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MALDI-TOF &) & 52 $ J&
— 2002 Nobel Chemistry

The Nobel Prize in Chemistry 2002

"for the development of
methods for identification
and structure analyses of
biological macromolecules"
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"“for his development of nuclear magnetic resonance
spectroscopy for determining the three-dimensional
structure of biological macromolecules in solution"

Kurt Wiithrich

m Switzerland
B 1938~

s Eidgenodssische Technische Hochschule
(Swiss Federal Institute of Technology)
Zurich, Switzerland; The Scripps Research
Institute, La Jolla, CA, USA

"for their development of soft desorption
ionisation methods for mass spectrometric
analyses of biological macromolecules”

John B. Fenn Koichi Tanaka

m USA ® Japan

e 1917~ B 1958~

» Virginia Commonwealth e Shimadzu Corp., Kyoto,

University, USA Japan
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% 3%k (MS) 4o 473845

; MNARBEREAR TS TR YTHER (MS)
B

o ESI-tandem MS (electrospray ionization-tandem
mass spectrometry) €8 50 44
w71 1§ peptide B & sa0h 4

o MALDI-TOF MS (matrix-assisted laser desorption
inoization-time of flight mass spectrometry)

K S0 T 5 B0 R A A7 o B X SR
wed <7 1Fpeptide § #6) F

ESIf=~MALDI& £ £

Electiospray

ESI

MALDI
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MSAE G4 =M &k :

sample /ﬂ\
f/"“‘\

ions F
source A\ mass resoived
analysis "““‘““_._.. ions
\\ .4

T
| f:!m E;“I;f }mm
~_" -

MSAx &8 =M 244 :

o E& & (Sensitivity) : {BRIFERKBERAL0
mole#peptide -

o i H (Resolution) @ #4&/]-6d m/z4 59 R F &
Fo¥mAag el Da(—HERTHEE) 2L -

O % & (Mass accuracy) : Al shpeptidestF % K
BRFLRATIKAZS
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ESlitandem MS|(ESI-MS-MS)

v = S RETH E 6
BT EEAF K

ESIey#k &AM A R P 6y - BRPpHAEL 6 &5 0 424
T#HRHETEL (functional group) & FiLe iR, »
LBMEERF (b pH3.SH E48) #EZA B E
T ARMBREIRBECY P AT -ESI—miRk
MR T 24 F L e peptide ion -

% |/ #%£ (multicharge envelope)

O RASFsaa R  #4EA 2 speptidesit & &
lysine - argininesffy » i LAPHE RS » 3k
peptides# %% $ METIKE -

O BHAR» FTM20kDawEZ & ¥ :

s BALIMEF: m/z (HEHitL) = 20,001

» BH19MEF: m/z (EHK) = 20,019/19=1053
s BH20MEF: mfz (HHik) = 20,020/20=1001
= ®E21WEF: m/z (HAik) =20,021/21=953
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% %#M In-gel Digestion

mi
m Trypsin
s Chymotrypsin N

By
0
H
N OH H)N o
N N
H H
By r4
m/z i
1919,0556
100+
16228511
1157.6235
%71 gs1.5062
957.5369 1479.8687|1417 nggg 1526.0116
1123.6340 14077718 4 3932.8910 2954
116&.6:94 z 150175671 16508602 2646
‘/ 1282,7338 i P
{ l 1273‘7?\09/ i’sﬁ?&&fﬂ_l 1?,64'3928 2163.0570 242544
o e l il - " . " ke B " / Miz
Ypob el o A e el et apepd s gl i mph ity o i R g e it ytpp sy gopepepopia iy rppes M
1000 1200 1400 1600 1800 2000 2200 2400
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Ex : 4 #apomyoglobin

Ligestion lonization

hitp A profecmecenter. ngeourse20085 jan eng.pol
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Tandem MS

protein e fragments

Mass

Digestion lonization Izolabon Fragmentation
: Analysis

MS, | MS/MS |
| |
| ar Lt ]l
m/z | = mjz

MIEQ:Ywoars prode DmMECENEET. oGy ours 22005 jan. eng

Peptide Sequencing by MS/MS
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s 9.7 %

R B0 da K G 2 E
# (White spot syndrome
virus, WSSV) whst i g
& K o) 48 - THMESI-Q-
TOF -

B-18% M Virien

Grull-lntﬂll__ ;
BT
-
BE “
B
-
% |
0 -
=
m —

ci8 il
ﬂlflﬁ-—l_cﬂnh"l;rl

®

@Fu &0 WSSV virus ( I[ =o
e Gel sli
- = | Soivioy A ot
— = e @ FIFﬁTHHIIB
i \
@Wmﬁlm’:ﬂ.t "“1.”“‘“ @ Sequence of peptides
e et
k::::::::::::/ @ Dk St
Sesasestanen

In-Gel digestion [rypsin

Protein identification
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Protein identification based on ESI-Q-
TOF Data

Peptide sequences obtained:

YHETVIKTIETHTDN IETENMDEN LR IPVT AEVE EGYFRNTDVEFDEDTLOK
EDAQMEEEDADT.VITPVEGR

VHNETERK I NT TEMOMVEK
WSSV ORF480 amino acid sequence (Matched peptides shown in Red):

1 MDLSFTLEVV SAILAITAVI AVFIVIFRYH NTVTETIETH TDNIETNMDE
51 NLRIPVTAEV GSGYFEMTDV SFDSDTLGEI KIRNGKSDAQ MEKEEDADLVI
101 TPVEGRALEV TVGONLTFEG TFEVWNNTSRE KINITGMOMV PEINPSKAFV
151 GSSNTSSFTF VSIDEDEVGT FVOGTTFGAP IAATAGGNLF DMYVHVTYSG
201 TETE

® Get the sequence data and simply search in NCBinr database looking for
a mateh

® In this case, the cbltained peptide sequences were found in protein
defined by WSSV ORF480, this identifies that WSSV ORF480 is in fact a
structural protein gene

“WMFHI- ORF 311 ORF 284

Virion
Band 1: WESV ORF 418
Band 2: WSSV ORF b02
Band 3: WSSV ORF 276
Band 4: WSSV ORF 474
5” E"Hg ﬁﬁﬁ;m ORF 171, ORF 324
ﬁ

&= 85,10 Emﬂ mnmu ORE 245
Band 10. WSSy ORF30b GRF 134

112 BiRd 1l WaSV BRE 388

13141516 DBand 13: WeBY ORE 480
Rand 18: wasv ORF

17 Band 17: WSSV ORF 473, ORF 377

h-II ll

2 -

144 g = Band 18: WSSV ORF 253, ORF 445
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MALDIsTOFIMS
} L. time of flight »
#. & ¥4 (mass analyzer)

A (source) » duibA BT 1L6) 8167

How Matrix assiste Protein Ionisation?

Matrix #ds4

T UV wavelength 4 Laser £ » 8ot & - s 4E -
HTasae H' - {£4% Protein & + ¥ # €4# - Protein +H* £ ¥
MET BN EEE— 9T (Plume Gas) » £ R EHHRI| T
Protein W4 f &R -

« -cyano-4-hydroxycinnamic acid 33 Time of Flight
[CHCA)

Hatrix
= OF  wil 1 i itk
oY ™

HO™ it v | P ‘-

Protein/Peptide
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Time of Flight (TOF) MS

&+

Bampia
o L 4D Lengen)
_ s Spaee
Eﬂrﬂ ! B it ey
Detecter |0 TOF ¥, = an
I,
:ﬂ- I we E =3 = ing
| - e L
3 Cons: teben o
] jlmd
¥ M I“""‘“'"' .......... [
£ i Ei L ﬂ'l E rd Lk
E ] | & chage of ion, = mess of e, v velosiny of wa,
LS o L lengoh of drifd spaace, 10 fight b of o i il space,
Hoarce 1" Maght bese of s in disfl space with nihal kinclic carpy =
-i LU
E = finft Gpace J‘ﬂ
L i

2002 Nobel lecture by Koichi Tanaka

-

N
: 1_:‘-‘5"'-'." i v A
TOF (time of flight) : 8-+ danalyzer—ik %] % —if detectorsy s «
TOFREFHMZF FEEEk B G50 F oM S Wl To g
HLB-FEmfz -
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MALDI-TOF-MS
lock = Analysis

I 4 R

Sample . .» . Acceleration ATt buba lon detecter
plate m=lziuies grids

Hu: q:utn.m

A A

MALDI-TOF MS#y ks -

& 2
O #iEHE AMAMSFRELESE4TSH—4 -
O #Mamang BV Ah Bk .

DMETOFFHFAAER  FHAHTOTREB LY
E5E -

o !ﬁ.iiﬁ s TR M E P F 6 (TH#H10!° mole) &
aE -

ez
O FAEM A4 8) 5 5] (sequence) SR -
o BARABEHPLCERAROT I BOEHTH -
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# M=+ #— (Tanaka Koichi)

o 19594 48 LEFLT -
o ;9:3#*1.31#1#&.1:&1&#?}
0 1983541 740 & 2 AR A7 300K -

o #1987%ma A HHMETHM T AT
AEOEAN G TTHRETHRH

(laser desorption) &) # M SRk -
O 2002 - A MILRHE -

020045 ERHAST - AEAS -
S - L I ESE TS F

& 3 — A

DHERREFRL LS ——HELERAFEA -
O Bsbeh Lgisk  ERAEREF > A4 Bke)MMA -

0 43RAK - BB AR ERERNG)] KBGO E -
AR -

) A AR M A RN RA o #1949
SN FHEE - T2 -




R

#Sitwy | b H—

8 F it — G5 R FR

O HFEAEERLG ESEEAEBMHMichael Karasi
Franz Hillenkamp » f @M AR HAMLF T F RN
thE PR A  ERMORRETEARE S H4
R TFREAOARELEE PH—KX -

W 19875 AR BANHESAFRTRAST AR - ERL)
PHEAFIR - IATENSTHANTARER g
Robert Cotterif si R 8 £ £ M folkH -

" PEHBESTHARANTRIREANER /I E T -
1988 #6 A # Rapid communications in Mass
Spectrometryii{f ' ¥ M FKarasHillenkamp#yig
@ —18 A dgAnalytical Chemistryd&#§ -
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ARGEARESH

O 19494472 5% - H)1| i (42) -

= O 19655422 5 » B ARIJK— (59)_ °
- DO 19685 E K 5 JmEX (69) -

. 01973442 % > wuHng (48) -
O 197454058 > RS (73) -
0 1981448 > mk— (63)-

- D 198744 BEK > #l4R)) % (48) -
O 19945 %3 » Kxg=8 (59)-
o 200054653 > &)1 %4 (64) -

O 20014485 > Bk R4 (63) -

0 2002525 > mPa— (43) HEK > R EK (76)-

Readings and websites:

OLEXRGERB TR L2650 P H— RN R
% |
o http://nobelprize.org/nobel_prizes/

o http://www1l.shimadzu.com/about/nobel/
index.html
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BARBEIHERT RS
ERA
2008/8/29
B =
® FHRRIEH BB
® A AP EH
® Web 2.0

® RS2 M3 £ 24k - Horizon Project

® HAFMWHETRMA

® £ EAMERE

O HAMAMME : Zotero

O BAUNMHE TE -ELH - SFHBEBATE
® il REREREMNE

® 2 FRAHER

® 443 : e-Portlolio based learning
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HERRNER

® %2 %145 : A Vision of Students Today
B Prof. Michael Wesch, Kansas State University

W hitp:/ /www. ksu.edu/sasw/anthro/ wesch.htm

BBk & 0

® Prof. Walter H. G. Lewin, MIT
migdEanh .
http:/ /www.nytimes.com /2007/12 /19 /educ
ation/19physics. hitml?_r=1&ocref=slogin
W3 £33 - MIT OpenCourseWare

B 4#2 : 8.01 Physics I: Classical Mechanics, Fall
1999

WLevel : Undergraduate
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® Laura Grant
B The Big Experiment

®]Julia Child
B The French Chef

B P B A M St

® Prof. Michael Wesch

® hiip:/ /fwww.ksu.edu/sasw/ anthro/ wesch.him

® Assistant Professor of Cultural Anthropology
Kansas State University
® hitp:/ / mediatedcultures.net/ksudigg/
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22 H H A F 5

® World Simulation : Teaching with Twitter
® Twitter : Micro-blogging

BSMS ~ BpaFi i ~ E-mail ~ Twitter&g st &,
Twitter A £ 3% #: 28 (3n Twitterrific)

Web 2.0

® Web 2.0:% {8 #% 2 O'Reilly Media/» 3] &
Dale DoughertyfvMediaLive International
> 5] 84 Craig Cline#+2004 5 &4 — 35 B B &t
BB LR Y 0 20045 E%
RREBEER -
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Web 2.0

®San Murugesan (2007) & %Web 2.0.% 43
BrF —_kEG > CHERHEZIITE
F DEN@EBERAESHEE -

OWeb 2.0 # T @B MK - EAER
BHATMARAORBREENE » LB
b £ B EF 4 (Time) S L AT EAT
B BER2006FEFEREAY -

Web 2.0 £ ¥ & 47
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Web 20z #3#EH

® User-generated Content ® Rich Internet
W Wiki, forum Application

® Blog ® Ajax, Flex
® RSS5/Atom

® Folksonomy

® Mashup

® Syndication

® podcasting

® Widget

® Social Network Service

SR RE & A

Horizon Project
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Horizon Project # %

® oy M4 A B ( The New Media Consortium) Fu
EDUCAUSE 4 8 £] %71 € (The EDUCAUSE
Learning Initiative, ELI) 7 &1 45 ¢

® Horizon Project 20078 & Y H A RSF HEHF
REZWHFFRE TRRA
B Bé&Af ¥ (Key trends)
B F & (Critial challengs)
B RE ¥ ey F# (Technology to watch)

2007 Horizon Project

® 4ii#i(1 year or less )
1. User-Created Content
2. Social Networking

® ¢ #i(2 to 3 years)
3. Mobile Phones
4. Virtual Worlds

® K4 to5 years)

5. The New Scholarship And Emerging Forms
of Publication

6. Massively Multiplayer Educational Gaming
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2008 Horizon Project

® 45 (1 year or less )
B Grassroots Video
B Collaboration Webs
® + #(2 to 3 years)
B Mobile Broadband
B Data Mashups

® | #i(4 to 5 years)

B Collective Intelligence
W Social Operating Systems

BAHBEHEERA
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® ik b i F Rk 32 (digital information
processing) Z ¥ A o
B digital audio
B digital video
W digital content

P ERTRARZIHR

® c-book

® Digital video

® Cellphones

® disc

® Digital television
® Internet

® Minidisc

® Video game

® World Wide Web
® interactive media
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¥
B F

PR BEERZHEA  e-book

Readius by Polymer Vision (2008)
Astak Mentor (2008)

BeBook Reader by Endless Ideas (2008)
GeR2 by Ganaxa (2007)

Cybook Gen3 by Bookeen (2007)
Kindle by Amzon(2007)

FLEPia by Fujitsu (2007)

gsg%n eReader by Jinke (distributed as Lbook eReader in Ukrame)

Sony Reader by Sony (2006)

ILiad by iRex (2006)

dynabook R by Toshiba(2005)

Librié by Sony (2004)

Portable Document Format (PDF) by Adobe(1993)
Expanded Books by Voyager Company(1991)
Dynabook by Xerox PARC (1968)

A H T A2 HA  eBooK
® Networked Book
B Open Book
® Wikibooks
® Institute for the Future of the Book
W hitp:/ /www.futurecfthebook.org/
® Blook

® OpenReader Consortium
http:/ /www.openreader.org/

®3DEFE
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- @Streaming multimedia is multimedia that
is constantly received by, and normally
presented to, an end-user while it is being

delivered by a streaming provider.

B2 SRR

mm A#AEH | Media Player | Media Player | % LA H# X
A
RealNetworks | Helix DNA RealPLayer any ™m, ra,
Server
ram, .rmvb
Apple Darwin Quicktime any qt, mov
Streaming
Server
Microsoft Windows Windows Windows wmv, wima,
Media Media Player Media Player asf
Services
Macromedia/ | Flash Media | Flash Player Flash Player swi, flv
Adobe S
erver
Systems
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AP REBT R ZHERE

® DV-AVI :
W 720 X 480, 4:3, 30 fps
® % 3% 512K
W 320 X 240, 4:3, 30 fps
® Pocket PC 218K
W 208 X 160, 4:3, 20 {fps
® Pocket PC 218K
W 208 X 160, 4:3, 8 fps
® ISDN 48K & dialup 38K
W 160 X 120, 4:3, 15 fps

RIMBRAHERE
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A1 18 A R Z (1)
® Blog, RSS
® Social Network
® Micro-blogging

B SMS - BpeFi@ 3 ~ E-mail « Twitter#® 3 & Twitter {j B
3% ¥ 78 (3o Twitterrific)

B Twitter vs. Jaiku
® podcasting
® Lifecasting( lifestreaming)

M Jaiku

B Ubiquitous Computing, wearable technology
® video sharing service

@® Internet Television Service
B Vech

RN BRAKEE Q)

® Internet Television Service : Veoh
B allowing users to find and watch

@ major studio content :

OCBS, ABC, WB, Viacom's MTV Networks, ESPN,
FEARNet, Billboard, Ford Models, US Weekly, TV Guide,

and others
@ independent productions :

ONextNewNetworks, 60 Frames, Can We Do That?,
Goodnight Burbank, and Dave and Tom.

@ user-generated material

M peer-to-peer & Adobe Flash-based streaming
video technologies

B freeware, but it is not free software.
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£ M B R HERI(3)
®Slide.com

® Netvibes

B Netvibes Universal Widget API (UWA)
B Pageflakes » iGoogle - Live.com - Yahoo.com

®]Joost(P2P/TV) - \

® TeacherTube mﬁ?ﬂ“@
B http:/ /www.teachertube.com/

® Technorati

B an Internet search engine for searching blogs
B competing with Google and Yahoo

RIM B ABRERA)

® Peer Review of Teaching Project

B htip:/ /www.courseportfolic.org/ peer/ pages
/index.jsp
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Netvibes

® Prof. Wesch z Digital Ethnography £
&R
W hitp:/ /www.netvibes.com/wesch#Digital Et
hnography

Slideshare
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Slideshare

® Founded : 2006
® Type of site : presentation sharing
® Registration : Optional

M required to favorite or tag presentations
® Presentations format :

B PowerPoint

B OpenOffice.org Impress
BPDF

®Slideshare is linked with Creative
Commons

Slideshare

® other social sharing services
Badd tagging
B Rate
B Comment
M embed content

®Slideshare is linked with Creative
Commons
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Slideshare

®SlideShare is the best way to share your
presentations with the world.

® Let your ideas reach a broad audience.
®Share publicly or privately.
® Add audio to create a webinar.

AR IR

Relumn
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ZOLBED . -

Zotero

hitp:/ /www.zotero.org/

PAHMEAE - TEBE - 2FHSB

Retum
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BAAKBRHE - FTE-ES - FFHNE

® Mahup T & : X Yahoo Pipes %1
® Mashup API : X Google Maps 24|
44 ERA T AMBEIE | M Google &4

W Google Picasa

B Google Picasa Web Albums

B Google Maps (or Google Earth)
HBlog

REBREEEN G
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e-Portfolio based Learning
RA%#%BR

@ EHISERRER

B Rcampus

B Represent

W zPortfolio

H MyPortfolio

H ePortfolio

B Interfolio
® L AERBARR

B SkillWise

B Maraha

B OSP (Open Source Portfolio)

RCampus

http:/ /www.rcampus.com/

RCampus
® RCampus is a collaborative learning community that utilizes our popular
Open Education Management System.

® Free

RCampus
® With RCampus Open Tools, faculty and students can perform all their
work from building websites and ePortfolios, to managing courses, to
building academic communities, to finding books, tutors, and other
resources.
RCampus % # £ 4
® Youtube
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Represent
® A free e-portfolio for everybody.
® It means being able to show what you want to who you want.
® You own your data. Represent belongs to you. Its your place.
® We will never, ever, ever pass your data to anybody else. Ever.
® We believe in access for all. Represent is standards compliant and 100%
accessible.
® Right now we're running as an invite-only service, while we test and add
new features.
zPortfolio

http:/ /www.zunal.com/portfolio.php

zPortfolio
® zPortfolio is a web-based software for creating Online Portfolios in a short
time.
® You will not need any of writing not need any of writing HTML code or
using any web editor software.

® zPortfolio creates all the necessary files and puts them on the server
automatically.
zPortfolio
® Hosting is FREE!
B Unlimited Space
B Use your WebQuest Account
B Unlimited Portfolios
B No time limit
zPortfolio

® A place to collect and save your coursework
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® A tool for creating digital resumes to send to employers

® An opportunity to use creativity to represent yourself and your education

® A portal that helps you connect your educational goals with your pérsonal
experiences

® An electronic resource you can use to apply for transfer and financial aid at
a 4 year school

® A chance to reflect on your education, to make connections between where

you are and where you want to be and more...

%&£

MyPortfolio

http:/ /www.myportfol.io/

MyPortfolio

MyPortfol.io
® At MyPortfol.io we give you the potential to stand out from the crowd.
® With easy to use tools you can create your own individual look to
showcase your work, either in a portfolio or a boutique.

® You can choose

B how you present your work and make the most of your space

B what information users can see about you

B determine how you want prospective employers

M or buyers to contact you

ePortfolio

http:/ /www.myeport.com/

ePortfolio

® The MyEport ePortfolio system is being used as the Content Management
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® This version of the ePortfolio system is up on http://www.myeport.org .

ePortfolio % # £ 45
® Judi's Schlecht

B Rio Salado College

m http:/ /eport.maricopa.edu/published /i/ud/judischlecht/home/1/
® Shelle Hawn
B South Mountain Community College

m http:/ /eport.maricopa.edu/published /s/ha/shawn/home/1/

SERHAER  £F 20 B
SkillWise

http:/ / www.skillwise.net/home/

SkillWise
® Free voice editing/tagging software
® Commercial UK Based ePortfolio - VQManager
SkillWise
@ Flexibility - whatever your process, our e-portfolio is designed to fit
@ Most Comprehensive - encompasses every aspect of assessment
management
® Intelligent Software - artificial intelligence engine gleans maximum value
from evidence submissions
® Learning Delivery - delivers Guided Learning Hours
® Most Accredited - the comfort of broad Awarding Body approval
Mahara

http:/ /www.mahara.org/

Mahara
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® communities.
® Mahara provides you with the tools to set up a personal learning and

development environment.

Mahara %% £ 5] # & =
® 2=

B http:/ /demo.mahara.org/

® T

Bhttp:// Www.mahara.org /

OSP (Open Source Portfolio)

http:/ /osportfolio.org/

osp

® a part of the Sakai Collaborative Learning Environment

B http:/ /sakaiproject.org/

OSP#
® Matrix: Institution's Perspective
B Track student development and learning over ﬁme
B Enable institution to demonstrate adherence to standards and
certification requirements
B Matrix allows for predefined structure in portfolio templates
OSP#FHE
® Portfolio: Student's Perspective
M Upload homework or assignment once, use it many times

B Handy respository accessible online — from on campus, off-campus,
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B Student has control over who can see which documents, which
portfolios
Interfolio

http:/ /www.interfolio.com/

Interfolio
® the best way to collect, manage, and showcase academic and professional
credentials for applications to positions in higher education, post-graduate
study, and other opportunities.
® Interfolio offers individuals one central place to store their most important
documents, while also providing the means to distribute these materials to
any institution.
® Interfolio's services offer a revolutionary way for people to present and
market themselves professionally.
Interfolio
@ Students from over 500 institutions have accounts set up with Interfolio
and over 100 schools have formally partnered with us to offer the best in
online credential management to their students and alumni.
HESA
ePortfolio at Virginia Tech

https:/ /eportfolio.vt.edu/

UBC z text technoloogy

@ ETEC 540 - Text Technologies (UBC)

B http:/ /weblogs.elearning.ubc.ca/ textologies /links. html

M The masters-level course Text Technologies: The Changing Spaces of

Reading and Writing at the University of British Columbia uses a course
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® The masters-level course Text Technologies: The Changing Spaces of Reading and
Writing at the University of British Columbia uses a course blog that includes
this list of resources, collaboratively built with social bookmarking tools.
Digital Entrepreneurship Community
http:/ /digent.rit.edu/

Digital Entrepreneurship Community
® This community, created by business faculty at the Rochester Institute of
Technology, is comprised of students, faculty, professionals, venture
capitalists, and other interested parties from around the world.
® To visit the community page, use the login “digentguest@gmail.com” and the
password “ritdigent”.

B or your own Ning identity
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http:/ /blog.yam.com/

Windows Live Spaces

AWindows Lives F #4835 & E 4835 » R £MSN Spaces
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http:/ /www.roodo.com/

xuite 8 3%
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http:/ /blog.xuite.net/
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#Yahoo’f F &9 483 & & w35
http:/ /tw.blog.vahoo.com/
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http://yblog.org/
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http:/ /blog.udn.com/
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http:/ / www.sitelala.com
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http://mysinablog.com/summary.php
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http:/ /www.qooza.hk/

Showhappy.ne
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http:/ /showhappy.net/
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http:/ /www.emeimei.com/
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http://blog livedoor.com/

£ X blog
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http:/ /photo.space.rakuten.co.jp/
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http:/ /blog.drecom.jp/

237



B e~

238



General Education

e
o
-

R
e

i
Lo
.

o
e

B L




240



General

Education

i

o

o

L

\“;\AV;’T;Q?’I’) i

L
i

o



w s

242



— ~EH
4 B fx A%
T et WA B SRR R
PREE RERHRER BB E OB
MRS L2 AN HE R TR BRI R
PRE— B TIBUAKRE TERYIFPEFRPOTE
=& B BOAKEE ERRE TR
Bt ESERE it e 2R HE
BRAERE BERE TSEEE IR TR R
=RE FENRE BB L
Balll B KB BRI
B&I5 HhLIREER 18 NRH: B HE S e YRR U A X
B TS HEZREF
BRI thIE K2 TR R
eSS SN EEE T BEREERLEE
L TN HE HE RN SR

243



G ]

=25

4 ¥l B
TR RERAMTE BEEE
THirE HREEK WA
R SRR BEEE O
A BERIE AR WEEE T LIEAGH
PR JEEEEE R BEEEE L
R | IS TR SEEREE 0
g FREAMTE SEFRBE O
Bz RERAMTER BEEE L
[AE % KBERE EEEE O
S | FrAEEEEHERER B E R
TREEHA REEiT2ht EEEE O
e FREAER SEIRBE LB
EETS TLEE R A BEEE L
REE | LSRR W E O
BEE | FrEBEETEERER Bk E R
B 25 2EEBITAE EEEE L
BRAZY TR WEEE L
BRI EE BT EEEBiRE BEEE L
IEF] RERHERE EEEE L
TERTR L = 2 ABEFERL
e Rk RS Bk E th
| BREH FEE R b EREE L
Hin GHE e g SEEEE L
B GHE: S ik e B E L
sz HREER AR BEEE L
LRk TR KR B E L
LR BB BEEE L
HEE {EEEEE R BEEE L
HER BB EEEE L
EETEfE LN APl R

244




e

NG 48

(—) £4%8 " FlaaEik
(=) Blx=£8 ' I HB L
(=) #u47&k * HhaLi=x4E
(w) 8l#fThk ' "EREE
(%) Hh$¥nm
1~k 2BEEEH
2B RS E
) AMae
1~k RFmMEE
2 @B B TR BHBEEG - BlRGEG - EARELE
) e
1~k Hibbxie
2-mB A RMak IS Pak mAYEG - REIAEG - BRI
(N\N) F&a
1-@mE: EAE N
2-@m B 4 a - BB
(K) B
1~k REKLE
2 @B BRHALE - RBRE/ME
(+) #ita |
1@k FRENE
2 B AR
(+—) #&a:
1~k FHRELE
2B AL ARfERAL

245



o~

P

9

S

246



RBBEE
(T %4 ut http://www.mit.edu.tw/1_introduction/trafficl.htm )

1 AF@ARANER (BELR - AERMLR - ATHEREN)
(1) =&XF:HE63T4aR2L(ETEE) B2 638
BBRARLESIEE) ~ AE#KE - NER
B4 -
(2) #H%E: B2 80l A L#FaAERL(ESILE) 10K
RGBT -
2. HMEXBEE SRABREIB/IAETGI 2ER)EHE - F b
BHEBEE A ELABATETFROCE—HAITRE) B
FEFS PEBLLBEIAILK AT 100 2R TFBROLHE

TE% BT AMTFHRERARKF] (BELTYSEARS 122

£)e

Fol
FHEGE 6_@’&
@ Eadt —

ﬁ L N r 4
B Rl

’-"—J- ﬁ
y .

X &

&y B

03X

MR B

AR A 4B E LT ER 845 EF 0 (02)2908-9899
AK 4yt - http://www. mit. edu. tw

247



- - 24301 84
<BHEHBEAR| s o
n_2=° n x n r r[‘ o mr_ n ) n J
. 200419/ B
13 W35 B8 26 THIPKE C6 4 NEEe W
e = 14 B=g8 B14 21 EEEHE D4 Q2 EEe 64
Z:) *3( EE i‘li’. 15 WS 5 2% NBRE F2 L REES G
CAMPUS MAP 29 MRS GO
ol P STIRAS: 0AREE 5 EMSN:
16 BMA®R E8 44 Ehd G2
B HH > EREMGE 1THEXM 6T > BEES: 45 JMINHER 16 ~ H6
: 1 BEE=E 110 18 MRAVCIRAMGS 3N .- B8 A3 W
g —g— 2 MTE N 2 M- c1 46 TAEN H5
SN 3 TWE HY > EEWA: 3 M= BY 47T MRER G5
4 8/ 8 19 IR 13 34 BEs BT 48 WRAEE H6
ﬂ 5 RaNEl Dg 20 TSR 14 3% BES B4 49 BAKRERE H6
6 B—I% F1 21 {EtRIEM D8 36 WA= H? 50 WMERDE 14
R bt b9 22 RIMIER D8 7 mEEm 7
8 H—1 65 23 TRIRKHE F5 ¥4z UF
7( 9 B EB > BRATES: 51 PRI B9
10 8—5 E9 P BEKMERN: 38 EEME  C5 52 BB c8
m 1 8= ] 24 MEWMM F6 39 KEme 4 53 BELLMANch/C3
- 12 =i €9 25 ENERRNCE 40 tim= 13 54 RMBILE 02

248



) S

48
i}
P
B
xh
:‘ﬂw

KRR A AN

+ ¥ n MEARELEAERHAINERFR 2K
+ EREL :(03)3197200 & 3088
- 4 3k ¢ http://www.cgmh.com.tw/cgv/

EEVENE

- AfTHE:
. P LERORAET S BEHFLHRBIREBGB T S)REA
M (4 10~15548) -
2. BHETESRAELBE T R)BERAF (4 15~20 548) -

- BRXES
. BERAMESREBE (GbhA - GLEE-EEN - PIEEN) 24
ORARR BBERLERBRE (£ THE2 R - A4ty BB 30
T ) 4 10~15 paERERN (XBEFHH L)
2. BRMEFE "HE-TwIEE  "THE-BFT SR, BE o HFN THH
Bog 35T & BREBIKEAHN (EREBHY 50~80 n48) -

SEERTER
REmm L B

meRon
&\_T

- REESE N
- REEEZR

249



i s

250



