolidated sediments to volcanic rocks.
The result is that this relationship to calculate effective porosity directly from specific
capacity was confirmed and can be applied without knowing any details of the well
construction or lithology. This is a major breakthrough in understanding the direct
relationship between specific capacity and effective porosity and is shows that effective
porosity can be easily calculated and used to determine aquifer characteristics. The result
shows a significant advance over traditional methods of determining effective porosity
from field data, making parameter estimation for groundwater flow models and
simulations much simpler.
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This research was conducted 1) to determine if a relationship exists between specific
capacity and effective porosity, and 2) to establish a direct relationship between specific
capacity and effective porosity, and 3) to calibrate and test the relationship between
specific capacity and effective porosity with a variation of sedimentary and rock
environments, and 4) to confirm the reliability of this direct relationship between specific
capacity and effective porosity. Conceptually the relationship between specific capacity
and effective porosity existed. A thorough review of academic literature indicated that a
direct relationship between specific capacity and effective porosity does not exist,
although effective porosity has been studied and is one of many parameters that
determine the flow of groundwater. However, effective porosity can not be measured
from field studies. When a well is drilled, a drillers log is recorded with the construction
details, usually including the depth of the well, screened sections, and water levels under
static and pumping conditions, etc. From these data, we can easily calculate the specific
capacity. Data obtained from direct measurement and simulated pump tests with a variety
of sediment sizes in a laboratory were used to define the initial relationship between
specific capacity and effective porosity. The equation that describes that relationship was
further modified to determine the best solution for the laboratory test data. The equation
developed in the laboratory experiments were subsequently applied to a field well
database of 609 selected wells which penetrate a range of a variety of sediments and rocks.
Through an iterative process, the relationship developed in the laboratory was applied
successfully to field data.

The final resultant equation that describes the relationship between specific capacity and
effective porosity was successfully determined and calibrated using field data and revised
for application to the selected wells which met the criteria to be used for this research.
Individual values of effective porosity were calculated for each well using only the
calculated specific capacity. The equation accurately produced effective porosity results
that reflect conditions in the groundwater system of 9 layers of aquifers and aquitards of
various lithologic descriptions ranging from unconsolidated sediments to volcanic rocks.
The result is that this relationship to calculate effective porosity directly from specific
capacity was confirmed and can be applied without knowing any details of the well
construction or lithology. This is a major breakthrough in understanding the direct
relationship between specific capacity and effective porosity and is shows that effective
porosity can be easily calculated and used to determine aquifer characteristics. The result
shows a significant advance over traditional methods of determining effective porosity
from field data, making parameter estimation for groundwater flow models and
simulations much simpler.
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Thesis Abstract
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Thesis Title
Blind Source Separation and Direction Estimation for Stereophonic Mixtures of
Multiple Speech Signals Based on Time-Frequency Sparseness

With the development of modern technologies, human-machine interfaces have become
increasingly important. Among the various applications of human-machine interfaces like video
conference, hands-free system, robot audition and so on, speech information is very useful. The
guestions such as "Where is the speech source?' and "Can the desired speech be obtained from
many simultaneous speeches?’ are often encountered. The former is known as the
direction-of-arrival (DOA) problem, while the latter is known as the blind source separation
problem, for which a sensor array technique is essential.

In this dissertation several approaches to source separation and DOA estimation using a pair of
microphones are described. The methods are performed in the time-frequency domain and can even
be applied to an underdetermined case where there are fewer microphones than the number of
simultaneously uttered speech sources. In addition, the proposed separation algorithm solves the
blind source separation problem, namely without using prior knowledge of source localization,
active time, and mixing process. This thesis is organized as follows.

Chapter 1 introduces the background and the purpose of thisthesis.

Chapter 2 summarizes the foundation of speech signal processing by microphone array,
especially the issues of the blind source separation and the DOA estimation. Some conventional
methods and recent contributions are reviewed.

In Chapter 3, a time-frequency domain masking method for separating stereophonic audio
mixtures is described. The novel approach is based on the frame-wise analysis of the phase
difference versus frequency data plot and the harmonic structure in lower frequency band. The
separation system comprises two main steps. First, the phase difference-frequency data distribution
is investigated by the principal component analysis in a single time frame, and single source active
frames are selected for DOA estimation. In the second step, the harmonic structure observed in the
spectrograms of initially separated individual sources is associated with the frequency components
of the mixture signals. The proposed method attains higher separation performance than
conventional methods.

Chapter 4 describes two main contributions for DOA estimation of multiple sources. One is a
novel selection method of reliable cells, and the other is a kernel density estimator approach with a
novel bandwidth determination. The latter is derived by a statistical model between the phase
difference error at atime-frequency cell and the estimated direction. The experimental results show
that the proposed method outperforms other conventional methods in terms of both accuracy and
robustness.

Chapter 5 summarizes the results obtained in individual chapters and concludes this study.
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L, BEFED Si A & OfE ARG 8K v~ =7 INGe)7DS, #T LV MOSFET OF v
KR LT ZEH TS, AR TIE, BIFED Si MOSFET EfERIFR O Z RIS Ge
MOSFET ERHIIEOFEHICMAIT T, Ge MOSFET OfERLSFEDOEMFED AL % 13 Ge smURKaE &
W Ge i OZSENFIAZ Ay & L7- 528/ AT,

BTy REl, T, VA« RLA VEBIERR O 72D O EEAS) AN A 4

HEADORHAGe~DF B Z ERNT 5. [ERY — A5 frm B2 X2 —% AW TLEERNIE 0Ge &
FIRFNTAAHERS 29 5 Ge & [ - HNL CTAS FICABE L= [RINARHBRE 2B L, RS
AsHEA T AEANLTC. TEASIZASA A2 L2 LT RHAGe R I3 L, EORER, Geldt 1
DOJFHIEAELIL TR E L LTz, Z ORHAGeF DR S Hao B EhiiEsE, — kA 4
BHEIHTSIMS)IZ X 5MGeDIRS HIAHRE AT DOREN HDIRE L. I, R oZnmlE
TRAETIANC L 0 I L LT A R ET D 2 D, GeJR 773 0.75 nm LLEEhN =354
B LDSEIESND Z EEALNC L. ZOSME 0.75 nm 1L, HEA R—XEIEFE LR
TEEAEATHZ E b ol FHEETE, CEMEREEE AT 5GeHIZBW T, GeH CYEHGR
BN EHF 2 Z L 2. GelRI NS 1% #%FN SiosGeos f& CHEAIAT» Z LIk b, —HlEEAE
AT HCeFN IS T2 ER U=, ZOplBlE, FRa 72IREE & R CBVWBR 2 Z &2 LV,
JEHEEGe N DOGeF 1% H OB S V7. JEEE D AGe DR S SR /) AR 2 SIMSIZ X 0 #HHd
BHZ LD, THEEGe O B CHEBRE A TE Uiz, —HlHTEHEEIZ L Y Ge B CfkBu 3EE S,
Z OGRS, B CHEHATE S 22 LRGSO SR AREE b 2 B8 L - BRaR)T 7 L & BRI —
BT HZEAERU BNETE, GeT /) UA YLD T 4+ ML I %y A(PL)REE R
L, 7/ s CBE LT 28 SISk T 2 Rm OB % i3 5. ALFSARZAE & AV TSIl
FIZES 40 nm OGe ) /) VA YEBEELFRIZKE L, Get /U A ¥hbOERNERE
FEIBOPLEZ YO CHIIIT 2 Z Skt Lz, WRAPLIEER OREHEE « L —WF —5hE
KFMEZTNDZ &b, TORNEPEZEHESICERTLIZEEZH LN L. £,
Ge & BINBIUBES I OWER 20 LT R S OFmE RS 5 Z &b, TNOLOMEMIZLD
X ¥ U7 ORFENFHERAS AN L DRI L7 LW O Gz <. HHETIEIANED £ &
D EIRARD .
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WA 2 3667 & K 4 A B
AOCEAYE . B S NG e Ph. D. g A
Il BB 25 B A T+ KH s
Il BB G B P Wy - Bl s TEF
Il BEER R PRI B fify  EH
Il Stanford K7 #d% Sc. D. Mclntyre, Paul

b (0%, &+ (L5%) WA IR 7B O FALaE >Kim 33 T Experimental Study of Defect Behaviors
in Germanium (7 /L~ =7 A O RMaZEENCRE 32 EZERIOMSE) | CEL, 2HEL DMK S
na.

Fl RERER B OMRER EiX, SV 3 (S)F T v PRAX OIS TE. L
L, STV AEZOS— MEMR 100nm PAFIZEE L2, 731 AREOIXH &R
U — 7 BEIEH K 7 & Ok 2 72 BESBETEAL L, B b0 2 2HE 2 PERg A BIXIRAUZ TSV T &
TWb., £2°C, 2 UTBEEN S 0 352 EEEL, BEfFD SERRIK & OfE LES
IRYER S L~ =7 LGOS, FTLWR T PR ZMEE LTHERAZED TWD, Kim Lok
WTHIFEE X, Ge 7 > VA X FRGEE L OMLERRERL G OB 4 k3 Ge X fad L ORI XK
MaDZEhfER 2 HEO & L7 EBRICHE D fHATZ.

F—ECIEEENTR I, 5 ETH, Y—R « FLA SEETEKD T O ORI (AS) Al
WA I EADEENERL SN D, LERNIL PGel FIRFIN AR 2 A5 Cen g HIFlE &
NI RINLIRBRE T DO REICASHA A HEASIND &, Gellik DI LI, —EITIEE
b4 %. ZORHKGER DR S 7O B ENHEEDS, “GedVE & J5 181 DPEFE/I AR 7 HIRIE &
N5, 6T, FERE FIERIC L 0 IEME L L7 R E S, Gelsl 2% 0.75 nm Bl E
WA E LN BE R ESND Z LN END. ZOBEAME 0.75 nm %, EAFR
— REIRTE L2 VWSR2 AT 52 EARaEn5.

HoETE, CEMEEREEAA T AGeTICBWT, Gel CEHURES FHT A 2 L AVRE
5. GeRINARERMS 12 FEFD SionGeng 8 THEAIATe Z &1 K W “HliMEEHEE 28 5 5 Gelrlfiz
(RS - S D . Z ORE R, BRix 7piRE LR CRMLEE 35 Z LD, [EMEEGeF D
HOIEBRE R E SN D, ZOEICEK D GeH IR E S, 2 oMEE X, A i
89 Z24LR MG E B O JRFTAFE 2 b 2 58 L - HRT T LV E ERMIC KT D L08R En5.

FIUETIE, Gel /) UA YOOI T + hVI 3y A(PLFHEN TSI, B
IZXF T D REOEN i I D, LFREALEEZ AW TSER EIZ2ER 40 nm ©Ge )/ U
A VYRR ESN, 22000 RMEEEEOPLABHISND. L EORENRE - L
— P —REEREN D, ZOREVEEERICERT LI EBREND —F, HERES
2 X DR BR S 2N ERH DY, Gel HARIRALIEA I DWENIZ LD ¥+ U 7 O TH 5 Al
REENET LD REND.

FBHETIIANIEO E EONBILND.

AR TH LN Ge HORKMECHRKE D FEIZET 2 BRIL, Ge MK OF i -
BLOE TRRORFREER LICARAI RO TH Y, BEfFO SERBIROREZ EF 5 GetEfEl
BOFEBUZMIT CTHIRT 5 Z LS 5.

Lo T, KX OFEHZIIH (TR DN EZ T IERP L LD LR 5.
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Polymer Optical Waveguide Link Design for High-Speed and High-Density On-Board
I nterconnects

The increasing requirement of calculation power provided by high performance
computers (HPCs) leads atrend in board level data communication from electrical to optical
interconnections. Currently, much attention is focused on chip-to-chip data exchange
realized with polymer parallel optical waveguides (PPOWS) integrated on printed circuit
boards. The purpose of this research isto model the behavior of lightwave in PPOWSs for the
application of on-board optical interconnection. Particularly, the advantage of graded-index
(GI) core PPOWSs over the step-index (Sl) core counterpart for high-speed and high-density
wiring is quantitatively discussed by simulating the optical properties of PPOWS.

Chapter 1 isthe introduction for short range optical interconnection and motivation of this
research.

In Chapter 2, the author addresses the optical characteristics of waveguides with ray
optics. Compared to various theoretical approaches based on wave optics to analyze optical
waveguides, ray optics is less general and approximated. However, for this research, ray
optics not only gives us more clear physical picture but is comprehensive, since PPOWs
support large number of propagating modes (multimode waveguide). In this chapter, the ray
trgectories in S| and Gl media are described first. Next, the launching condition generated
by Monte-Carlo method and imperfections in core area are discussed in order to make the
model more practical.

In Chapter 3, the author starts from the scalar wave equation to describe the plane wave
propagation inside optical waveguides. Then, the finite difference beam propagation method
(FD-BPM) is applied to waveguide analysis, in order to simulate the optical loss caused by
air gap at waveguides connections. In addition, the optical loss and inter-channel crosstalk
caused by biased launching conditions and light scattering are smulated using the FD-BPM.
All of the features can be realized by the equations mentioned in this chapter, so that the
self-developed computer programs based on wave optics contribute to involve the desired
considerations with higher degree of freedom.

In the first two sections of Chapter 4, two types of Gl waveguides are experimentally
fabricated using the preform method. Then, the fabricated waveguides are characterized, and
the measured optical properties are compared with those simulated using the ray tracing
method. Furthermore, the theoretical model is extended from each optical device to the total
optical link. The behavior of lightwave inside a typical link model is simulated totally using
the FD-BPM. All of the calculation results in this chapter show more or less coincidence
with the observed phenomena.

In Chapter 5, the author summarizes the prospects and concerns of proposed methods, and
discuss about the future plans for successors. Through this research, the author develops
numerical ways which are started from fundamental equations, and then the author shows
the flexibility of the simulation models for the application of short range optical
interconnection utilizing PPOWSs. The development of these numerical ways can not only
apply to the high speed optical interconnection, but for the next generation silicon photonics
applications.
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AmCEAHENE . A BERAN MR L (T 6 20

Al BESBRRTER it (T5) W #HZ

BEMESS N A% B fere il Pz

BEMESS RO AR Lot TR S

st (), Bt () IR 42 O PR SKEm S,  TPolymer Optical Waveguide Link Design
for High-Speed and High-Density On-Board Interconnects (& « @& E A R— KA v X —ax7 b
ANANTTeAR Y ~— BRI Y 7 8REHD ) CEL, SENLERIATND.

a2 — X OFEFAEEE O R 5 Ee S ONSYHEE ORI E B L, e CEERioT
—HIREICE THRBEHTEEANT D, A v ¥ —axy NEIF~OBLBEE > T\ D. FRCTF
v IHA A —axy M, 28— KR ~—WFDEERE KA 7Y o NI OIA AT SEELRR
WOEBRNMBHEIN TS, ZRETHRINTE R Y ~—IFPEER KO %< 13X, a2 7O
Pl — 7 BB R IT R (Step-Index: SI) Bl ECTH - 7272012, 5B OA Y HR— KA v & —=o
X7 N OBRAFR AT T 72011, FIBEOFER THx 2RERBREINLTWD. ED7®,
JEPRE Y T BRE U CORMERIT 21T 9 2 & T, KB T2 REXFT 22 R0 EL o TE
TW5. AW TIE, JeRHENRNE, 7256 N B — AMEHE  (Beam Propagation Method: BPM) % ]
WTEE— MWK Y 7 OREZBREREVICHIT L, K0 &k - MEBEA v ¥ —ax s NEEB
T OGNS (2, B, JRITEROAN) A, EEMICHLNICTLTWND.

BIEIIFRmTHY, oA v X —ax s MENCET 2 2N E COMFZE L FREZ N L, AHFZE
DHEERETLTWVD.

55 2 FTIX, SHRBEBNE & F T8 N O SRS O FRHT FEIC DWW TR L, SRR OV 4t
F534i (Graded-Index: GI) B D2 — NGB IK R 2R3~ 2 OB DG FEREREZ R L TN D
72, ZE— FAEEEORERITICB O Tl TEE L 22 5, § 5 RORHESREDE 207, W
(DR BEED D L EN G- b T RMESLO RS VICBA L T, £ 7 v mikd Tt £k
EUATLHETHIETED I L EZRL TV,

B 3E T, WEDEFIC K-S < £S5 (Finite Difference: FD) —BPM 15 % JH V7= 3803 SRR VEMRAT T
FEIZDOWTIHRTWD . BRI, JEE — 8, SR — M HHas I =R E T 256 Ofb
BEK, Hip D EHRSAECEI N OYEELIC L W AE U A ARAEZ BT 5 FEE2 R LTINS,

FAETIE, 7V 74— AEEANTGI AR Y ~— WS s B A EERICBRIEL, £ OEIRE
XK, MEHEEK, Frrailza A s =77 EORMRHI 21T > TW5b. S BIT, 5 b ERES
R&, F3FTR LIOGHBINEIC X HFHRRR & 2 i L, ARWFIE THW I BRERMEAT FHE D %Y
PEIZOWTEBREEZTR > TWD. —F, BEREE MO PR 285G L TRELNLD, HEEK Y
VU RRORHEICBET A I a b—va UITiE, LY EREEICHEEZITY 2L D TE 5 FD-BPM
HEEBEALTWD., TORE, WERKEY 70T =RV 2y b &R TE D0 E SRS (=
T, O, EITERSMN) AEEMICEEHL TV,

5 ISR ORI TH H. AUFEEE LT, RmXOFEHT, xolEoLE— MEp
N OSEARHEFE), R OSEERKK Y 7 2k e L TORMEZ BT 2 FiEZ ML L TR Y,
FERRHER N E A R — R ¥ —ax s b~EHT 2 BT, REESTRIES GO THR Y —L
LD LRI TS,

PLEET I, ARXOFEEIL, EHETHINEOIZZNE TRIBHDPED b T2 hehotz
2 — NGEPEKE Y > 7 OFRFEZRNT L, iV o 7 G217 ) PiEEfL L TR Y, el LY
DIFBIZBNT LY L, TEEFHFTHE A0, LoT, KinXoFEHIHEL (T5F)
DFNHEZITDERP DD DD LHDHD.
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RREIC L, FEEOTmy =7 MIBIT 3B GRERROT AT T 2R BT 5 L) L) 5
TOY & THRT 5 —NA2F2E L, FHISERZE L TEORMEE R L.

BARAIZIE, O E R D5, BHEHFHROSR 251, S 611%, BEfRELE
THEME T H5THZ L8, FAFMOBRMEZ I G Lz 9 2 THGRZ FIER IR
U CHFIfR R B9 D AEE AL IRX 2 422 U7z, FHISEBR ORE R, SREMIRIRD T AT 7 %
BT DR, HEIIFIRXIC L > T, 28T 2R ORI R T 2 EHE 05
ik a BRI Tt 5 Z Ltk v, REFEVR TORMESB IR Y —L" O—2>Th 5 TKJ
TT 44X XV EDOEL DT AT T HEHTELEWHIEBNMEEHERT D ENTET-.

AWFFETIE, S OISR AR S5 2 L T, B, 4 bao—T%0
FLEZZBIGER LIz 7 3 AACLY, XBRE 7D O E % M35 2 & CHIGEY U —
G-, LT, HAGREY U —Z i UfCU S5 2 &Ik - T, FERACHRAEZ 2 b
ST D2 &R, BEIZBITS [KR25F) Z2ET &L 9 el el A MaE LI oA+ 59
HTENAREL T oTe. ARIETCIE, ZOHREEY U —% 1 2 D LI o> = & % Hio
(High-angle Ontology) & FE5.

Hio (22T, D7 vy y MNIBT HifEE 4 DML, T IO IR DifEREE &
ZOIuiFlA M U CRHISERAIT o7, TOREE, BREEY U —20i 2 72V W& LI 7210 ¢
SIS T2 BT 725 A Hio T O & W ) IR HER C& 72, EBig, 2
DOFHIFERTIL, ARSI T 28R A AT 58 L Ol HIT> TWODH. ZOREE, Hio 2
U748 I P A B3 52 F VO T A 7 7 28 TE QW= oFE Y, Hio ZHvs
22T, FHREOTRY 27 MIBWGHRERZAT O SR, 207 my =27 MRIZERA
AT DE IOV TS, HIERRA T A2EDENT AT AT TSR T AT T &
HXHTZEDNARETHH I LA TET.
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BERANTY MR Tt ik

BERANT #dx ME(TY) =il ool

T REH®RT), Bt (ERERBET) KBERE OO RKam3E, [FRkomE
UM B L D RAESHRE > AT AT 24898 L, 7E X DMER S TW5.

PERDREMZ2IRIVEZ AR > AT 20X, FEOIKLE R DN RIC D L, ZDOHH 55
AR D HE R A R O TRBT 2 Z LB F T 2o T2, LEER- T, BEDKLL
72 5 FEE D RA T UL T D1F EREAROIE N EN TN L WS EE I Tz, ZORE
Zxt L, RFsCClE, EBEO7m Y=/ MBI LRBEWIFHEOL & TRIRT DR A
TAEFEEL, FHMEEREZBL CEOFIMEER L.

FEONFIZKROBEY THD.

F1ETIE, AFREOERLERICOVTERTND.

2 W T, BESHEY AT AOEBEIETH DRBEIEIZONWTHEN Led &, RIFFEOR5:
THHNKNEE LR AT JMZOWTHRAM LTINS,

% 3| TIE, AR T AT L COSUT(Concept Support Tool) % O HIO (High-angle Ontology)
IZOWTIREL TWD. COSUT I, Xz s 2 makioxt L CBMEE At 53252 Lick
DGR OERBFIE 2L, S SICBMEERE SO kR A2 BRI S Z sk 0, B
DOHFNG, BART D EE R A FEERICRET 5 2 L ARE L e o 72, HIO 1% COSUT % % &
EHEHLOT, A baV—TH%OFEEASEICLCGER LA 7 V227 bV Y —% COSUT (2
352 LI2L-> T, BEIMRDRADE HET XL 5 2B Lo 72 72418 % COSUT 12535
ZEMRAREE Ao T,

FAETIE, FHOODHFEIEBRFIELZSZEIC, KIDTF 0 X LI+ 5 Z 812X COSUT 0A
PEICOWTEHMI L TW 5. TORES, COSUT O Ji AR HE 2T AT 7 %2 L 0 %< 8+
HEEBIZ, KIZT 4 X TEEDEMBICEMTRE S EZRNETZENTE .

HBHETIE, EEOTa vy MIBIT L HEEZ W O HAEL, £ E OB 5 ik
REZTOEEREMERL, 7V YU —ZWHA LRV COSUT &4 7 V= bV U —%ii
L7z HIO IZ2W T, RN ORE~OREEZ I Lz, ZO/RE, HIO ZE/H Lo
DIFH, ETOBBITB W TIRRE~OBELE N &<, I T 2 F5Mu LA 3 2 5 12T
WEEE A B CEX . IHIZ, COSUT A L= g 2[R UiE T HIO %4> CRIRDE
B LTRER, COSUT TidfF Lo T i o 2 Fal i3 & H v 7z,

FOEHETIE, H 4, F5EOERMEAZIIC, COSUT KTUHIO DFRMEICSWTELZEL, 5
7 E T, R oftimzl ~XTn5.

UL S BRI, IR 2 A 2 Jnakioxt L CRMEE A M 592 Z Lic L ko
HREPH A RS, S SIBMEEREZ SO MR L2 BRMAT 5 2 21k, BRARMBO TG,
BIfRT 2 B e Ak A A E IR BT 5 2 &, RO EUIFIRE SR BIR L RS & 2T &
IR EALE G52 5 FEEIREL, TOEIMEEZHRE L TV D. LD > TAMEDRERIT,
THE, TEEFGTDHEZANRDRI 0.

X oT, KimXoEFIL, L (1% OFMNEZTLIEKRPIHDLLDOLEEDD.

-90-




L %3670 5 K 4 AN e

LA
SFTFPA v ST NF-kB 5] 0 574 7 P RS

NF-«B | IV ESRRE R OFIENC & > THEE Ch 577, EglaE M b IR SO
DOFIR & 725, NF«B 1Z p65. RelB, c-Rel, p50. p52 725725 Rel family % > 2327 E 7 homo-
F 7213 heterodimer (2 X - TR S35, NF-«B G EREEEIZIE, p65/p50 % 7= HAERLIA+- &
L. B BS e RIE 215 L% canonical #2# & . RelB/p52 % 7= AH&IA+L L, B
HIFER O H O R, —HBOREIZBE 595 noncanonical #8538 5, AGaXCld, 7%
A > STz 250D NF-«B [AEA(-)-DHMEQ & DTCM-glutarimide D7 L\ MERBERS 2OV CRE
LT\,

Fram Cl, NF-«B IEVH LR & RIE, FEA~DOF G- B L OGRS THWE NF-kB FHEFIDA
Raf s, MEOERERL,

%13 TlE. NF-«B [HZEHI()-DHMEQ ¢ noncanonical NF-kB iEMEA LRI 564~ D HIIZ0H
TS AT T ORFEEAT 12, ZOFER., ()-DHMEQ % RelB @ 144Cys | ZH:A5E G L. DNA
e I ONEHEAIE T2 2 &2 R L,

7% 2 ETIE, ()-DHMEQ (Z X AR T e A fE(AT LM TiEE(L L TV % noncanonical
NF-xB DOFLEMEZTH~-, TR, (-DHMEQ 73 noncanonical NF-xB @ DNA #t& L 1%
JEEZ BT IS T 5 2 03V olz, EHIZ, ()-DHMEQ %% noncanonical NF-xB D% 737
B LIV TCORZENEFE L TS Z EB0h -7, RIZ, RelB @ mutant # > /37 B & H#k
HEA L, (A-DHMEQ DF#fi#HT & noncanonical NF-xB 1&EMHA b OIS it 217 - 7=,
ZOFER, ()-DHMEQ AW, F7-1% mutant & >/ 7 B8 (Z K-> T noncanonical NF-«xB ™
DNAFSABEEZ KRS & BRIEDIIHI SIS Z &, BE Z VB LV TORLEL
DFEZIND Z EWhoTz, I HIT, B~BITTE 72 noncanonical NF-xB mutant % % > /3
I B LYV TREEIL 2o Tz, ZORERN G DNA FEEHEDY noncanonical NF-xB ORI R E
ZffE L, ZEMEIRE S TFELTND ZE03nhioTe, £z, DNAITHEAHPKR Y RelB O
L importin-alZ biES LIZK < 2o TV D EIR B DT,

% 3 ETlE. NF-«B BEEHA 9-methylstreptimidone BEEUADHEEEMAFARTF O\ NF«B 1%
MAIZ -2 DO 21T 72, £ OFEE. 9-methylstreptimidone OFEME I A BFIER KM
NOREENEETHD Z ENnD ., Fio, Bil-7ehiEsls — FEf e bELNz, 512,
9-methylstreptimidone #5544, DTCM-glutarimide 737555 lipopolysaccharide (LPS)EHFH]
RIS CIEMALT 5 NF-kB (I3 % 5.2 720 \olcskt L, LPS SRR L - CTiE 9%
RelB %5 /72 NF-«B OIEMA AT 2 2 L0305 oTe, ZORERED G, LPSIZL % INOS O
FEUZIE, LPS FRFEHMIC X - TOEMET 5 NF«B DRI < 5 L TN D Z LV S,

ARG Lo TRRASIIZ, 077 A o Ehdz NF-kB FHEFIOFHIL SR & NF-«B il
I, 570 H OO RBOBIRRORBEICRESH T 25O THL LB X HILD,
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Al BESBRRTER Tt [LERUNR,

BEMESS N A% Tt g —8

BERAA MR EEY) Rk R

B2 E S B R 0% BE(EY) & EA

(L), ELEP AREBCE O RKim UL [0 17 A Sl NF-«B BHEAIO#HTH
TEMEEME) LEL T, Bl O (FE3E) LUKV Lo TWD, NF-kB I ZHEINE O/
MR DOHIENZ & > TEHETH H—F, WREILIEHACIIRIEREESCEORK & 705, NF-xB X
p65. RelB, c-Rel, p50, p52 7572 % Rel family # > /X7 'E ® homo- % 7213 hetero-dimer (T &
S THR SIS, NF-«B IEHLRREKIZIX, p65/p50 % 7otk 1 & LT, BIRFRYSRE isZ, &
JE, JE 2 TEME(L 5 canonical 215 & . RelB/p52 % /2 iEpkK+ & L ¢, B Mk, B Oz
PRI, 2153 % noncanonical #7238 5, ARG TIX, 577 A v &z 2 50 NF«B
FHE#I(-)-DHMEQ & DTCM-glutarimide @37 L MERBEREIZ DWW CRik LTV 5,

Frim Tld, NF-xB JEMACRERE & RIE, W~ AL B L OAGWICTHW 2 NF-«kB FHLEFAI
(-)-DHMEQ & DTCM-glutarimide O HILAZ F &, AFEOEFRERL TV,

% 1 # Tk, NF-xB [HLE#I(-)-DHMEQ @ noncanonical NF-«B 1 MEALRE (25t~ 2 i) 2h L %
TR YT ORFEEIT -T2, T OFER. ()-DHMEQ IZ noncanonical NF-kB i&EMELRREICE
T RelB @ 144Cys IZH:A#ES L. DNA ~DOfiE &2 HET L2 L2 R L=,

% 2 ®TIEL, (-)-DHMEQ ([Z X DRk A T Ml A fE (ATL)ME TIEMA(L L Tv % noncanonical
NF-xB O E#EEE R ~7-, T ORHE, ()-DHMEQ 23 noncanonical NF-xB @ DNA #54& L £ )5
EARBEICRET D Z 0o T-, &51Z, (-)-DHMEQ 7% noncanonical NF-xB ® % > 37 &
LAYV TORLEMEZFEL TND Z Ex AMIE Lz, RIZ, RelB ® mutant % > /37 B Z 5%
HIE AL, ()-DHMEQ Dft&fi#tT & noncanonical NF-«xB 1EME(L O 4MHIRERERENT 21T - 72,
ZORER., (-)-DHMEQ MLH, F/IZERAEAN L= /X7 EHRBL 12X - T, noncanonical
NF-xB ® DNA S REZ KIS E D & RENIH SND Z & BIOZ A7 EH L~ TOAR
BEANFEIND Z B DroTe, BT, BE~BITTERWVWE 21T NLS &2 &Mk L7z
noncanonical NF-xB mutant & % > /X7 B L~V CREEICTe 512, ZOFER S, DNA fEAHE
25 noncanonical NF-kB O JRIEAZ G L, ZEMEIZRES FLELTWL Z LR gnoTe, £
72. DNA [ZFEA k220 RelB 1% importin-aS~DOFEEMENME T L TWh A b5 57,

B3 ETIE, MAEWH D NF-xB BAEA] 9-methylstreptimidone AR DOAEETE AR, 38 &
O NF-xB IEHEAGIZ B 2 DR OfE 21T - 72, EOFESR. 9-methylstreptimidone DIEMEIZITA
FAFIBUKMEALOREENEECTH D Z by | -, FicbuEhls — NMEMLEMRE o
72o —J7. 9-methylstreptimidone #%E{£? DTCM-glutarimide (%, ERFEALEET NF-«B % flE
LW, BB CHRIEIEME A2 73, 4, DTCM-glutarimide (3#fa7:5E LPS FEIFFIFL
TIEME(ET D NF-xB IZIZ L B 2 7 olxf L, LPS RRFEHIIMIC K - TIEME(LT 2 RelB %
G T2 NF-xB OTEHAL 242 2 L2 R Lz, Ll X 912, DTCM-glutarimide |35 K5
JUEET NF-xB & P32 7 7 A iR S 4z,

PLEDORFZERE BT+ 072 EBRIZ KL BT ST b, AFRIC L » TR S, 0 r T A
> Tz NF-«B FLEHR O BB EME & NF-xB Ol 1L, 5% O B CAuEEBOBIBIR DR
JBIZKRESABRT 2B OND,

LoT, KX OFEF I LR DA EZZTLERPRHL D ERBO D,
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