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2018 483 - O3t
4, A2 JQ
MATH501, 502 - CHASHL T (Algebra I, I ) eeeerereeemsmimiisiisisiiiii s (3-0-3)

MEFZXME - MATH 302
2o %, Nilpotent#3t 7tah, At % @AY 7he (Module), Hom#t #thd, ®14 8, Algt Galois of
2, 93HA|, Separability ¥ UEA].

MATH503 - 7|-I§_]-|:|-|_/I~_%_II- (Commutative Algebra) e (3-0-3)
MeZzAHE 0 MATH 302
gt} o, #4agt} Jtet, FA 6, Noetherian®t, Artinian®t, Discrete Valuation®ti} Dedekind@, ¢
vle}, Apd7ge].

MATH504 - 7}2H2I0| 2 (Commutative RiNg TREOry) sttt (3-0-3)
MerZFZAMbE © MATH 501, 503
Chain conditions, prime ideals, flatness, completion and the Artin-Rees lemma, valuation rings,
Krull rings, dimension theory, regular sequences, Cohen-Macaulay rings, Gorenstein rings, regular
rings, Derivations, Complete local rings.

MATH505 - CHAZZ AR (Algebraic NUMber Theory) i (3-0-3)
MaEE=AMIH2 0 MATH 501
b 2ROl 22, Dirichlet T8, ideal class, 240 tha 2AAIAS] 25, GaloisA,
class field o]& A&.

MATH506 - 3")5!2%]2014\_% (Analytlc Number Theory) .................................................................... (3_0_3)
Mozt MATH 505
DEe|gAlEl 0] Ae, BIIRAOIE, Zeta ¥4 U L-F4, 45080 SMSA Y Y A5EE.

MATH507 - 7PHAAZE (Additive NUMber Theory) i, (3-0-3)
Hagro] QA Rxd ojstel sttt
The sum of four squares, Polygonal number theorem, Hilbert-Waring problem, The
Hardy-Littlewood method, Elementary properties of primes, Vinogradov's theorem, The linear sieve,
Chen’s theorem.

MATH508 - Cj£7|5}8t7)2 (Introduction to algebraic geometry): - (3-0-3)
MaEZXMIE 0 MATH 501
ti471sker A iRl algebraic variety, o2} ##o] H= 7|2 /gy JAES et AIRC=,
affine, projective, quasiprojective varieties, coordinate ring, regular map, function field, rational

=

map, biregular and birational maps, singularities, blow-up, divisor, canonical divisor, intersection &
1 o2 &8l diamAa g 59 55 e

MATH509 - S3FZE (Finite Group TREOry) - s sssssieeeseeeee (3-0-3)
Mazx™Mab2 0 MATH 301
oo AgEopo 382 4 U= <AE, permutation Eof s wjil, +O ER SO
Solvable and nilpotent groups, Extensions, Wreath product, p-groups, Frattini subgroups, Fitting
subgroups, Sylow basis for solvable groups S-of sl vij-&C}.



MATH510 - EAS|ASE (Complex ANalysis) - - weressrsrrsrmrsieieiiiitit it (3-0-3)
MLz Aap=E 0 MATH 210
i dds 548 5018, AdAdY. siHL»53. Runge A2, Riemann AF372], siAA 2
et Riemann =H, 23} &42 Picard Ad.

MATH5‘|4' 515 - gﬁ_l_il-_/r_% I ,]I (Real Analysis I ,]I) ................................................................ (3_0_3)
Mzaz=Aat2 © MATH 311
Lebesgue 5% 2} Lebesgue AF, 0]F0]&, 14 Banach 33t S0igdS, dWE=g, B2d 2], oA

o 71 A=,

MATH517 - ﬁnl_?_uol'zo'l}ll (Partial Differential Equations) ........................................................... (3—0_3)
Mez=AaH=E 0 MATH 313
Cauchy A, Laplace ¥}A Al Hilbert 37F29] #¥ Sobolev &7F, Potential ¥, Heat WA Al nlzqF
FSPA|
o

MATH519 - SFASHAISE (Functional ARalysis): e, (3-0-3)
MLFZAMIFE - MATH 311
A4 wEl57t, Banach 3%f, Hahn-Banach 72|, A4AI&, Fredholm ©|&, Hilbert 57t&, 2421
Fourier ¥igF 4 7 28 Banach %

MATH520 - 0| 2YA|| 2t Lied (Differentiable Manifolds and Lie Groups):-c-eeeeeeerereereneees (3-0-3)
Mz AMaHE - MATH 321
0] 2 ohokA| et BE2ohekA], Tangent4, Vector &, Frobenius Az], BlAo]2, 0|E&Al, Lie 0]&, Lie <1}
Lie @4, Exponential Maps, &+, B2, OtUA|A e AE=2,

MATH523 - O] E9d+a7| & (Introduction to Differential Topology) -« weeerereeeeemeeeenenens (3-0-3)
MLz=™MabE 0 MATH 321

Immersion, Submersion, Transversality, Topological invariants

MATH524 - j4A 4F4SE 712 (Introduction to Algebraic Topology):«:-:-eeeeeeemmeeeeeseennns (3-0-3)
MezX3HE - MATH 321
Simplicial complexes, Eulers, Homology ©]=, CW X, Lefschetz9] 1A A2, Kunnetho] =Al,
Cohomology &, Poincar?] AtjAdA 2], Intersection ¥ Linkings

MATH530 - _}I\_E_I%Hlil' (Mathematical Statistics) ......................................................................... (3—0_3)
MeEZFzAMaHE - MATH 430
Z782Al. Neyman-Pearsono| Hxge], o=8ldy, Qdad444, 295448, A48, v2add. £

oA A7, Bayesian YH.

MATH53‘| - E]-_E_E (PrObablllty Theory) ......................................................................................... (3_0_3)
ApF 7‘*43 : MATH 311, 431
38 552 SBUYE. Hele 2%, Markov 474, o £y, PetEd] 7153 £E, Martingale, SHEAE
WA, SOl WA, BEaA



MATH533 - 3| HEAM (Regression ANalysis) -« st (3-1-3)
Maz-ak2 0 MATH 333, 430
Gauss-Markov 7gz2]e} &E&83 ZFTH A A AFAQ F4AEH, AFAIERA, FHEA A9
+AREA, Robustst 743 A&,

MATH537 - &&0|A 2328438 (Stochastic Calculus & Financial Mathematicg)«««:eoeoveeeee (3-0-3)
MezXabE 0 MATH 230, 311
TR 7HAE7E, 28 HERA, FAEAEA S

a Zact 7|2 o2 disto] shaettt. siA st
J\E3 S8 FHES olGstol IS AUshs ABUBWAANS JEiT 1 o AR}
MATH538/EVSE579 - gjoq%ﬂl (Enviromential Statistics) ............................................................ (3— _3)
st/ et W R Zopoll ApE o] &E= 2 SAZIMl Wit 712€d] " UiEe 555t #AaE
d 2A HolHE S84 AZEOE o]&sto] EAsiEY I ZANE siMsts YHE st o HESUS
Safo] B} HlolEo] et E4S FYHC2 olsist MY SAIYY N, PR, AAPEES welg
}.

MATH541 - %%4\_%_!‘9_] HOH:I|:I-I I (Methods Of Applled Mathematics I) ........................................ (3_0_3)

MazRar2 © MATH 412
Aol MY AT Y AR A A4 Regular and Singular 4, GASYEY, WKB ®f

H, Green?] st

MATH542 - 2824510 HIH [ (Methods of Applied Mathematics 1 )« wweereresesersrususisinnninnn. (3-0-3)
MeEFZAIPE - MATH 313
AER A Volterra ¥ A, Fredholm WAl Hilbert-Schmidt 2], Wiener- Hopf ¥¥, PDE, &3t

2 (Distribution).

MATH545 - BHEEH (Calculus Of VAriations) e (3-0-3)
MeEZAMHE - MATH 311
22]E2]9] HEWH Fuler WA Al Hamilton-Jacobi A8 Al, HAX X7, Quasi- Convex &2, &A{A ], 0]&
7ts7d.

MATH551 - Ails“}\'l%l‘ (NUmericaI Analysis) ................................................................................ (3—1_3)
MeZzAFabE @ MATH 451

AYMY WA AAAE, AR L urS o, ABY, £U4, BAY A, A 29 2R AR, A
QuIy WSl AR, Texie neMeElS] A

MATH560 - 227|5}3t (Applied Geometry for Computer Graphics and Vision):-:ceeeeeeeeeees (3-0-3)
MezX3HE - MATH 203, 261

FH g ael v]del TstelA WHE & 34 39l u]Z7|sh tHAle] Ydaet, tiaetA SHut

. FAH9] A 7|5t Morphologyol 91?} Pattern 91A!, Fractal 7|5}s}, Waveleto] 9Jst Al ¢= S04

4@ rx ot

rx

%EﬂO]K] Jefz=, JEHE to] #£Ar8  Cayley 2, T2§x9] embedding, Map Colorings, +9] Genus,



2018 43} - ojsfd

MATH562 - Z3F2 1T (Combinatorics I )(3-0-3)
&A™ A4, Polya A2let 28, Interconnection network, T2z A4 Block design, S-3st7|s}sh, &

el

MATH565 - ELSO|2 (Coding ThEory)« sttt (3-0-3)
SAlo]BolA EE QR R eet ojo Awd LA ALRAE S5
Linear Codes, Nonlinear codes, Hadamard matrices, The Golay codes, Finite fields, Dual codes
and their weight distribution, Codes and designs, Perfect codes, Cyclic codes, BCH codes, MDS

codes, Reed-Muller codes, Bounds on the size of a code.

MATH567 - CHAZQISE (Algebraic Cryptology): s ettt (3-0-3)
Maz=Aap2 0 MATH 302
Agdie ¥ 229 JEy AutS &8, Discrete log problem RSA, elliptic curve cryptosystem.

MATH570/CSED508 - O|AF & AHAL7|StSt (Discreate and Computational Geometry) -« (3-0-3)
Z1ot 2419 7] 7§89l convexity, incidence problems, convex polytopes® QA 7|5t 2AE5Y
arrangements, lower envelopes, crossing numbers 9] tfjsl &&stH, ol2ist &3 & 7|5t EHES 9

st 7let ATl HAYSS Fgatel ARl sl5 YnelEL AAste Wl dal s

MATH603 - EI'I_}'\_jlél‘%_ll‘ (Algebraic Geometry) ............................................................................... (3—0—3)
MeEZz=AMaHE - MATH 503, 524, 612
BAQL0UA], A8 A2, Riemann =Wy gi&=3A4, &2 ¥ Tg] 2WH, Residues, Quadric Line

Complex.

MATH604 - E‘I-%-I'I_ﬂ% (E”Iptlc CurveS) ......................................................................................... (3_0_3)
M2xMnE2 : MATH 505

oAl the=Al, BHa 5414
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MATH606 - an%él% (Automorphic forms) ................................................................................ (3—0_3)

Modular form, Siegel modular form, Jacobi form, Quadratic form, L-function.

MATH608 - 32 Z2Z|T|4 (Homological AlGebra): i (3-0-3)
My ZEAMIHE - MATH 301
SEZX|gL9 7|E7E¢9 Hom, tensor, Hom@l derived functorQl Ext, Tensor? derived functorQl
Tor of HisiA ®l¢H olF& ol&st tiash JAPY FHt dZAIECIE Quillen-Suslin 9 72,

Auslander-Buchsbaum 9] A2]&52 oJBH ZHsI=AR] A7f5Hc}

MATH612 - CHHEASEA R (Several Complex Variables) oo, (3-0-3)
AaFA0s © MATH
Bergman Kernely} AEF Al Plurisubharmonic <, Pseudoconvexity, Domain of Holomorphy, Levi

A, Hardy =3t ZAl2]qF U7

1



2018 4ofidf - Ot

MeZEMHE - MATH 311
Fourier g9 7244, B« 43, FolM 38 % @i, A4, Hardy- Littlewood®] =tiets,
Lebesgue Z7HA4H9] Fourier ¥zt

MATH6‘I7 - }_il-sﬂlsllg_ll- (Harmonic Analysis) ................................................................................. (3_0_3)
MaE=MH2 0 MATH 514
Fejo] Waat AEAE AMA 59 7|2 olzo] Tote] TR kS, Felo] WE R AL, BIY-2x
AatAL, THAol 3oiata Sol Tt of 5 2 ;
At BAlete] AT Sol motel gy

o

MATH619 — Hrqé%{r% (Theory of Banach spaces) ----------------------------------------------------------------- (3—0—3)
Mpz=Hab2 @ MATH 519

712524, Dvoretsky-Rogers Ag], AEA Q] vp}s F7F, Choquet AERFAZ, Grothendieck HEA]

MATH621 - O|27|58F (Differential GEOMEtry) e (3-0-3)
HN2axRTH2 : MATH 520
d40l&, n AMY Riemann OYJA, SE, Ricci FERIA % Scalar &, Jacobi®d, 7[stA EWHH,
Gauss-Bonnet A2], Gauge ¥, =531+ Ao At

MATH622 -— %_J.\_E_I-%Fi-“ (Complex Manifolds) ................................................................................. (3—0_3)
MpzAaHE 0 MATH 520

Sheaves, Cohomology, Infinitesimal Deformations, Hermitian 2 Kaehler thQFA|9] 7|5},

MATH623 - O|2QAFASE (Differential Topology): - -« - wwswrrsrrmmmmsseirise (3-0-3)
MAFEAMTE 0 MATH 520
ChoFA| 9] Embedding, Sard A2], Transversality, WE] & o]2 Euler £, Hopf Degree, Morse ©0|&,
Cobordism ©o]&.

MATH624 _ Eﬂ-f—x;l'-?-l*c,l'—f-%ﬂl' (A|gebraiC Topology) .......................................................................... (3—0—3)
MAZMTE . MATH 524

Universal coefficient A 2], Poincarduality, Jordan-Brouwere Separation A 2].

MATH625 - Liegtdt 1 B E (Lie Groups and their Representations):-:-----ooeeeeeeremmmreeeiennn (3-0-3)
MeEZzAMHE - MATH 520
Exponential Maps, Clifford tJ4¢}t Spinor +, BIth&7te1t H3E, Representation Ring, Lie 49 &
=2, Peter- Weyl A2, Dynkin Diagram.

MATH641 - 1.8 x|2} AAZ| &4 (Eigenvalue and Boundary Value Problems):««:«cteteeerereee (3-0-3)
A FAS W, fEdd A, fE WYy, ¥, Krylov W, I3XEA, ASAIEARE
(Several Time Scale).

MATHé645 - ¢_E|_|9r;‘e||0_=llé_ll- (Mathematical Fluid Dynamics) .......................................................... (3_0_3)
MeyEZFzAMabE - MATH 313



2018 «staf - O3t

Navier-Stokes B4 Al Weak-Strong Solution, AEAASHA|, Euler ¥4l Kato, Ponce, Yudovich®] Z
IS, Vortex Dynamics, Measure-valued Solutions, Singular Solutions of 3-D Euler Equations,

Concentration-Cancellations.

MATHé647 - H|IMF M O| 2HF-H Al (Nonlinear Partial Differential Equations)-«------seeeeeveeeeeeennnen (3-0-3)
MezXabE 0 MATH 517
Schauder©o]#, Fixed Point ©]&, Harnack £&5Al ¥ 24 027154 = FAYEA, 7IAYEA 5
2l=2jof] 2ol vAdFY A9 sie] EX, FL/doll st o] .

MATH651 - LSTZI H}\"Ol' (Advanced Numerlcal AnaIySIS) ....................................................... (3—0—3)
MeZzAabE @ MATH 551

B2, Alucte], FFT, Spline, $A14 A&, o]& AE9] Extrapolation A}0]|
A

(o]

Ao] xpe, HRYPA L5,

Mo
o
oX
it
1o
>
Ra)
éll
r
g
Mo

MATH652 - ﬁnl u|:||' -'A_IQ‘I _}I\_ilz_'lluol‘té" (Numerical Analysis of PDE) ....................................... (3—0—3)
MaZARS . MATH 313, 651

Ritz Gallerkin', MEY, £UY, 241 % 319 R4, B, 224, QWA Fel U SURA, Sy
qate sty gaxEtel $A4.
MATH66‘I - EI-IJ\Z"JE‘H EE (Algebric Graph Theory) ................................................................... (3—0_3)

MEZ=MHE - MATH 464

iRl 22, Strongly regular J12fjmet E438F AF 221, Distance transitive 2=, Distance Regular
=, PrimitivityQ}t Imprimitivitye] 447, Association Schemei} Bose-Mesner Algebra, Design o] Zo|L}
Coding o]0 249 &8,

MATH662 - _?_Ilbl-z_'llj_EHE% (TOpOIOgical Graph Theory) .............................................................. (3_0_3)
MaZ=AMa=2 0 MATH 301, 321
Jejmo] FHo ol ufgyf HElsto] Tefjmo] PJAES Afohs 2ofoltt. o] IEg Fofo] o]
Bt o2, 2o FAH|FA] m5it voltage graphs, fHO| #AMEuE BAIH mjE
o] 2o Awd, g = et X exfAZA], 22fZO] genus, Cayley 12fZo} 9] genus 5o O

MATH699 - *"Al‘b'_ G|?_ (Master TheSIS Research) ............................................................... (7'-%3_!‘26')
Al ey Al wsto] shAgo] Aqlgofe] x| =wiut AutE FHote] 1 olsliet uhE WastogM SAt
A Bg W ATEAL F19C) MR T

i)

MATH709 - 789 E7° I' , (TOpICS) ........................................................................ (1_0_1'2_0_2'3_0_3)
tistd IgolA JiAE = wak= olejo S¥s| JRASor & et AAY T AN FEEL Qe A
JBorE A o EZFo gz ZFolstcl E7FO] A AI71eE AR, Zoys, Ayt oty syt Asin uibE

s7}0] 7hssitt.
MATH709 - EH_/I:%_II-%?OI- ................................................................................................ (TOpiCS in Algebra)

MATH71 1 - zo'i_/'\_%%jol' ------------------------------------------------------------------- (Topics in Number Theory Algebra)



MATHT19 = SATEHEZE ooveeereriseeimeisiii s (Topics in Analysis)
MATH729 = 7|SFEHEZE +rvvveresersseeisiie sttt (Topics in Geometry)
MATH739 = EA[EHEZb +rvveerserssieiseeiise st (Topics in Statistics)
MATH749 - SR ABHEZF coivieieiierissiisisi s (Topics in Applied Mathematics)
MATH759 - ZIARABEEZF e, (Topics in Computational Mathematics)
MATH761 - igul'%g%l' .................................................................................... (TOpiCS in CombinatioriCS)
MATH762 = LB IO BEZl oerrrerriieieietiist s (Topics in Graph Theory)
MATH768 - ELE R EZE ottt (Topics in Coding Theory)
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o AAskEe] Vg 52 =R
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PHYS606 - QHIZI- %El%ﬂl‘ (Elementary Particle Physics) ................................................................ (3—0—3)

AHAS olF= a4 849 7l YAHelemetary particle)?] FR/et o]59 Ho AES URY o5 4=

Argo] 712 dajQl Ao]A] o]&, B&F T (standard model), BF Y-S doJi+= o]E(beyond standrad
A

model)ol] T3t 4747} o] 2ofzlct,

PHYS608, 609 - ZatXOL22|3H, I (Plasma Physicsl, II): e, (3-0-3)
AR wel Aste @ A A" 7HR] ddE dEd 2 +5dd A1 WY Aske] &5
SetR0F VhE, EefR0re] g g4 SiA. MHD o2& ol&. A
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PHYS610 - I:l'i‘"E (Many Body Theory) ......................................................................................... (3_0_3)
de Agshks UAtEe oAl ol2oRAM dAPEEA gH. Coulomb gas, =¥ Bose gas, Fermi %A,
A, ZRAEAY, o 24 Oieh o] & Zeith

PHYS611 - or;q-;g% (Quantum Field Theory) ............................................................................... (3_0_3)
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A "ARPZIE, GAF AEsh, KAt ol dEAE, AR ol 5 LodAl 289 2 ol Ue

o}.

PHY5612 _ zdﬂ_%alg_l (Computatlonal PhySICS) ........................................................................... (2—2—3)
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molecular dynamics ¥, 0] WA £X]A oy 52 ZTdT 5 QL

PHYS613 - }E)H:H}g I (Theory of RelatIVIty) ................................................................................ (3—0—3)
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A, 223 FAAR 59 AAF beam source 5& tHECH
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2ot A AMdddS olget S&EokE FaA UEH
PHY5652 - ﬂ_g%agr 7|§ (VaCUUm Physics & Technology) ................................................... (3_0_3)
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PHYS653 - 2 E28|8F (SUPErcONUCHIVity) -« -wereesreresremreresmmimsmiei e (3-0-3)
AX Lo 7|E71d9 BCS o] W Josephson #Af, Type I, II A EH], Ginzburg-Landau ©o|=, A}7|A
HA, QEaT A2L olgstel 7128 2ME @4, LeAHE S ched 8 thEo

PHY5662 é-l EH'%EJ%—IF (Biological Statistical Physics) ......................................................... (3_0_3)
AN dolubs 2ed WS iRt o Wag SAZA AIWue adch A9 J1ER 1de

A9 2, AsA g0, AR LEAL A U o2 A Sof ofgt 7]EA Yt ool Protein folding, Al

AR mae A Yol ole) SRPY A2 A wyol s EAZeIe ABUHA RS A

PHYS663 - 4F210|2} UA 34 (Phase Transition and Critical Phenomena) - «sceeeeeeererennaneees. (3-0-3)
FAM LTS 0 PHYSH12
SASAANA doju= o 7HR] gRlolet ARG digt LAQl osfE FHE=E ot A " AR
Aol JRolg Zladste 29, ARG, 594 FA ol A A4 ol Aol ARE 2o
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PHYS665 - HIMA SHSHI =F0|£ (Nonlinear Dynamics and Chaos Theory) - eeeeeeeees (3-0-3)
AroA el SEAC 2oyl e &4 dde RE=E 5t chaos®] 4, Synchronization S& H]AY

A "oz AAsict o] A2 Coupled oscillator®] network pattern formation, stochastic

PHYS666 - cai_"% g_l|. (Physics of Soft Condensed Matter) ...................................................... (3_0_3)

IR} 2RFd 9] AAf|(soft-matter) S Tl ESH= Z2jm{el o, ARoA dojiuf= o2 ZFo S
AJfstct. o4& AbEolE, ¥t 5 UEAL S8t melt, A LEAL AW (interface)?] 8 -F i} /giﬁ%, x}7]
= S|

A" HIb Oh(selfassembled interfaces and membranes), A2, AX(liquid crystal) =S tfEct.
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PHY8670 - %El-zurﬂq (Plasma Dlagnostics) ............................................................................. (3—0—3)
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PHYS680 - BrAtZ 28I E (Introduction to Synchrotron Radiation Applications)-------ee-eee (3-0-3)
Srabgo] whde| el YARES o] 83t ZE S8AF 2 AdV]|=o ggt &S OEh
(3-0-3)

PHYS681 - 71£7| E|3=2{A| (Accelerator Technology)
UAMY 7H&5719] AxF AAY U 25 59 AMEAIAHS] 7|0 g thatt. fofojyaAa 9l 2fjEjA A7),
CEARZRT] Ve, AR 2 AR 7, 1A"® T)e AA" Aol]le 52 £

£14F 712, nEn /2, =
St
PHYS690 - __ll_a-.?él'%_ll‘ (Advanced Opt|C$) ......................................................................................... (3—0—3)
A} Yare) ofaf PorSg hEch BUS, e I, MY I3, Felo] B3, 38 B} So| zgd
o},
(3-0-3)

PHYS691 - 2|0]|X&&|&t (Laser Physics)
o ¥ FF 52 UM 7k ¥E,

ol SA&F e, ol E
LA of2] Fofof oigh 2fojAe] &

O|5&, rate Y744, &4

g5 oo

=7, ol A &7 59l
PHY5692 - OOFZI-%%_II. (Quantum Optlcs) .......................................................................................... (3—0—3)
RAZ174e] ArEHE v o= of o] Aejrd 2 574, Wiyt E4u0] AsArs 53 TEC Ay AE)
Aurg JE|, GAF A&, 1A AuEAd, 258 AR AeArg, WOl v uAA e Fo] ZIED
PHY5699 - }Sllkl-_t__i_ﬁ?_ (Master TheSiS Research) ............................................................... (7'-%3_!-;&1)
== A= w40 Xwo mpet MAeR] =F FAof] Hgt ALE Pt}
PHYS701, 702, 703 - S8 SHEE] 1, I (Special Topics in Condensed Matter Physicsl, I, I)---- (3-0-3)
=4 =gge] A+ AANES 4ol JA &
.......................... (3_0_3)

PHYS705, 706 - S S2|StEEI, I (Special Topics in Modern Physicsl, 1)
Al 22igte] A+ HAEZ Aol I oEH. o W AdREE, A 2 24 =2e A

WA & EFTIC
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PHYS707 - %HI%EJ%_IF%E (Special Topics in Statistical Physics) ............................................

£ 2ejsto] A7 wASS 2ol YA chech

PHYS709 - 2| S2|StEE (Speicial Topics in Mathematical Physics)--:-eoeeeeesenemieisiiiiainns (3-0-3)
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13 =2|st o2 Ao HQgt 48t gulg rhEch
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PHYS712 - A(‘DII EJQ!'%% pecial Topics in Biological Physics) ............................................ (3—0_3)
yegeiste] ATuAIES ol IA ohEct

PHYS715 - 71£7|E2|3t5-& (Special Topics in Particle Accelerators)::::::ooeeeeeeeeseseseeeeees. (3-0-3)
ZH&71=elete] Agolgs Aol Ml oEH. 7H47] beam st AAHGAAL storage ring, insertion
device, 137147, d37H5719] vldY &9 S& 20

PHYS718 - EEI-ZDI-%EI%_IE (SpeCIaI TOpICS In Plasma Phys|cs) ......................................... (3—0—3)
zoxo} gejste] 7 5L 2ol W chec

PHYS720 - Yjufer&&=

H o] 2o} 7]5o
2](neural coding), 910}~
<+ Ao At AE7

(SpeCial TOpiCS in Brain science) .......................................................... (3_0_3)
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S ounad Surls SRy S oot 2Ae w2t Jae] N ReH St &

1
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PHYS801 - 2232 (Colloquium) ................................................................................................... (1-0-1)
A L A ek A7 PHES 2ol U chech,

PHYS811, 812, 813 - 1gE&|EZI, I, I (Special Topics in Advanced PhysicsI, T, I)---e-e-eeeeeee (ZHSHY)
W7ol AJA| = 1}% ojelo] =elatute] tistd w& upgol] Bast 4o vbmoluy 3o uA = A
TUoA TS o1 Qe AFARoEE FAAoRE . Y&y deutge @9 o] O

PHY5890 - ?_I?.i IEI-I_%?- (Extramural Research Internship) .............................................. (7'-%3_!‘%')
sy o fisreAo 22 odRg g 4 RS 3N LS 5§ APAClE Soid
PHY8899 - I:lr*l'_lc__i_ﬂ?. (Doctoral Dissertation Research) ................................................... (7'-%%_!‘15')
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P 2zolM) w8} £, ko ¥ WS PRy HISS ¥Ysty EE

o

ofr

(120 S AT

rh o
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ftjo
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LIFE5‘]6 - _l%_i_xl—k“ikoll%%_ll- (Plant Molecular Ce" Blology) .................................................... (3_0_3)
Al ALl M & 9 biogenesis, @A translation¥}7g, MZY THERA o]F 3}7g, o] upido] Tofsh=
A a

DuAE Y RS0 54 Zol, wE % g SN Loet

LIFE517 - __'LE-_E_ZI‘%ZJ%_II‘(AdvanCed Molecular Genetics) ........................................................... (3—0—3)
Ao sl by FaT B2WY 3 sl BAhgmstel A4 ¥ 2 WA 1M ostY s
A A7jstn E2sl7] 9lo) MR ¥ RoRoM el ASRE AAIAE Azt 51 98 &
ol gl nH fAe, S BY £2, BA SAAS S& mEAT oS A el BAb gHs Rof
oM 71 sast HaES A =5t 2 AAA &0 dish A Al sdez Fshy ot
LIFES31 - %EH; %_Il'o %%OF (Current Trends in Chem|5try) ........................................................ (3—0—3)
ssh, A%, 518 Hob2 ATt AVASS tiyom shet Ayl 2 230 APERS A
LIFE532 - QFASIEF (Quantum Chemistry) e (3-0-3)
Qrtelato] s|Relelet statalel BAlO] thet S8 AF, Yk BAlel MAlpx, AAbet 2Alste] A EA
8 9 seryieo] QRtelatA ojs] £ THEC.
LIFE533 - A3 22|58t (Experimental Physical Chemistry)- - s (3-0-3)
ghetAto] AMRElE AAGAIE AR £ ARESH] et 7IE2A|A S Aottt st oA Tle, A157]
=, HolgA, ol27e 55 23
LIFE534 - _E_ZI‘_E_%%_!‘ (Molecular Spectroscopy) ........................................................................... (3—0—3)

LIFES35 - 1%%7'5'-%_! (Advanced Organic Chemlstry) .............................................................. (3_0_3)

wrlekere] 7120g R WA, vherIE, YAlete, gt free radicals, 94 55 HEH-

LIFE536 - _I?ryl?_l‘%il-é_r (Organic Reaction Chemistry) ............................................................... (3—0_3)

9712kl 7124 ¥hg, carbanions ¥ {72429 &, 4etetd vhE, n2jet AUWEE 52 Flastth

LIFE537 — 1%_?_7'&%_'* I (Advanced Inorganic Chemistry I ) ---------------------------------------------------- (3—0—3)
2ojstete] 71BN, £3] eltte olgi BAHIE @4yl oF Hol24 wigdaye
A7) A ohEdk olet a Aeskelal xBA} et 4faict.

1o
-4
B
e
O J
12
i)

LIFE538 - 1%$7|§I-§_II-H (Advanced Inorganic Chemistry[[) .................................................... (3—0—3)
w71 dolg&etete] 2] X S&5 Ry ot I Ajastele ATl

e # RleseEEY 2R a 240 Tadh UY, 92, A9, Alswde ESCA 58 FE

_4"_
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LIFE540 - 1S5 M3l3t (Advanced Analytical Chemistry):oooeeeemeeermeeniiii (3-0-3)
wasteo] flejel LARAYe] ol B therh E3 Avjstelolx ol gohs FAYel €2lE vy

A ER] Aol TehY AFSY AK0] RAYS BUY 2 9t selg awc

LIFE541 - -E-&I_E-_' %_Il' (Analytlcal Spectroscopy) ........................................................................... (3_0_3)

LIFE542 - Z-ijlgl-oF (EIeCtrOChemlStrY) ........................................................................................... (3_0_3)
wAgfstoA FHASHA ol &5t BA 2dHe Al ], ¥ AFo] ¥ BAREEH BHAQl 77)1AA]

= OEH. ®3 58 24 2Es 149 S48 dsor AYstr 4o whet AR ZAZAC Aed &

Ae THEZ 2

LIFE543 - EI-%_II-_E_Elﬂ (Chemlcal Separation) ................................................................................ (3—0—3)
dofiststolA o] &ste UM EY Al €2E R, AddS &5t 382 Ittt

LIFE544 - ZgHdr2 A 2XM (Synthesis and Characterization of Macromolecules): -« (3-0-3)

nEAte] olg JbA] % WSS U0, 1 2YA Aol BA U 79 Y Andtc

LIFE545 - FEj1X & =4 (Morphology and Properties of Macromolecules)-------seeeeeeees (3-0-3)
OEARE] SR, PEHAR H 2442 28 ol8Y A S oFY, IH SEEAYE Avlstt

LIFE546 EI_I' gl-%—l nvironmental Chemlstry) ............................................................................ (3_0_3)
35 ofAlo} Alge] BN nasted, nEO WA ot e@BUSel BANH AU AL o
2] DS slstAol xFYolA Tl s|ARML wol5tc)

LIFE547 - 11 S33HHiE3F (Advanced Chemical Biology) -« werrerersrsieniiiiins (3-0-3)
Rgere slwto g sto] YAgAo] 715 @ &0 thgt olshel ¥ WEEe chech

LIFE561 - HILAIE 93t E5{ZI2F (Patent Strategy for Researchers): e (1-0-1)
Bet, e MR Aatg by aRHoR AAMAE (58], FGuIY, AAH) stol AHAlg BE

sto] olojg IJrjstet: Mk Apxtet dpwalate] WA chect

LIFES63 - EOJ2 (CatalysSis) «--w-wwerererrarerseaemtasertees et (3-0-3)

S 2a BUYES 5 Eojabgo] 2Rdls PR oA nEgch Eojo Ax, Eojet 1 ®
o] S 9, WS4 Ee] SYUHS vjoul, Fojo] pxe Sy wote] WA, FojugolN vrgAEAD v
g7l 7ete] BAIE ATt F&E0), AstgE0), -7 50, FUAS) SO 54T AgYelS cheoh
LIFE564 - 22193t (Molecular Thermodynamics) o e e, (3-0-3)

S B Aol UEREE oleblxle] ARES wAEels WA 2ol QA chich AegEAR s
RS Abgotol ChRAle] AWES AR Adtetn] 9 UL AQYA B AFHOR Zojgict

LIFE565 AH % I‘%_g_% (Bloreactlon Englneerlng) ...................................................................... (3—0_3)

_42_



2018 ‘4Fafstat - ojstd

A FUigkg,  Al=giab vhkg 5 AE YESAIAE] it v]E2de] R FAMIE5 S (Molecular
biotechnology)ol|®] 3&= Bl-¢iL ©olF vigoz ot AMEFUHZ7[9 A7 R AAgE ZolA &t gt
=
=

S
nontraditional biocatalysis, metabolic engineering 5 #]A19] A& dr2 235+ Hof

LIFE566 - _gﬂ%ﬁl (Statistics for Engineers) .............................................................................. (3—0_3)
AX[ol7} Yolo} & 71RH EAsrS Zelait. B8, SAY J12Y2 R ket LIPAES oh2A o

o Experimental Design Techniques& BTt

LIFE567 - _g_zo'lg_lz_'lil- (Engineerlng Optimization) ........................................................................ (3—0—3)
sieb g ol WAIEE FHet BAIS 4etedg Agstol AL o5l WS olgHoz shustn
pAMoR Aoets VNS theth MAEY, vaEAEY, BWEs AYAY S0 Hdsbyn chis

85}, AGEAAY 59 AN AS NS AT et

LIFE568 - Ij)I:I-Z."olI ol% (Computer Control Theory) .................................................................. (3—0_3)
A7 o] &3t ZAAo] 7|H-E 739lstH discrete system, Z-transform, computer interface, dynamic

control simulation 59| ¥2]¢} o]£8& t&r}.

LIFE569 - ﬂz_-lilg_g_;g (Integrated Circuit Processing) ............................................................. (3—0_3)
delE AAe o] Aol THE o WSS UEH SEAME H BREA] ALY V|ERolE2e OF
A 53] 2A0A E85 e etetgeto Ao SAS vo. A4 44, eetsA, Ateh oA, et a4l

Het5 52 Heth
LIFE570 - & 282AIE1St (Translational Research in Plant Science):oeeeereeeeisneeieneesn (3-0-3)
BoputEox PSS AlZHlo]Q EH|lIm2X|o] st XAl HEsHA 9 Zlolol, F=2 particular

molecular farming, phytoremediation and biomass and bioenergyol TisiA] E2514 = Zlojct. 12|11
AlZ Hio| RE| T =2 X[ thgt 7|2A Q1 d2]E olsistuA] Algety}t Fote] & izt A= A sHA €

2ok,

LIFE601 - __'l_a-_E_zl‘%l%%_l‘I (Advanced Molecular Biology I) ..................................................... (3—0—3)
StsAl o419l DNA 24, §XAA A x3, DNA Repair, §XA X8}t 7]45, Transpossable elements, &
AA wdel £ 52 A9 2Ha A7 Au S 4] Zlo] Qi chech.

LIFE602 - D2EAME3HT (Advanced Molecular Biology L ) s errerrussiesinimisinsiiicisinnas (3-0-3)
LIFE 6019 A&oz 1% AMZoAS Chromatin® A2t I Ex|, SXA &9 xA U Somatic
recombination, Oncogene & &},

LIFE603 - __Il_a-_ﬁ_{l%_l- (Advanced Genetics) ................................................................................... (3—0—3)
wste] 2T A4t 2o sl =wS L Bt Al B8 w49 A=z A4St Rl Ao

U daes gt

LIFE604 - Hl-OlE-lﬁ _E_Zl- _ﬁ_i%_l- (Vlral Molecular Genetics) ....................................................... (3—0—3)
slolelAg sisld, Beld, MR S4S 7= UxtRA weste 1 7z, 2A| wo| U sFAmete]

A 52 z2 et

LIFE605 - };l%}lx_li{:al' (Plant Signal Transduction) ................................................................... (3—0—3)

Ngol W, 2w, A% BB 5 AY AU ep WUy 5 AWRAY WS ARSID WS
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so] Qropert.

r

71550

LIFE606 - 112 AMEBMESH (Advanced Plant Cell Biology) -« wwrresrrmereresiireieiiinne (3-0-3)
FAM 432 ¢ LIFE 506 A 2A2]s}
AEA| Lol Solet 20} V)50 #st] AESle aEM SRS, AT A+ W8, ALY 5=
o,

LIFE607 - ﬁ%%zdi-“%_ll‘ (Plant Functional Genomics) ................................................................. (3—0—3)
M43k ¢ LIFE 510 A} 22AH3 28}
g QAAS ATsHE PHS Sstt 4

mapping, proteomics, bioinformatics 3]

rHorp
cl
*
»
F
F_I'l:
re
H o

LIFE608 - }\ﬂl%ual'}sol'l%_ll' (Plant Developmental Blology) .................................................................. (3—0—3)

=
AEo] HEES AT gad =dS SACR ]t SAp9 wop, ol 3 & oY, AN
o

=
PARFoRel ME, W UL, FALT 5 AE AvY LY AE QA e

LIFE609 - EI_I-H_lllleI-g_g_ll- (Protein Engineering) ................................................................................. (3—0_3)
grlo] 29} 7|58 ofslslL 837 ostol REAN ZAIYol 7&s Ty walo] AU Yejo} A

Alegs oEH. fAA AEE o] &sh T A1 U V|ls 522 RH o3 FRY MEE olgt 74

AFe] ¥rel, directed mutagenensis, mutation &1}e] 24, THEEAl A3l ol obxyAd  fulAl al drygo] 19t

g gete o83 AIH SBol7l] BN s|zo|Rl S0 SHE Ef

LIFE610 - J_LEI' i_/.\_%ﬂl‘ (Advanced Enzymology) ............................................................................ (3—0—3)
G40 P9 A oFPUZ Yalg olsleln UM AIXoR S8ab ofstel Bao TAN B4, UA

%:L [L | =1 ul ul c’oE w = 1_oT":_]"}\ﬁ_1 —é‘——/‘\—-q C\)_]Jg}\é ];LJ_TLZ‘Q—K%] ﬁm
Bok UIgS Zaeln] AEAY 5ASg J|EoR Ao LT e SAA A4, J17] BAU] B
o j

2 o}

LIFE611 - AoHi-"__,l__E_ZI- 45%* (Biomacromolecular Structures) .................................................. (3_0_3)

51
BYA] RES FYott US| V)52 Do) 2FA ofsjstEs thEel sk A4 ofs,
SHIA-DNA, SHE-, T -steroid, H-thY 4510 A ofs], AATMIAY wHgI|ALY T
= = P S

o]3fl, functional genomicsS st £SO 2 4 9]

2y
o
e
ila}
-4
B
Ul
of
a4
D
lo
Hu
o
M
i)

LIFE6‘|2 - §__J.\_7|z_||-3_||- (Enzyme Mechanisms) ............................................................................... (3_0_3)
240t 7189 WS, &4 WS 718 Axt 2FENMY olst Folo £ BHOZ SN W, &4 T

A ARPES ol8F EA V1 AT WY P WS F WA olF A2, £as 4F U A% 52 F2 o

2ot

LIFE6‘]3 - _E_ZI—HEFAOH%_II- (MOIeCUIar Embryology) .............................................................................. (3_0_3)

DEESAY shegubgel BAY Bak 2 §HsHA J1S0] s} Zo U A4l A7 =2
J &

Z-Hsict £3] E3H(differentiation), S-Z(induction), FEjd A (pattern formation) Sof o

dRoz o

LIFE614 - AZALYEH|8F (NeuroendoCirinolgy) et (3-0-3)
HARZA 715 AlFAG e 2], A 7)Ao oisl Agtet W NMzAAESA oA FRstal, 12
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el $A1S0) od U U8 ST AFHCL EF oS wojel A7 AREY U Al o) Eojaict,
LIFE615 - k"£|:l||‘ AJ)IIE‘I%—II- (Ce” Membrane Phy5|0|ogy) ................................................................ (3—0—3)

AlEate] SE8 HAWO okt Aadto] Exjstt 284, o5,
Aol cfat olsfet obeel A2 AT ol et Zojv} o] ofic. Axe
A A7 A2UET 20 SUHE Aeters, RAYRNE Jlee HE
24 A Ao £go] HES ¢

41

LIFE616 - HI-OIQ;-I_'D_'_L‘I}"OIE (Biocommunications) .................................................................... (3—0—3)
Ol A M Z-2ARE e Ago] FAMA d2jet ot E S Rst. 53], Al27]
shAl HxPA m71UZEQl EXAFZF 91A (recognition)?] 7|dho] =

o

moduled} motif, SolXQ JoAgo] ZAY Rag oot FAERE &5t oJslstH, olg=2 == A

AArAaEoM e A ryAloldol digh aah4, Fe/dBstA osiE st A&E7tes £ tutorial lecture

= Al

LIFE617 - Z_I*OHQI'%_II‘ (Tissue Blochemlstry) ................................................................................. (3—0—3)
BRI EAtEE A 7] e BEAA HEd. 58] A, o, A% uiE, AN 59 A 4

71BE] 283t olo] oigr Yol ¥AN JIAg A2e| A7 AWSE 71 olsfdch Zolo Ar: Yy

oAb B oJofE VI AFAtES E2Wst AAACOR o]RAXL Qe AWl X&e} ofFo] i Hieh

3 Aol oish Hi=

LIFE618 - Z2H| 28] A9 FAIHEQ 3 (Proteomics & molecular networks):«:ooeeeseeeeee: (3-0-3)
FAAl(genome)?] 715A Wl ZzHZ(proteome)ol] it £Fo] A4 AWSS FAHo=z oEth

Proteasome, spliceosome, focal adehesion complex, postsynaptic density complex 59 ©YA OEEe

Al(multicomplex)2 0] F0]%l protein machine59] /i 422 R3] thfo], DA FAE9] Jotg

ol g BAMEY IS B S AF Y 719 47het 28

LIFE619 AOH %'E%_II. (Bioinformatlcs) ........................................................................................... (3—0—3)
DNA, Gl Amo] 24 ol 24, y2st 24 Fuo 24 9 24 wgo) ojs|e 42 Huste] &2 o

T 5% % AYS cheo

LIFE620 - ﬂa%%%ﬂlil' (Advanced Blostatistics) ...................................................................... (3—0—3)
A2 Atme] B4 olslo] Wast 1 A A WHE U 1 jxe trec

LIFE621 - EI'HHZI AoHil-%_IF (Proteln Blochemlstry) .......................................................................... (3—0_3)
cge] BATE U 71554S oldlsh] Yistel el S BAsY] gt J1Ee Y2 2 A g

2 myxoz oo T Y. SAA WAE WY, T YEAg, Tl X oilE, el B

slaty, ool 54, MstEoY, B Age) £ oplE 5¢ SUNeR Agsist SRdN £

LIFE622A-Z - 2 8=t & A-Z (Advanced topics in life sciences) - -ooeeeeresserseenenene. (3-0-3)
F45 WAt o) Rete] B30l wao] Wad me 7t AR PopEz A S izt Zo U ¥

ofe] AL chect.

LIFE623 - Ol%%i (Ionic Channels) .............................................................................................. (3_0_3)

Excitable Cells E£3] AZMZJA MNZE9o] ZA|5t= Ionic Channels® Physical 2] Molecular
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Properties®] o]3l] 5& thZr}.

LIFE624 - _'a-* %1.3—%_!‘ (Advanced Bioengineering) .................................................................... (3—0—3)
QX AYHOR 2 Wi Qb vlolod AYSES 2/eki oj2le] vloloEle] MU AT WS A7)

Sl H}O] 8 Ardoll DAl et M2 SAShks 7les AN

LIFE631 - gfstd 1o Al=8M ql EO|(Critical Review on Chemical Research)-------eeeeeeeeee (3-0-3)
Aol WAT PHo) B4, B, 20 U W, Q79 DA APy B, vB 52 wRa

LIFE632 - J_L%OOFZI-EI-%_IF (Advanced Quantum Chemistry) ........................................................... (3—0—3)

2t stetARl A0l digh S82 Fw. €A A ARAR, WA 2 ute) e At

2
2 9l s}s} vieo] QERfelalA ofs S& chEr)

LIFE633 EHI 3_!‘ (statlstlcal ThermOdynam|CS) .................................................................... (3—0—3)
DREAY YAIEA] G Ropl AR WAFALE Je W2l A, /A, A R AR wALE, um
s H Asid &8, ZAMA, getgtg BY, vhs &= 1 5o

7R

LIFE634 gl-—_ll-%gllé_ll- (Chemlcal Dynamics) .................................................................................. (3_0_3)
sfspkgo] glojMe] Seaty RHg A0 @ 9T U WS IS S8 It

LIFE635 - EEEI-%_!‘ (Surface Chemistry) ....................................................................................... (3_0_3)
uAlEHEO] & WS4, ARV dojys vhgo] tith o] R AdYY S5 HEH

LIFE636 {ﬂ‘ﬂé_" (Computational Chemlstry) ............................................................................ (3_0_3)

sfsteAlel Bt ool §-83 28PHQl WHw computerd] 82 ChECH,

LIFE637 - Ealél'g_ll‘_l%l' A-D (SpeC|a| Toplcs in Physical Chemistry) ....................................... (3—0—3)
w0 Agol] w2t =2]stsl BofolA AMEFL SUER AFEolEE HEH

LIFE638 - 19|' |E-_il\_gl-%_l (Organometa”lc Chemlstry) ................................................................... (3—0—3)
wle&stgE #3294 R =29 dotA dA, 55 /18480 2% frIeS FUE 2 R /TS

LIFE640 - 22]97|5t8t (Physical Organic Chemistry) - - eresrrimersreisseeissisesaienenes (3-0-3)
71898720l Bast x84 15/ Edyr SA WHO| o] &, YA|etete] 15713, conformation A

Sg ohgr

LIFE641 - %7|%hl|-*(;|§|-%_ll- (Organlc Synthesis Chemistry) .............................................................. (3—0_3)
g7lvg ol Sy, Uslsterel WajolMe] S84, S7IskEE el tixtel 9 AE chec
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LIFE642 - 57|38t (Natural Products and Bioorganic Chemistry):«---eooeeememmmmemiaiininnnnn (3-0-3)
AAztdae F2EA FH ALY ol AdsideEe +2 244, £59d ¢ AAA 38 54 §59] 7|+

2 29 39 4Rl 52 U

LIFE643 i_/.\_gl-cl- (Enzyme Chemlstry) ....................................................................................... (3_0_3)
_9_4__4 752 ]_—rj_ al 94-0]‘ LHK] AHg,]«:PK—] o]%}\ % 1:4-_3_

LIFE644 - 3I3tE LRXZAZA (Spectroscopic Determination of Molecular Structure):::-:-«eeeeee (3-0-3)

AA71718 o] &3t ST stgEe EAE A4 ¥ ol wifal ol AAl wAIsHE el A-EAl

# olglct.

LIFE645 - Ojlﬂé_ll‘sjok A—D (Spe(:|a| Toplcs in Organic Chemistry) ........................................ (3—0—3)
Qgnsol Al mel 9718s Yool AET Suj2e ATTOFSS CiEd)
LIFE646 - AHI:I7|2I-°|- (BIOInorganIC Chemlstry) ........................................................................... (3_0_3)

AAYOIA 40l 20] 53 AT s AP (ALY, GANS, FAHIUS 5152 Amuyn 2
BolA Baoleo] AT AGUIIIE 5 TRATH A0 4, A U AIPA, FEART A

o] JEAE S ChEC

LIFE647 - —%$ngl-§l ( upramolecular Chemlstry) ...................................................................... (3—0—3)
97l B7]. Ageetdel swWe ne sl wAllxel b

N
(supramolecular system)Ql F9. &2, BHAES 32T 28 E FAHeR S x9St
LIFE648 - Zﬂiil-%i- (Materials Chemistry) ..................................................................................... (3—0—3)
= Mg AMdE%A (Molecular Chemistry), U]y FehE74(nonlinear optical materials), 7 (liquid

crystals), A71ZYS o83 BEAlEY ¥4, U280 ¥4 U 543 52 geo.

LIFE649 - _l_inllél-%_l (Solid State Chemlstry) ................................................................................. (3—0—3)
2Al0] TE W SAo] Tt o2 AT olo] 28 W AW S¢ ThETh

LIFE650 - ;I.DIA-"EEEI-%_II- (Nano_surface Chemlstry) .................................................................. (3_0_3)
Scanning Probe Microscopes ©|&3st 00|32 20| o]5} £FOA UAR7|R5e] BHAE ¥ 4459,

Jelm SfsPs o] ofat JulN SE0 20| BARAYY L AT Sof gt AP BIuHo] oef Lo,

LIFE651 - B7|3ISHEZF A-D (Special Topics in Inorganic Chemistry)-oooeeeeemremeeereeniennneneee (3-0-3)
o] Ao whet fr]gkst Fofo] AlFil SU|ER AFEoleS UEH

LIFE652 - 3I8HA|&3t (Chemical INStrumentation) s s et (3-0-3)
sterdotoll AHgE= 717189 2A0 gt 712 ol d&< et

LIFE653 _E_}s §I-%_I|'§%|'A—D (SpeCIaI Topics in Analytical Chemistry) ...................................... (3_0_3)
9 o) Mol wet EAster Hojo] AEL SUl2e A BopSS thEth

LIFE654 - ﬂ%zr%airg_lk (MacromOIeCUIar PhySicaI Chemlstry) .............................................. (3_0_3)
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G JHY AEA 22 259 &4 FolN YeUe S2lskelA dEu A U4

LIFE655 - 112A}5FsHEZE (Special Topics in Macromolecular Chemistry) sseseeeeeeeeeiensnnaneees. (3-0-3)

A Rote] AT ATFYW AFL FUI2L FASE WEFHOR hRC,

LIFE656 - Ai5tetE
atetel 3 Hopz A%

LIFE661 - HFSZEHER (Advanced Reaction ENGiN@Ering): e, (3-0-3)

g}sh-s sk (chemical kinetics)t 9H-27]4A & ARt o2 7§astct. Elementary reaction step?] 7|234F
o o] &2 8i%al, AAYRS-O] Kineticste] #AS thEty. w A H v LA BH3719 #A, HA H A&t
of thstof vt

LIFE662 - oqq!%—l'%% (Advanced Thermodynamics) .................................................................... (3_0_3)
SrRoA HlR FsEeS

A FAEE FYsttt. @45t 1, 2 3, HAl9 7HE"<* ojsl] ¥ Tt S8, Lewis?] fugacity rule ¥ AHY

olo] Mg, wreAloAe] By S 71097 chHch

=
B2 OI8T oAesIA HAERES AR oiol WA T BHe o4, Alol, 44 5 chad. oA
sto] 2BAQl AW ALAME U WSs1o 44 SE Zojaict

LIFE664 - 3t&4+SHEE (Advanced Chemical Engineering Mathematics) «---seeereereeeeennenaiannns (3-0-3)

Laplace Transform, Fourier Transform, Complex Variable @ Taylor Series, Laurent Series 9] 7]
22 7teFslr] Basln] Alo)y @ mojy 9igjAlo] clokst e 7iolstu o] ElaUo] sletz Ao o8
S HALSIT}F. Sturm-Liouville Theory, Diffusion equation, Wave equation, Laplace equation, Green-s

function ¥ Perturbation Techniques £& t}&C}.

LIFE665 - z ﬁ*obé% (Advanced Transport Phenomena) ------------------------------------------------------- (3—0—3)
A& 99l SE& AlHlost= Navier StokesAl, &% 4 d&x OXNASHA oFA3t boundary layer theory,
Aleg7g Aol s Sofl disiA delitt. € R 24

Ao| =t % ofRol o3t o] 5ANS chect

LIFE666 - —3—2011‘"010|% (Process DynamiCS and Control) .......................................................... (3_0_3)

JAt71E o]83t multivariable®] Z|AAo] Z|HE FOlstAl =0, vector space ¥ matrix 4],
Controllability, linear system stability, discrete time system £A, Z-¥#3}, Fourier ¥% Signal
processing =9 tisiiA] 7re]sict.

LIFE667 - —3—11 *I é g"*_1l (Process Systems Analysis) ------------------------------------------------------------- (3—0—3)
FROIA Qolubs BANY, ANY, SHUES 59 WYL HulE WA, WolE WYMo RUYsy o

ojX] Bdle ZAAAEl J|H oz Aty BASH A1 2HElS Operator ©]&, Functional analysis® o]&

=
stol Welatn 47 Rt PHg cech
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At 4, ZEAY, PE U SHAT, LEAMR 5 DEASt] B AR AU stol, olet
dUT 240 SWH £AS Wstel MEQA Zoldtt LEAS HFEA e Aol o Hojel v,
i AT U 7125 Sol ofet AUA At E 2 e 2HE ol
LIFE690 - k"nlLl-I (Graduate Seminarl) .................................................................................... (1_0_1)

AARES e Alojutz Aot Zate] Has ot

LIFE699 - *_'IAI‘_"L‘__E_%?_ (Master TheSIS Research) ................................................................. (7'-%3_!‘26')
2 AlEEA0 AEsto] AAEE ATE AT

LIFE701 - A& 2At g4 HHHE (Methods in Plant Molecular Genetics) -« weeeeereeeeens (1-4-3)
AE A fAste] AdA WRsol thell Fejet BEol S stal, Al Aesto] <jict

LIFE702A-D - A} 4 &t WHE A-D (Methods and Logic in Molecular Biology) (3-0-3)
SAAY £, 88 245 PA, T A% L TV 52 kol A AP ol8 4 UES Ak

LIFE703 - %ﬁzl. EIEF% iza-l (Regulation Of Gene Expression) ................................................... (3_0_3)
DNAS| %A, @ARIo] ey, At A8HST %A L B4 $ 12T A U A4 2o AESS &

2 e

LIFE704 i_}.\_%_ll' Hol'HH"% (Practical Methods In Enzymology) .................................................... (0—6_3)
a49 w7, Al X 42 Ht 29 URozN 14 HA R F8hd Chromato- graphy®] o], A<t

wrb 2SRl 7ol a4 dpole] ol 52 A sto] FojAl WA ALstL Hapacy.

LIFE705 E‘%AOHE‘I%_II- (Muscle Physiology) .................................................................................... (3—0_3)
o9 ZEAA FEE0] HROAY, 53] siESIA] s &, ol Bt A=) o]2S9 o

Alg Ao Ws, &5 7IAAY] d2E0] B9 Aot

LIFE706 _}I\_ z‘" AHgI-oF (Receptor Blochemlstry) ....................................................................... (3—0_3)

FE&Al AolA AR AH Qe Aee Aal, £EAY 22, 45, &A1 DNA9| 22 % HF, 19
A 2} 715 wA tisl Eofetet.

LIFE707 I:'EI-* _ﬁ_ﬁ%_ll- (Developmental Genetics) .......................................................................... (3—0_3)
9rtx 2ol A0l JHA WAlo] Bojste] SASHY £EIIAS Fo] Bug 97 £Pe EEetl
wngoes 2ol BRalEs stk

LIFE708 - £} LYjEH|8F (Molecular ENdOCHiNOlogy): s eeersesmrimsmimmninsiiiiinicisicsnssninns (2-2-3)
s22ol Rulet 1 A8IAd et AM A7 5FS Akl TANA AR 2AZ AW A A

So] 7o] ¥ £8g s ofs] L HEdTh 9 5220 Bu| 3y, BA oA AL Y 1 J|4

s2pgo) Yul U @3 5o AWM Bl Ak 2204 FAHOR sl

LIFE709 - AM|Zoruat Z|& AMSISE (Cell Membrane and Lipid Biochemistry) oo eeeeereneeeeiennne (3-0-3)
Amot 74 AR @ AA gAESe] st At AREA J)5o] istel A2 thect 58], AA oA

(lipid mediator) 7]%, "olx (membrane traffic), endocytosis % exocytosisE9] BAA o|sfjet

cholesterol, 34 A% 59| At 2 olgo] 23t Aol UelS2 FHMOR chRo] AL A8 AE

of et FHAQ olshg FpaC,
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LIFE710 - Al SA2|&t HIHE (Laboratory Techniques in Plant Physiology) o eeeeeeereeeeeienen (0-6-3)
AlZ0 A g, o]2aE, SEOIANE AFste O AMEE= 7IMEE HI9AL, o2 &85t A=

Arxg 7P st Alg st ZA1E Eol&0h

LIFE711 - | *OHEI-%_II‘ HOH:élll% (Techniques in Plant BlOChemIStry) ............................................ (1—4—3)
Aatirel 255 Aol it #7, AE =28, §¥/4d, Photomorm phogenesis 5 #0%] 7|24 A

aHt M2o] e Zle, 1 A1 52 UE

LIFE712 % J\ﬂl %_II- (PIant—EnVIronment Interaction) ............................................................... (3—0—3)

2T, $E. 3T ANSIL WS Wyel e, e, A BRI £A

A2o] ofe] 71A] (2
52 =28 5o A=A ohec

of tigh 229 A4S

LIFE713 }4% EI%_I (Advanced Plant Pathology) .................................................................... (3_0_3)
Ago] ufolg| 2, wEl2lo}, fungus & WHFO 54, Wal, Aemo] YuAg, YAH Ago] 2], Ayste}
g myFoR oo 220 $AF YR dRE 4ofs

=
[S)

LIFE714 - *1'£%'%§"%"'ﬂ% (Methods in Cell Biology) -« wsemseeremsmeiiiiiiis (3-0-3)
ASAEe] L0t 7S olsistet A MR ddvidEo] dish dY, 2x % EES 89

FReit

LIFE715 - E'H_IH;éIE 'i%_ll‘ (Proteln Crysta”ography) ........................................................................ (3—0—3)

TR X-M AASHo] o] 2yt 288 &0t & Y82 crystal symmetry, diffraction theory, multiple

isomorphous replacement, molecular replacement =o]|tc}.

LIFE716 - %_II-HO'-E'H.I% (Methods in Immunology) ...................................................................... (3—0—3)
HAAA 2 ﬂﬂ HTES WA Mz Jigat A, HAEE R AP A" 52 UEH

LIFE717 - HI‘OIE_" 3ﬂ|‘ l'lﬂu'l% (Methods In Vlrology) ...................................................................... (3—0_3)
gpoj2{ A 5lodfoje{ o] oot ARo] et AE sh7] Ysted R Ve PSS =vS THCR dY

9 E2str}

LIFE7‘]8 _'_ZI- I_—I%—I 7| (TeChniqueS in MOIeCUIar immunology) ....................................... (1_4_3)
wAF GANAM Y AAGA] Aol 2ol SRl VY ES dod dgez S5t

LIFE719 - _E_ZI- AOH%EI%_I (MOIeCUIar BlothSICS) .......................................................................... (3_0_3)
=2 Agetel 3 et Al wNESS &4 @AM 29 stetA]l "o $8S Fof dEdh WEeRs

AN DZA] xRy ZARES] A, A Sabs §7d(Charcterization)st=H] 20l =249 FHE]

c}.

LIFE720 - /4442t (Chemical Carcirogenesis and Teratogenesis) - -::weeeseeessnaneeeeeneees (3-0-3)
stet 2S00 o & & 7IFot Y 59 VIAS FYHez oErh Asts Az Aes 3 A=

<9 ZorlM A9 dFANES SEUT

LIFE721 - k"E)gIEl%_II- I:‘IDI-tlld-l% (Methods in Cell Physiology):: -« weemermmmmmiiiis (0-6-3)
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ol ZA¥ste FLS e S AFEstAY, MEYAU ARE 1PAIA o]2E59] ol5dAS 573t
i, Mz @R Moo} o] 29 olE&E F45h= patch clamp & 55510, ol o= ot 220
ABRAEEHE9 #HlE B-TH
LIFE722 - __,I_%%% _ﬁ_;ﬂ%_ll- (Mammahan Genetlcs) ....................................................................... (3_0_3)
Mouse®} ©17to] G AA 0l At Q gigez sto] 19 A YHEN FASA I FAF A ¥
Hr7IRES 4 H AT 25 A4 dezH Zlo] A olshistA ettt
LIFE723 - EH*I-_%ZE"% (Metabolic Regulation) ............................................................................... (2—2—3)

it Aol F2% allosteric £, 7t Qitet L Lol 2 59 mao] ofF BA WA RIS

Hl2oh. & Zo] A5 71l it A7) 3 AdYE zEdn

LIFE731 - 7|A|¥t-8-&HS (Dynamics of Elementary Gas Reactions): -« eereeseresecarenecneeeeans (3-0-3)
1Mol A EATY] S=o Qg EARE ol|A] o] 2 7|28HgEo #3et oA siAS ThE
LIFE732 - E™H ||} & 2ZX}E (Atomic and Molecular Theory of Surfaces)--:----weeeeeeeeeeeeeee (3-0-3)

WAl RO YA W RAN Ao] T 1§ THECH JPY ZHE 2 BEY % ANAY Jez v
BRE, WS WL Lenle) 7agol] o|2olh) ceke Zee] Be Selofeld S48 chech AU
of sjs} U MARYAYE P cheo

LIFE733 - t=SUA aliZ7| 2 2243k (Multiple Quantum NMR Spectroscopy)::wooeeeeeeeeeeeeees (3-0-3)
Density MatrixS A3 NMRO] multiple quantum coherence®] GAtdstE o|s] A o]E uigto=z st
R RA] ChAlY NMROJH O 82 che

LIFE734 ]ﬂii il-%_ll' (Femtosecond Chemlstry) ........................................................................ (3—0—3)
HEX ARF §9 232 ol uA % AA 5 SEL s 12 2 We ¥ oe ve &=

T o UEH BT 3 U] A8E 29 EES S5to] MEX AYY 239 UA S8 dE AHAE

dopELt.

LIFE735 - Z4H2AME A (Computer Aided Molecular Design) oo (3-0-3)

ol Yt 9 B/ Bsto] s Estel, #olEA AN L BAFHL nolUPL HEE
WHe OB E, ofRA AAY BAISY 1x, AMED, Qe oix], 2

We oheck

=
=2
W87IR 58 AAaHE

oL rr

ﬂJlo
_&;‘

LIFE736 - ZEI%F_E_}SII %glik (DynamiCS of Mass Spectrometry) .................................................. (3_0_3)
AgeAel §93 ol 21t BatA, M2 382 et

L E =1 oo=

I
[©)

LIFE737 - AOHE‘I_E_ZI‘EI.%—IF (Biological MOIeCUIar Chemlstry) .......................................................... (3_0_3)
Melade JtAls SRS A 4 U oS ABYNS AL S5l 54 aso] HHoR A
85t &0j 7152 oAlsts ML) £HE FEC

LIFE738 — %%%%7IQ§| (Applled Bloorganlc Chemlstry) --------------------------------------------------------- (3—0—3)
yerIetet R 88 Robo A20] ASe YA Sl (1) BAEE, ofulal T2ln AFY T (2)

ARl (3) PAS vIFOR & BAMAL (4) Bt EAAAY] S8
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LIFE739 - HIEHil %7|%u" d (Asymmetric Organic Synthesis) ..................................................... (3—0—3)
1A o] tigh A5 SACR {7IEEE, ZIZRAEA, ZIERARIAl 9, 28 7154 A

T 2 382 o2

LIFE740 i_}.\_% (o] %?_I- %7'%"}6' (Enzymes n Organlc Synthes|s) ......................................... (3—0_3)
548 0|83 £7194 WHES 520 MEY U WLUTHIES J1E2 sfo] ALYA el AA §7]

g R g0 &t gt dles wAAR Y et vlusto] vt

LIFE741 - _?_ZI-OIZIEI-%_IF (Molecular Recognition Chemistry) ...................................................... (3—0_3)
2R AZOIM AW @ake] BAL olsfelr] 9o WARS wARIA Axel ol 2ol YA ChEC At

Alo) 3l ARkl BARzre] ALmALgol Thsl AT,

LIFE742 - 87|24 0|83F 87|84 (Organometallics in Organic Synthesis):«::eieeeeeeeeeeens (3-0-3)
718452 ol&st RUIgE S A2 30 HareE ZiEs FACE AmET. {U|F4 FE FAHAE &

] = N S B R =

LIFE743 - 8423 2433t (Model Studies in Metalloenzymes) oo seeeemerneiin., (3-0-3)

F42 ARSL Ut mA TS AR X, WY 5 FUUE T 2sERd g &2

LIFE744 - 4

E%ﬂ"il‘%_r (Homogeneous Catalysis) ....................................................................... (3_0_3)
C R e

FYo2 FASU) WS S0jALE oY ES ChEC

LIFE745 - S8717|5t8t (Applied EleCtroCh@mistry): - - rwssrrsermsmeiseriiesiisiiesissesisenisees (3-0-3)
A2 A71stete ojg] JhA ApEor] Bud AUESL BT AF ot 7Ry, —Lmlfﬁh

FAvIgel, MEy LEAle] MrlskerA R RWeA A, Mg oux W, &

244 ol ojo] mgrHr}.

LIFE746 - ﬁ%—i—&l‘_ﬁ_:g%ﬂk (Analyhcal Vibrational Spectroscopy) ................................................ (3_0_3)
A% PFAEM Y Al J]E U2l W AT AF LY A5 W2l V1N B4, $8H, BANE
O £ A Cla ARl M8 oS BuA Ava

LIFE747 - g_E_* gl-% (Bloanalytlcal Chemlstry) ........................................................................... (3_0_3)

A A= Fol S0 EAiste ARdSE e stk Ol ol8HL e PYHEe TR ds M2

LIFE748 - 1 2ASAHE (Physmal Properties of Macromolecular Solutions):«::-:eseceereeeieeniens (3-0-3)
AEAL GHFASHS 7|22 Sto] WRAF AFSY FA D FASHA JAQ oA Hid 2 OF ol 3&
gt n@ARE o] FeiA dAlat RAYUE S vl

LIFE749 — %* E_Zr (Speclallty Macromolecules) ---------------------------------------------------------------------- (3—0—3)
2AHEAE EQstel M2e 7152 TAE T REAIY H5e A

7 Lo
— [e]
Sfe WHE OB AW, SYEAY olsle 382 Asto] AEPE, YElTE L 2HE ThEC
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LIFE761 - EMIIEHF Z0) (Surface Science in Catalysis) - weeremrimerimnniieseneenes (3-0-3)

IAE EHOA Yoji}= Y20 elementary stepS FYsIT EUjEHO HANS olFfsty] Y EHY
A% H A&, A 7IAEY AT AE 2 USSRl 48, olvX] El 59 olE= vlAIAR] WAty
THAE]S] T=of &= BEA7|7[(IR/RAMAN, ESCA, LEED, ESR, MOSSBAUER, EXAFS £)9] o211} AlA|
Abgof sl el

LIFE762 - "Ht27|2M & MAH (Chemical Reactor Analysis and Design):-----oeeeeeeeeeeeenneiaiannns (3-0-3)
stelghgo] o] &&= of2{7IA] §H87] systemof Ojst R@PE Foto] vhsA1el HA 2 AAU|HS HlS
7l gt oAl vhEIIAIY) AASE 2 Bl EIOIA 9] AlE2o]4d, regression analysis ¥ FERA 12
o BEEAIY R Aet 52 AYstl HU ©@de w4 oleol odutg7], trickle bed ¥H37] 5= oFA H

}.

LIFE763 - %m%uﬂ (Industrial Catalysis) ...................................................................................... (3—0_3)
BYRoR olgHT 9t guAY Fojo] chatol, Soje] sy sfetpHe] A L LM U

A2 oieo. 34301, detes0l 4-@s1S0), HUYREN 5 4 S0l UL o2 Agslt FYHo=

Fa% steteRe s Metol Zojolsl el zm BYSuld] BE o2 AAst A o AA of

2olx£% 2T}

LIFE764 - %luEI= %_I-_g_%' (Fine Chemlcal Process) ........................................................................ (3_0_3)

HAststary AMuto]| wsto] vfct. spsh 9 gfshgsto] X|Alo] ofdA HU shstg Ao o] &E=A], d2]1l
5739] z|Xgt U scale upo] #sto] HESHY.

LIFE765 — Alm *o" (Interfaclal Phenomena) -------------------------------------------------------------------------------- (3—0—3)
2e)atarsel WHOIA AN Loluh AuIEAS DA AR S0l gt Jolat o 2S
o 7 Aol WESY B, BUEA, of2M L F2olt S cheA Felgt

mlo
P~
=
ol

LIFE766 - AoHi-"ﬁ ﬁ F (Biomedical Transport Phenomena) .................................................... (3_0_3)
sfaigsel 7R YS AFgstol Al UolA dolubs REdis w4, MYsin ojst3el, A3 59
wOopollA gpstaetel delas ofBAl A&t l=AlE et

LIFE767 - AH %_E_E‘I-g—zo'l %7" (Bioseparatlon Processes) ............................................................ (3_0_3)
*@%ki@ﬂi 4Tl = biomacromolecules®] 3 JA Y-S Folottt. oufpgoo] AR A

wppolahy, ZaotE ety YA % R/AEY Sof Jledel A4 38 g hech

LIFE768 - k"EHH F_g_%_ll- (Ce” Culture Englneerlng) ..................................................................... (3_0_3)
7189 Azgtetyst B 5 53] AMlzujdol] #st AE A or AgRAlsh: wmowA R
NEEL 0WB(HERlol, B0l A7), £ 4% AE U THMEZ0] S 2 Azujg] BE BAH

sl R VedgES EUMA] dE o7t 12T ool

LIFE769 - AHﬂ—g—Zé'—g—g_ll‘ (Biochemlcal Process Engineering) ...................................................... (3—0—3)
WEgRel 712 S0 deto] wASo) AEFYY A, LA, W7 % Hslo] g AAR WIWUS

Zreleth

LIFE770 — ii_g%_IFEE (Advanced Enzyme Technology) ------------------------------------------------------------ (3—0—3)
540 3o S0 WA /1R WeSL Lol theth. aaol B4, ¥l U WA, WgsLE U

= LN
571 2A, 1Ast 7le, HlaAlas ¥hE 5ol tis] Jost Aoz o]HI Qe aa HSS AT
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o},

LIFE771 - AOH I_I-%jl )\é‘#l né _E_A" (Bioreactor Design and Analysis) ..................................... (3—0—3)

ME5eoA o] &&= Waxo HXE FAOoZ Hjere] FH| U EHFWY, rheology 5 Hj9O ¥ax
oA el ait-7144e] AHATS | AFAQ]l AH] 9 FFEES FACE AmEr Est ol ¥EX9
scale-up ¥d], A&Fofof] w2 HAA L AU, control 5o thofjA = vj-2A =t

M

LIFE772 - E"%EZI (RheOIOQY) ........................................................................................................ (3_0_3)

Tensor siA¥ S oA OhRil, NZARAY 3585 29ste 4% 2255 dELT. Generalized
Newtonian Fluid, General Linear Viscoelastic Fluid, Quasilinear Corotational Models, Codeformational
Models £0] Z}Fo]=ict.

LIFE773 - 49|25} (Statistical FIuid MECRANICS) +ereereseereesersemseeremsireits s (3-0-3)
AUl 2AtE o] Qe UAHES] &S -+ micro-hydrodynamics o] 21t A4 A ¥ S o]

825to] hAH(multiphase) S-A|9] WE'—E.@% UEH]E  constitutive equationg o]2doz QS w3t}
Spherical particle = fiber 50| 50{9l= suspensiony} 12X} 80o] ZQUjilo] Eliy &2 TF Oo|20
2= micro- hydrodynamics® multipole harmonic expansion, slender body theory, reciprocal
theorem So]1 &9 Y22 = multivariate Gaussian distribution, stationary process, ergodic
hypothesis, Brownian motion % Fokker-Planck equation £©°]t}. Multibody interaction2 TS Tff AR
E]= renormalization ¥ o] HisiA = 7HHs] Ag-sict.

LIFE774 - 3-&4Z|6ljA (Numerical Analysis in Chemical Engineering):--------sseereeeeerenmneeeeen. (3-0-3)
stergsh Fof 7o 'de] o] 8= fetAREY, AR, GAAEY 2 2HVIER YUY 52 AgdEA
F ghgEatolA Ueiue AFEA siAZ ol A=A et 3t AR ZH71Y] Aqtofof] duh= 2

709] Term ProjectsE $3§3to @i =FALo] A 7]odstalAL ghct,
LIFE775 - _T'_Z'|)~‘|71“EE (Advanced PrOCESS Design) ................................................................... (3_0_3)

g}srato] 7]%0|2S 7B o2 slo] AFAQl FErEAlo] MAZ AFAC A ThRo] ZAL F| A5}
sttt Engineering economics and profitability, process analysis for subsystems elementary

= O

optimization and sensitivity studies, process synthesis and strategies &< 739]stc}.

LIFE776 - _g_zg%ul-lél _E_*'l (Process SyntheSIS and Analysis) ................................................. (3_0_3)
CHIAFR] 2 ZAJo] sh, BAWMS w7 Z0 artificial intelligence, @1 $t7| network, A|o|3HA, risk

analysis, knowledge based expert system S0 tfsf 7}Fe]stct.

% Ng

LIFE777 - _g_;gEEj_l_lEél '2 AIE—E‘“OIH (Process Modeling and Simulation) --ewerreeeeeeenenene (3-0-3)

of7HA] getaidS ARl 2ARAANA 7PIAR] A RALS ol RA st Aot WS A =Y A
Ab 8] & A AFERQ] simulation, 27X 9] dynamic behavior, $}8HZA system9] identification2 5l of
simulation package(CSMP, FLOWTRAN, Design II, PROCESS, ASPEN) 52 ujj&rt.

—1

d
SerEe 3 slelgq A5 BY GRS Auehe dEUAS gyos 1EA Aojole
o A 23 gAAlel o258 olsistn ASAlolL FuzzyAlolet 2e 1Fo|Eg
BozH AT AYA ol RPHT Y A AF 7122 olsfstn 159 8§
=R

LIFE779 - J_L_E_ZI- %EI.JE (P0|ymer BIendS) ................................................................................... (3_0_3)
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of ot TR Et O LEAL SSW nEA BAS, B2 FFUA, APLEA, 59 reel o
o T2 Morphology€ o1& U 4@ ZnSS ol8siel ATt BEEEA L by sl AUBY

& ofge gugic.

LIFE780 - E_E_ZI-%EI' A ( Olymer Synthesis) .................................................................................... (3_0_3)
nEse] gYHe Zoth RAFHE £3F. radical HFY. ole U wlY ANFY. FFT.

1=}
stereospecific polymerization, emulsion, suspension and interfacial polymerizations & t-&C}.

LIFE781 — E%Zrniﬂl*o (Polymer Processlng) -------------------------------------------------------------------------- (3—0—3)
IEAL 75 4E, AU, 5, WAL AtE, 2HEE2Y 59 o]2AQ viEE TEoty Al A

AS st7] Yol o5™ XY SHOA 7hgghpol 4™, 2%, V1], shear stress, normal stress, shear

rate 59| A&7 S Atopdict

LIFE782 - __,L_E_Zl-%g I (Physical Properties of Polymers I) .................................................... (3_0_3)

AFALY] ghebAl EefA xRt 2ol AHEAIE et LwAe] UAIEOIA gl nRE, FE
4 olgs uRH ¥g % oy 39 VAR GAS ARG o AEAe AAxE, AASt A A
morphology &%= 27 Ho}.

LIFE783 — ﬂ%zr%g H (Physical Properties of Polymers H ) llllllllllllllllllllllllllllllllllllllllllllllllllll (3—0—3)
AZARe] stebA A fxep 24470 A RN FAIS st ZolAl et 551 ¥y W oot

UAE 59 7IAR 80k EALRe] HAgo] sAA R thfofAl.

LIFE784 _?_7' XHE—IO— °1 E E (Ceramic Materials Processing) ----------------------------------------------------- (3—0—3)

IR B R Ao dAHE stet 3 A dde A= gEn At @8780AM e o2

g W7t S, 228 W7tUE 58 theth SHS(RH AR /W) 378oM et 22 1gehs AlA'0A 9
54, 8 24l 52 R Sol-Gel &70IA 9 7|24, Z=olE e, AP 58 ©EH Est 7
FErgol IE o2 WrtHE 5= ot ool MES Ao AL Qe o2 duA|et
de U8e Awqd o

LIFE785 - HI‘E;-(-" 12"%% (Semlconductor Materials Processing) ........................................... (3_0_3)

2

Ste A Aset AL 30AMe ger 2 FelA JAAES A=A OgE. spshEAr 9 o 3o AL
Ul W7y s, Zgtxut 4 52 oi2ch AXo] AR 1aE viEA Ajl2o A|lE, oy tlu

- fol2 izt
93t W% Sof ofs) cherh ojololE AR EA ARUN AWHL e ofal Apdider HAN 8L
AEQA &

LIFE786 - D20f|L{Z|-23+ (Advanced Energy ENGin@ering): - wswwrrerresmimmsmiesininiiicninns (3-0-3)

Mo, Mg AetA, A, BloFE, 44, Biomass 5 @ oUxAYe] ¥ AE U ARIIES T
gith. 7t o]ux] Atglel wEakm ARAS AEsto] vjgje] g ojux AAE A 2 oux AA
o] AR Q) JgF, £3] HAolo] Pare waETh

—g—%_ll‘ (Waste Water Treatment Englneerlng) ................................................ (3—0_3)

2|
=M W A9 R4 X2]7|eE 7d9sith Coagulation, flocculation, RA, o
}\ d

3 &AL, ol2 g Alel ulebelnt Sof Aelwye ZolstslRAdA ol2Moe than, thpR A2l oA
o] B
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LIFE788 - 11Z|-1'|E_/.~_Z|12||§ L Azt (Interface of adhesin electronic & information for materials)---- (3-0-3)
VFA-LFAE, ALRA-gE, LRA-AlRY] Atole] Aol &2 E8] . etel 7| AR AAoA el AN,
AR 5740 r‘:}o}o:] vAsiy FGAES SAA717] gt mRAWE, FAAY 357 ¥ AEE RARMG.

LIFE789 - 24 O|O|E}l s{jAd ! REIZ (Process Data Analysis and Modeling):«---eeeeeeeeeeeeeees (3-0-3)

g 34 HolHEAel A BAE siAsty 1 AWE &5t ggdt 54 LHs JiEsts UHE

TR ®eh 39 542 & ¥gstes HolEE2 47 Hste suwAor AHZ A=dstes Y 34
2H3 o] &sto 3AS HAIsHL AHstH Aojsh= &8 A0 Histol = sRetth. #AIA 02+ principal
component analysis, partial least squares, classification/pattern recognition, multiblock methods,

|t

multiway methods, neural network & ThZC}.

LIFE790 - =| erHn_g_é_ll-E% (Advanced MOIECUIGr BioteChnOIOQY) ............................................ (3_0_3)
RETaolA 7S 53R & AESY DNA 7]&3 v e ot #AMEE5S 2ok olslistz] gt

A=, Agtet, et 59 72 AA F ] 191 Iy 52 AN g+, 2R, 5. AlE 5

= Y Aag oA U AlARl 9 ofel, ofoF, o)), g, 5USY ZorollMe RAMEEE Y AA| 3&

ol Zol A &t

LIFES01A-Z - 3st8SHEZ (Special Topics in Chemical Engineering) ----s-seeeveemeesennaseinnne (3-0-3)

= =
sherpetel A4 ATSYT BAY L) FAS WG] ol chect

LIFESOZA—Z - EI'I%_I‘% k"uILl' (Graduate Semlnar) ......................................................................... (1—0—1)
LIFE803A—Z - EH%_II‘O 01;. (Graduate Research) .......................................................................... (0—6—3)
LIFE804 _E_T._-I*‘"DIL{- A/B (therature Semlnar A/B) ................................................................... (1_0_1)

22), A, DEAslstRolRANL A) T 7], 2] Asist RoHRWANY B)o A2 ALALE R

LIFE805 - _%iélk"DILI- (Colloquium) ................................................................................................. (1_0_1)
219 AyTetabe Aysto] H20] 9AEW U AT SFL FHT Ity

LIFE806A-Z/IBIO - A|AEIMIEISIEZF (Special Topics in Systems Biology):-:eeeeeerereeeieanee (3-0-3)
A AR S-eto] 24l Atsdet s 2 Ui FAE dAste] ZoldA HEH.
LIFE890 - *-IIDII_I-]I (Graduate Seminarn) .................................................................................... (1—0_1)

b IS I3 AUl 47 Auto] wag nd

ol
L

LIFE899 - hl!'*l‘-:_ﬂ%%?. (Doctoral Dissertation Research) ..................................................... (7'-%3_!‘1&')
2} AlEEA0 AEsto] UAER ARE AT
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Ol Stes i 2= &AIF)-
AMSE501 g AR st 3-0-3
AMSE502 A Ef 2 3-0-3
AMSE503 A st 3-0-3
AMSE506 H]| A A2 A 3-0-3
AMSES08 Mzget/atete] Ay 3-0-3
AMSES09 LAY HARRAL 3-0-3
AMSE601 A9 A AdsitE 3-0-3
A= AMSE604 TAFERS Aol 2 3-0-3
(&%) AMSE605 AAE2 3-0-3
AMSEG06 AzsASst 3-0-3
AMSE608 MR Z & 3-0-3
AMSE609 B b i 3-0-3
AMSEG11 FRE AY 1-4-3
AMSE612 X-Ad 32 A I 3-0-3
AMSE613 S &GRSt 3-0-3
AMSE721 Narjgst E2 JheiatA
AMSE621 BEEk 3-0-3
AMSE624 IEMNEY T2 3-0-3
AMSE625 T W A 3-0-3
AMSE626 oA g 7 3-0-3
A gAlE AMSE627 hEM Y 3-0-3
(%) AMSE628 TLHHPEN 3-0-3
AMSE633 WA =25t 3-0-3
AMSE634 neAtstd 9E 3-0-3
AMSE638 FaARY] 54 % & 3-0-3
AMSE731 453 EE 3-0-3
AMSESZ1 F718E oA AR 3-0-3
AMSES22 71 R & 3-0-3
AMSE642 e S 3-0-3
AMSE644 XA 2 3-0-3
AMSE645 AR 22 3-0-3
AMSE648 ol x 2 3-0-3
Az AMSE649 ZEYAGE] 3-0-3
(qerer. AMSE650 ?;Kd/_%f’r@xﬂﬂ 3-0-3
atEA) AMSEB55 A A7)ekett ArAlA] 3-0-3
AMSEG681 Ll By 3-0-3
AMSE682 2H & YL iA 3-0-3
AMSE683 Light Emitting Diodes 3-0-3
AMSE684 U 8EE A A A} 3-0-3
AMSE686 AR AR A7 854 3-0-3
AMSE741 AltAl 2 58 3-0-3
AMSE742 AR e 58 3-0-3
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o478 savs EREL RIS 2HT B4
AMSES05 JIEA &5t 3-0-3
AMSE661 IFIERE 3-0-3
X5 El AMSEG662 TG EREE 3-0-3
(2241 AMSE664 J1sA nEREE 3-0-3
AMSE667 TEAF BA]7] 3-0-3
AMSEG669 U= AR A A & 3-0-3
AMSE699 A== 7Heiety
avag | AMSES9 AR AT Jhaer
AMSE701 Al 2R3 SHA O] L 1-0-1
4. ZIE 4R
AMSES01 - & L2 |EASE (Advanced Thermodynamics of Materialg) - o eeeeereereeeiennneiiinns (3-0-3)
Qoiatol 7]z Y25 AAHCR AP T olelst YSS M o] WALl 7 Bopo Hgotn
shugich. ® 7Jelg Bol =olslnrt ohe £ topics® 2vfehyl Qolate] WS, Walo] At olaix
(P, 7 Bt 7|22, AAEA] ol &, HPI slA, AWAL, v[EIA EHet Folth
AMSE502 - *ol'hn EH% (Phase Transformation) .............................................................................. (3—0_3)
ApE] 4ol olalg fiFt Qelsl sl i, mE/AW Qolsl 9 e 4Eeg Zelat. og ses
et £z, B R G &=, non-classical A o]2S A= A ©hF1, CVD E9eh, 8T o
APg7 T S, AR BRS Sof oigt A4 A7 At asjack
AMSE503 - HIDL:'_T'_I-%_!' (Interface Science) ....................................................................................... (3—0—3)
2R BT Ave] 7E Qolske Hele 5, 0|2 28otol B0l FA, AW Aol S, BUe] X
=2 UEH ESF AWY VA R, dAISE. AP " W70 ¥E domain boundary, W A
way Sol Bal Qe ojs|E FEt
AMSE505 - __,L_E_ZI'-IO_L%_II‘ (Polymer Engineering) ............................................................................. (3—0—3)
TURoR JRHL Qe LAY ARy =2, setd A % 84S avideRA oF8& ALEA
Azl T BYe olshg Fpuc
AMSE506 - HI zelk"EI-n_lﬁ (Non—crysta”lne Inorganic Materials) ............................................. (3—0—3)
A8 7R dias 240 f29 Y o dist o2, 9 Fxet ojo ThE 57449 WHeto] o
F A= olslistal o5 ol &et AlVIEd w9 THES AT 53] dEAl S&EHL Qe e 79

=
Maol 71% Y L FF A7 Y] MYo| WA 7% /2L &5

3

o},

AMSES08 - 2| 2gst/ursto| HILHMH (Research Method in Materials Science and Engineering)----- (3-0-3)
Ao pubE] = Ot Ziga a0 diste =95ttt =74, XS AFE AS AAE ©, =8X A9

os A % stk 497t @ shARE o wAS Atstal, ofEA =22 i FYstal, ofEA HolH

ru|ru

21z 3
2 2850z ASHL, ol =B A1, 2] A} ol XS AULA? So ohs) W FE Zol
QU B2 Bobw, 7 ol FHEIL A7) et Bl Y BB glold Zolth ¥ mudA AP 2o
AUrEE O Ada BES =9 RA2 Aoh A7 W WA Zojth S UHW, 23RSl §H2
Bateh A7tah Wat ohgo R Aol A 4 9lg Zlo] et



AMSES509 - S4RFEFS] ZAFRAL (Atomistic SIMUIGtION) - wesereeersseiimerieriniiecrieises e (3-0-3)

H AKX d1oA] Molecular Dynamics, Monte Carlo & YA MAIRAF 7|HE &8SH & gl =2 yj
Fe FRE ot LAY AALRAL Ot 7R o] F, HAALRAF VY 52 W9l ARE mR s 28 A
Al ALrRAar 7S 8 Ao AEshe 7195 7RI

AMSES21 - 87|14 E oA AL (Organic Electronics for Information and Energy Technologies) - (3-0-3)

7] SreAl ¥ Awd Amo] Z]xe FEe oy AAto] gigh 71x W 3& AAlS st gt A
H AKX siEdt= organic electronics®t displays+= 2| flat panel display@t solid-state lighting device
Bolo|A A A= A1 =A|Q slhuto|ct. Flexible = flat panel display= 2] ZE engineering?} i}
sf Hofo] 22 ejob Ae Ut UhP SSF Horz AT ATE Wae st Wololch Ea ofux] 4
Aol sfidsl= solid-state lighting devicese} EJFAX] = olHX|e}t €70 gt o]#= Qlsl <& QA i
qlt}. o] B2olx §7] A aet Ju A= o] 1w oyx] W 4xto] tha T+ ZolT}. F|EHoe
organic light-emitting diodes(S-7|¥gdtto]@ =), organic photovoltaic cells(87] EJYAA]), 281
organic thin-film transistor(7] B2 EX|AH )| AMEE = {7] vheA] 2 A=A axo] tigh 712 4
o} o] 47|12 o] 8% §7] 4xFEQ] 7| 4xt AHE Qe thel EiET

AMSES22 - 87| X 49} 28 (Inorganic Materials for Optoelectronics and Applications)--+------ (3-0-3)

Aol AR 7| 2AQ1 Jdg AStaLAt gttty A ste] 7lxet §EeA] 7]X, p-n junction O]F ¥
R AROO] 28 Hofs mshsitt, o] =L light-emitting, laser diodes, solar cells, photo detectors
22 A Eﬂi} et 712 E 7R & Aot

LSS

AMSE601 - M9 Y USH7| L& (Dislocations and Strengthening Mechanisms):-«-----seeeeeeeeees (3-0-3)
AR Y AMATO Ao 7|ststA ALzt AMA, & strees field, interaction and image force,
interaction energy £9] s X=3%ict. Solid solution, precipitation, dispersion hardening %

work-hardening 59| 74a}7]| 7o H#sto] sty

AMSE604 - 148t2 0 AZAO|E (Solid State Reactions and Sintering) -« weeeeeesrersrennnenes (3-0-3)
Ure & 2of dzfstel ZAZAYY AL Ase 7IER 5=, 25 % Y QA e A= F it

A= oldlistaL, oS vtEoz AZAALS et oot JEiY 1A vRES =t 1AV -

-7 whg Tltel whE A o] e DAl AR QIRLE mrofstal whEAM RREACAAE =&t

.

AMSE605 - 1A= (Solid State PRYSICS) +reeeeerereererersenmsentiinitit it (3-0-3)
AAA LAY AE B AR Ase FAHLR st 1A IS UFe BEoltt. AXMlE, ARA

A, energy band, Fermi surface, 2=/, &t 42 A IAY AAPIH JH0 1 &S s8It

AMSE606 - ZHE%}IIQII%_II- (Statlstlcal MeChaniCS Of MateriaIS) ................................................... (3_0_3)
£/ gate] J1x U2l U o252 asfetn oS MEuse] BAH L of] Rofo] Mgstel T 1
AL GAIEAY Jx Y ARl AHde AR F AR FAIA YR 9 el Wyl digt B o
o]

K_4|

=2
S8 siMe golatch w3t nA 18AlC] FsAel ojg) UL AxLFAA ANt $gst0l, ofg
hedubgol e MFSHOIE, AIZ-FATLA S ANStD o2 BAHRY, ety SN S
ggrct,
AMSE608 - ﬁzl—%nl?g% (EIeCtron Diffraction and Microscopy) ............................................... (3_0_3)
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JArAD] g de]Ql electron optics, HAIAUE S ARER, XA}EAC]  kinematicalol&, image
contrast o] % SHHHS <s|H, 2H+E X 29 imaging R siHS St Mayste] AN 38§ A=

St

AMSE609 - 112 ZZASHD0|ZAZ2 (Advanced Electron Microscopy): -« weeerememseseninenienenn. (3-0-3)

AMSE 608 A At3iun|Z 29] —?—5_\.—7&9]&/\1 KAtS] wave optics, A3 AO] Fourier ¥%F, kinematical ¥
dynamical 3% % phase contrast o]&& Higtoz 8BS ZAAMH 4 image simulation2 23] o]
B X7|H(CBED/EELS/STEM/EDS) = T2},

AMSE611 - EXF MZFH0|A AlA (Experiments for Transmission Electron Microscopy)- (1-4-3)
AMSE 6089 MY f£do=z=A AADY o]F2 v oz 7|7jelo] AA TR 0]749] alignment 3

2¥7l9e oaln, AYAWT UNTE YH ASS SU AT AL A JIYS SSU Td ART9)
1#dlls G(HREM) &5 % EDS, EELSE &5t UxAlge] &0t aFstAl 2o dist A siA 7|¥2
At

AMSE612 - X—ﬂ ilze'i uil %1)6" (X—Ray Diffraction and Imaging) ............................................... (3—0—3)

Hrrle H Htojerle] 22 dd48 R AATAELS H8l in-situ dold W2 0%
o2 &dat Az 3719 Alefo] Qlo] real-time, in-situz A0]FER 0] 7hsoh ot & YoM X
A olulge 71z ol it ARl ¥HES 555t XA oju)] Ao gt 2

2]

AMSE6‘|3 % FZI-qllé_ll- (App|led Quantum MeChaniCS) ............................................................ (3_0_3)
Al1¥2] DFT {#ofoflA] 37to] &l+= Hohenberg-Kohn 7J2]2} Kohn-Sham ®W7JAlS ©A A705H &, &
o7 AINA AAo] o] AF8E= ZtE exchange-correlation AN, pseudo-potentials ¥, plane-wave
basis CHECH &t AR AR BAol OIFt ARNA 2P SASIT geixl PAW el ojs) AR
ol2d 7lzot AU Lot8 5L AT OEC ¥ ww39 5 549 st SR sl AAA
Alxtoll tigt olsilE =olal AHIE Aol37] 98l 45319 Tutorial Sessiong 7]d5k= Zioltt.

AMSE62‘| - %Hl'g.)\éljlu (A”Oy De$|gn) ................................................................................................ (3_0_3)
=4 YoMaY vAzAle] Hetet Z2iA 544719 AS AAACR =5t ol Vutor A, Al g3,
Mg g2 Ti ¥, 24%5 5 YS24E case studyS &dl Fofith

AMSE624 - LRAY RO| 718 (Deformation Processing of Structural Materialg): - oeeeeeeeeeee (3-0-3)
TEMES SHA WP ES 2GSt ol HEeR oY Vtaw ééé AN 7t AR FERA]E9

REA Lol @I AR oS WY U 7hFol2g ol gsto] Myt

AMSE625 - IE_I-}E; DA _}I\_ (Theory Of Elasticity and PlastICIty) ............................................... (3_0_3)

Aol JAR 542 WASHE o sliol He SYYeoNel AFH AHYee A Zewch 2A A
29 PAsHHo] WA T U 243t 0|25 AJfSEL o 59 SgRolol] thefME st

AMSE626 - AL 7|3L (Fracture Phenomena and Mechanisms):  eeeeeeeemeereneeniaieiciannnn, (3-0-3)
FARA RS A AtS AR/ ﬁlrﬂot‘ﬁ*, Had st Moy gst 52 o]&sto] Attt Eot AA|
FEAMEAA dojus Iy /ge] ol&S muol&g o]&sto LYty I mpir| s EAToEN mhd

d2 HAE 2 Qv WS AAlgT

AMSE627 - ]]'_lijl;l_% (Fatigue MeChanismS) .............................................................................. (3_0_3)
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AMSE628 - 11 2HA E/M (High Temperature Deformation Behavior of Materials):------+-- (3-0-3)
Meo] 1ewd ol2S AVEly /22 W 28 =o g2k = 22 climb, 2, AAAA v]11A

= THot o]F vigor A/GIVIER A, A2HYP |, Urlcxﬁﬁ—i z2a7, FEAEOAN 2ad84E £

SS9 §8 52 JdYstt. x]29 £Q o|#E2 sMEE9 AMUYE Foll EEE.

AMSE633 - LH};IZHE_Q_%_IF (Corrosion Science) .............................................................................. (3_0_3)
SE5FA] BES9] 7|&o] B A7|gker o]&o] tigt olslE ui o= o] 7iA| & RoA LSt FA

Aol §FS7| S mpefste] RAIAA 9 WAS st AdFAEA, BUEIEY, A7, FAAAF d2jo) tisto

gojstck

AMSE634 - ﬂ%ﬂ-il- uil i% (High Temp- Oxidation & Coating) .............................................. (3—0—3)

1 2xf 9] Oxidation, Sulfidation @ Hot Corrosion5o st 1 28Al o2 7|22 WIAWAIY T4
st mHA2]o]] Wt 73olsttt. Diffusion Coating, Overlay Coating % Thermal Barier CoatingS-of o
gt o] &3} &80 dsto] TR

AMSE638 - ?._%ZHEQI E)\'I né g_g. (Structural Materials) ........................................................ (3—0_3)
2 oo ETRAER AFEEI 9= Steel, Al, Mg, Ti, Ni &2 £9 Composition, process,

microstructure®} property {19 Z2|ofgstA FUAAE AmE D, o5 MEFY FE&ofo] dis) Fofstar
Al gttt ®3F amorphous alloyet 22 Ag3 W Aol dishA e ZFojste.
AMSE642 - ﬁE}alk"EI'n_li (Conductlng Ceramlcs) ...................................................................... (3_0_3)

AR e 2 o]2X =5 xeole R A-RRES A7]A HZAE transport theory, defect chemistryo] 9
siA dstl 2k, AR 59 MRS H shetdE, uAlRet 7] Ao JsdAE et i
Al Atets AdRAXES 2R A|A”lo R Eojditt

AMSE644 - A 2 (Magnetic Properties of Materials) -« weeermmemmnis (3-0-3)
Apdel =al" olsl, £4W % g8e gt uAe A U AXolRo| 2Ast] ZE A
(diamagnetism, paramagnetism, ferromagnetism, ferrimagnetism & ls

fluxmeter?}t gaussmeter & ChEL:. 0|89 d=2A GAMdAlR, AXPIAE H 7ISA

motor, transformer core, recording mediaS t&C}.

AMSE645 - XA 2|2 S4 (Optical Properties of Materials)- «-wwweeereeeeremrenneiiiennn (3-0-3)

Aol AApsd e Fadel gels Y % 44 882 dECh 5ol AV AR A E v
A 274, Hel 54 Fi 2 59 B9 A o EHiR A ol g vRet et F7ls A
o deE Afetet.

o_;r: Jg
£ 4
Er:ﬁ |'N

AMSE648 - hll“ (structure of Thln Fllms) ........................................................................ (3—0_3)

BA, GO @y Belelo) . FROL USRS ChECh 12T ool 7EED Besl] Yorol
9 R AUTE, wpere] 7|7, wrere] ol wure] QAgelo] chste] ChECh 3], WAY X-Ag ol §
3 A2 97 AWE w3t
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AMSE®(49 - EEHi _I(_)I_ (PhotoniCS GIaSSES) ............................................................................... (3_0_3)

AolA., FEA, tlaBeols nES SXYUT WAl $8HE nEYA glo) ¥ L AxS YW 54
o ¥ olEd A AT FYE SSUC o1F 152 felol e Pashl et Y549 dsis ol
5k

AMSE650 - ©H/Z]H Z|E (Piezoelectric/Ferroelectric Materials): «wwemerrsisisnsininen. (3-0-3)
SA/FRAMEY] AR, AR 2 989 298 % FAYA =Y, dAol 54 H olE, ¢Id
FR7A4 % domain £2E AARCZ A7) &, SRR E ZF AlA, AFoolH, LAtz &2

chect

2L
:
o

o

AMSEG655 - 17| A7|gfsta AR R| (Solid-state Electrochemistry and Fuel cellg)--------- (3-0-3)

37, oYzl A2 QI dedxel WeA, &&, LAl thel 2Hst 25 ARFAE vasty £
5] SOFC(Solid Oxide Fuel Cell)9] @A S F/dst= AsA, &=, = MEY S/d1 Aagsio] oish A
=™ o7 EOSItt Interconnect, sealing A&, ABH A|AEl XA vH T EOJSHC

AMSE661 — J_La- E_E'_Zr%ub (Advanced Polymer Synthesls) ------------------------------------------------------ (3—0—3)
A T DRSO T U ES SANAET. 2UA AMNRET. 22U AN
g 2 pEotel arhstn THEE DRt BRY S4S wect

AMSE662 - 12 TEZ 22| (Advanced Polymer Physics): e (3-0-3)

TEXO] 28A dANS 7lo] 91 AAIAC =R oldfst=d BAS £, single chain conformation, dilute
and semidilute polymer solution, polymer mixture and block copolymer, crystalline states of ¥sto]
Zolstch. nRAl Aot slastel ¥l WHo2 axle 2L olsistuAt stof, Aket ZIHdl gt 271S
sho) Egh A2 WREEHT A WolAl: o]25 & o] a7jEE 5 Wol=S AUt gisrd Zojolct.

AMSEb64 - 7|5/ 112A3SE (Molecular Design of Functional Polymers):--oeeeeeeeeeeeeneenn (3-0-3)
9 [7], @3 22 A ¥4l st S5 7ls2 YWRstke 1A AXE oEd. S8 U2 94 W

W, 715ud WAYE, BA 2aet 54 7)sate] wAolot,

AMSEb67 - 18 A BM7|7] (Instrument Techniques in Polymer Science): - eeeeeemeeeeeennns (3-0-3)
XA A, Aa7F XA Abds, 4] ol&5 Ry olef WHH VRAMIES] xR, ARE. YUY ¥
FEjsto #sto] Zojsttt.

AMSE669 - LI AMH AR (Nano-Biomaterials) - - -+ wsrrrsessmmssiieieie (3-0-3)

Urblo] @ @ Aqofr|&4S vl o g st Ukot]&(Nano-Medicine)of] thgh 7| £AQ1 7§
Lolgao] F8E= AANEY AestA, stebd, A, AasstA S tish
AEF ZFojett.

AMSEé81 - HIZ| E/d (Properties of Semiconducting Materials):«::weoeeesesesesssreeeninanenes (3-0-3)
QAR vheAl AE(SE H eFE)e] AVl APl FESEed HHAAt AsdeE s AAHeR HEH.

=3] w4 Uehte ofe} Sold 2eld @Ase FaAow rhert

AMSE682 - EH ) LB XM (Surface Analysis and Nano-scale Characterizations)-«------- (3-0-3)
grar 9 Yk Ais 242 ol BU/AFAY 2], tetA e 2 AR S BA5H] At &4 =
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2 ol % 4 Wyl s} AAK O a/idIch 53] ERMY AYTE L MAPEY Wat 5o 2
39732 ol3)5}7] 913t M%) (LEED, RHEED), Auger % HRAl FY(AES. XPS), ZAIUAHDZ (SPM)
Sof 24 ¥ ¢ 1 dels ae

AMSE683 - nght Emlttlng Dlodes (nght Emlttlng DlOdeS) ....................................................... (3_0_3)
SteA|, AAAE, Uer]4S MZo2 st tjshdAS thAlo 2 Light Emitting Diodes (LED)e] A7|, o

Sr5/gol digh 7| xol&& %L, FAl A F5Z AAXC=E thEth. LED &A} 7ido] oigt o] AAXA

YHES 552 JY m585E U

AMSE684 - L HEE X AR} (Nanoscale Semiconductor Devices): e, (3-0-3)
U A7 Axte] AIAF SAdo] HEd 8ol dodct. & W& 9t SA 9 gadmE

2R YreA] Axsd2 28 ALD, 7I0lE57, 29, vid 5 X Uk AAY AR 374

| Zoteith, ®ot eyt YAl /g2 Zost ke 7|a® OEH.

©]

AMSE686 - A zFH LA Q| #7|H E4d (Electrical Properties of Low Dimensional Materials)««:«+-:: (3-0-3)

Al et 7]=o] Fopl Yk 7z o] FAF AR 1 BAAQL R|F ARX|FH. o]2{gh Uk AAFQ]

718 5749 oldli= Uk AKX AKje] AA] AAoA Q] Uet Al Yol FHoAe] M2 AAo Teh

AAS Al e+ttt & wate] 7idE &6l AA1e] Z7]|et Apde] o] et W= A7|A E4do of

gt A& mofste], Uk AR AN S/do] tigt olsiE Algtstaix} stoh. ol 95l AR ARjeb AAb|

A= A FAE AlskL, 53] §HeA] 59 AR aRjof] lo] AR oA ARl 2ot 50 digt 7]
9

AMSE701 — ﬂizﬂ_g%_IF Hlul (seminars in Materials Science) ----------------------------------------------- (1—0—1)
A ALY 12 oo axBe Quto] APS Ysh S8l WRR st WIS At Aolug Fo) A2
-

=
SEO
T 5YS

Bt HE2E s ool Aarizst Ao A4S sl 53] 2/=2 St UAIE A5t ettt

J

AMSE731 - 24258t EE (Special Topics in Metallurgical Engineering) - -seseeeerereeereeeenene (3-0-3)
Bt NS s Qo] F4558 ARt AH AFE Yol S5 TR ot IAIE A5t dejgit

AMSE741 - k"EI'u_IZHE %% (Special TOpiCS in Ceramics) ......................................................... (3_0_3)
Bt HE2E s ool Atz AT A4S sl 55 2R2 st UAIE A5t Aottt

AMSE742 - HAAH R E2 (Special Topics in Electronic Materialg): -« -eeeeessermmeisiiiiiiii. (3-0-3)
Aot AR 2 oo ArAlRe] AE ARE sl 58] WR 2 she HAE AAstel Folsit.

AMSE899 - tlll'*l‘_Ll_l'_E_ﬁ?_(Doctoral Dissertation Research) .................................................... (7'-%3_!‘16')
SALSe] 2 QI3 BB0RA AT Folol AT Bie] Awste] SAKQ AT A
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>
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fo
g
>
tjo
)
rot
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=
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rx ofm

7IAlEere 712dste g B ot Mg gt AAEAIR 5789 AL, 7 84 W AIAT AA 22]A
y to] 27bS o2 L shZolr} rS &
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= T w L L5
L
[S)

o s

[} [¢] v “ X O %
napgatojeta J1AB et oleist apol Rgetuxt Herlsel sTRA WA B oz} AYH S8
71%2 @7 WHATIY) Ut mRe K45t 9

1
2
3
4

Mechanics & Materials
Dynamics/Control/Measurement

)
)
) Thermal/Fluid Engineering
)

Design & Manufacturing

wr} FRM o2 t}go] 1271 Roko] Ofs) A= 9

rlr

283 ALE 2astn gt

[Z24FH 7|AH7]= (Micromechanics & Nanotechnology)]

MEMS (Micro Electro Mechanical Systems)= 7|Al &t} vreR] 23 7]49] ghdg E5jA] o]F0o Al
Mz 717 saots Aelds 712 242 YYulg o|ste] 2HE 3 =T,
22et opo]Z = AIAIANY B-RAl, A, Aof, Mg, o2 my] 3o Iyt V|AIFY S A5k 2okt

_tg l_){,

[MArgst @) 212712 (Manufacturing and Materials Processing)]
Manufacturing and Materials Processing2 7Zr& AMArZA 7)o 1stA siA /A /AR 7] £ 5=ls517]

Yt drs Gdot ot WAE Ao RAE F4AR, 2B, AR, RUAME 5 45 AUAEY
dI7teEn BAVeY 55 AU e R shal Stk
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[REEA 2 20| (Robotics and Control)]
2 HEIAQ}L AjojBof theulE R Q] AHjo|L} Atado] AHsly] & )
galsts X153 289 Jfdsts A ZRE st SiX2R, 248 2%, 2oL

[Betr A X5IRE (Composite Materials and Smart Structures)]

Mg ¥ Asta2sE 2ofiAe AW AR SgAg8e Hs E Axo Hst Aet Al 542 =
MgE st ol2A-AdA A5 £e8sty . Sl 2ofdlA+ 24571 S8Rl AR 2 24,
0 SgAae m2uhy], gpEstEstoA e As, SgAae] A& A &4 G4 59 aYst A=
o8st ot AlstaE wopolA= 289 s&Ao]. AlsAo], 71 E=A Jxg, F47dd = &
BARE ol AletAEE Y A5 Al Folt.

[gsoE A8 3| (Flow Modeling & Computation)]

PDNE

ofoltjofe} 2R R 9 AArEE 1B
_]

9o T§9 ATEE ML AQEWA FAA A AN S5 Aojo] U 2L

0

J s

ST, #AI £t Qe Fa AdTRobE HRPEAY 2

a9, FsAo 2 Ay g 5 2234, dARAZIA 2 7195 o RRs, WA Ul
A ¥ F52, A 378 HH f5 ¥ 24T SO0 gYdsty AGA S8 UAS] ddEo] o
[S=sA0] & SAALZ (Flow Control & Environmental Thermo-fluid)]

ANEd4a, oux] dof 2 2ZA4S Y aAQl faAlol 71Hat Hsist o]l ¥ AN A=
e85t QY. SE&AFEotREE &84 5719s, sARdEs. 288 AT EaE. JHAAE 2RE
Aet/sidEst 5ol ot o] gro] A=A TA, WA A=A 4t 2] R JEAY Ao 5
AL

olgstoAE QIite e AAA, el WA dsto] ouistal Arjste FBAA etr|ao
228 2R A7l GH BAS xysich J2Ard AU §EY SEoeA AT A
Wwrglo]e Boolth. AT o4, AHAVA wALE B3 JAMA S et

[CAD/CAE &£0}]

Design 3 CAD/CAE: ZBEIS 0|83t 245 7IARE ° 1529 4A%} 7133
Ssict CAD/CAE 7148 AAE N e et AAI4 S FAIsH:
ol Al CroFgt A7} ol Rojx|: 9t

}\—]

0

[M2HSE (Mechanics of Materials)]
55, EEAE, 2EME 5 4% TUAR dhEo] AEE o doju= Alse] WY
otyjof ojsto] 1A

o
o, AN W 3t 1E712S ALY

[H4L & 2ZIZSE (Combustion and Propulsion Engineering)]
ZAR S|

5 A471719 A7 R NN APEE DRGE 9RET, e ¥ HUAL, 2
FA71B YRRE, 7B S| B VIAATE APV TR BTGP 1
g el E:

JEAE, SAZIAL WY, Jtde So) ojst 289
smegojo] Ff, AXH gt

!
?itﬂ IAES7Iee dos

A71e7ida A8

A e ApAso

A Hzdy 2

SHolH APE 2Astn, UM AREY 222 SN, AEHA, 24
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OjL A| &St (Heat Transfer & Energy Engineering)]
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AYE
it ey Zo-M &N H| 2
MECH501 SetsiAY 3-0-3
MECH505 7IAEet AIsHA 3-0-3
MECHS507 7IAIS AL E 0] T 1-2-2
MECH510 ol A g-olst 3-0-3
MECH511 LE57IAR &3 3-0-3
MECH515 A&EA At 3-0-3
MECH518 Aa7let o 59t 3-0-3
MECHS522 AAGEA A AR ol A 3-0-3
MECH525 TSR A o] 3-0-3
MECH526 ERARA o2 4 & 3-1-3
MECH531 ¥ e 3-0-3
MECH532 b Bl 3-0-3
MECH533 &g 3-0-3
MECH534 SEEA GG TR A] 3-0-3
MECHb535 yjo] QW AR & 3-0-3
MECH540 EHA 8} 3-0-3
MECH541 B 3txf g olat 3.0-3
MECH544 u}a] of st 3-0-3
S MECH550 nEg st 3-0-3
MECH560 n1EgHY 3-0-3
MECH562 oA W 3% dAEset 3-0-3
MECH570 L5HAE 3-0-3
MECHS574 A W AZAY 3-0-3
MECH575 A71Est 3-0-3
MECH578 71| &t 3-0-3
MECHS579 olAlR A s 3-0-3
MECH582 2| 4A 3-0-3
MECH583 e AMINE 3-0-3
MECH588 ZIAEAE 3-0-3
MECH598 BR& 8t 3-0-3
MECH621 1Ex487|Hgst 3-0-3
MECH624 ZAIAA 3-0-3
MECH631 27412 YA o AR Y-St 3-0-3
MECH635 AR 28t 3-0-3
MECH639 ISZHEEA] 3-0-3
MECH646 L} - djo] @ Z&t 3-0-3
MECH647 A58 3-1-3 ZERE
MECH650 LIk =R 3-0-3
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4, AR 48

MECH501 - _g%ﬂl-gﬂ&lltlorh'ﬂ.l (Analytlcal Methods In Engineering) .................................................. (3—0—3)
JAgse] gold WAS SN wWEoR motd 4 ol welo] g SHo= sig wohe JlWi 2
of gt 2% olojg Zxatel sttt

MECH505 - 7|A-&8t 4£Z|5jAd (Numerical methods for mechanical engineering)---------- (3-0-3)

oSt 71458t A1 JAbex|siAsh=0 2 a3t WA, SsHARd, £A4A8Y 55 shaoty, 7IAss
+AE ZE st Aol WAl mojgk g Ale] sfE ey, g, AAIES
Sidst= AwA, 84 XAS F5511L &

0\'
£

ji

MECH507 - 7|A&stA T EQO{A 2 (Software practice for Mech. Engineers) ««-:«:coeeeeeerennnans (1-2-2)
Z1Al5-stol] HQst 57 JEA software 7|20 S U AlS
1) MATLAB : general math tool
2
3
4
5

DAFUL : dynamics, motion
COMSOL : &% 9dxd
ABAQUS : FEM-based CAD/CAE

)
)
)
) OpenFOAM : CFD

2 @595k Newton Qﬂ.ﬁ_} Lagrange B/ 4], Hamilton®] ¥2]9} Euler ¥AAl,
Al
a

Al
3 A, A=dsh, gyroscope +&, +&9 A, T 5=

<
m
(@]
I
(8]
—
—
1
ﬁ
-
X
ol
ol
>
Q.
<
1]
>
0
D
o
<
D
(9]
>0
[o)]
2
0O
o
<
O
=
[o)]
[y
[0}
>
e

£9] 5=
g o8 X578 sl matrix iterationo] 2Jsto] FL5h= of2] 71A]

an Tl g
tjo El

71711/8 301]/\1 H% diks

HWHES FHEsich E35FH proportional damping ¥ ofuz2t non-proportional damping®] 73 7K =
s}

MECH515 - ﬁ_/_l.\_i." %_| (Contlnuum MeChanlCS) ........................................................................... (3_0_3)
Mayabs - aAGsH] I
HYPo =5, 589 7iIg, A EEHA, A9 zilg, J2]y oyx|e] e A 52 OFH ol {Al
APRGRA, ARG aA o] gigh 7| AR FaPPA = of2y Gt
MECH518 - ZAt7| 316k & EASH (Computational Kinematics and Dynamics) xeeeeeeeeereanens (3-0-3)
Hagte - =ost
71241 link &2} kinematics®t dynamicsoll Al 545t & IS AREHE 0|85ty AAlst=
1S 2™ 0 2351 bodyQ constraint problem, revolute?}t translational joint SxF & 39] QX W 7t& %
59 sliAlo] AfEC.

MECH522 - A|AE2M 2 A|AR] S|M (Time Series and System Analysis) «weeeeeeeareneennens (3-0-3)
AMAEZAol Ot s gAd2 &5 Y 228 Al2aRel A&, AE, gAY wWE, oEA~,

_70_



characterization, A7 52 A5ttt Dynamic Data System (DDS) Hi#o] =&, O o=
o] L4EL, DDSE 0|83 AHE 2 Feto] avjEch X, AARl0] S4S BWshe WiE ATEt

MECH525 - _T)_% Zl-%z-"o-l (Advanced AUtomatiC ContrOI) .......................................................... (3_0_3)
SR LR B
%4 A28 formulation, RojAl2A89] Sdat model, AojAl ARl HEfAZ RO WEk, AJojA| A8
ST 44, 718 Moo} S8, shAlol /7t S ol &, AlA89) Qg LQ optimal control 5%
ch2A o] DEAES AW Fatel oA ek,

MAote  Qyrge] I, LRSI, §oist, Aoist, gA|olsl, JAFES, AlARA ol

AAL HofolEfof] AREE = et SR/ AUAEES 228 S/dol 2t /60 oFsste & 54

X 5
S0 mep Baste] sadth A NS BIYSP] P BIWEES 271 F o WHEY Mg
AE2A BY FRY AU 717, 5 AAL Axolo]E 5o R tisto} skt o5 A5
A5sl7] Agt 2 A FHY o5 SA 5L Aot PHEL ABUCE Ao YR AL
RSP MM RoolEl g sy BebA MAIStel AStstn Al ALgE wEI Al Bohe 93t
Agol A vl Aot DRAES SR
MECH532 - 7|1“_$_Z_l_g_%_ll- (Tissue Eng for MeChanical EngineerS) ........................................... (3_0_3)
214719 71 AP Qe A7 BoFRel ShbR e AMEol AAF RoFE &81 k. XX Fetoly
SYEYAY 715G FAT £RS vlole Fot 71&S BENY BY, AY EE gElEe FYRA TS

5= 3 2 S I
SeetE s stelt shEolch B wBolAk ojol BelEl of2] HopE off2t J|EE JlEA|L, AT U0
o] cjoFst AL ¥H2 "oz KF sto}. 7]&AQ1 cell biology, chemistry, biomaterial, anatomy,
CAD/CAM, manufacturing technology, cell behavior S simulationdt?] st &H& /ASA tool529] A7)
7 mebdoh E9t A& vjF % scaffold fabrication®] 7|x24 Adgo] Aledd. o] #52 xAEsh Fop9

HALE L8UGIUAF 5F= SHAoO|7| £Ao] H 4 Qe 2 sirt.
vl =2 T o . 10 - =2 T XL

MECHbB’33 - %_g..?él-%ﬂl- (Applied Optics) ............................................................................................ (3_0_3)
g o] &, Ho|A &5 Fdu FA L g tFH, FFotd] o]&H= 4F FA A 7H,

7)EAQl el
dolx 71871% 5 S8Eoks 47T

o

MECH534 - S3MHIAGAE|3Y2|A| (Bio-Imaging Technology) e, (3-0-3)
et Jen J1aostolN Wa =79 FeduPe] 1R Qe AN D5 By 71ee dee
S8 oSl chech Qv Pe Bhe gl etdn|ydl SatE £qlolh o

OJ_E_I‘I'U
ox
19
©
o
N

o © = = ] o T [}
TE H A, Y4 duld, HE dold, dE dold, 39 " AN, ol A7iY o, vAddnld,
clobet @ 1YE, 2HaAAE @ol4, 221 HA By 52 2

MECH535 - Hrolguélﬁ7"% (Introduction to BioMEMS) .............................................................. (3—0_3)

MEMSO] %23 S8 Rofol g2sloxo] 282 wjgoR 7o) Aok2 Waluat ¢k wit3o) ge
BIoMEMSZE ¢Jst njo|3 2 7|<=9] Platforms?t zF @49] 2] 4 A& ¥rHe ¥ 1 o]=9] biotechnology
oMol 82 vhech A We WHL Wi 9t Hopz HAstel ujd FF Aslols) £2 Exosomes/

DNA detection/Cell Analysis/Pathogen detection 9] FA|S 739l A &o|tt.

MECHb’40 - El_l-Jél%_II- (Elasticity) .......................................................................................................... (3_0_3)

Mggste] AEY WY, FIWHAL PR, oA wAS Me U DAL, A 2
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QA SN W BRdth BAEA U 3ty 2Ao] Fad AAK 2ASl 2ol Zolc
MECH541 - %%HI-XHEO_:'I%_II. (Mechanics Of Composite Materials) ................................................. (3—0—3)

Long fiber, short fiber T+ particle type & o2 77X ETRa9 7|AA ’\3“% 7-]/\]7<4 64’3}
(macroscopic behavior)y} OJA|A AN microscopic behavior)o & o] I=Ershil
FAN, ol AR S-MAE WAA, A oYy MR WHolE, ug A5 wol 6% s aopact

(o]

MECH550 - __,I_%% %_I (Advanced Thermodynamlcs) .................................................................. (3_0_3)
SRR EE
71ERQ Aodst A|AlS srfstel AW, shetE Y, A71WY Sol Agstu £¥2el BAA A i

2 3 n
olgg thech T BAl|2S EYF kinetic theoryet §7 Fdsbs 7]¥7hdel partition function,
S

s
entropy®] 2tiA o 3 49 A A digt oA Z2S HEH

MECH560 - 1S5&A
Hpate : AHY =
AE, o o

ol 9jsto] AA

q gL = et

MECHb562 - 0| &| tH=l U HH 43St (Energy Conversion and Power Plant Technology):-:-: (3-0-3)
o UXIAHA L] oAl FAIE A4S Ao R o]2igh AMYZ o] &sto] F7|E EAAZI= olHA] HE7 &
= oty WA AoA L TiE AlARIY] 54 HAV|eS olsiA7IY, ol FUAoRE FA5te oyX|Q]

a
geiel olg L Wep|ag £5% 4 YRS At

-

MECH570 - LS|85} (Advanced Fluid Dynamics) - wsrsrsresrmmssimmsmssimieseisnniseees (3-0-3)
S B
Navier Stokes ®1AAl &=2F 0|2 vortex O|&, H]AXA potential 59] 28 v ™A= XIYLs|A9]
S8, AAE |2 AR, GROIEY APA 5 9AGS A7o] WA J|E FERES AANos
chect
MECH574 - Ek":'.-_l'u' -I% )6 (Caplllary and Wettlng Phenomena) e, (3_0_3)

Mt : gojst, gAjoist

L7|Lo] A2 OJWLJOFJ ALE/ RN A0 S5 HiFEEA 1 Fa7d0] HaiAlaL o

BHALS
BHAYO] 53] 583t #AES olE 20 B¥ otiet 2o
1) Fuel cell, two-phase flow
2) lab-on-a-chip, micro-electronic, display
3) A7t ¢t oo SAstAY HHoA dAshs At 22 AEStA A

4) 718t 7]Z} BA HHH A
o] Z}oJol|A A&t 1A} 3= ZA|= surface tension, A (Capillarity) SA},

M)

L (wetting)A Aol c}. o]
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FoJollM & ol2lt FAIS BRHE o4 FoMA RIS a7HstAL oS Al Yt 7IEA olES
Al&sFaLAL ¢

s

MECH575 - @7l%glg_li- (E|eCtr0kInetICS) ........................................................................................ (3—0—3)

At &St e SAIA &2 Alolx] o= o /AN mHA= AY P4 A7]0]5 S (electrical
double layer, EDL)o] EAjgtct. 0471011 Q71742 7MW o]2o] HAPZ|HFE dho} {Fo] WAEAY
(electoosmotic flow, EOF) Ex 9xo] 2 9s}= QAIS0] 2&%=Z(electrophoresis)st] ©ct. XM7]Eoshe
J0F Zo] dAE thREe gEo|y, tpo] A2/ AAILAY AR/ FAC] Aojo] 7MF BEHEAOR AR

goltt. et FAIS AN e Ao AVIE Arietd A=Y ¥ A|ojEFol AHL £ A=

2

rl

HZ(electrode polarization)o] dojUA EH=g o]2ish dAMS X7|E ESF Alstst 8r89o] nUE U A&

Ahet G 718 # ohet et Fele 45 WHAIIA G B PNt HrlolFET A715 et

of thel & °olg< I5ste fAsIA S S sivS dsl=5 <t

MECH578 - 7Ii."°1%I. (Gas Dynamlcs) ............................................................................................. (3—0—3)
A9 4544 s, SAEZT /F, 1AM €T o], 24T R 543, Prandtl-Meyer wave, &4

mjo] 7HAl @ ukAb, A Zo|&, A|3(slender body)o]&, 14950 AMAIHAl A S & (transonic) &%, EAZAM

W, f50 A L WML £ 5, AHY 259 ol5IE U 71AS AARCR ohE

MECH579 - ul*-"_lgri-“glg_ll' I_E_ (Introductlon to MlcrofIUIdlcs) ..................................................... (3—0_3)
Dl gAIE  Ropo ojE 7]&AQ  olEm (o] AZ  @ae] x| WAAL  electrokinetics,

dielectrophoresis) 2 o|g &#d F82 o|fof tisto] Afojetnt. Eoh, nNRAISgste] S& FoF % dAle] A

SHEQl ol 4o] Thatel AABAQ A|ALS MBI FIHOL to]az Ad YolAe] §ES AT 3, UAt]

A8t AT AU 1A AR AFES AN 4 Yk 5L sl2g

MECH582 - Z|ZAH| (Optimum DeSign) -« --rrsssssrssssrsesssimieiis sttt (3-0-3)

ZIAgAaY fFREO AA0l ol fEteays o] &stof
Atz (27], HP8%, 949 FE2A 5) F57

OF5 31 computer algorithmg& 9=

r&“
Hi
el
e
’:?
5.
=
D
=
8
o)
=}
@,
@)
g2
é
>
1o
by
i)
fon
S,
[

MECH583 - 332t 487 E (Introduction to Finite Element Method)- - -weeerereereeneseeeeeees (3-0-3)
Fre a2 4F A e et eAlsiAvM ez St 42S st ok o] dEoA= xS

A B9EY. EXE A fedd 59 s AT Reteanie |Z2deE vleal ABAQUSY #2 FEM

AARe 85 ARl

MECH588 -— 7IAIA*HIE (Theory of Mechanical Design) -------------------------------------------------------------- (3—0—3)

JAMAC et 0|2 AEte B}Boz TN MAe FojBA| HAES Zosict B
Hzol e MAZow ABAolw ABAL Briel AN Hold AAC L =]
St

AASEL 9tk o)A AAL olg Rofo] AARAL A 7 UAA] BHS RAR & Ut DS
AJGICE wfepd] gAAMS ol 2aAl st 2ATt AthAbolo] WAS W olsiE 4 ok AAEE of

@ AE HAS kesos kY 4 dof ofisle Aokl AA F Eo 2
AL A2 GA, AE AAREA, AR D BT, ABLAS BE ARl Mg
AAACIA WG 4A oIS Zestel B HAC olsiE piith FoBA HAES B v
sto] ZEHA stol WHSA SHAYAS 1T 2 UA ste ool o] Fo| BA hAELS T3t
28, 93t 5 ofe] Rolo] 89 4 9k,
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MECH598 - %'Ii‘"%glg_ll' (Bio Dynamics) .......................................................................................... (3—0_3)

A2l 9-5/d(dynamics)e HeH o2 siMst= StEoR AA. 1 FoME 535] Qe AN, g2 A
ol oigh ol g/ wH" A S8Vles HEH 2 doolMe AAlsAstat " ol siY
o= HFal ARl A4 F0l dish 28 SEAYe SHCR Folstn, ofzd ofutst, AAPust, VA,
gFstgst, 8tst & biotechnology#®d st {19] o HAS a7fettt

MECH621 - 152 4AH 7|4 88t (Advanced Microelectromechanical Systems)------xeeeeeeeeeeeenes (3-0-3)
E P P PIESE e EY
Micro 0k B+ A+olA advanced H MEMS7|&2 A7|stl thdst MEMS7 <=9 52 &5l
M2 7| 2 3AL /st & 9= & sttt Advancedst Micro/Nano patternig, deposition, etching

Cl
processest =& MEMSO| AREE = 2AS9 714, A7] H Aeted 545 &t 53] et ForillA
a4EE 247l A oA FRE9] At 7Iee avlst A4 Yleo] AEH AT ARE M T
FEI, AT AEEE LT M2 Ve FAR =Ysti TidgS RASTh

ok
iz
ol
ol
=
oZ
i_:“
N
N
2
o
N
ot
o
rE
fo
=2
i)
oo
[e]l
o
Q
%
(@]
Ke)
3o
rr
AR
uju
o
M

MECH631 - A3 tH2I U M 2885t (Scaling Laws and Biomimetics) -weeeeeeeeeessneeennne (3-0-3)

tistd stsolAl AtAoA dojus AF, 25F. AUAl A2 7|24 AEgAA o] A WHAS
A&t YHE S50 stAr & godst AE dAlE2 &0l M2 AIA'-S 57| sl THs] A&
& & Qe 2AAY ¥Ae Ag WS osiAl7] g o]o], Ajzo] Zguty 9l AYA|wHrgete] theket At
Zofof]l gk AViE AT, e FskE AAN NS YA 22 42 AW 2 FE HAYES A
B, o]59 7|24 HAYES 2Hsto] /g AR A|AR] tis] A7fstal oF. opx|go s, AR
9 AJAED AAlo] AAY HAS A&she WHS DA B X

MECH635 - Mz 2| 2H st (Biological Materials: Structure and Mechanical Properties): (3-0-3)
SRS IAGSH T, B 240 52

M| Ceramic, AA| Polymer, A Egxjg =9] MA|X|&(Biological Materials)?] T2 L& (Multis cale

Structure)et 7|71 A ste] BAZ 7o), wE U E2S Tof LolRr} Eat AR AR-7|AA

71=(Thermo-Mechanical Behavior)o] tist ModelingS ©o|8[5t1 83T Q AY(FEM)E 0] 8510 $£R|BAS

g 4 Ut 592 sled.

MECH639 - 1S BEHEIA [ (Advanced RoDOLICS I )eeerereerrreiermrmieniiniiiiiiescises (3-0-3)
2% Hy=E°l89l kinematics, dynamics 3 Ao} AJAHS] HAYHS O-EFHh. 55| homogeneous

transformation, kinematic equations and solutions, motion trajectory?t dynamicsES A7]5ta Al=2o]

Mg Fato] A m2a3st of 7} Wolg ot

MECH646 - Lt'-HIO| 228 (NanobioteChnology) -« - - wwsessrmrmsmmmmisisiisinnsi s (3-0-3)

SOIA] BAlSA 2 gh3o] #et 1A, Mg, 22, of¢t, BESHA 2A4Z &oll S04l odX| Y Wt ¥ 24
A Taln el 4%t @ ASE4L olsfstch. 204 vlole 2Ao] High Throughput 47t Malg 9jgt
Bio-MEMS AXF & MEMS(Micro/Nano Elector Mechanical Systems) 7J&AR] @ &= it 714X 3 Qto
thel THErt
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MECH647 - %Ii."_g_ F (Bioengineering) ........................................................................................... (3_0_3)

J

W4Tt QAo Ayl el
AAFEHA S 7IA-RA71A siAat ofof] mhg FPAIARS] 4, A 4 XA de2 A5t At
wauiye] AAIYS Bt
MECH650 - ul*‘"%ﬁ% (Microscale Heat Transfer) ..................................................................... (3—0—3)
AT A2 AAE phonon, FAY] o] Fol2t= DIAIARI WA oJsiAl7|L 54 A FY(Local
Themodynamic Equilibrium) £78 gh5sx] 2ofe AAL 2AI9] o1 7'M EL A7jehc}
MECH655 - EI-Ii-"OA"LjIZI (Alternatlve Energy) .................................................................................. (3—0—3)

By ], oA, 23, 59, i, Holujs, 2404 A] 5 EFH2AE HEZ & e oI
MG oUrIEE9] 58 S871e2 7Hasttt. Aol o8 ta-t o
All|A1e 225, A 544, 2 gAY AIE ol&sts T Alx
SE&2Oorl EE= A

MECH661 - 7|=7|dl HIzZtH O| 23t AlA| (Venture Business Based on Technology):« - (1-0-1)
gk &9 Fotus9 gt AREARl Q77 defAlol Tl sFef oA f8fsts AFLE HIF Q=R A
N

A mAb2 B ALY ARS 2PdoRM A Ot 71RA AT FAES vjec)
- Introduction to Entrepreneurship
- Market vs Technology
- Marketing and product strategy
- Team-building
- Writing business plan
- Early stage financing (Venture Capital)
- Financing
- Valuation
- Exit Strategy (IPO & M&A)

MECH674 - El}g%i.“%% (ViSCOUS F|u|d FIOW) ............................................................................. (3_0_3)
gAE 2 BFTS AT UNAYS o2 FYIARSY VBN AU BSsn 2K

Fgoll gt olshE SAste] LEUS AukSIES ek,

MECH678 - To]_%jl—*lil- (FIOW Vlsuallzatlon) .................................................................................. (3_0_3)

233 94 959 JMsto] ALSEE CF §57HAI8 71WE 4706t ol 5L olgstel EPES ofF
A et wen ock S Yot R stAlelzlse] W olsto] AT Tws] FEHD Yk PIV/
PIV £5% 547143 257 557181 22 3PS N 28718 71458 FRatn o2 7ix A%

o]2g et

MECHé679 - S8 ZSt7|& (Fundamentals of Wind Energy Engineering): -« towereereeerereneeenes (3-0-3)
SHTAE A A, 2R 3 80 Bash 7[R0l o] S&S AAMLZ oo FHYR|HE

A2Eo) S B EA e et

MECH686 - J}I\_I'%i-“glé_ll‘ (Computatlonal F|Uld Mechanics) ....................................................... (3—0—3)

rAl Fe2 AlEiste Al YA AREe FY. HYEY e R UEE 7Y aRlsiA g, dASH

T [e] o o TT
&9 pRIGhA Wiy, XA Zute] Mg WS- Sol #It oS ATfSt, o]F Al 3R EAlo 5851
= UHS U8
MECH692 - A A3 (Experimental Methods for Thermo-Fluid Dynamicsg) - «««teeeeereerereee (1-3-3)
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2018 7| A Z=tat - o=t

< v =2 = = = o - . = =
EﬂOlEiT“ U A7y, BEAE, A 4, doldl HuA, S5, 25 U 4 94 5
uncertainty analysis & st &8 mshstrt

MECH699 - MAH=E L (Master Thesis ReSEarch): - wrriirimerieiiiinierieiiieeee. (7EEHA)
MECH701 - A|AHI U MAEE A/Z (Special Topics in Systems and Design A/Z)--eeoee (3-0-3)
MECH702 - 7|A|8StEE2 A/Z (Special Topics in Mechanical Engineering)::--«ssseeeeeeeeeeens (7HHSHY)
MECH704 - S8<23rEE A/Z (Special Topics in Applied Mechanics A/Z)---eeeeeeeeeeeeesneenenns (3-0-3)
MECH707 - %%i-"%% A/Z (Special TOpiCS in Thermo FIUldS A/Z) ......................................... (3_0_3)
MECH716 - Of|L{R| HHHE (Energy Methods)-- - - sssereeseesmesmriiesiaiinisieiiceisseie s (3-0-3)

WA URo] Edfste ouxlets Ade olgste] MM YwoR: T P & b AL AN
(approximate solution)S Gt5t= W O 2 principles of virtual work, stationary and minimum potential
energy, Hamilton’s principle 5& 0]&3}0] ®HALEX 29 3|A, continuous system®] sjAl, S5t Q@ 4Awo

7]420]&, buckling theory 52 A7l3tc}.

MECH727 — Eiqi % (Advanced Toplcs In Robotlcs) lllllllllllllllllllllllllllllllllllllllllllllllllllllllll (3—1 —3)
AFAE 259 ZAMAE W Aoj7|HE Zo] QA trEY Path/Trajectory Planning, High Level Motion

Programming, Advanced Control 7|¥§ & Al &8 &< FG3ic}.

MECH736 - :'Izﬂ-ix-lloll (Optimal Control) .......................................................................................... (3—0—3)
Maabs o AJARLA| o]
71 A1 =5to] A Qo] x|AIA|oje] 288 =R o2 sl YW linear state regulator problem, tracking

problem, &Aool 7|¥HE t}2 1 kalman filtering, LQG/LTR, Disturbance Observer 52 47|54,

term projectZ A&t

MECH739 - TSR EEIA [ (Advanced Robotice I )« wsermerremmmmimmmmisinnisisiscciien, (3-0-3)
5 2HEA LA 8L 7IER sto] 419 robotics AR U A4 ATEBES asfdc WS
9] seminar®t computer simulation % MEiE] 2o}9] term projectz2 =},

MECH741 - T+ @ 40| & (Theory of Plates and Shellg) -t wseereemmimniiiiiiiiiiiiiienes (3-0-3)
Mpohs : egst
Are g e 7H= &HA plate U shello] o BEH Uvto]2 U ojajsbx] 2Ao| 29 dAS Tt

SEATRYT G2y 5 71RHY AIGNALES plate Y shell 2A|o] Hgsto] siHste 71YE

A 7RGt}

MECH743 - YIS 2 (Elastic Waves in Solids) oo (3-0-3)
HaRE  Ege Bes A
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2018 7| A Z=tat - o=t

@4 s Ao dist oS sRetth & ot A1 A Al s 385t §A O
AU FAY 0T ANSE ChECh 2 SAlNel T AD, 9 SslolN AATt) A,
g7l cof BaE BASS ThE Aolch
MECH745 - %%HI'ZHE EI_I-}éIa_Il. (Elasticity Of Composite Materials) ............................................... (3—0_3)

ol®}/d A= (anisotropic materials)?t HFAFHO] BP0 UFs HFoz SRM=Y 3R ol E,
olgi g 7o e dEP A, B Smo] Ay o|gHd A= (orthotropic materials)?] T o]2, =3I Zmo] 14t
A gstol g, ol Mzof "EHS ANt

MECH747 - HEFMO|2 (Theory of ViSCOIastiCity) s sserererererereeriiiiitiiiiiiiiiii, (3-0-3)

UARD EAIZ7E AlRtol mef M= dE OR e 2ok2A AF, H[4F0]&, Boltzmann's superposition
principle, time-temperature superposition ©]=, boundary value problemi} initial value problem-&
correspondence principle € o]&st Ay, Sa-dtHe AR 52 FIs5te] AFXQ] vyfHES ATfstct

MECH760 - EH_E_%Z (Convectlon Heat Transfer) ..................................................................... (3_0_3)
SES L
25Y. AU L AFUEUAS 71202 sto] FF L URY AASANY @ U TAMDL st
ARY B Yeo] 2 GRLALY WatS MR WE L APAS Fotol £stn Al QR FHY
goll thsto] Zelaict
MECH761 - EAI-% JEEI' (Rad|at|0n Heat Transfer) ....................................................................... (3_0_3)
FANT  GRY EE 529 5

2 e 1Al WAL DARAS BARA U Bt AYEE oj"el YA chste] nAdTH
S5 B4, Al W WAl AL AL 9k ool EANE the) BARA] cfs) Astn AE, ohE ©
BADE BESNE B8 GAYL HHSIES At o2 olgste] B ol§ L AT2oN] INY AN
S wojdint
MECH762 - 'Ic'l>' ﬂ I_I-Z'llél (Hydrodynamic stabllltY) .......................................................................... (3_0_3)

At BEEAIAY GA S50 Al thet 712 olsiet SAl &5 el sHAuel ths
of =aitt
MECH769 - E{E7|H S5 (TUrbomachingry) s sestsrsrsmeimiiiiiititiiiiies s, (3-0-3)

MNeits : gA|ost

Turbine, compressor, ®X, fan & 3AAL Zr= EHE 7|47 A% 2 MAAAQ 7| X0|28 F G5t
A= 0 Aol &Zulsr 50 wigulako]l 9=} 3]&lel Afo]Q] offX] W&k, cavitation, stall, surge 52| ZA|HLS
s|Alstch. 5t 7] 9 gas turbine®] o]&, 7|2 Alo]Z, dolst 9 sfzolstA Dx2 w7}l 2L
AMgsto] Apgiet,

MECH771 - o;'(.“% ]]'_l-E (Waves IN Fluids) eeeeerererer (3_0_3)
AHpme o gA|os), B w49 52
QA1 %5-ofl A] owu S 9le mhzo] Aubdel asfe AlRfstol gamt, Sufb, URnbso] Mgol2e i
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BAEES EASHE BHE5olE S AL 50| AMubyd, obA, Bl J2j1 Zao] HUHE 2o,
:l

T . =

45 759 =98 9 1%% Ol%% stsste, IR/ R&2 Seh siA =29 7idy 38 % dR
+5% 394 & 52 UEH IRFEY 71298 7k, ¢2(homogeneous) TF F52 oFA siA,
AFsliA, Kolmogorov $A], HlwtZ(inhomogeneous) d& 752 =34 1z, 9/ A5 &5 I&
Riet)t £ F(wake), FRFE] 344 & 52 =T
MECH775 - Ol g % (TWO Phase F|0W) ........................................................................................ (3_0_3)

Aaabs o gAIGs, 242

27450 dHsh 2AE H @S EUstl 85 Y o #2 JHsdEdS =ttt oS "iger

e8], &7 % -9 &4 ; : F REHls7] & 2%

MECH783 - _T)_% %?_I--Q- (Advanced Flnlte Element Method) .............................................. (3_0_3)
MATS : getasy Ex 240 52
wetaadio] Faet o2 7] YHEY oA AAE Aelst FRZ/HAE/ A/ aAFEsA
Ngeh g Ala T olskeld gy, Azl WR2 FolElE 3¢ Sofl Wete] ZAlsl(approximate
solution)& #st= WHa HEH
MECH803 — 7IHI_L°FA1IDILr I (Mechanlcal Englneerlng Semlnar I ) ----------------------------------------- (1—0—1)
MECH804 - 7|HI.L°|‘*‘"DII_|']I (Mechanical Engineering Seminar]l) ......................................... (1—0—1)
MECH806 - %O‘I_I'l_l'__E_z_ll'*o'l (Technical Writing) ................................................................................ (3—0_1)
MECHS807 - %é_II-TH_-__E_Z_II-JgI:IId-I (IT Scientific Writing) ........................................................................ (3_0_2)
MECH899 - H_|I-*I-_I.I_I-_E_ﬁ?- (Doctoral Dissertation Research) .................................................. (7'-%%_!‘25{)
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2018 MYUAYBEATL - ofst

= AA T

ol a2}
HU oX H1 rl
2
o
(_J'E
rlo
P
b}
1o
fol
i)
> o,

Atdddsetutol = Fgaet ¥ SCM, AlE gfolmAfolZ Fat, Qg AN 7|e7d Q. oy
utold, a5, AHlA Afo]Ad Al 77 B Robs SAlog wsat A7t o] fojX|al Qi
[AGatst &} SCM (Operations Research and Supply Chain Management)]

dauel ¥ SCMEok= AMGAl B 35729 AlAHE ALY, ABlA 258 A Sofl d’iste oafst
AARIES #A5H, AAstee 7S 7iEsty A&st= A5 2 33T, A Fobe SaAMS T,
Are], 2AlEY, 2RAAEA, S 59, AlA" e, AIAE A, 2015, AHY E AR SolH,
UHEE Moz HAEN, SA7IY, Aledold, ttZBAQL, tir]ol&, AlZdolE, AAERA, 2 HEA
5ol o e AEAdS natt Wrls Vg IS Fol 7|9A ¥ TEEEe A UAE s
e85t Q.

[A& o] AlO|Z &3HProduct Lifecycle Engineering)]

A A AEe F™ FAA AlEol ofgA AAE A, AME, H7|E=7PE sAdAe] iAol s
HFEal o A& 2to]mAtolE &t FoboA= AlEe] XAl 2to]mAatolZ5 et A& 7hHeeh AlE 2
AEAe| 20 AA, 71, A4k =&, #7] 2 [AMES safde g Adsts HHEs d+stH, RulHEA
Zleg o1&t AlE FEES H ngs Hg A|AFE QXYoo H Qlme} & A3E So85t 29 EOZ
E7stH offiet Aot

1) Product lifecycle analysis and management

2) Green product & product-service development (Eco-design)

3) Sustainable manufacturing

4) Ubiquitous system engineering (USE) and product lifecycle information infrastructure (UPLII)

[QI17tE&H/ sHAZE| QIE|2M (Ergonomics and Human Computer Interaction)]
AT/ FE AE A FofollM= At AIAA, AB2]A, JAXA, A/gA FHA AR/t AFEAL
7HRlE AlaLshr] gt AMEAA gARlS AFtsiy, wS W8 o2 QAAYS, HCL AME/d 53, fywA
S| a

47 U pE 5o AAlE mIEICE Aol FUIE U AAAE)
b AR HE R AZRBZ0] SUuA OxR) 59] A7st Fus| o 2ofxl
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171 9
A
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[ex
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SCM, CRM, EC/MC, KM

9

o

aGHow the
(SIS), A%

k=3

2 g 7719 Aforr IA WeoRY FRAG A=
23t

|

L.

[A=H 7|=Z49YF (Strategic Technology Management)]
L2 FRE

HEAAERNTPS, IPS, DSS, EIS, ERP)Q]

7o
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[G|O|E{ O}O|'d (Data Mining and Business Intelligence)]

982 rj2r}. 70 Holg
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[28&35St (Financial Engineering)]
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2018 AEFF St - Hjstd
[E¥=Hd]
147y warsh o 15k 2 0|23k
A AR 2437 43+A 283HA]
HFARIY 18514 1484 328
S BURES] 4254 1884 603HA
3. ¥&dts dHE
Ol+4& stes riin] = ZHO|-Al & (Al E)-5H

IMEN523 AR AR S St 3-0-3

IMEN524 CAD/CAM 2-2-3

IMEN527 &R o 2-9-3

IMEN528 AR HE 7)< 2-9-3

IMEN529 N EXsEs 3-0-3

IMEN542 2gAE % 24 3-0-3

IMEN551 et 3-0-3

IMEN553 MM 2-2-3

IMEN555 IR Y25t 3-0-3

IMEN561 FECENES 3-0-3

IMEN572 AH| AZA 8t 3-0-3

IMEN573 ARG A 3-0-3

IMEN577 TR A AE 3-0-3

IMEN580 OJAME R A AF] 3-0-3

IMEN584 ANEITA A E 3-0-3

IMEN585 Eh:x-ial 3-0-3

IMEN586 AHESEY A5=A 3-0-3

IMEN587 W71 &R A 3-0-3

XA IMEN595 AF Nt 3-0-3

IMEN597 HAE 3 3-0-3

IMEN611 71&718 3-0-3

IMEN623 A ARFE 5} 2-9-3

IMEN625 AR A7) % 2-2-3

IMEN627 2HEZS] 2-2-3

IMEN628 5785 2-2-3

IMEN641 TS EY 1-3-3

IMEN642 TSR E 3-0-3

IMEN643 RIA 3t 2-2-3

IMEN645 ArdAyaiet 2-2-3

IMEN647 A58t 3-1-3

IMEN653 RIT-ZH+E AE o]~ 3-0-3

IMEN654 AZEAE 3-0-3

IMENG61 LSAFAE 3-0-3

IMEN662 o|Atz]As 3.0-3

IMEN666 FAA R 3-0-3

IMEN671 A5 Ls=A 3-0-3

IMEN676 A4 3 A e 3-0-3

IMENG77 A A D EA 3-0-3
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4, AR 48

[(AAEY B HE]
IMEN523 Aél}l\_[-AI Et‘li_g_%_i- (Manufacturing Systems Engineering) ............................................... (3_0_3)
WAt B, wel U guAlASe] B /RS Hstol, AFE AAAAT A FUAAY PES 9
Aol 2 2 7We WA chech
IMEN524 CAD/CAM ............................................................................................................................ (2_2_3)

AREE ol&e 271 2 Az 7|2¥2jet CAD/CAM Integrationo]] ¥t =Al& FHo=2 A=A tF
o},

IMEN527 176}1-"01 (Process ContrOI) ............................................................................................. (2_2_3)
SRS BAY Aoj7]4S e L AAH, TL-TYAl, H7]-BLA, PLC Ao} 59| AlHUA

o}
u
Alo17]=2} Microprocessorg 7o 3-8&5h= 7|=2 Hi<th

IMEN528 Z-"}_Zélijl% (Manufacturing Information Technology) .............................................. (2_2_3)

APE YA B2 JPssl she AIE L A ARAlAEe] 152 BE2: 1) A% R AE FY domain
knowledge, 2) FAEZE 7IvF 2 L AAH 2EY 71, 3) PE L 98N BZ YA 4) ¥Y 44 2L A
x g0l Mg AU eg A,

IMEN529 Z-"ZZ‘IF—:IF (Manufacturlng Management and Strategy) ................................................ (3_0_3)
Az71Q0] R4HY RS oSl TMeRVE St oY WS ouA weaol FeAE cheth
AEAEIE &5t oY O &8 S =5 &, 1 FAHES ofde &4 At 7Igol] A&st=
e ot
IMEN542 AEI%?:I-U:“i_II E__{l _E_}Sll (DeS|gn and Ana|y$|$ of Experlments) ........................................... (3—0—3)
NAIZ 2 Y A
AdAE AN EAshs Odet olfs2 O siES St SAA 7IMe et ohdEiAY o
QUIAYE 7oz stol 227, Eutedel JlYa Bl ARAY © AL thech Eah ARAAyY 2
SuY 2A7Y 5= "t
IMEN551 ol‘ﬁ—g—%_ll' (occupatlon Safety Englneerlng) ................................................................... (3—0_3)
N432 g U 5
AR Ao Az, wAD Aale] HRA, FUF ALARIe] Og oauel, Bad pAE S8

= =
oRH, SAR 24 R AR 2R, Asidd 249 AYetE 2t

IMEN553 Odﬂ-}g% (Human Performance) ..................................................................................... (2_2_3)
Aaahs o AHEE)
AZtEst 5 AX|H9t (Cognitive Engineering) ¥ 4Al=2|8} (Psychophysics)ol] dA2 & WE=2A, A&
2]aF o] 2 =AW Signal Detection, Al2]gf, o7& AHHx2], Aojolsl, 71, QAIZA Sof st o2&
S5t S5 E olES HIFoR QIF-A|AR AAo S&F 4 v WHE S5TH
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IMENS55 QIZ|AlZ]-Z2St (Cognitive Psychology) -« e rweermmremreiiii i (3-0-3)
ML A7 E
SASHL OhgRt AJAF £oflAf] QIZFY] QIXHASE Aste eeoR, IRte] et oo mE AdEA
AR Apdith o BH=g S8 B AZH AeSA UASL mostn AX Aol S8 4 YES
TR 4A % BIHEAE =Es
IMEN561 | EQTO| 2 (Network FIOWS) -« rswerreerrarserrintniiieisiiie i (3-0-3)

SRS PSR
HEAEe] S2Peiel UEYT 2AZ U HFAEECG 2gKoE F 4 ok Wue BRetn, Uua
£ 3 2

59 7Nee A ol

g = U S5 Aol Eat AujA AAGA, ABlA Z2AA A
AEEACIN 287t o5t 7IMeS et =84 Mulasns 4L IT, 5

=
i o T
&, 27 & HFY &olE o] Theet ARIPHAIYG AAZIEE MulA Zobg 54 tide= gt

SR
e goldel AARS flstol Bagh Al
2o ZAY. APEN, agole ¢ 182Y PH 58 e

IMEN577 %X_‘IAIiEA (Dynamic System) ......................................................................................... (3_0_3)
Maahe S gMEe
AR L AN Asl el Roll A st SAAYSS 2

o ol2g FHICL FaUgoRt AAHY| Dys}, 1A B4,

gt

IMEN580 QJAIAZZ| A AED (Decision SUPPOrt SyStem) -« s, (3-0-3)
NS ZGPUAAE, colefulo] AL
HRAAE] HESEI JARRALY JAAHS AUs) F7] I3t 3R] 7240 Cojefuo] A, ey
o], ALgAIAS] 9Ab4 5 (Dialogue)g FHOR o} o5 AWM M7 U 2YL

IMEN584 ;S_E_jl-*lﬁEg (Expert Systems) ....................................................................................... (3_0_3)
ABAISO] AIUES BoR A4l AgAORH %

=1 A2
SN AEe] e act £, AN 59 o]E2L 5L UA| A2 TEYUS opch

IMEN585 g—%_g%_IF (Financial Engineering) ................................................................................... (3—0—3)
AUET T§UBTAS oA WA FRot: BBolch AUAY L Feo] B IEAA, 22 9,

A R SYessdEd 7t

IMEN586 ZABE{229 115 =24 (Advanced Computer Applications in Industrial Engineering)--- (3-0-3)
At A ool AnEYo] Vgt o] AA|SES Ao ® stH, of7]o Hast ARE (53] uto]=
EAFH)Y 7|24 # &, C, APL, ADA 59| ¢oj9] 53 TRttt
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IMEN587 1fst7| = HLHMH (Science and Technology Policy Research) ioeeeeeeeeeeeeeiennne (3—0-3)
gt 710 JAEE N2 we7|e AAS FEstl &8st 5o sl #eET, dAgAE]E Fols

A we7lso] 574 E= AR Q). o] HAooN e Heir|e/gA FofoA o]FojX|aL Qe ThgEt Oq?L

OIS AmE Y, AN A4 A 242 ol eV |edM A 52 vigstaAt it

IMEN595 Z‘"E7H lej_l (Product Development Strategy) ............................................................ (3—0_3)

Higozxn AME7id, Ae

B oot AN wE

Oa N 915o] WEEdA Wolu e} Apusiop sHex|? o] of
EZalo, AE o), Aust Ak, AEEAS B3 APALT 52 45&42;

Oﬂ%% A m ey,

%
>
=
ofr
i)
ro ﬂJIO

an)

IMEN597 EIZIE-E‘| %—1% (Degital Management) ................................................................................ (3—0—3)
Digital 7]&2] 7|doAe]l =&of oigt 7jZAQ] dAgyt FAS gofEn 55| AJE7]=(Information

Technology)?] £8& reviewstth 7|d&=9] 27+

J =

© o
AA| System=g EA15 A ol geute

I

IMEN6‘|‘| 7|%7|§4 (Technology Planning) ..................................................................................... (3_0_3)
E54 9 A g4 g 712HE o] gste] Wi, ARAAR dAlol2, LAYSEA, Heb]

3, 714718, S3184, E5jHet S8 o)

IMEN623 AOH}LI'ZI-%Q (Manufacturing Systems and Automation) ............................................... (2—2—3)
M23}2 . CAD/CAM
Shop FloorZ A|ojsl= Control Software?] Z&AQ AA %L J1dL 9354 Control Function,

Information, Implementation #+& 5& T&C}.

IMEN625 %‘lﬂ‘&_}r_jl% (Manufacturing Component Technology) ............................................... (2—2_3)
Ay XY AWAQA7|E 0 CAM, CNC, CAI Hof o2& 3sh&4stal, Digital Factory, 7HA3AHVirtual
Manufacturing) ¥ e-Manufacturingof|®] HZ& Qs HES LIt A2 AT EY oS o] 8&5te] x|

2452 DAL, MRS 280 5T LuAZS P AT S,
IMEN627 EEE—E—%_!‘ (Robot Engineering) ..................................................................................... (2—2—3)
Mg 2uEQ x, AU, Aolgx L Aol umaF) gt A7, AN WAFAH| ALFato] Was
B 24 R AUEAEY. 7IE ASdY. 2ERE xR0 Oigh 7|9eA sid, 2HE m2Iqy o,
al X E

Gripper +& % A& 2HE MABAATL, 2EHE J5H7I 502 A=

IMEN628 £ 238t (Engineering Metrology)« ettt (2-2-3)
BEAAOIA Aste 54 U zabel B Jlau Pae asfste, S50 FUL, Hests 95t PR
28 547122 AMET
IMEN641 QIZFZSHAIS (Ergonomics Laboratory): i (1-3-3)
Haabe : Azhget
A7FBSL, ATHYs, ARAS, AAAeIet So) AhRet BAWBA ChRox o] E2X B WP
stol AFstol, ABS AU AHEY L WS Ak
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IMEN642 QI7tZstAAREHE (Human Factors Research Mathodology):« -« weeeeerereeerereeeneees (3-0-3)
Maabs 0 QIZbger
QIZFE oA QE X F8X4Q AAAEHES }=0, Factorial Design, Fractional Factorial Design,

Central Composite Design, Response Surface Methodology 52 &&stth A7/l o0 2= Regression,
ANOVA, Nonparametric Statistics 52 ZY3stc},

IMEN643 O|i."(EII%_I|- (BiomeChaniCS) ................................................................................................. (2_2_3)
Mgt 7|ALxdst ol7kast
ogeb-siRel 9 gRstS VA2 o] A &5 9 AYL RYsisi], WSy 1HS 53 2%LEL
tujstel QRIS LET FARHL ATt ofo] w2t ANSAE, UMDY, Aojo]E 5L FyMoz
st ARet RS e
IMEN645 Z_II-%AOHEI%_II- (Work Phy$|ology) ......................................................................................... (2—2—3)
M2THE  Azrge

IMEN647 AHiﬂ_g_%_l (BIO@NGINEEIING) -+ ws+sresrerrsesessrssss e (3-1-3)
IS ESn N=N ]Qﬂlék’ xFoi A ] &t
AR EH 9 ] A-RZ1A siAat olof] o FPAIARCS] ., A 24 RAY] deE sy, AtmaAdat

Y g e SRt

IMEN653 ©17k-HXE{ OIE{I[0]A (Human-Computer Interface) e, (3-0-3)
M3t : QIzhget
FE AIAED A7 Al QS AREA BHO QARG Tigh o] 24 8-S sttt AREJ(Usability)]

1 3
A, AR TR, ABR IEHolA R4, A8 B, A8 AGEAIY 5 AR Ao
of WAt A/AXBIAA o] 2ut Mgyl o

| il

m\>
=
18
o
o
M
iu)

IMEN654 Z'"n}dHIE (PrOdUCt Design and Deveiopment) .......................................................... (3_0_3)
AE Oxrle] Z)EEe AEAAES olsisti, MBAAC Bad /Y 58 st AR grkl

(Conceptual Design)e] ofa] Hawiat S8AlS wl9o], AZALIYoIA 2ulate] @7 9 QIZHgelal 1

SIAHe vrdsts Ab W, BAUINS At ol HoAQ idea MBS AAR AU oS

AEststs meMES Wsl,

IMEN66‘| L_d?ﬁlgi (Advanced Llnear Programmlng) ........................................................... (3_0_3)

Hapats  HEsp)E

AAEE] Asolger ASHA A 2AHEAA 7N, ddiol&, UdE +4, Decomposion ¥e], 4
s2A9 2 ol 2 ChEc
IMEN662 0|}\|‘2_IZ'|§I‘ (Discrete Optimization) ................................................................................ (3—0—3)

Mamz . z&sl2
ArEAE o] 29 A7|et dFAIE 59 AXAR $E&+FAS S22 Bin-Packing, Knapsack, TSP 59

olita| e} BASS ChEC)
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IMEN666 _::g_quz_-ll_p_l-%l (App|led StOChaStIC Processes) .................................................................. (3_0_3)
Aapihs @ SFEAAREA
Al7to] T2 EA Byo] J|Eo|Rog X 77|thX], Poisson Processes, Renewal Processes, Discrete
Markov Chains, Continuous Markov Chains, Brown Motion £9] FAA WS &2 shS5H, Al 2,
AuluA 29, ti7] 29, A3 2Y, 55 29 S0 382 HEH

IMEN671 E2&1-8st115=24| (Advanced Topics in Quality Engineering):--:----soeeeeevmemeemsineiaianns (3-0-3)
A&l 45 THA1717] Hst %"e‘#o}—l AEtol 23t ASAAGA, S8AAAGA, 22 &S BAFEA o A
Hd8ITse BAEs 7|HE ¢ oo O AIEES e
IMEN676 At & i 12| (Advanced Production and Inventory Control):-:-:-ooeeeeeememeeennne (3-0-3)
Aapabs o Agike]
ABAF R Rjage] 5 719 YA FIEYE e AA qatAArIor FIAE, AEAE, AL
2, AAE, A& W 2EA ARy, FAA 228 2R FEAAEA 5 UEY
IMEN677 AIH' }s‘l (T|me Se”es Ana|y5|S) ................................................................................. (3_0_3)

MA0S : 2E L 57
NAY ALES Bigos & A

B8 9 o5 2AS 9s) ARMA, ARIMA, Z184 ARMA 3P, chaaf A
AQ, sHHNERY So ot o]gg s

A5
2% gyt B3 ZA L 2§ AP BAd 88 52 tedt

IMEN680 1 SAFGHHA|AE! (Advanced Management Information System)--«ooeeeeeneeeens (3-0-3)
Np2 AP A8
BRRHEA AR NFo|Eog AHYHA|ARPY], FHAIAH FALA, ZA2A A, FIEBARATL "
E9], Project £33 52 &ol AAIZIH0A BHs]= o2 ZITAY Ao ol ML=z A=A JP
b=t o] 24 AAE S5, HIYE 4 A=F Tk
IMEN681 ZatA|£2BIdA & FM (Engineering System Design and Analysis): oo (3-0-3)

Object-Oriented System Analysis & Design ©o|&23d 7|¥2 Z£=2 ©F0H Functional, Logic
Programming =9 XX Programming 7|3} Middleware, CORBA, EDM (Electronic Document
Management), Workflow, Management, KMS (Knowledge Management System) £9] zAl7|&&58 ngst

=5

IMEN682 £2ITEQ0|Z2t (Software Engin@ering) -« o (3-0-3)
MEAMOl Softwaresdte] 7|HE 72X AMEE Software/lHHIHEE E5] ZHA| XA (Objective-
Oriented)7| & HLgict,

IMENé683 Q1Z8A|52 115
AEAE 2

1 9ol 808 sh59 Jfd, mgIQIAE, XAl Hlo]A A|ARI Expert System,
Logic, JHA|AHO] 3-8 5&

IMEN685 7_lIIi1IZI%OF7I% (Object—oriented Technology) .................................................................. (3—0_3)
AR A 719 o]&A oA, A A|F Aojet A X d¢lo]g] Ho]Ao] tist AMA XAl 2|1 7]2A
ol 7| X|gF A|AEIBAM gl MHAI|HES uHj&rct E3] FWESHencapsulation), Ar&(inheritance), X

(polymorphism), A Ho]§ F(abstract data type)ut #2 7AX] A|F 7|« 7IE% o5 3HAC=
&3ty
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IMEN690 A|SEO|M7|tH & BM (Simulation Technique and Output Analysig)::eeeeeereeeee (2-2-3)
AlEefold Qdojo] tist RAlGS, A4S &Y, 28 dEfx2 5 SE¥HS £5, ZASATH, A
ool do] olgt A|ARIS] HlwFT} AlEdold R B/ HUt 55 Z I

IMEN695 ZC;EE%EO] (Information MOdeIlng) ................................................................................ (3_0_3)
Data modeling, metadata modeling, metadata transformation, business process modeling,
semantics 9] FH s ol =3 Wy Ao tfsto] A7, eBusiness?t eManufacturingo|9] &80

fstol stsact

IMENG699 AMAH=E. 7 (Master Thesis RESEArCh): - - s rresemsrmmiimiiieiieiiiieciccicane. (7EiEH)
IMEN721 7|3I-EI:éIE6I I (Geometrlc Modeling I ) ............................................................................ (3_0_3)

Surface Model, Solid Model 59 3xFd P42 AAlsta, AAE 35 JFo2RE HolfHE /st
YHE2 OFH, 3309 & #9d FAE oEH

IMEN722 7|3|-El:él%l I (Geometric Modeling IL ) --eeeerererrrrrsmeemeri (3-0-3)
Haate : 7)steda) |
Feature-base CAD/CAM, Geometric Constraint Solving, Volume Modeling S 3XxFd A9 HAA/7t+
W PR 15 ZAS hEch

IMEN723 Z‘"_%ZI% (Manufacturing Inte”igence) ........................................................................... (3_0_3)

AZgEe] Bad Azol AAI ARe edstsiel, Aol /e Foln AnulAAS AAXY] Hat
HrH29 hEct o]E ¢ste X|Al58 (Knowledge Engineering), Petri net, Neural network, Automata
theory & 5], BAAARIONA A= et SE&TAIE &

IMEN725 ¢i|x1|q%% (Advanced Topics in Numerical Control) .............................................. (3—0—3)
NC Zop] Al7]& H o= 7IHEY (CIAEAl, Ao7] 2 AnEQQ]), NC 385U (=94 ¥ 3&71=)

22 AARSH(CIMEY] AAol|A L getct.

IMEN727 EEE—'!ﬁ _l% (Advanced Topics in RObOtiCS) ............................................................. (3—1—3)
AtdE 2HEQO ZXMAE W Aoj7|HE Zlo] QA thf0 Path/Trajectory Planning, High Level Motion
Programming, Advanced Control 7|¥] & Al 28 &2 ZFggit}.

IMEN731 ZZ A& (Computor Aided Process Planning;CAPP) s ettt (2-2-3)
AFEo ot 38A=Y AsetE o-F 1, CAD, GT Codingg &%t 52| Design Representation, Plan
Representation2 8t45}0, Variant ¥ Generative ZAAE7|HS Az 9l7 t}2c}t
IMEN735 X|-Z3LESE (TOOl ENGIN@EIING) e weeearerseeerteserarsteiitiieit ittt (3-1-3)
RES LSS SIS
Jig % Fixture Designo] gt 712 del o|g@g then], CADI| ot A7y % &84el Manufacturing
Process Designg 3t Approach®= &gt}
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IMEN737 ZE'|A_Il'7|-_g_ (Meta| Cuttlng Theory and Practice) ............................................................ (3_1_3)
M2 pAIA o]
BA7LEe] JlRol2e HE

Aol A Hgg st AR

IMEN738 ﬂ%*ralﬂ?‘ (Industrlal Case Study) ............................................................................. (3_1_3)
ddFere] MUY AL HEATIE AS SXo2 Stuf. UA AZIY B AAs SEANL,

A 3 B9 52 SollM A=A siEsHS st

IMEN753 Q17+g3to] 11 5-=4|| (Advanced Topics in Ergonomics and Human Factors):«- (3-0-3)
Aapabs o QIZkEeh, QI s
A-71A A AR AA97Fol| A aiistoiof & QIZte] 5y} stA Y-S A0 =2 5i0, 7| AAZYA A
b 32 stollA] ARG 4c8A] 17 UR]l= dFE HEH
IMEN763 Hlﬂgoialil_l (Nonlinear Programming) ---------------------------------------------------------------------------- (3—0—3)

SEELIESRE

Sxatart BldEY A9 AFatEAE cheid Aoazio]l db A9Y Wb Ao shudr,
Kuhn-Tucker %71, £2o]&, Line Search, Steepest Descent, Newton's Conjugate Gradient,
Quasi-Newton d¥, Primal, Penalty, Lagrangian ¥¢13]& 52 vj&C}.

IMEN764 %zﬂ-lqlil—'ﬂ (Dynamic Programming) ------------------------------------------------------------------------------ (3—0—3)
Hpate : A"sblE
el oA EAlY BAlSE U siHel P2A ATHE 2 2A|(Shortest Path Problem), v A, AHulE,
AAEY, AAAC, ALge] 24 Solo] 88 matdin

IMEN766 |:I-I7IOI% (Queueing Theory) ............................................................................................ (3_0_3)
Haug AR
71 @ (Waiting)o] WPsHe A4 BAS 913 o202, M/M/1. M/G/1 59 7% oj7]23, Workd)

7I'g. Markovian Queues, $-41¢$(Priority) g 112{sh= E%ﬂ, GlI/G/1 28 9 A WY 52 FaeT.

IMEN772 ﬂ%oq%ﬁl (Linear Statistical Model) ................................................................................ (3—0—3)
H43H2  HE 2 £
HARTLS S0 ¢ MBESARG Uilo]g Y 802 EAN ZE Ue L TESARA, e,
AR A, Multi-Equation 2%, H|AY FAXSH

s
ﬁggéoﬁwﬁ_ﬂﬂuAﬂﬂ9-%ﬁoéﬁuaﬂ%il%ﬂ%ﬁ,mmuTmeﬁﬂ NE EAEY &8
d E al

IMEN780 ZGHdEA|AHQOS N5 =4 (Advanced Topics in Management Information System):----(3-0-3)
Apats 0 FGPYEA A
BRFEAIAR Fopo] z|F VA ®stol el AEA AR Qv OYet Topic &2 HASSiCh
ERP, X|A174¥F, Data Warehouse, DB Marketing, SCM 5& AL QA tt&ct.
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IMEN781 u}\l‘%;i*IJ\E‘“ (Dlstrlbuted Informatlon System) ....................................................... (3_0_3)
ZA10] H|Ojgte} HJHZFO] FOo TE FHEAIARCS ZAYS s&AQl 4 8% 9 Distributed
Database, Distributed Decision, Support SystemE Z3t5to] A|AEIZIO] EA]l A|AHEIO] xj1A of2{d=E

Sg g

IMEN786 _|_3_'_ZI-E (Advanced Investment Theory) ................................................................... (3—0—3)
AHAOA o] A 7ol 2o &t FA EHS sSMASIA a7lste ez d1g 50294, Mertond
AHAITONMY] mEEZLQ o] B TH FA|, AEKARMNAMO IMISEHE 7HA1E7T ol& 5= H&EH

IMENBO‘] ﬂ-ﬁ?g%%é_ll-k"ﬂlq I (IME Seminar I ) .......................................................................... (1_0_1)
IMEN802 ﬂ-ﬁ?g %%ﬂl-*l[]“_l-]l (IME Semlnar]l) .......................................................................... (1_0_1)
IMEN805 %%Hlulq (Seminar in special Topics) ------------------------------------------------------------------------ (1—0—1)

S FAEE aUe MEHE A5 Aoy BSolck,

IMEN811 4G ZStEE A/Z (Special Topics in Management Engineering A/Z)--------eoeveeeenes (3-0-3)
dEoetEore] MEg AASSS A FAl o9 ¥ ¥ EEE g wxo|tt
IMEN821 MALZSHE 2 A/7Z (Special Topics in Manufacturing Engineering A/Z):--:soeeeeeeeeeee (3-0-3)
BALEeHEore] M2 AASG5SZ st 22 ol ¥8 2 EEZ Y3t Z=Folth
IMEN841 QI7t-gstE 2 A/Z (Special Topics in Human Factors Engineering A/Z)--------eeeee (3-0-3)
3} %

IMEN861 Z|A3I-&3HEE A/Z (Special Topics in Operations Research A/Z)::-ooeoreeeeeienineen (3-0-3)
OR. ¥ S840 N2 ARG5S At 22 0|89 d8 ¥ EEZ Y3t d=olth

IMEN862 %Zoﬁlijﬂklﬁ% (SChedUhng System) .............................................................................. (3_0_3)
A GgA= o gt 2 o] AYfstay, AAAJ] LA MY S22 ol ol&2 Al st oY

AHE 7Hssh dRAIRA ARGl 5SS ol Bast AEV|eS S58T

IMENS881 A HEAAHZSHEE A/Z (Special Topics in Information Systems A/Z):-:oooeeeeeeeenees (3-0-3)

HuAA U ARE S8R0l HRE AASES ¢t 22 ol2o] wn U EES 93 ook,

IMEN891 AMAAYZSHERE A/Z (Special Topics in Industrial and Management Engineering A/Z)--- (1~3, 7|'t'=|3_I
Ardoret dasehword Mze AAS52 AT FT o2 ¥ W EES Y Umer oot A
At ©EAlo g RGStaxt g

Olt

IMEN899 H_Il'*l-_:_r__i_ﬁq_ (Doctoral Dissertation Research) ...................................................... (7"%%"2")
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1. Z§EH

AAPE715e etEe 27 £ 972 Soto] WA Ro] SRR Qa4 71eA ML
Z7sted EBES £ Yok E WS FNS ALSL, AP SHS FUL B ofUzt, AL oy
AT ABE §U £ 5 DS NYOLK 210 DEYUS MEIE olFobhe ALA et rf2
Pl B RS £ ek PA) LY Hobs A Ao} U MUMAL FREA U AEA, BRE
Zo, AAY W R vied] 9 GRbEAL AR 2 W VLS AA0) ol Bolz UeojAlch,

2. DI e

AR Be P £F B 18 Astol AAF LAY RSO R RUSe
AFoET Qo 2t wopE we DES A AR ofefef L.

[R0] Y MY

do) ArAAele] nEsto] et FHE 7122 o83 Aol R AAE B3] v]Fo] AFHL Ut
UAolch. ¥ stute] Aloj 33t HololA: =7t AlY wlo] WRg AbEAlel U AHSA WY s|LpLwn
AART B3 & & At A2e Alojolgo] ALe BEE 2§ U AP Z2IWS RS sk 2Uo]
w2t oich. @A) MWL b £ AT Bokzk AlojoE(22A0l, vHFAel, FAM o], Aol
M gAlol, %Al A HAL 5), e BAAlo] U AAIZE Ao} AARL PLC U VMEAIAR, Hg
URAYA o BAuA], 25 ACRE Sefolu, HA Y AYA2Ye) £ FIAOL WL Aol 5

BEESA H ASAY Foks FEAYY oz Ao yS&HARE 5 JHset SE&20Fs tde= st
el JEYozRE A2 A 3 HolHE ¢F oA tE ez BYAY Asts 7leS A+st=
wopo|tt. 53], SAlEopillM s dRY 1P WS e 59 Ve UFH, A=A oA ey
Holel g HARBAIAR S o]&sto] Hof vidAler JEjz ¥ddsts 72 et dA AdH e F2
A4 Forre =A0IY Anpgsl S 555k dgeivle, A dA2 olFsAl 71,

Y= sHCryptography), L R8RS, ADLEILE, opAlet, obde]of AL, el TV(HDTV)
JEAF7]E, AS45Ae, Colordlaxe] 52 5 & Aot

O |
AFE T80k 2/ AFH HAAY AFH 822 e 4 oh. AAAT|gstute] ARE 82
AFEHE o]&sto Digital/Analog Hardwarel X5 2% 52| Real-Time A|ARlS E55TH AFEH AA

] General Purpose High Performance ZAZE¥ul otz EX 2820 tfjsto] z|AstE Application
Specific Integrated Circuit(ASIC)e] SAto 2 uitfst 288 7HX|A E9itt. x| ASiE] 1 Q= =g AL
Wotri ZRE AARors DAL, AR, AR ATELAY S LT B4 ARAT BA stegolet
ALEol S At ARH S8woks IRt AlZ(Perception)it Als(Intelligence)E AFHE Fdsh=
Machine IntelligenceS #7dX o g ¢ Lstr}.
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A H 2030

o] ok vlEfAte]ofA 7 g @9 59 sthzA AR A AujA0] opofstz Qlgh Al=&
Auopgtgdat 71717F Q3= o, e3ueh, 39, S48 5 A2 AFFA7E dEEH L o 53], o]
wrle e dRotes 2050 QoA AREE = ALY WHElY, ZVE sz o] HA W AR ZHE
o] A=A ER QUL 48 QtEure] AA U A&, JAuprt QAo U]X]= FE, GAFAN AMEE =
75 dlojt AlARL i glojg AM2|r|y Ak, Aol mAEO] A Iy A+, ZE B9 RSCALHS
QJ5t Codeo] 7R, A Au}e] Propagation £4Jo]] st 1 Solct.

OF

[Hr=A 2 FRFHAL
St A 2 FAARL 2oolM = BHeA] AMs, 274, &KL 32 2 ZAo] wst AFS 35t 9o,
olg{st ALE sl ¥t=A] AXF AAS ¢St class10000]519] clean roomA| Ayt gtex] 4 ¥ H7|A
5742 5457] st vteA FPAAEE FACw 7719 AFAS 2Fstal oy, et 3l I AKX A
Software?t =%t S 485kl .
i)

H]S 750l WEA] B
79 djlBop= LCDQ} PDPE 93 OA
ATy, Y AXF 9 g2, vio]e JoF %

gio]l @ FAAE fgh Yevlo] e HZte|2x P5st %Ol ‘RlUr.

l£7l% “711713 &7 %ﬂ}
K

[HdAre| 2 F VLSI 4A]

VLSI(Very Large Scale Intergration)&of= M 2& XA =2 A2 AHAAstL AAS & 1 58 EX5H=
0F, Soc(System-on Chip) 381 GA7IME A5t SocdAE Absatstr] |t 2of, Ay dEA
2%, ASRAY §9 Aol PAUch @4 2HD Yk AP Gbps DRAM QIE|To]x 5o 14
CMOS AAlglz 27, PDP ¥ LCDAlSA|] 247, ofgd =1 YA|gd H7] 59 CMOSofg =1 o]z
AA|, IP7]8E AJARD AA|, A¥Aad ofF W AR dA, st s, 14 Aledold 719

=
SDRAMHIA Ado] MaM wdll @ Asw™Y So Apr} &ds] AsPe]n Q)

=015
[EYetd]
43 i) =l o 7sh Z o]
A A}ﬂ@ 24@‘@ 48_}@ 285_|}KD4
SPARH 18814 1457 3057
4 3634 24873 6073

[ 0|4 A] OJAE
7t ojetel maubehy WEe che 2Se maSch(H AlubbeRedl ol AoUatEe mutshEolA Q)
- At} ojatel wate
- Efstt hetel wats
- Rt 2 Epstyf shE 4000y wabE(63HA7EA] Q1A)
. sl 25 "aols me
- BECE595 FAVA718stut Aol MAbubgat shababgol k2 2817] o4 ol satelo} st 5%
3}-e 4817] o]y o] 5tofof et
.. EECE802, 803 7t ¢ty
- EECE802 IT Scientific Writing: XA}, S, WAy Rt
- EECE803 IT Research Paper Presentation Skill: E3F, grAtaty] o] 2474
A7) = 22g FAp7|Esta et sl oF Agstoe Sgaiowgt
AefAZich &, et 7874 gAAls 2gdt

J

ok

F
d

|t

o

>

_92_



2018 MRS

[

WIS YUE
ol & & L il gt zY-
EECE590 A7 5SAd
e EECE695A /7 AAR7| 5 ER A/Z
EECES802 IT Scientific Writing
EECE803 IT Research Paper Presentation Skill
EECE564 MG A AF o] &
EECE565 2YEDS
EECE566 R7] 717
EECE567 QR A| A8
EECE568 F| " Aojo] &
"o @ EECE659 Bl Y A2l
AR} EECE660 A57] Aojol&
EECE663 FZRE
EECE664 Al AR ATEE
EECE668 AR Iy
EECE672 A& AA A
EECE753 AloiA| 28 E2 A/Z
EECE574 g ¥ g Z2A
EECE575 SAIA|AE
X AEl EECE576 A& Al
EECE577 Ay 4 o]
EECE578 gAE-s4l
EECE579 BE 9 FAIEQE
EECE580 st SAIA]
HHEA EECE581 1FHAE ASA
EL EECE582 PEESESEE
A= Afe EECE583 k=Sl
EECE589 doRsol&
EECE645 AR B A2
EECE646 AlFHEAdEA Tle
EECE669 V&G olE Al
EECE670 A5 A7
EECE677 Az A duE
EECE754A/Z EA U ASH2 ER2 A/Z
EECE550 DA FEAEA
EECE551 YA FSA
AEE EECE552 AFEEAE
EECE553 AHFE U=
EECE573 SeAHE o] &F ¥E gy
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EECE594 01 Al 23}
EECE599 olHT] EA]AEl o}7] Bl
EECE621 oM A Y ESD
e EECE651 Aoy olela] M A
EECE679 HEjo|go] s
EECE750A/Z HMAZlZsE E2 A/7
EECE751 =304 3
EECE584 12 MRS
EECE585 ojctzst |
EECE586 A X504
EECE587 En Sty
wE A EECES8S QHELiolE 2 A
ESRTRS
EECE671 g MR7|eH
EECE673 glojct2sH I
EECE675 RMAp|H 2E
EECE753A/Z AR EZ A/7
EECE554 B A @ A= o] ARFEA
EECE555 D ARFEA]
EECEb556 HEE R AR ]
e EECE557 152 e A AR
EECE558 St A AR A
EECE560 U A1 Ap2-8)
EECE561 S A AR
EECE562 © g oFxjAIE} |
EECE593 A3 50F 5532
uhe A @ EECE596 RC 3]2 A7
SRR EECE598 U R RF AR
EECE630 HA7] Zet=ab AlBeo]A
EECE642 13 MOS AAt
EECE653 WEA] 5782
EECE654 Zot=or 3=
EECE655 QR A} 28}
EECE656 u} & &) oFA}ag-ah
EECE657A/7Z Ut A AXIER A/7Z
EECE676 AR =
EECE752A/7 DA @ R}EOf EE A/7
EECE569 o= AAF 2
Ll EECE570 HAE dxel=z A4
EECE571 ZRAB| 2 A|AE AA
EECE572 g 2aiM gmels 9 AxEYo0]
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o|+7& 12 St4tis jmin/ =L 7+o|-Al % -8HA
EECES97 d3 sz A 3-0-3
A VLSI EECE667 ZRA8) 2 oA @ AA AmEYo] 3-0-3
EECE680 tlol&] ®¥igtr] 47 3-0-3
EECE595 AR 7] A G 1-0-1
A up= & EECE699(1-9) M AP R L P!
EECE899(1-9) YbAbe Boj L Jhe kA

4. DIE 4R

EECES50 T2 ZEE| MA (Advanced Computer Design): e (3-0-3)
HMJFE : EECE471( =& A7)
D45 AREO AREL WEESS VHDL dol2 Aty Algdoldatosd ujerth 1AL fixede}
floating pt, multiplier®} divider(Wallace Tree, Booth &) A4, RISC 7|¥(Register file, TLB &), cache,

= O

pipeline, superpipeline, superscalar 5& 47|t

EECES51 E_I;(IE-I %l%l-i.lal (Digital Image processing) ................................................................. (3_0_3)
/\1*1_]-5 : EECE451(H X8 AlSAd])

5101] ot @9 A2t B et olE Hol AFEQ] AlZAY] 2ot dg], FUAIATY B,
A AtsHquantization), GA4H2] 7JA(enhancement)dt 2 L(restoration), 2XFd Tjo|E{9] =E{=x 1} Hst

of AR J1ue alstn oRAE, YPEL. Y 5O YYRAIIME ChECH Ea ole] WE|

g ZFEAE st o2 Het A4l N E AREH FE2E AT

0%
o rhu mltl n
o om of
oo

rOl'

o,

cE

EECES52 ZIZE{H|Z (COMPULEr ViSION): e reeesersrsmmsmmmmmntiniiinisin s (3-0-3)
71219} Laser range scanner 9] ojz] JAA|AHEIO] E2]A EX, image digitization, structured
lighting &3} 72 image formationo] sl v, FAF LEYH, o|X]Z2 S, stereo vision, photometric
stereo, A& A 2](hierarchical processing) 59 X%7|Xz2]e} EX L &0} Est FAAAE, texture,
motion & ©]&st G wF o2 FH ¥ symbolic FFY A mAYH S vieth. £ 234, 3RHE 9]
o8] 7|stetAl fLxo BAYHZ A6t symbolic image®t UA], inferenceE &g =49 UAZ OF
o}2-2] biological visual perception® A17Z33|2 Ya]e} WA= hardware, software HIZYS AYHstL

E ZEZS 93l hand-eye-coordination 0]22 <hysict.

EECE553 )I\_I%J;n‘l#E-I()H_E_ (ntroduction to Neural Networks) ..................................................... (3_0_3)
Mpats  EECE233(A1s 9 /\]’\E“) CSED321(m2 729 <dof)
o17F Z=xjo] x5 wHbst A EEQ] JL&x, dtHo]l=2, 28, Multilayer Perceptron, Neural Network

Design Using Evolutionary Algorlthms, Radial Basis Function Network, Support Vector Machine,

Kohonen Clustering Network, Associative Memory Network, TfjgiQiAly} 28 2.9

EECE554 Hi= RO AZE 0] 2AE4 (Physics of Semiconductor and Display Devices): (3-0-3)
M2 0 EECE 301(8F= A AAMSSH])
Ht= A9 static ¥ dynamic &4, AX} band 223 RFEA|, A/ YUre4AA 2 LED, OLED, LCD, PQR
gAazeo] AX 2455 AAlste &t
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EECE555 ZAXZE/] (Properties of Optical Materials and Devices)--eeemerereeesnneininniinns (3-0-3)
ojux] #ie, d&ole, FEAY, kp o2 HIFO= ¥tex €3 2 FAFRA Y F5= U F55, 1L
& Zsgold Sl dlsto] Rttt

EECE556 HFEZ| AZFT (Semiconductor Devices I )« wmerrerememimeninieiiiiiie (3-0-3)
Aaabs o EECE211(SEeARALS-st 1)
tieted &9 Bipolar Transistor9] sAtdle], 54, Y, 9 HBTO| &<t ARt 7[&S S5ttt o719
+ P/N Junction, Heterojunction £9] Junction, emitter-base junction, base, collector, high current
level behavior, t 3 24AE ¢st 57 2@ So] mTSrECh

EECE557 il-%u'-% I:Il_l-Ei-" _JI\_ZI- (Compound Semiconductor DeViceS) .......................................... (3_0_3)
M%3}% : EECESS4(WEA] A4} £4)
e WEAlY 71E B4, oku2 weAe] AW A4 U 28, M2 TR WA ZRAAYS 52 )
93, £14 27Hc]: HEMT, MISFET, MESFET), 81312 Vier] AAslz Hof 52 sladict.

EECE558 HEEX| ZAAAZE (Semiconductor Crystal Growth): i (3-0-3)
M4ak2 : EECE412(RAA = 23))
AR Aol 2, bulk ZRAA, AAolEEXI(LPE), 7ol w e (VPE), 97124
WERA|(MBE) 52 wi9n, AR A Algdold, 28 Wt ¥y 58 ohEch

EECE560 L_I-_I.I._ﬁxl-_g_%_ll- (NanoelectroniCS) ...................................................................................... (3_0_3)
M55 : BECESSAMER] 2 o AZeo] A412%)
WLER] EW gEjRA, ERo oAby, Bwol glojHol AYIHEwY, EWo WA YA, B0l HyA
W, WEA WA 71e Wed] Axo S8 52 ohEch

EECE561 HFEX| AZIT (Semiconductor devices I )« - (3-0-3)

Aaab=s 0 EECE401(RE=A] AAgsH)

AA 3] 2 (Integrated Circuits)?] 7] 2 4AXel MOS(Metal Oxide Semiconductor) Transistor?] 7|2EAME
A7fstct ¥t A9 7|2 EA, junctions, 72|11 MOS structure 7} mgt=Elth T2]11 MOSFET 4AX19] DC,
AC 574 3 Modelingol] tjsto] dotEi 2 270%= 574780l 2t nlAl+x MOS Transistor?] JA &=
vj-ect.

EECE562 %.g_oorzl'glil'l (Applied Quantum Mechanics I) ......................................................... (3—0—3)
WER] 2} @RF A 9 DR 2e) o2 AF J1EA YRt ofshe Feho) wAolA naetel, el
AL AUAl e, FRE SA, Astols Foll #el st

EECE564 MEA|AEIO|2 (Linear System Theory): i (3-0-3)
A4ahs o EECE322(AsAlol 57l &), MATH120(8-8 A d4)
XA ABIO] state space HAMZ|®, Lyapunov stability, BIBO stability, 7}A|ojAd(controllability), 7F4&
J(observability), single-input A]AEY} multi-input A]AEI9] 11.9X] X]X(eigenvalue assignment) 7] o]
olgt JEI¥ S A o171 GA|, #E7](observer)?] A7 ¥ decoupling 7| 5& H&EH.

EECES65 EHE ZLEF (RODOLICS) -+ wrveseresersrerssersemsseesiasertsesseissisints it (3-0-3)
7tx= 2 Y EO] kinematics, inverse kinematics, Jacobian 52 8§ %35}1l trajectory planningg &
Ch.manipulator 9] dynamics ¥ inverse dynamicsE N-E, L-E ®¥f¥l02 S w5ty ZHEQ] Aoj7]H

computed torque method, adaptive control, VSS ¥ 7zt& 2 B¥AA =& AJfsiCh

_96_



EECE566 ﬁzl-jlﬂl (Electrical Machinery) ...................................................................................... (3_0_3)

Magnetic systems, ¥1¢}7] o|21 A 87], 5717], §=7] 59 ¥ ¥ A JHY & 4, YA ¥
HA, 95 5 UFH reference frame theorys ©|&sto AC HM57]9 w= e & 545 27 4
o]

ol D-Q equatione S T35}

dl

EECE567 ZJE%ZJZI.*IéEg (Power E|evtr0nICS Systems) ............................................................... (3—0—3)

AHAYEA]  AAFE ARESE DA AHS 7]Zol25 ofH ZHHIAV|2A  phase- controlled
rectifier, dc-to-dc converter, PWM inverter, power supply ¥ resonant converter &< &t} ®£3gt 7t
SEREMBIEL ERCREEY

EECE568 Z|ZA|0{O| 2 (Optimal CONtrol TREOry): - wsresrsresrrmssimssiseiiciscic s (3-0-3)
M%7}2 : BECE564(31 94| A810] £)
Dynamic programming, &Y Pontryagin’s minimum principle 2! two-point boundary-value
problem 5 ch2ul A A 2Al Ha A= A9 SHHAQ sy U 2AH JEe Aok £3 LG

A, optimal state estimation, prediction and filltering < vj-&C}.

-[>' b0

EECE569 OI-LEJ'EJ ﬂ&lili (Analog Integrated CIFCUItS) ........................................................... (3_0_3)

M4at= 0 EECE331(MATS] 2 1) EECE 335(KAHs]| 2 1)

Hand analysis®} SIGMA-SPICE simulationS £35] CMOS opZ2 21 AAF 2 A7 7|¥HE vt CS CG
CD59) Y EMRAE 5B7]9) Sa1S BA5H0, Futs SY7 Auks YR, olx siA, WER AU,
At 2l=eole 2 AR vlojoja g2, ©d St ¥4 Abs CMOS OP amp, 29A] AWAIH LEHE &
Bota, et 2A1E Sl 2ol Qe obd2 1 g 247, hand analysis ¥ 32 Al&2old 532 7]+t

EECE570 E‘IZIEé-I zbl&ligli }s‘lﬂl (Dlgital Integrated Circuits) ....................................................... (3_0_3)

MLats 0 EECE331(MAIS| 2 1)

Hand analysis@} SPICE simulation2 E3]] CMOS Uxg A3z AMA7HES vj&ct. CMOS inverter 3]
29] =ArIg], static CMOS 24 32, =0 NORA TSPC £9] dynamic 27X 3|2, pass transistor 27Xl
3l2¢e} differential 22X 32, 2§X] flip/flopE9 =7]3 =2, Y& 3]2, adder multiplier data paths9]
VLSI 74 312, A2 A7 7", ROM Flash o22] SRAM DRAME®] mjwea] 3122 2}

EECE571 }_ﬂz_'llgli *IﬁE:‘I!}éIHI (VLSI System De$|gn) ............................................................... (3_0_3)

M2 0 EECE273(H R AJAE AA)

¥ 4BolHe Aol o, g2 2u, oot 2w shel AA Aol RS Fol. & MR AAH
o] 2A Y&l tiste sRstes ottt 2AAe] 2 AJAHI9] top-down H bottom-up EA ®WHE1} o]
o2 AA 29 st BIRX == It} Gate array, standard cell-based design, IP-based designit -2 of
2 7HA] A AErdo] disto] FRska, et Al AnEQojo] FRof tiste FHSHH, 571 A|ARIQ) B}
ol Al Yol tiste] FHtth. UDSMa} SoC Altfe] A7 AFdol tiste] sFstal, UDSM s7gdo] 27
ok AR A S CHRES fo A BAE ARUOEN A AZEE A AL

EECE572 3|25 ng|= 2 E2|0] (Circuits Analysis Algorithm and Software)-:::-:-:-- (3-0-3)
M2 0 EECE231(3] 20]&)
& HEME AFEE ol&stq AL sl25 siAst=t AREste AFEH dudE W AL 7ol tisto
ZHsttt, AKX 2@ network equations, Sparse Tableau analysis, Modified Node analysis, A& A]lA
£l

a

o

Z7] 23F Gaussian elimination % LU decompositionS 8-S, HAYE AARS Z7] st
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Newton-Raphson 59| ZFE Luel5g FRatch uldy ol¥ WMol sis a7l 913t explicit,
implicit, stiff integration formlas 2~x] A& ¥}¥l ol o] 5 wlHo] 32 &0l A WS vj-&rct E SPICESQ}
Zo gax =2 s 71, "H|AE relaxation 7|¥, waveform-relaxation 7|®, waceform newton 7%
waveform newton 7|¥ & T&C}.

EECE573 E2|AEE o|83F HE 229l (Parallel Programming Using Clusters)-«--------- (3-0-3)

z]o|] Y€t PC E= WorkstationS 2 YEI 2 AASIA R 40 AZE 2 &2(o]AS Ze|AHE
stal e FAITh EFF A2 o] IEHloz AFH vt AREA] PC E= Workstation £= ¥
75 m=2A4 AHd(idle processing resource)g &-&5tiAf St 12lE HAFHE UK = FA
J2y ol2igk 24 ARH = 22t AREE AM=E &5V YoM M2 ¥E =Yy
2 *}%31101[ ghoh. E}E}/\i o] H=oA= A¥tAl BHE mz Yy 7|HZ vle ®9F ofye} ZHAH
Bojxel HE mr iy 7[HS AS2 4 oA vl AS FHE st 9l

O

|d
m
lrl
:H:l

EECES74 38 U a1 T2 M| A (Probability and Random Process): s (3-0-3)

259 7|Zolgy #WE variables?] W&, A S AmEch ME variables® of2] SHEPE Y
stochastic processES A3ttt Stationary process?] linear dynamic systemo TH$F dynamics@}
filtering problemg& T}Zr}.

EECE575 E*IAIiEﬂ (Communication Systems) ........................................................................... (3—0_3)
M4ab2 © EECES74(EE 2 ;Y L AA)

AZ HEx, oty HER 72 HER, 2 HES 59 HEX o|gy ASK, FSK, PSK 59 HX|8 &
Al HAlS Hi#th. random process O] 21} FZ9 A L Put SAAAR MY FZo IFS FF5H
of2] SAIYAS vlu AR
EECE576 %Al%ﬂol% (Statistical Communication Theory) ....................................................... (3—0_3)

M4112 : EECES74(8Hs 2 Y maAA)

AdeA, &8 2 87, HFEZ2AA 59 7|24ets S56t, AEYHS 2he Y, vdd Al2”ls &2
Aottt Eot A d&n o x40l lojA oL AR 7]&ES WEShe A2 ddS e S 555t
o, FJHo]Ee 7H‘r§‘% EYhste SAIAAHE Z&stH, 2og /29 E4d5 3R

EECES77 Z-I_I;_l I:I_I ol% (Information and Coding Theory) ................................................... (3_0_3)
AN =N MATHZSO(%{r ! £7]), EECE341(FEEAIFSHIE)
diolele] A%, 4%, & 2 5880z £3517] Lt FHEOIEY 7|25 5t AR £A A9
of 1 A, dE=L, FHY(Information)e] Fost A2}, F4l2(Communication channel)?] &% %

(o]
Rate-distortion &2, 53 o]& &8 r}=2rc}.

o

EECE578 r_lzIE-I EA | (Digital CoOmMMUNICAtION) «teeeeererereree (3-0-3)
A4ab2 0 EECES74(EE % g T2 AA)
A" 241 942 27h6tn ofd 1 upAlgt v @3tk PCM, DPCM, DM} 22 S4e] Clalg Bss) 4
Al, 9-2.9] low bit rate £33}, PCMOJA9] segment companding ¥WAl, A]2% multiplexing-framing?} =
7|(synchronization), HAd A914 52 573t

EECE579 A H 2 EAIHOl (Information and Communication Security) -, (3-0-3)

=

Cryptographic algorithmi} protocolS 5%35t1, °o]=9 privacy protection, message authentication,
382 Foprct,
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Jammings}to] =Hik T

EECES80 MY 4l
Maub= : EECES74(8E 2 s T2 A A)
gt FAIRAIS] 1%, PN AlEA, Al eih SAIHA] U Fapy £oF FAl vFAl
F A HA9 declA, O A4 sATY 38 52 iR
EECE581 ._,I_a'r—'ZIEE'-l ﬂii'lal (Advanced D|g|tal Slgnal Processing) ....................................... (3_0—3)

MZabe : EECE233(A15 & A|AED)

A&A1 G 9t o]AtAl S (discrete signal)9] 37|, Z-transform, DFT(Discrete Fourier Transform), FFT(Fast
Foruier Transform)2 243t S chirp Z-transform, FIR, IR 9Alo] Ox|g =g MAZ|HE &&6t0 3
Alo] A5 &|2]8] VLSIO speech processing £+ HAtA2] So9] £8& thEc}

EECE582 2..%75,"8-'?-_3_ (Error—correcting codes) .......................................................................... (3-0—3)

erARREr MY b FAL Y BaY ox= A A" Wy asel shjolch
, BCH ¥3, convolutional 3 S5& Aoz st e8PV So] BH535 Il B2
0 582 wject
(3-0-3)

A
Reed-Solomon %3
9, 22y ds B4 5ol e ol gt ANl e

7129l mpolc. B, WA, A

EECE583 1Z&M3Oj4 (Advanced Linear Algebra)
2t AL Aol AsAE 5o RofA MY AAHe 2Ast:
384, Positive definite matrices, Jordan

SR
FUEA, WH G, 1{A J 1R¥E ZAE 7|RE Sto] Al
canonical form, Least square approximation, Matrix decomposition, Linear programming 52 thZC}.
(3-0-3)

Helmholtz ¥ Al plane wave

EECE584 112 ZZ}7|st1 (Advanced Electromagnetics 1)
t}. AAIRX] EA(boundary value

ATp2 : BECE361(RAMY)
ARp71ete)l 7120 EHi Z4E9 field theoremit 7HE&2 olsfisty
function, cylindrical wave function, spherical wave functiong -5%3st
(eigenfunction solution), dyadic Green’s function, vector wave function 59]

o

(3-0-3)

problem)at 1.8+

HAp|et 712 o2 g o

L .

EECE585 g|o|t 28t 1 (Radar System Engineeringl)
W7 Al(Radar equation), 2fojth CQHE|Y, RCS (radar cross

Aaab= 0 EECE361 (RAHY)
% eolctzst BBoe, ZAE ol WA
section), 2] clutter ¥ ground £}, EX|AHYES thEct. MTI (Moving Target Indicator), AMTI, MTD
=9] o7 Yoot 7|¥Hyt, pulse doppler radar, tracking radar, CW and FM radars £9] A& .

Aaab= o EECE361(FAMY)

AAtmY]  scatteringo]Wt antenna radiation pattern =& 2]st computer
UTD(Uniform Geometrical Theory of

antenna design, RCS(Radar Cross

EECE586 ZA3F £Z|al|1 (Numerical Techniques in Elegtromagnetics)
Zzuspn goo o= Al
program-S 7§26}o] numerical codedtsitt. 7| EA0Q] 4£8A il
ol &Fofz+

AHgatol

Diffraction)2} MM(Method of Moment)&
Bl ] o

Section) A4 &
EECE587 z112I}-gst (Microwave Engineering)
ol 4

2=
=2 d
o2 52 thEch.

Aaubs 0 EECE36L(HAAMY)
2 BEA = ALHd o], Tl o],

parameter o], AmEA A3t ferrite B Ao}
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EECE588 °rE1II_* OI T z EHI I (Antenna Theory and Deslgn I ) --------------------------------------------- (3—0—3)
A 2a12: EECE361(X A4
2 B2oAs QtE|Ue] 7]E o]E, u|d o]&, 2] tjo]E, 2 I helix, bicone, spiral, aperture,

reflector, microstrip antenna 59| sfjAd ¥ AHA S oh2r}.

EECES89 SICHE 502 (Modern Coding Theory): e (3-0-3)
ddie] R0l Al YHEC= SEAQ U ZlEstl ot R o]0 digh A2 Azt

AN=S U2 BHHEE S, LDPC (low-density parity-check) 35, RA (repeat-accumulate) 35 &S 8

ek Jejmol s w0 1 Wy, T Luelzol Os Buyw, Teln Awdlst So I3 Yy 2

4 5g Fa FA2 @t

EECES90 Z7|2%F Al (Electrical Engineering Laboratory): e, (0-5-3)
2% 57717] D AR A2 olshsn 1 AHSWS et SAld AY, 58 A FOIR AL

28 W] 5 AR grounding system, 2% A4 55 2At0] 54 U ALgo] Wt AW, opdza

slzet gAE g 24dd ¥ o3 znz Ao et A & g

EECE593 R IRI} SE3|2 (Microwave Active Cirguit)w e (3-0-3)

M4at2 . EECE587(% 15n}-3-5})
Microwave 32 AAo] st 7|2 vt A7) s-paramter, two port network, matching
network, £Z7]9] o]& 4 stabilityso] Zst=EIC) o] 7]&L HIEFO =2 RF transceiver 3| 29] Z71o] E=
]

ZZ7], LNA, J9=Z7], power amplifier, mixer, 12|13l oscillator 3] 29| A7 7|H& vt

EECE594 ?J};I_g%ﬂl- (ReCOgnition Engineering) ............................................................................... (3_0_3)
220l BA717] SolA Helultlolrt §EEE FAlolch o2l ndelES & ols)E siof HTHYU 8T

2 @ 2 9k o] TAoME AAEolld FAd PAT AL v AT FUNS FRHo=

h2Aick ol2®et oyet AME Z2IRYe T 4 Ak 5L 7197] Us) S4oIAL SAPI/HTKE ol§

S GYANAAE OpenCVE OB £ vlo] ZAEE Fa) YEL gk FYol $Y HUL o

g Zlolth. o] AZ o254 of Hole] vHLIlY AWEE AMZ UV AYAAS 3t 2 IfYL

g 4 97 At

EECE595 Xz} 7|28 MO|Lt (Seminars in Electrical Engingering) - s sssesssssssssssnanass (1-0-1)
ofe] 7}x| Lobo] A2 Saol e CHYR topico] AolUE k.

ITCE543/EECE596 RF S E )s'lﬂl (RFIC design) ............................................................................ (3_0_3)

o= EAIO] FZst &fxqjog Twe Milo] IAE T 9= wireless communicationg transceiver€ RFIC
chip A7AQ] Al 7]4S vjLr} of7|ols £5417] AAS 935t architectureol] Tis|A] 235}, o] &34

712 F3lst7] st Al HEEZol passive component, LNA, mixer, oscillator and phase noise L

EECE597 Eli EI )\EHI (Llnk CIFCUIt DeSIQn) ............................................................................. (3—0—3)
na /42 84 939 oYY P9 o2 HNg HrEnh el ae EAAH oY Bl 4YS
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EECE598 I_I-_l.r_ﬁzl-_tzl- (Nanoscale Dev|ces) ................................................................................. (3_0_3)
MOSFET2e] /1% £7 @2 % meizjo] ts) 27het, U aAld 2xfe] 22, Al 84, 51 92

SOl thsh staett. =3 Yeaxte] AVIA 54 24 9y ® A B U 52 et

EECE599 %lHﬂqE*IﬁEél OI-;IE_"I_A (Embeded System Architecture) ......................................... (3—0_3)

A4abs 0 EECE374(uto] 22 2 AM L2 5l 5-8)

AU XA MgFitoz T Fado] ydo] AXLL = solid state disk (SSD)9] dA7|&S Te
t}. Storage®] 7] @<l NAND Flash memory?| &4, d5/Ad4W, A2 S0 dis] 81, 145,
uAE2d, A SSD AAV|eg TR ®g A diolg A R|O] A" 4 Qliphase change
RAM (PRAM)o|| tfiall 255t storage ¥ main memory29] A 871542 th&2o),

EECE62‘| _I?_}I\i Alﬂ*-l L-“E%i (Wire|ess Sensor NetWOFS) ........................................................... (3-0_3)

SH A UEYA(EE SHIHEA MA UEST)E AT 104700] Bt A2 A7 ok AjARy
WA, AR, A2/A G Wt R S8, UPUY 5 SEPOP} F2 Solun Ak o] AFopolE LA
]
=

HEHA 7Ie. A coverage Al YAl =} (localization) A, &4l Ad TF Al 2428 Al U]
oy AR% Al & o2 7 S Zled 2A7F MeA SAstL AL Sl oleh et 2AlE
= ot o 7HA] A gHe At gAY A+ gFe 71t oo

EECE630 ZZ7| E2f20F A &3 0|M (Electromagnetic Plasma Simulation):«-eeeeereseereeeees. (3-0-3)

SheR] 4, AAb] U Bopsol 24 sl S g ZE A siH wEe ohEch WolRal Ao WAl

215 sfol Eaeich

EECE642 _T’_a- MQOS _/l\_ZI' (Advanced MQOS DeVICES) ..................................................................... (3_0_3)
M4at= . EECES61(YE=A AR )
CMOS 4A19] Alz]dut WAt hot carrier effectsE sfA st hot carrier resistant structureof tst

of ¥ot o

EECE645 SAH A A S 22| (Statistical Signal Processing) - - oeerermrsimri. (3-0-3)
Al H AlsXoA aEe AN FELAE HHEE, AAE 85, 95 AR Ale #59 4= 4

w1, o] AEw 2YEAE BRS & x2slwAl otk HujEr} 88 2xg 2Hex] ofdAl® e

2

12te] ool el AR 2718 fEsln 1 54 L 45 2

rx
ofm g
— -
rhu
—_
=
>
~
=}
o
o
c
(@)
=
o
>
~
o
wn
©
[o)]
0O
D
o
3
D
0
o
3
3
c
=2
0O
[o)]
=
o
>
N—
—_
g
?
@

ofm
2al
o
rfu
L
N -
P
)
o
rx
ofm

A A A ohE A2 mold @A, AEEY. croluAlE J1ug e
% o5 th QEIL AlAE0) RURd, choluAlE U chEe JEoR Sttjstel shagict

EECE651 Computational Inteligence .............................................................................................. (3_0_3)
SESERME TR D
QIZto]l St & BT HolHo= 245t Fehw £ o5, AAS} e e H8e IR
B nElz 15, g&84& z|AS 7|HO =29 Evolutionary Algorithm, Particle Swarm Optimization¥} Ant
Colony Systemg @A THEch. 1 ohg Qzte] B3PS 225t Fuzzy Logic and Systems, 2ol
Evolutionary Optimization 7182 AF85to] Fuzzy System AA9] x|A3S} 3r57]5S 7HAl Neuro-Fuzzy
System. 8024t 227} A58, Clustering 28 5& chech

0.

- 101 -



EECE653 EII_I-Ei-" —g— .ll_ (Semlconductor Fabrlcatlon Proces'ng) .............................................. (3_0_3)
Ste A Alzel dvhagdel A74/d7%, 4Hdiffusion), @A 2](annealing), AFXIAH 57 (lithography), vi4l-&

7d(interconnection), ¥tel/d 57 (thin film) 7]=9] ¥2] ¥ AAAA 9 2 T2 &0

EECE654 %EI-EDI- -CID_ZO-I% (Plasma Procesing) ........................................................................... (3_0_3)

A3 2(Integrated Circuits) A& 7]a9] @™o et 2 FQ7do] AX1L 9+ Z<t=0fPlasma)s °|&
st AZHEtch) ¥ =3 (Deposition) 7]&2 92t &5 o). ojo] HQst 7|x Zet=uf o|2& o]sfst
Al Zet=of P AJfECH

)4

EECE655 oorzl-ﬁzli_loigﬂl' (Quantum Electronics) .............................................................................. ( —0—3)
Bold % 715 FAHAL £xto] Ul U $8L AISH JUR o2} Wek WA ), WAEE AR}

O o=

dolA FFol2, 7 2% R Re54 470, 2A % 7IAl 2ol” aTht 382 HETH

EECE656 I'EZ-" OOFZI‘%%_!‘ (Semiconductor Quantum Optics) ..................................................... (3—0—3)
AFVRAE, AT, PRHEE, HBT & QAleh Ao 4EAte, elold £, Axiwet S0 gxiueA
FASS chECh GAE #4959 wA FASE chEd,

EECE657 HIZH LAZAFEE (Special Topics in Semiconductor Devices) e eeseeerereeereeeiannnni (3-0-3)
ALatE - EECESG6(RF=A] AXF])
A AXMR ARl 3 9l quantum effect AX}Ql quantum well, quantum wire ¥ quantum dot A&
Aol 2R B4, AVIA B4, Al2s7d ® quantum effect 2AF9] Sl H/dwo] HsiA B2t

EECE659 HI*-|%:| *IﬁE{lolg (Nonlinear System Theory) ............................................................. (3_0_3)
K212 . EECE564(A1 8 A| AEI0] 2)
Describing function, Popov criterion, Lyapunov stability, phase plane& &St A|AHE! siA, XA 7]
Y 52 st duld 9EA sy EAF H 7244 52 &% dynamic systemd] GdAS ¥
nonlinear system@] local controllability @ observability 52 0]&7|5t8te] v o2 S w3ttt A|AEIQ]

equivalenceo] dist 7/|¥2 4751 linearizability 9¥ 52 =2

EECE660 ZS7| A|O{O|2 (Motor Control Theory): - sy (3-0-3)
St A AXMS Eoto] AHFSZT7]ZA] inverter, chopper, cycloconverter =& AFgs5te] AE2™E7], =7]
As7], B e Aw As7]. 25828 59 HA] # £=A/05 SAACcR gEH. A 5375 2w
As7] Al2'e] Agsha, Aoj7]e] A7l H:m A|A'Y FFEALY A 55 TRt
EECE663 22 (EStimation TREOry)« e reeseeersesreemmimnmisisimiiisie e (3-0-3)
X 4ab2 - EECES64(AFA| A0 2) EECELF74(EE5YAHTE T 2 4| A)
o]2{71A] estimatorsES A5t A filter2A] Kalman Filter& & %3it}t. Computer simulationg £35f
AR EA1E thF o]}, Suboptimal filtering problem, Extended Kalman filter 52 t}&r}.

EECEb64 *lﬁE-II AIEEH% (System Identification Theory) .............................................................. (3_0_3)
A2 0 EECES64(AF A AEI0| =)
Dynamic system, discrete system, stochastic system@] system parameterS A#Hsl:= 7|HES v
projection algorithm, orthogonalozed projection algorithm, least squate a algorithm, output error
method, parameter convergence problem % system parameterd] tfjst 7tz 24 5& o&c}

- 102 -



2018 HRpH7| B8}t - sty

EECE667 ZZIA3Z|2 SjM A MAH AZEQO] (Circuit Analysis Algorithms and Software)----- (3-0-3)

M2 0 EECE273(T A2 A|AEl A7), EECES71(ZAAZ 2 A AE]l AA)
2 52 2N R oA Y dARore] ARH 7Y ¥ duEo] tist vi X|AS Algste] 2AAG] R
5t A=

of ARt A SAL AT EE & 2HL Foh oA WA AARSst] W] gt )
st xAAslRol s14 U HAlel BAY ofe] PR LuelE, FANA JY, 2 o]& 53 tEct of
£1} S22 wE 020, ZRAES Esjo] 2xEYo] AL AW JAES ST

EECE668 7I-O|Z-"01 (RObUSt Control) ............................................................................................... (3_0_3)

M 4ah=2 © EECES64(A PA|AEI0]2)

YNAROIRS JlRo2 Y Aol RS SRt 55 Y Y ¥EHS AHgalel Y e B
d AL et 24 8 Flojr] AAl 52 e SRS AT UEeR At
EECE669 -E%ElIOIE1%ﬂ (High_speed data communication) oo (3-0-3)

140 Gejoldol AulAS 93 UEYD TA(EDS FUENY, 2AYENY 5)9| s|xolgH} o]F 9

3 SAAAES Foldtth And PUEAYY AFPEY tUsYe] PEY = g
|3 i, ISDN, HDSL/ADSL/VDSL, @ CATV 59| Aulx 2 73 @3 o ¥ye A7sdct. e
v71e]l SAY(ATM-LAN, Ethernet, FDDI 5) & ¥ ASYA R A28 7HY 52 oottt
EECE670 ié‘ﬁl (Slgnal Des|gn) ................................................................................................. (3—0—3)
AT SAIAAE, CDMA AlASL, QEAAR] Sof Mast As4de WA s) Asel Auur
ZIEor dAsta, Ao JEEAE THle 285 tUeH. 53l 45714 E(m-sequences), Walsh 4
A, Kasami 5%, Gold 22 50| o]f14% g BAstn, S4o] Hold 44 55t Bol2uo] BAS 28
g}
EECE671 _Tl_a-ZL-lZIJl%_II-]I (Advanced Electromagneticsﬂ) ........................................................... (3_0_3)

M 43HE © EECES84(GFAALZ]SHT)

JAZ|1EE 3 xupapgstolA S8&Fe ZEe »EV|HEES £2 FHES. staionary phase method,
saddle-point method £9] integral evaluationo] T3t asymptotic method, variational method,
perturbation techniques, Wiener- Hopf factorization method £o0] & 3W=ZEoA OtF= =9 Ao =gt

e},

EECE672 A1%1_=:<_|Z-|1-||0-| (Linear Optimal CONtrol):«  :teeeemeesemmmmiiiiii (3-0-3)
M2 : EECES64(A 3 A AEIO] &)

& HEME AFAAES ez AGAAA7E frestal Aol7]o] ohfeh A Wala 2A Al 2

AWEEO] ARUEE CheT Ee A9EEslue FAAR AEAoel LOG Aol AAEE S50tn %

_‘{
o
A EYYE S &Rt Term projects &3to] AAl S&ARIE A-tetch.

EECE673 B|O|C}23HT (Radar System Engineering I )« s seeesesesimsssiiiiiiiiiiiiiiiiisiiiieias (3-0-3)
M%3}2 : EECES85(2o|ctgst 1 )
doltt AlsgA] R mAE/A Estimationd} 1o ©h2= Ambiguity 5& gt & AAYA] AHREE &
2 =2X8 JYolths o2t of7|o= SLAR (Side-Looking Airborne Radar), SAR (Synthetic Aperture
Radar), altimeter®} scatterometers 50| ZtE|=0], 0|52 A7 #AY o2 FAAES 37

|n
o
ofy
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EECE675 ZA}7|2 ZZ (Electromagnetic Compatibility) e, (3-0-3)
12312 ¢ BECESBY(QIE OI2 % 4 1)
P57l B 2324 59 545t SystemofA] of2] SubsystemEo] A2 7Hd
B =1 S %1% Empirical % Computer Aided techniquesE F&83tth. 2+ SubsystemO] A
Conducted/Radiated emission % susceptibility £9] specificationg THEAZ|= WHyt, PCBOA]

computer coded ©|-&3t EMIO] o] 24 o5 & Attt

oo

ol‘

EECE676 _Tlal-ﬂ&llilg (Guide Wave and Integrated 0ptics) ....................................................... (3—0_3)
Mz} : EECESS87(& 125028
QRAl mEEmYT PHQOIN Bl FUANL SNstn PRA o W ANES 5 A

o o
(coupler), BE|, A7), AFI0]7], MR xs] SO SAUYS FHAT

EECE677 oﬂl‘iil‘;’l OE"_T,_EI% (Cryptographlc Algorithms) ............................................................. (3—0—3)
gg7] R N7 deet daelE 59 gARel, 2Al, o] et KAl E3] elliptic curve public
cryptosystemo]] #eh X|AS 555t dlol 2 585 7L o

EECE679 |:|-|E4|:||qo-| OI'_)EIE (Multlmedla Algorltth) .............................................................. (3_0_3)
AR R AFEZSTAN Peloclol, A1 Aof U ARE ABS Sh= AYESAE LuFNLol A%
2xolch. Jely 7} gopt styjuic ¥melEd] ot TEY BANE 275ty A2 wen 9N F5U E
Holo|w A8 e WL AR Lk o2 Aesto] o] TACHE 2} RoplA WA YTYZES 4
Motn ANEFSIA o] Bob Aol 7} Rofe] BAIS BY] U ATYZFS Ui =gol HuA @
ok o] BAdAE FuelBY &84, NYY, 1& YuelE Telw PAUFE 5 YU 7F 52 )
9] =k,
EECE680 E"OIE-I ﬁil_l-jl )él}“ (Data Converters) ........................................................................... (3_0_3)

AtS madst Apdaf AJARL 7Ho] Holf wehe opd = 1-tX|E WEh fA|E-ofdg ‘ﬂq%} ol s
o] FojA|H, o] BFo] Ad5o] A= KA A|ARY d5S F5H %E}. 2 =oA= HolE Her]e] ook
g &9 32 sfAS oEn. 29 A2 EMAIAE Y Bo AdS Fdl ofgdE 1-gX|E Heviel ¢
Alg-opd =2 He7| 5 stuA] A7 o ot
EECE695A/Z A AXM 7| &3t EE A/Z (Advanced Topics in Elevtrical Eng.)--- (ZHHSHY, 2 Oi3sHy)

Aapubs o 4ol dAo ot oF

ERsto] "WhE w4~ (Visiting professor)ut AAw 4z 5Ho

EECE699 MAMH=22 L (Master Thesis Research): et (7PHEH, 1~9)
AT S st =EdATt
EECE750A/Z A7\ &st E&2 A/Z (Special Topics in Computer Engineering):««-------seeseveeeeeeenne (3-0-3)

ArHEs 2ol M2 ol 3 A4l topicsE FFtH.

EECE751 S04l @ 3t
AN, BRI, 24

Al
method, A% YA S

ox

(Speech Recognitlon and Synthesis) .............................................. (3—0—3)
J

ol

Pgoll s wj-ert. SASIAS 98t waveform coding, vocoding, rule-based

I

Ng et S4AS 3 E ohgYE oA DTW, HMM, 123 A17%% $A2 b
2t} ok A9 oA WAL vhect
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EECE752A/Z 1% & YA2O0F E2 A/Z (Special Topics in Solids and Quanta)-:«---«--weeeeeeeee (3-0-3)
RAAREorE A diFHe 712 ¥ &&= Topics 5= A7lstt)

EECE753A/Z Z-"O-IAI&E:‘I! %% A/Z (SpeCiaI TOpiCS in System Theory) ......................................... (3_0_3)
Rloj g8t ofe] A2 o2 U A4l topicE LT

EECE754A/Z 41 & AM3Z2| E2 A/Z (Special Topics in Communication and Signal Processing)-- (3-0-3)
MAaE - OgREEA, 12 Oxg AS5A2

Al H ASA FopoA wE L2 WHSHL Qe HAl olEg5S 27H5H] Yste topictF SR

EECE755A/Z A& E& A/Z (Special Topics in EleCtromagnetics)- - - - wseessersseieriseuserirenes (3-0-3)
AAE7|st 9l £ 5apotof ohofet FofolA £|Zof| journalsolA LaY M2F o]lg5 553t

EECE802 ZSH=SLZEMEH (IT Scientific WIiting) tertoreeremememeneninii e (3-0-2)

This is a course in writing scientific papers in English. It is a 12-week, credit course for
Gradaute students. Each student will be required to produce a scientific manuscript. Topics will
include strategies for producing the components of a manuscript, for writing a first draft, for
designing effective figures and tables, and for revising the draft. The course will include exercises
designed to hilp in this process. There will be no formal examinations: all marks will be based on

exercises, assignments, and the final manuscript.

EECE803 U1 =L HAEL (IT Research paper Presentation SKill)-:--eeemeeereeeenessaecenee (3-0-2)

This is a course in giving scientific presentations in English. It is a 12-week, credit course for
Graduate students. Students will learn how to effectively organize a presentation visually and
verbally; how to produce effective graphics, and how to express their ideas in good English.

Students will also improve their English grammar, vocabulary and diction.

EECE899 I:ll‘*l-i—__i_ g?_ (Doctoral Dissertation Research) ............................................ (7'-%3_!‘16'[ 1~9)
w2 o

shALelelE 95t =2 AT

- 105 -



2018 AFEH S - ojsfd

o
1. 1]2H
- AFEBIAY A4 712 vlFOR HT IT Moo R&DS HEF 22Y AMES I
- AEE B o] 2H MEAW ALEFC] AL 5L AYES 5l1, AY] FEAQ BE U U
94 T 4 Ut ANES P

2. DI e

AFE T AN ek A AFE TS AToHE MAL L RAY P SOIA Chyt
FEE agM0E ABIL 9oul, AL AthE olBoluz TPl AME ARyl sk HEEl
7129 38wt of 4 ol 9% ALAS vt B8 AL 9ot

[H A& D] of(Digital Media)l
Wejojgo] Hofo At 84, BAE, ofu|x], v|cj, Jejy Sof Wejfojo] glojelo] Kejg 95}

AEAlE, Atdo] A2, AFEHIAHHA, HREHYA, 7IASTS, 7PHAd & g 7Ie S0l disto] d+tsta
Aot AHE 2HA Ao el a 5 I Zoke) ot FAO] diste ol S-8of 27l
ARl A4S odstal At A A9 59 A4 FAle 94 ® vlHe A2, vAMEA oGS, FArd
U 59 Solth. o ¥ R4S S0l 94 LEAS AnEQo], AARE 3D 27E A|A” &
AdolA 7idE VeSS AUAcR S&stede TS 7KL 9

A vA Ao ARE BAY ol ® S8 it ARl A4S 4885t o vge
A B o A4S edstal Qo HlH e HAjeh dRsto] ez RE Aol SAFM, aabAQl
A7 R g 22 &AL vlg o] EAshs AR B, Fdo EXshs AR EA W Fx RAF 5o ZA0f
AEstL ot FARE AFEA rd dAnjFFde 24 digh A4t gt o

Aled tlhol dFdoME 7Iet 7le2 HAl Bl R 94 R BlHR A Vs A4S %5, S8

7%= face analysis, gesture and human behavior analysis, video surveillance, human robot
interactiong A% 97 Al Qov], oS A2 CXY Fjuile}, o BUY), A5 Al A2,
Aled AYlA 2% 5o Fdshs 5 st Atst g5 a5t Qo

3t
ALt 715t Ao = ARE ol gefet 7Ist A= dist A #4%8 ¥ s8N dudE A
S|
o
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[A|2E] A EQO0{(System and Software)]

ARE AARZ Z2AA, t2e] 5o T o] ©2 Uxrlo

op7} StjE|HA ofAle W2 ASE HA= st ok HAFH A

g v, X9 AFFR] 59 Aoz S4dE ¢l

g 2sto] 2|A9 J53 FAIsH] At FFANACl Tigt A
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[AFE Y EY I (Computer Network)]

YEYT FofolM= UEHT wa]o] &t A
SOl et A R PEuYo] FA4lof #et o

UEQ S #ejo] @t AtoA= SNMP/A/AA ]
QIEHl, Qi mefol= YEQS I wutd Efjm 24, vy Edg, f 2 vpolg|a & 9 RAof Het
A1LE Ld8% o]t} Software-Defined Networking (SDN)at Network Function Virtualization (NFV) @
Data Center Networking(DCN)o]] tfjgt g1 3sizo|tt. A YEY I ALAE A LAN MAC
D2 EE LHY [P, RHIY SAEE Qs HE|JFJAE, BHlY ojt & YEYI, T4 TCP, £ PAN,
SUIENZ % 4G % 5G Zupd AJAHI] st ASLE eiFo|t

HEojgo] A4l AtoAE ewo] HEFHAE, JIEHYl QoS, ulgo] Aof, IPTV, vl QIEHl, ¥t

)

- 107 -



rEZYS YT 2 I A LuYFo| B AL 2L et
S A UEYD R 9BM ST APoAE B4 A UEYIS 9% BRES R 15, S04
UENS §%, A2, o FYANMY ol 54 AP UEYD % Fh YA FYNAE H2EE AP

[EsHA]
e 23y o731 2 0|43y
ERER 1851 10317 28317
REE 15517 17817 3237
ST 308H4 305 6031
[ZTE 0|4 Al ROIAR]
Jb sl Rapsly mee ofe RS maldih
(&, A} =2 dpstaDt Mojuatee aarsthoA Aelsic)
- AFEgo ooty wakg
S e RS (RREA Yol 08)
- ZAEg gty 9 g gt ey 4007y 2abE (68 7HA] )
G disd 35 Aol B8

- Mol 2FEZetat AJ0]UHCSEDBO0): ALAFIP I SrAbIP oA 22t 2317] o] 4 o]2stofof B,
Sgupge 43t ol o] Lstolo} Gtk
ot AR 758t 7§ EECE802, 803 47 oty
- EECE802 IT Scientific Writing: AA}, £, WAIA] QR 4a7t
- EECE803 IT Research Paper Presentation Skill: &3}, 8FAtatA o] L7t
* A7) & 328 Axpgstyt gistPAiSo] o L£7kst0 2 EU Q710 20F 9ISt EUSTAH A=

AfAZiet o, digh 7874 BAAls 2gdn
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2018 74 ZEf

HBUS YYE
o7& & St4S L=y 740|-A13] -5
e EECE802 IT Scientific Writing 3-0-2
EECE803 IT Research Paper Presentation Skill 3-0-2
TE CSED700A~ ZmEjget 22 A- 3.0-3
CSEDS502 Alitol & 3-0-3
CSED508 ol4 % A7)kt 3-0-3
CSED509 AREoY ol 3-0-3
CSEDS11 THEEA YR 3-0-3
SR CSED514 T QIA 2 3-0-3
o4 of CSED521 HA] U A SA|AE 3-0-3
CSED527 PEIA QB 3-0-3
CSED615 I 7AEA 3-0-3
CSED617 g JPEA 3-0-3
CSED701A~ A4l 2EEA~ 3-0-3
CSEDS515 71AS 3-0-3
CSED518 i B = I M EY 3-0-3
CSEDS519 AHEIAGAL AE T o] A 3-0-3
CSED523 AR A AR 3-0-3
AFAs % CSED524 gg 2 oy 3-0-3
A2 dlolH24 CSED526 o] gjuto] g 3.0-3
CSED610 N E7AA 3-0-3
CSED611 71AN S 3-0-3
CSED616 QIZHlo] Ael& 3-0-3
CSED703A- AR E2A- 3-0-3
CSED503 IFAEEHLR 3-0-3
CSED504 NFGAA 3-0-3
CSED505 HENI /587t 3-0-3
CSED506 HAE =l EAd 3-0-3
CSED507 AxELo]5st 3-0-3
CSED513 DRSPS 3-0-3
75j_7<}KOP = CSEDb536 I gudE 3-0-3
ESnES)
CSEDE01 gudg A#Y 3-0-3
CSED602 TZ glo]guo] A 3-0-3
CSED603 g s 3-0-3
CSED604 HHF X g 3-0-3
CSED605 AIAZE A AE 3-0-3
CSED613 REA A7 3-0-3
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2018 ARE S - Oiste

CSED600 AR 2] 3-0-3
CSED607 YEY I T A AH] 3-0-3
- CSED608 g AEEH YEYI 3-0-3
Agyy | o CSED609 Wws @ me Aol ARET S8 3-0-3
HEYZ
CSED620 DuAY EY T 3-0-3
CSED626 Ejojcio] Y EY] 3-0-3
CSED702A- HAIZEA|AE E2A- 3-0-3
CSED699(11-19) MAR=R L JhHsHA
CSED800A/B ZEE 33t Aol A/B 1-0-1
APIE 25
CSED801 EAL 7} arAl
CSED899(11-19) 17N ACRR= ies
4, Wit= N8
CSED502 HI}\I‘OIE (Theory Of Computation) ................................................................................. (3_0_3)

A4 Mant® : CSED341 (QETRE 2 gAlelo))

Aredle AmED, 2 7kedA Turing AAZIS WA Ao B3
wob BYER o]l BRES AWECG of7|4 b
olele BRSO HRoltt. X3 WY ARl 1o dueEe thEct

)

CSED503 a— ;n‘l_I]_II_E-I?_z (Advanced Computer Architecture) .................................

=X M5ab=2 0 CSED311 (FRE 1X)

oF o ZiAE oEH. AlbeAle] 54
27wl #8% P, NP, NP-complete®} o]EHr}

135 ARESONAY Huelo] AZSE 72, AdEY ALY 1R, Z2AA 2L Ao FR| AAZH| oist
of "jar, mo]ma}Ql (pipeline) ZAFE], of2ol(array) ZAFH, tOFZ2AA (multiprocessor) ZAFE, tF

AirEl(multi-computer)?t 22 F2A2] A|AFS] &2 51 AARA Fad 3 A5 2

a2 7S w2

CSED504 _T,_:. OGIi."z-“ (Advanced Operatlng System) ..............................................

ZA M4ab= 0 CSED312 (SHAIA)

wAE L o9

71sdo 2 XSt micro-kernel FFAAQ] ApAst & U A 9o dioll vt} o] Yol FAIE &

271y, w2 Ty, LAAE, YEYT 59 7IxolEe S5t

CSED505 L1I E_?JH_ *01%% 7r (Network Performance Analysis) ---------------------------------

A AAnpE 0 MATH230 (25 2 £4)

UEYI =Tt o]&&= Ol Queueing TheoryS £41 03 Operational Analysis, Mean Value
o
=

Analysis 5 8191, 1 S§ oS Estol B A28 Ay

CSED506 C{Z|&
ZA AL 0 CSED273 (AIE A|2H AdHA)

_I'I'_E‘IE'"J\EI (Digital Logic Testing) ....................................................

A sl 2o Yehbs uAe] FJEe O uAS FEshe Uy vt Eot HA”S Lo =3d

A G 17858 o] 20 tiste] R
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CSED507 _J.\_EE_FIIOII _|_o|' (Software Engineering) ....................................................................... (3_0_3)
AnEQo] &5t Principles, W8 R JHEY RS S55t4. 53] FAeh AE2Y, 259 59

SotdAlo] L2A 7|y, ANAYE UHE ol o2 ALEL JA=AE W m2AES S5t YMES

S5

CSED508 O|4F & AH4t7|5fet (Discrete and Computational Geometry) -« xeeeeemreraeeseeenieenee (3-0-3)

715t 2A19] 71 Jid<Ql convexity, incidence problems, convex polytopes®] F£QAA 7|5t SXE9
arrangements, lower envelopes, crossing numbers S0 s &<%5tH, ol2ist &8 & 7|5t EAS 49
st 715t waeol BladES westo] AHel s5 LuFe HASH: ol el et

CSED509 ;':_IIEE_I OHL-ID'“OIH (Computer Animation) ..................................................................... (3—0—3)
A Myab= ;0 CSED451 (AFE Zmx)
AHE ofydolde wEEd Bagt of 7HA 7IgEe et LA AARS o] &3t A R A
A 292 el A9 gAY Alojsh] fgt ot HES tEH. ARge § o
5 A7HstaL ARgsto] 2ot ARz ARt ofyuoldg AlAlstol ofyuold AMAtaby vt FEeh

CSEDb511 7|-Jbl- &:! I‘E‘ (Introduction to Virtual Reality) eeoeeerereerer (3-0-3)

¥ hBoME shgEale olg U AAo] Teto] BRICH Fa gL JHRM st 7129 XY AR
B2y 3 oofydold, &2t *lgﬂﬂol"mL At} FoAE, THAd Ao RS StEMY H A
Eflol Al2H, 223 PSR o 7HR] S8 ek Zlojtt

CSED513 A| SO M (SIMUIQtion)--+-+-s-s-sesesesesesesessseseeeee e (3-0-3)
A A4TE  AEH TR0y V15 9 1R 5A A4 "a
B BBolML 2Ee AReolHY J1E gt 71y, 2eln 380 Wate] stk &
o= 9 Algeold A, olAIAY Algelold, A4AIAY AlBolM, Agold dlof, T2m AIE?
M 71Ee 988 AR BAC sjAwel Bt Zoltt.

CSED514 IJEi QIALER (Pattern ReCOGNItiOn) -+« ettt (3-0-3)
ZA M2 0 MATH230 (218 9 £4)
A IAlof] dist 7|x ol ZH7| st o]F vl or F mrIdYS gt
Aol A8 2~ e 58S 2 st=d dY S8 ok AR di’ QI Fstal YA S Wil 9

AN o
<h HiE A A= HEH

CSED515 7IHI%—|I-§ (Machine Learning) .......................................................................................... (3—0—3)
X umz}ﬂ : MATH230 (2t ¥ &)

= =
=1 o =
. W Q1A A%, SRR 5 AT0l S 5eE FRESF 2AES ok wnaFol O BYE A2 @
=1

o}, o] =M= 7IAESE Hst 2= A4 S S-&of tishA =
AmEc st st7] B¢ g2/ He ETs2 FEUEF7 (density estimation), H|o]= Z7Jo]& (Bayes
decision theory), 249d¥40®  (latent variable models), 2323 (mixture models), ¥ A

(discriminant analysis), #3A3} (clustering), E-&(classification), AF¥E4A (dimensionality reduction), 3J
B (regression), HE49¥ (kernel methods), VC-XY(VC-dimension), HMM, MLP, RBF ZSojt}t. =2
oqzf ZAgdsYdHE T SASA, FEA UHEHEd diste]  ui®®, supervised, unsupervised,

semi-supervised &&0of tfsto] vj-Ct.
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CSED518 AfHAONZE|E 3t Y0{st 7|2 (Linguistics Basis for Natural Language Processing)--- (3-0-3)
ALY Aol5Z oABA 7IARE & A=7tE A4she AFAAolA Y Zofel 7|2 U d=oltt. A <

ojg} gof I JiFS AJelsty, 53] FEA(Z|AS) WHA st=o] HZ AZst. stEE ZETH 4o

=4 A9 7l Adelsty, HAE x| ¥ st o2 EHolE F dojEA =Y 52 AUNTIH. E=3F

ol 7|HE0] SE&TotrA 7IAMY, FEGM Fof ofEA SE&EE=AE a7l

CSED519 ZARE AF2ZF QEHO|A (Introduction to Human-Computer Interaction)----------:- (3-0-3)

7 M%at2 : CSED233 (G0l 1%)

HCI(human - computer interaction)?] 7|%& A|Al-g& 7Fojstt}. 7] EAQ1 Q7FQ 1y} usabilityd] thefA vj-$

a 7—.*0 olEjmo]A 9FAl (menu, form, direct manipulation, command)z 79] 74t QJst gl34d, & 1

il Y ES 2/t HCI9) 380 sl case - studyS &5l i AA| Tdeth g molAS A 2A

;szs}o:] ASett

CSED521 ]I-I;(l ol ZII_*IAE“ (Fuzy and Intelligent Systems) .................................................... (3-0-3)
2 ol 37 £ kA 8-S e st HA 9 AW AlAsle] px 9l 54 ¥elg ols|sta o]

79 Wehe Pohuth CFE Shbk oS mAl AAE, AAY AL, Ao FuelE S AT AMA A

s AlAaE] 1Y wkehit ol ofy XA FAIAEE dE, A oY Fr2 A4, AR 2771 AA)sol &

8ol werg doper

CSED523 SAA A}HAO{z{2] (Statistical Natural Language Processing):-------seoeeeeeenneeeenns (3-0-3)

Al ApAol AjofA oAl 2 Qe AR YHES ARG A AoXYE st EEEA7I
x9o} o2 71x0] thal reviewdt F EXEN, FREA (@A), Toojo] ooy siF U Wepxlelo] 7
Al o2 Wt okl 2/4AA/EEe At AR dojnEE ATfet.

CSED524 &8 2T S (Probablistic Graphical Models): e (3-0-3)

g JPm R9e BE o7 I ofRo] A2o FNS MY £ U/ ARY Al Ly wHolt.
2 2ol 37 cheat 2 Al JhR BES thRoh AR, 80 A A8 RIS A K 59 1
2o (directed graphs, undirected graphs, factor graphs)2 o274 R JASI=A]o] thsto] vt 4], %=
o= HolE7t BEEYL W, Tefm Aoy =4 wco] £V #ES psts H8A XE (probabilistic
inference) ¥ of ofsto] vi-&Ct. Sum product algorithm, belief propagation, junction tree algorithmd}
28 exact inference B'H1} variational method, sampling methods @} 72 approximate inference &
of disto] wiRth AR, 2= JoA oi¥LsEs F4Ste SfS (learning) WUiio] diste] o1
maximum likelihood estimation, MAP, Bayesian estimation, expectation maximization < vj-<C}. 0]
9} e J|EAol Jgjm nulS c}=WA|, opx|atoz AXZE dH|A, MEAHS EIAE olold, A Ao] Az
S 28 Hopo MEEL APlS Mesto] Axz suy 7]8)g Zhech,

CSED526 Cl|O|E{OFO|td (Data Mining): -« - ssssseseseesesssssusuiuiiinteisiiiit sttt s (3-0-3)

dloleutoldolst ti&3Fe] HojEE autslog FAste 9u] Q= AAZ FE5H] gt 72 R &
ofoltt. & WRoME ARz Hol8 ZAE] (data preprocessing), 90157 (warehousing)a} OLAP,
S el AA|EA(frequent pattern and association analysis), %5 % of]Z(classification and
prediction), #74(clustering), @7 (ranking) 52 W& ot} Adaat Aot stEFAo gt 712 A
Aol Wasti, sH% 3, 43Md} ChStUNS S thyo Fich

o
rlo

CSED527 HH ﬁ OHI_E_ (Introduction to Haptics) ........................................................................... ( —0_3)
sty 4sha, ojstel AUl b SES ties YEA A7 U 280 Wed Rl xS e
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B mEe YA AGHE A A FAQ J1RA M7 S1A By L oS AL§ WY Ay Lne
5 (3 A, O Aol UEt | AN LnaiF)) AEAT
CSED536 11 :LOI- EIE (Advanced AIgorithms) ................................................................................. (3_0_3)

4 A47H2 : CSED33LZ 1 F)

13 I 2uE, Jls QS 24 LLAF U HEH LTS § AR LYF FA ofs
saoto], 24 o U LuAFY M $Ho WHES BELO AN LVYFS MAst: Y s
sttt
CSED600 _E_}d-i.lal (Dlstrlbuted Processing) ................................................................................. (3_0_3)

A M5uk=2 0 CSED312(&HANA)
o] B}Be RAAAE0] AL Z|RAQ AHISS HQE TR HASR m 1wt A

=T il o2 = 2SS AAs)

. st 7_848}% Z1&atr otyzt EWHA(transparency), EAl(communication), AtE-Z8(resource

sharing), 2 %—(fault tolerance) =t%}/d(scalability), ¥3/d(consistency), B9OH(security)i} Z2 FEAA|A
jl

sg e,

CSED601 |:{]I-|||::|E 9:-II_':I:_f_E6| (Dependable Computing) .................................................................... (3_0_3)
FA Adaabs o CSED3LIERE +2), CSED312(FAIA)
2 2F, o, BEY 5 AT AT #HH V12 AMEE olshistal stedo], AmEL o], AIRE, FH
ol g% A Y A|ARI0] 47 JYa} o2] A ARA U A BAUIEE dent

71E0] AEd *}Eﬂ% Aot gHlg s AlAF A Wgio] #sto] ATo] A sl thisto] Bt

CSED602 _,:. E"oIE-IH-“oIi (Advanced Database) ....................................................................... (3_0_3)
Sl ’\V\L}E CSED421(H|o]E] Hfo] A A|AH)
RDBMS & 7]& Database System@] stA|A 1}t thokst ebA o] tfjsl| =35t OODBMSE ZAlo =2 st X}
Alth DB *liEé‘.Oﬂ disl vl 250 12 & M= ofolg oo F=g Al=sf =t
CSED603 Ho:|-l'—'EF| OE" EIE (Para”el Algorlthm) ................................................................................. (3—0—3)

FHA Aaas 0 CSED436(Lfmgut duels), CSEDS03(1d ARE +X)

Y AFES 9 28N Y FnS AAY BN Cfstof ek 71EA ol sorting. matrix
multiplication, graph FA1S0] HSlA Coket W@ A2 RN @7sHe YA & 4stBor ohe)
n2AAY 40 A4stE BEATY] A FuelFl WA 2ol thste] wjet

CSED604 H:'EHJ-('IEI (Para”el Processing) ....................................................................................... (3—0—3)
=X M3ub2 0 CSED503(1Lg AREE 1X)
Ef9] topologY o5 A £3BAI717] YT ARIHA] Fobs, oIS 50 A 2AE9

:Itl

A AE] Bat 5 5, 2t28®, AMd(embedding) 5& i1 o] Ropo] A o] HstEE sich
CSED605 A|*I7r *IAE-“ (Real—time Systems) ............................................................................... (3_0_3)
& d4abs 0 CSEDS04(Alw =FANA)
AAZE A A81S] AubA el ofs& SAlst?] {dll, a8, AlAs A7, 278 2 AdEd, 18 &4l
o)Al 750128 ST
CSED607 L_"E%Ii -?-_I'El *IﬁEél (Network Management System) ............................................... (3_0_3)
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Sl ut2 : CSED353 (HA&H YEY3)
E9j3 peja, obgAolBA obdeln &Aool YEYI S A2alr] 9elA tie 6J Lﬂ |3 RS

El A
2 wyEstn Aojsts AL Wtk of TFBojA oj2ist YEYD B AFLHD Y= 7R pE
7]% ¥ oF ofYzt Internet management frameworkl} OSI network management frameworkSZ} 7o ZA
Ba0) oA E chec)

CSED608 _l_a- ;n‘l_I:?rE‘l L:lIE_?:IE_ (Advanced Computer Network) ................................................ (3—0—3)

FX d4abs 0 CSED353 (FFFE UEHT)

HEYS RololA £ FAIS) ofs) chEch AFE UEYIS /RAA AES WA o
E930] g AAo] tal A% Q7 CFECH ®3 AA YEYY D2ED J|EE stastct

CSED609 BHEEHA O T2AA{Q| ALE|Zst 22 (Applications of Random Variable and Process in Computer Engineering) (3-0-3)
st o, HE ¥4 % Y Z=AAo gigh AYtAl &S ATjgic

CSED610 Z"Ejﬂ'l*ﬂ“ (Informatlon Retrieval) .................................................................................... (3—0—3)
FA A4abE  CSEDSI8(RFIGIOIA ]S 93t 9lofat 7]%)
HAE ZASY AFsAe 2 AAS st Afe4x, dudES vleth £ A=Y AlseF R Absaof

s HsiAE crect

CSED6‘|‘| 7|A|hll_-|gl (Machine Translation) ...................................................................................... (3_0_3)

27 b= o CSEDSI8(AMARIOIAIZ S fleh lojsh 7]x)

HAE ApgHie] AAHEOL TieHA] AbsEd AIA®R &S 9t o Al
(Rule-based MT)at L-gX]7]9F A|ARN(Corpus-based MT)2 oJstt] §19 A|ARIO] 7} vl Zof HishA =
oot =S tgo s 7]E0 tuAQl HE AA'SS e Hla, A Fo=k T|ANS AJAHEO0

=

oieh B7F 5 2A ot

7].7;] HiIeH 2 %E’ﬂ ﬁx]ﬂﬂ]— }\]/\Eﬂ

% O

o= o
ﬁE'.

CSED6‘|3 Zo'l—éz_'ll I:gk" 7|% (Formal SpeCIflcatlon Techniques) ................................................. (3_0_3)
ZX M2ak2 0 CSED507 (AZEY|o] _?_8}-)
ADnEo] o AIEE 1 Q= 7= EE informal €& semi-formal PEjo]n watA] specification
o] #Ao] tfe oYt 12 FtF A Olioﬂ THE = W2 7IYol JHEEICn 53] process, state@}

datadll 2HE + fﬂﬂiﬁ“ﬂ 712 et

CSED615 T2 7H4H314l (Advanced topics in Virtual Reality)- - eesssseemesssssnmnsnininssiiiies (3-0-3)
Z=X ML= 0 CSEDSLI(ZHASEA 7)), CSED451 (FEE Jd"HA)
o] THEo] A2l AT JHFAY AAdat Jpgse] SR AAS Fus Aate @) o] 32
oME JHAEA AlAR 2EE 9t AmEgo] U stEgo] 712 o A QA A Hct Ze yee,

o)
AAZE A B3Y, ojujx] J]ut A, 8]He ol&st od JhA WES, E4Ea Tuels, B M
A, e A2Rle] 8] 52 sjEAow ti2m ik & Jjo] 2 meAEwr) 2] R J|2g oY 4
QE= xe meAE ojz] 2 285t old J|E J]25S AR Ldst] A AAW AR A, T
g JAFEAl oo 97 =E2SS 9T osl¥ 4 Yt 5L st e Bxoz F
CSED616 Q17t210] 2{2]2 (Human Language Technology):: s, (3-0-3)
20 Esos AEd AldoiHel, Sle], AR, JAMe Sof Boprl Qzilojxalate shel
zEd Bojz AYHUA A= AlUA ade 2] AR 2 32e ofd FAE vldstol Azielo] A
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2o #Y AEoHS HHuMo] JEGM/PESE, e 2ERT Ao, 2488, 48U, Ag 7
sts. B4 AtEs WY 5)9 35d A4l 7IeS Hastal eRie] 2ol vig 4 Qe 7|elE Alsdt

CSED617 1& %HHF=J|¢ (Advanced Haptics) «« - s sstesereesreemtenineniiinititiis (3-0-3)
oehd et 3y SMIES idos YEA A7 9 S8 Wast /Al XAS Attt Ao

o AY shggol Floket Aeelsl, Axlsh A Aelst oA Aol &7 Ao B A olgg

Zelgith. gutRol o3 AAle Yo Asg sytow sto] Y IS AYAsted L stegof

of tist W& ¥ o]5 Ar&sto] et i autE YARRIshH: olg2 AEstt. uhx|Hez x| HEE, Abs
S YR Ropoll ALEL Qi eI HEA Aol chshA LohRet

CSED620 T HIQ L EQ T (Mobile NEtWOrKS) -« wearerteeremerinieiiiiienii it (3-0-3)
& d4abs 0 CSED3S3(AFH UEYF)

AT g4 242 st e RHE HEHZ Fotd of2f 7HA] 7]E2AQ JiEdEs wied Rutd YEH
32 st Ysll Aofor st= 2AIECl FAJA H3]al o] wAIEES siAsH] et 249 o4 7HA] 7]
=52 UEH Eo Rupd HEHNI Fope] g2 £82 FAS oSl vl
CSED626 DE'IEIDIEIO-I L-“E%;OI (Mu|t|med|a Networklng) ............................................................. (3_0_3)

Aejulto] YEQZY] 7|2 hde A7), 54 UEYIYA YA jcjo] AuAg Ags| Bast
Qualityof-Services BA3P7] ¢lst o|25S FRetch. £t AHUIT o] best-effortihg AUshe UEY
3 geoME vjcje] MulAao] BIEES kol7] ¢ chbt nlcio] A2r|ag TRIAh Bo2 AT ojxv)
%] Ql= research topicsol] thsl &23tct.

CSED699 )S'I*I‘_I'I_I'__E_ﬁ?_ (Master Thesis Research) .................................................................. (7'-%3_!‘16')
HAEtelE He mRar
CSED700A- %'#E‘l-gé_ll‘ 5% A- (Topics in Computer Science A—) ........................................... (3—0—3)
2|

AR A AR e FA) ofstel A2 @] 97 Ut Y8 FYo= T

CSED701A— HI)I\_I‘OI A_ (Topics in Computation Theory A— ............................................ (3_0_3)

Airol& Avto] AR 7HEA FAo] disto] 2 &E3] dHL e HES FHL= SRt

ru
Ajm
ru

Dl

CSED702A— ;D'l_I:EEI_E1A|¢Eé| %E A— (Topics in Computer Systems A—) ...................................... (3—0_3)

—
ARE A4S Aulo] AR A Ao hstel AT 2ws] APHL b W8S FHOE R

CSED703A— ?_I_g_zl% %% A— (Topics in Artificial Inte”igence A—) .......................................... (3—0_3)
AR5 Ayto] 2 AEA FA0) celo] A2 FUsl ATEL Y UYee FHE FRaT

CSEDSO00A/B Zd & E{-Z&F MO|Y A/B (Computer Science Colloquium A/B):-weeeeeeseeeeseneenne (1-0-1)
o] 7HA] 2o x& 3o B3t gt topice] AojuE Sty

CSED801 7HH AL (Individual Study) e eessesememremmimnmieiiie s (7HHEHY)
Ayt 4Fojsto] A%t FAof Hsto] 7HE ALt HuME A/dettt
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EECES802 -To'—il'%'_'—-i-z-."%"i':," (IT Scientific Writing) ««---«reeeermeremees (3-0-2)

This is a course in writing scientific papers in English. It is a 12-week, credit course for
Gradaute students. Each student will be required to produce a scientific manuscript. Topics will
include strategies for producing the components of a manuscript, for writing a first draft, for
designing effective figures and tables, and for revising the draft. The course will include exercises
designed to hilp in this process. There will be no formal examinations: all marks will be based on

exercises, assignments, and the final manuscript.

EECE803 U1 =L HAEL (IT Research paper Presentation SKill)::wwoeeereeereererenercaencenees (3-0-2)

This is a course in giving scientific presentations in English. It is a 12-week, credit course for
Graduate students. Students will learn how to effectively organize a presentation visually and
verbally; how to produce effective graphics, and how to express their ideas in good English.

Students will also improve their English grammar, vocabulary and diction.

CSED899 hlr*l-i—_.i.(ﬂ; (Doctoral Dlssertation Research) ...................................................... (7|-ﬁ%_!-;ll=-||)

SPARSE) S 913 ERUT
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o| 7= gtz 5y Z-AEHHYE)-H
CHEB745 sh3 R A 3-0-3
CHEB751 TAEAASE 2-2-3
CHEB752 T8 2 = 2-2-3
CHEB760 DEAEHE 2-2-3
CHEB763 HNEGURAR 2 #7A 3-0-3
ey CHEB766 S st S R 3-0-3
CHEB768 FMeTEEE 3-0-3
CHEB769 WEASESE 2-2-3
CHEB776 AR EAAAN 2 A 3-0-3
CHEB777 154 YerE 3-0-3
CHEB781 ggod g 3-0-3
CHEB801A-Z SHelg el e A-Z 3-0-3
CHEB699 A Ab=2 0L SesHA
A= CHEB811A-Z tjsr Ao A-Z 1-0-1
CHEB899 1N JhaErA

4, ATE 4R

CHE8511 %u"% (Catalysis) .............................................................................................................. (3—0_3)
sojsrge) 2pdale Rabge] BAM nAWc Suje AE, EW S4 4%, WMS4E SPYY 52

Hi0, F0jo] Fxeot F/d=ote] A, vre& =AM Bh3T|Eete] HAS ot : :

Q)=o) 2YA =0 Se| S4T Yelg chgct

CHEB551 ZZ 2|3l (Engineering Optimization): -t teeertmenmineniiines (3-0-3)

stetg ol WAEE AKst 2AS Sotd RElg A 5 59| o]2Moz sHAstL SA|H
oz F2ote 71Ye hEh HFAYY, NABANY, WS HBALY 5O ARG chu s,
Alotxzixe o) B st 2A1 L2g 7HK L ohech

ofo
Ol
-
8
)
o
ol
-
]
)

CHEB553 ¥ 2 U Of|{ZR|A| A& (Clean Process and Energy System)::weeeersnenes (3-0-3)
#7579 ehystd SH(WgEst @ )M Mt #55stE Su(A2] E gds)olAMe] B4 T8
1 7IAESHA SHOUA] 2 fAIGsholAe] Mg Boll shue] #EFFA(l: BaAe 34)S ddstA o]

CHE8561 ZIZ‘I?_IE_T'_JH (Integrated Circuit Processing) .............................................................. (3_0_3)
uol2 WEszo) AR BAY olzf UYBHEL etk wEAE R WA 4R 7)x 2

o] &
53] 3QA Z8EHe s Aol $8S v 24 A EEAN, Atet o), =t —SL%?’#,

al

Betsd 5= oeth

CHE861 1 Iil_l-%-gl_i % (Advanced Reactlon Englneerlng) ---------------------------------------------------------- (3—0—3)
i}i*%“ﬁ_}( hemical kinetics)it 827|474 E Aut& o g thECH Elementary reaction step?] 7|& o]&

= iR, AAEE3-9] kineticseto] #AS thEt. LAl W vl LA vE3719] 2A, AA R A &St dist

o] HH—%Ur.
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CHE8621 Eﬁ%_!‘% (Advanced Thermodynacls) ------------------------------------------------------------------------- (3—0—3)
ofux] BEHA, AE=zm BEHAC JFA ofsf I oot &S HAVHRA ofsty, S¥tRo= 4

Wb wAE EAeste Jelgos AN Mol cjord ER9 AW BAT AT 4 At SuS )

i

CHE8631 AOH EI'%_II‘—;L'%_II‘%% (Advanced Blochemlcal Englneerlng) ............................................. (3—0—3)

g
022 0|8 ofel b AABHESL o= o] A R B A, Aol, ¥A 52 chEch oAy
o AT AT R WSl N SE ot

CHEB641 3-8 4S8HEE (Advanced Chemical Engineering Mathmaticg) «eeeeeerersreneeeieiciannnns (3-0-3)
stetgate]l FAle= ol@Aos sfMst=t Zag 34 WHESS YRt Linear operator theory,
eigenfunction expansion, special functions, Green’s function, spherical harmonics, integral

= O

transform, integral equations =& Ut&C}

CHE8642 ;Ell:El'éd f%% (Advanced Transport Phenomena) ........................................................ (3—0_3)
A AEIOA 9] FEut AZdYE oEd. Rt oAUXl/ER AZY 7] WA, Stokes flow,
Brownian motion, £329) §& HEot 98 UHEL, Mrl2o] Lo SAC S5, YA Aasg A

7101551t electrokinetics & Hj-&Ct.

CHEB643 1 ZOjAt-82t (Advanced Metabolic Engineering) «:-soteereemesemeenssinnesinincnincneenes (3-0-3)

AAA '] iAo A 0] =Ml REAS Fr= AAAAIES 7]2AQ1 olsf, tiAbEd =] siAS

At 25 APA 71y, Aol A, tAtEERA], tiAlEEEA, genome scale oA 9] TiAlSHA G2 tHE
- QP AP TSt oo, wAoAMY S& ARlEE HEH

CHEB644 A AFA|0]&SF (Transciptional Regulation for Synthetic Biotechnology) ------------------- (3-0-3)
A4 =5E FopolA AAAIARS] HAA S AT AAMFolES 7les OEn. XHAAo7]Are] He], A
A, &1 @A A4FE o2 sl AAEA 71ee] A& ARE E}f'l}

CHE8645 E-l-H_IIIIZEIA(I)II%bI'-*g (Proteln Blosynthe5|s) .............................................................................. (3—0—3)
Aol FanEFel shiel guimel aubdel YA Sstel, A ARy Azet £A71AS chect,

9l JjEat oje B
ofe] 7ol @xje] o

=
=
k1
i)
Me r_E

CHE8699 )S'I*I‘_I'I_I'__E_ﬂ?_ (Master TheSIS Research) .................................................................. (7'-%3_!‘16')

CHEB713 8F37|2M 2L MA (Chemical Reactor Analysis and Design): e eweeeeremeeseeneeene (3-0-3)

stetub-gof o] &&= o2f 71X ¥hg7lo] gt RP¥P S Soto] §hE7|9] AA 2
7] system@] G EN R UG El AlE2o]d, regression analysis W AR EA
52 UFH eS|, trickle bed 5% O-F0}.
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CHEB722 ZHEEE UA HIE (Surface and Interface of Materials) ................................................ (3_0_3)
MaEo] 2 F AW L2} S0 tigh olsilg =Uo-
ol 8- Surface Energy, Contact Angle, Self-Assembled Monolayers, Langmuir Blodgett Films,

Atomic Layer Deposition, Crystal Nucleation and Growth, Adhesion, Surface Characterizations

CHEB737 _'_ZI-A %g—%—ll-gl_ (Advanced Molecular Blotechnology) .............................................. (3_0_3)
AT DNA 7|48 vigoz sit RAMEEE o2 ojsfsly] Ag LAMRES, skl 042s So
A1 714 2 gel 2212 7 : 2 Sof AEY TR wA A|AT

f Y
= O = S 31 o
& &7fst ¢ 2R, 23 Ae F
= Q
[s]

7%]-
o wol Aol BAHYEFILY Al &

St7H& (Introduction of Marine Environments and Biotechnology)-- (3-0-3)
o], AYtRo= sigderdel AA H FQ442 121 SRIR:= SigH

FerRofo] et ) 2 $gAE RO

CHEB744 A QA A3t (Statistical Fluid Mechanics) -« wweeeremmmeni (3-0-3)
SA Yof oHdAtSo] ZstEl A|AEI0S] AHZd EAS thZc}. Singularity solution method, reciprocal
theorem, Lamb’s solution, multivariate Gaussian distribution, ergodic hypothesis, Fokker-Planck

equation, renormalization ¥ =& vj{y &8st

CHEB745 3-&4Z|5}lAd (Numerical Analysis in Chemical Engineering): - --soeeereeeeeeeienieieians (3-0-3)
ﬂé—l}%é} ﬂ?— J I i BELAE = B [} hInd

o 9e] oIgsle SUAEY. ARG, BANLY % LAVIER Yy 52 HLRY U ¥
A e Bol AE o ohEch ®3 47Ate A7 Rofo] AP term
Toll A7 7]oldict.

FF
Mo
re

projectsS 438§3H0 2 K

CHEB751 ZAMAEE (Advanced Process Design)-: - i, (3-0-3)
steteto] 71x0l22 7I22= sto] AAAR steteAde] AAIS AAIAQ TAA tRol 382 AA st

sttt Engineering economics, process analysis, optimization and sensitivity studies, process synthesis

and strategies &< 7}9]stct.

CHEB752 23t I B2M (Process Synthesis and Analysis):: - «sweemememmienanniininne. (3-0-3)
AR W 3R] A, BAYE vieA wu artificial intelligence, @1%H7] network, AojFHA, risk

analysis, knowledge based expert system 9 tfjsff 7+e]stct.

CHEB760 __IL_E_ZI- %EI (Polymers Blends) ................................................................................... (3_0_3)
CPgE EE O DEAL oS SW LRl TS, B2 FEYA. AYRLA 59 4 pele oo me
morphology ® OlE % A 27EE olgslel ST 5ol HEFFUA Uy B4 2 AU o

oF A Al AR olZiY ol disl Zel g

CHEB763 A&/ 2Z5Hd & BM (Conducting Polymers and Characterization):«--:e:sseeeee (3-0-3)
RMe/dugdrre] AA 9 FRAQ E/do] LEAMAA] 2 st AXtoA AR, A7), FshAQl dAo n]x]+=

FY 5= HeH

CHEB766 °7|1H-§-9-|'g—|%% (Advanced organic Material Chemistry): oo (3-0-3)

Bottom-up WxAA AAto] =HQst S7|ststut Rjastshg thErh Supramolecules, self-assembly,
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2018 &t3Zata - Cjst

organized filmit 7 28E£8 or&Zc}

CHEB768 D7IXHE_|°_ZO-I E% (CeramIC Materlals Processing) ...................................................... (3—0—3)
IR &Y R Ao IAEE etel/EA ddS oEH AtHsAdAY] v tirtydE, 2284
OPHIE € chEch TAVS AAROA] WS, Sd 52 thew Soi- Gel BAT 7ML Bl

g 99 wrtds & gEt

CHEB769 HI-EZ-"_IO_(;E% (Semiconductor Materials Processing) .............................................. (3—0_3)

whEA] A7 BRI slsl/2ed Wake ohed seian % oY
of @ S oEch 239 4% D WEA q2o) AE, duola A
C}.

= oA
i) 2
tjo

rd
L
ST
_IE. rE_.‘
i olo

é
o\rl N
=
;@, o
:l:.‘
£ i‘#
AU |

CHEB776 HMAHEAZ AH 2} A2t (Interface and Adhesion for Electronic & Infromation Materials) -+« (3-0-3)
ORA-LFAL/ FE /A2 Atole] FAMo|2E =2, st AR #AA o FAY, AAE 54
st nAsty  FAEZ SAX717] st muAWE, JAAY FF 2 AAAZE RARIG. ®=g

intermolecular and surface forceso] A A= QA Th=C}.

CHEB777 7|h)~'| LI-_I-.-_ZI-IE (Advanced Functional NanomaterialS) ............................................. (3_0_3)
092 o83 OB Uk 2HQ AlgatolEet fame s 24 59 Y B, AU L 38 7]
B U 27 283 SAdeEY S szl o ol

CHEB781 =t40jHX|2=0§ (Photocatalysis for Energy and Environmental Applications)---- (3-0-3)

YA FEui] 712 d2jet 54 olsistal ojet WiH oiefet Al A=EsS YRSt BEE it
CHEBS8O01A-Z 3sfstgstEZr A-Z (Special Topics in Chemical Engineering A-Z)-:---eeeeeeeeeee (3-0-3)
gietgoto] Al AFsdy #Ad R 9 FAS AAstA 2ol A tEd
CHEB811A-Z Ci&H M|O|Lt A-Z (Graduate SemInar A-Z): e (1-0-1)
CHEB899 HIA=59 71 (Doctoral Dissertation Research): - wmmrriiiniiniincisiienine. (FHHEHA)

- 122 -



@._
__o_.

2018 FAIT8EEfL - of

=
=

F

2o

Ay Ay

SH
2L}

etng g sigeR A|REA
! 472 otol Aoy A2 A

I

X 7

SR

[¢)
Smart Computing, Smart Devices and Systems, IT-based Future Healthcare®] 3tj

Al

2. DI e

]

| A5

o

il

BK

Tor
Ho

or

Wn_
__o_. Wn_ Wn_
.A_l ol ﬁ-
—_— N
o o «©
_z._o
e 7o | %D
mﬂ_ N on
mw T | "o
m_m_. ol | ol
s SN
"
ey
b | o
|| |
.
N ERERE
T gl
xr

F

o

S

L}. O] A ROJA}

o
ol
H
olu
Ul

=T

olp

olJ

1_ru|
%A
Tor
E]
ol

Tor

a}

stxto} of

AR

B

- 123 -



2018 FIT3HEfL - HetE
HBUES YYE
Olee i I Zo-4E-a
CITESI1 FolgF AR 3-0-3
CITE611 AR7EgHE 3-0-3
CITE612 YA JdHa s HAel 3-0-3
CITE521/CSED504 T2-EAAA 3-0-3
CITE522/CSED518 xtedolojHal= 9Jst olojst 7] & 3-0-3
CITE523/CSED521 WA U RS AE] 3-0-3
CITE524/CSED526 glo|Eluto]d UE 3-0-3
CITE621/CSED605 AAIZE Al AEY 3-0-3
CITE622/CSED610 X9 7 3.0-3
CITE623/CSED611 J1 A 3-0-3
CITE531/EECE553 N7 ABH U2 3-0-3
CITE532/EECE558 Sre A AR 3-0-3
CITE533/EECE564 MEA| AEI0]| 2 3-0-3
CITE534/EECE571 AR A2 A|AE 7 3-0-3
CITE535/EECE579 HE 9 EAHo} 3-0-3
A= CITE536/EECE560 U MAbAKRF @ oFR}ed sk 3-0-3
CITE537/EECE557 spaheut e A A X} 3-0-3
CITES38 Ale22ast 3-0-3
CITE631/EECEG51 Computational Intelligence 3-0-3
CITE632/EECE653 SleA] 22 3-0-3
CITE633/EECE659 8| A§ AJAE] o]2 3-0-3
CITE634/EECE664 JAEN= PN 3-0-3
CITE635/EECE667 ZRAG| 2)M U AAATEYo] 3-0-3
CITE636/EECE672 PSEESESES IS 3-0-3
CITEG37 Mg 2A ] 2 S4RA 3-0-3
CITEG38 AgHAEEAe 2 2A 3-0-3
CITE639 71 AR =A 55t 3-0-3
CITESS1 BAETEgE R 3-0-3
CITE700A-Z AO|ITEE A-7 Thei st
CITE801/EECE802 2ohe DAL 3-0-2
CITE802/EECE803 AT =T Y RAS 3-0-2
CITE599 FAITAO 1-0-1
CITE699 AAP=2 L 71 8HA
At
CITE799A-D AOT/|E A1 0-3-1
CITE899 HIAP=R oL 71 sHA
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2018 FOIITSEB3HT - T3t

4, AR 48

CITE5S11 %I'ﬂ'g'gu"i EIQ(Creative Convergence Studio): s - «-swseremsremmmimnininiiieeeas (3-0-3)
A zAlE oh2id) 9lof thapst ZAlet goig MAstel zztel AAlo] ohmat 747be
¢ 2AME GEels 240 B2 PUES CorlA AT r
Hulag 7getn ARstle RAT AREE Aatsts A7he Zect 55 2t
VS

A&URFs4e] dos, 555 Al solg 53 FA= ALt

CITE611 QZ7|&88FE(A Study on interplays of humanities and Technology):-===--==ssreeeeee (3-0-3)

A=, o= 7IX|eF /dEo] saA KAl ohy gedshs A2 A2 j2ithdS &Xstl F/ste s Sith

oA Feiglie 1T7]1e3 Ad&.des o 69 w59 24X g8 uwgE olx 9f AJAF

tef7)@o] dop Ak 9 9, Yot st AAE o U=A] ol 4 J=eF T &
O

e
2 RASiECH AE olF0l Wihe €89 UMe dwdeA g 42

CITE612 g&rA ArabEdnt gsk C]A[Ql (Convergence Imagination & Design Thinking of

Engineering) .............................................................................................................................. (3_0_3)
Blas2As e AFZES ol MR ojujet A Aasts EAQl Zlojth AEtRA FuANY A
A0 9t RSl AHAY ATt ofE oulE ZEAl, ol VRS BE T & el ofet nuo] Z
o7t ok, 221 §3 Aol Aol ACHH, oA MR CHE AF Rop ARAt

s fn
i)

ol

Di:?

o ot

]

rol x| 27|
eI TP AEAEIAEers AAS Fol AR A4RS Edsn 128

Ajo
01 7] AFQl, UX_UI Service, &3t 71&, Eco_Sustainability, Biomimetics, HSUA

—rr‘

o TRl m2odl EEIE, OjdololE Sof Qoo Alze mAE Fe Adsleidch TR A4
S WS )sleke B Al BEE Eol AR BEst ohd TAI0lL AR Foreino] Egol
g 5 9 ARl HES g}

CITE521/CSED504 'I—H I_%Z."Z-“ (Advanced Operatlng System) ............................................. (3—0—3)

2HMAS: CSEDI2ASFAH)
715402 R micro-kernel SAAAC] AAGE T& U A wo] ofsh whect. oS gish BN we
Py, olwe] ey, o AAE, YEQY 59 7lxoleg S5t

CITE522/CSED518 AfHAO| A E YSF 20{St 7| Z(Linguistics Basis for Natural Language
Processing) ------------------------------------------------------------------------------------------------------------------------------- (3—0—3)
QI7te] Qdolsd AddA

2 ojmAf IS 4 9t JtE ARst: AldQlolxa] Lol VAU R BBl
st gol % de Felstn. S8l ARACIAHHAA dTol BYS 2/ AL

A} A2l JlWe gelstol, AR A2 JEe 9ste] oz £y olg 3 4 25
olE J1EE0l SERORA AN, FUAN S0 o= SEHEAE AsfaIL,

CITE523/CSED52‘I ]I-lZI ﬂ% ZI%*IAE“(FUZZY and Inte"igent System) ................................... (3—0—3)
2 7ol 24 F b7 Ue$ e shbt mA W AFY Alade] 7E % SAUS olsfsn ol 7
@ YoLe FolRr) CFE SbE oS WAMAH, AZY A Aa 0ol S ATA AN A

AxEol TR el o] ofe] ANt RAKNY dF, AN £ P2 BY, ANELE
Yorg opi

o .
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CITE524/CSED526 G[O|E{D[O|'d UF (Introduction to Data Mining)------wseemersrsssssssnsnen: (3-0-3)
giolefutoldolet ti&Fe tlolH & aatA oz FAste ou] 9l AAlZ F&5H7] st 7le2 UFe 2of
ojty. & MEoAME= ARz Hol&] HA|2|(data preprecessing), #0157 (warehousing)i} OLAP, WIH
E 3} dA|E A (frequent pattern and association analysis), & @ of|& (classification and prediction),
4} (clustering), ®7(ranking) 59 W82 teEth. A= gloy SEE7 0 digt 712 A]Alo] HQs)
o, b8 345hdu Al ES dde® 5, HlolgH|olA ub=a o] 7|5 HA-SH.

CITE621/CSED605 AE'*'?_ AliEéI (Real_tlme Systems) .......................................................... (3_0_3)
2 M4THE: EECE 504(ZZ2F A

AAIZE K| AEI] MuEAQl o|sE ZXl5t7] Yol NEARC, A|AE AMA| AAEY U AL, T2lu EA &
ﬁOﬂ}dJ 7]}_0]‘_% %%?:)-—]_q

CITE622/CSED610 HEZM (Information Retrigval)- - - sssmeseremimsmssmnmninieie e (3-0-3)

2HMAIM2: EECE 518 (A{AAOIY2E 93t 20j3t 7|2)
MAE 2ESO] AlEAel U AME 93 AlePE, FuES Wlerh 3 BASO AEEE U AHEQC

7=l tishA = &

CITE623/CSED611 7IHIEII_-|O_1I (Machine Tran$|ati0n) ................................................................ (3_0_3)
F M +H= EECES18 (AFHRAOZEF et 2Aojst 7|=)

BIAE Ateg¥l AJARIOIY OshA] AbesE9 AlARD &S st o] 7HA] UHEF=EA FAZIRE AJAH
(Rule-based MT)i} &-&Xx|7]8F A|AH] (Corpus-based MT)& Zolsty| ¥ AJAEI] 7} Wiy o] tfsfA
T OEH E3F o] F HlFo=® V[E9 HuAel A8 AARSES T v, 24 5224 Z|AHA A|AH
of oigt J7F U AA AtHS =

CITES31/EECES53 MZAZARE UF (Introduction to Neural Networks):-=:--seeeeremmemeennennnannn. (3-0-3)
MATE: DS 7|2, MBS 7|5, ME Y ALY

I FHO FxE Ry AF HARHY #E gsclE 8. Multilayer Perceptron and
Backpropagation Learning, Neural Network Design Using Particel Swarm Optimization, Radial Basis

0]

Function Network, Support Vector Machine, Clustering Network, Associative Memory Network, Tj&l ol
At 2298,

CITE532/EECES58 HIT | A dZH(Semiconductor Crystal Growth)-«----s--sseeeemmmmmmeenininnnnnes (3-0-3)
MadhE: EECEA12(- A =89))

A%7d%0l&, bulk 2GR, BHANTHAI(LPE), 71T HAI(VPE), {7154 olmEA] (MOVPE), A o
I EA|(MBE) 5= viaL, AR89 ALt Algdold, 274 B7F Y

CITES33/EECEb64 MK AEIO| 2 (Linear System Theory)::«: s s (3-0-3)

M43H2: EECE322(RHSH0| 3871 2)

MPGA|AEIO] state space HAM|Y, Lyapunov stability, BIBO stability, 7}A| o] (controllability),”7F4+&4
(observability), single-input A]AEIY} multi-input A]AEIQ] 118 X] A|A(eigenvalue assignment) 7]of 2
st e AgAol7]e] AA|, #&7](observer)e] A7 2 decoupling 71 5& THEC

CITE534/EECE57‘I }_ﬂz_'llgli *I/\E‘“ }dql (VLSI System Design) ....................................... (3_0_3)
MADR: EECE273 (CJR|E A|AEN MA)
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ZRA3) 2 A|AHIS9 top-down Z bottom-upAA ®¥, XAAF=E 1LX, gystolic arrays, self-timed
systems, VLSIQ] ¥ FA] && tfhf1, custom-design, standard cell, gate arrays A A9 tradeoffS
a3ttt Al=go]E, graphic editor 52| VLSI TARQl tools ARE5Ho] AA|Z A|ARLS HAHC

CITE535/EECES79 AE 2 EAHOL (Information and Communication Security)-------===--=----- (3-0-3)
Cryptographic algorithm¥} protocolS 58351, ©0]=9] privacy protection, message authentication,
identity verification, digital signature Sof st 288 dop=r}

CITE536/EECES60Lt =M A ARt & QFZFASHNano Electronics and Quantum Mechanics)---+-+(3-0-3)
This course covers analysis of semiconductor surface, quantum state, conduction mechanism at
surface, optical properties and elastic properties, surface processing technique and device
application.

CITE537/EECE557 EI'Z"%E'J‘EiﬂiZt(Compound Semiconductor Devices) weerrreeereressmmnainiaann. (3-0-3)
stete wlnAo] 7|REA, AJ2e F13te maAA 7]4 52 ujen, &u&axKd], HEMT, MISFET), 3t3te
SteAg 2 Fof 5&

CITES38 ZI%E%-E—E.F(InteIIigent RObOtiCS) .............................................................................. (3_0_3)
The goal is to understand the fundamental of intelligent robot system for practical applications.
This course introduces the fundamental of modern robotics and prospective applications. In the
aspect of system engineering, essential elements of robot system: sensing, intelligence, behavior will
be focused. Various examples of robotic intelligsence and implementation technique will be studied.
The class includes theoretical and practical aspects of the topic

CITE631/EECE651 Computational Intelligence:: == -sssrrsmsmrsmimmmnisnisissnss s (3-0-3)
M41bE: Basic Programming Language Skill.

Qzio] 2EHUg #7at HAHG doleole 27skn St H29 ot AHs 452 Ut 18e AR
ooz 318, 848 z|Ag 7|YHo =29 Evolutionary Algorithm, Particle Swarm Optimizationi} Ant
Colony System2 WA C2ct I o8 QI7to] ==2wAg wHlast Fuzzy Logic and Systems, 2H9]
Evolutionary Optimization 7|¥& A3} Fuzzy SystemZd7|e] FAGH &457]%5S 71X Neuro-Fuzzy
System, 280 2% 283 A=3} Clustering 28 58 2}

CITE632/EECE653 HIZ | ZAE
SeA] Alxe) v 3 A

A (interconnection), ¥rak3] A

£ (Semiconductor Fabrication Process:::::::swmmeemmsrssesnee: (3-0-3)
XY skAN(diffusion), €A 2](annealing), APXI7A® Z-A(lithography), Al
573(thin film) 7|9 98] 3 A=A 2T dF2 o

CITE633/EECE659 Hlﬂ% *Ii% OIE (Nonlinear System Theory) ....................................... (3—0—3)
MY IS EECE 564(M% A|AR O|2)

Describing function, Popov crirerion, Lyapunov stability, phase plang &3t A|AHl i, £X]A 7|9
o2 Sosty dolE 9AA s A R RY4d 2 S5l dynamic systemo] J2S Rt ESE
nonlinear system@] local controllability @ observability S& U]&7|5tste] ®fHo g L rsirh A|AEIQ]
equivalenceo] Tist 7§88 A7|5t1 linearizability 8/ 52 &

CITE634/EECE664 A| AR AHHE (System identification Theory)--rrwrsrererersrmrsrrnnnenenees (3-0-3)
MaHp5: EECE 564 (MF AlA” O|F)
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Dynamic system, discrete system, stochastic system91 system parameterS Al¥Hst: 7|HE2 v 0
projection algorithm, orthogonalized projection algorithm, least squate a algorithm, output error
method, parameter convergence problem ¥ system parametero] tfjst 2tz 25 =& &t

CITE635/EECE 667 223|251 2 MALZEQ)O| (Circuit Analysis Algorithms and Software)-(3-0-3)
HeibS: AR 21 2SR ALH 47, = T AL

AAe]zo EAE #3t computer tools®] HRlat HAH FHLH FobE OE ol&dt 2Al 389 F &
ofo] A FH A drEe FHFTT F2 wolEe FE Y =2 AlEYolH, £ HiX] ¥ A
A7, sz 4, =2 Alash A ®H A, ook 7Y SOl Stk

CITE636/EECE 672 ﬂ%ﬂz—-llxllq (Linear Optlmal ContrOI) ..................................................... (3_0_3)
M4at5: EECE 568 (2] A|0{0| &)

AFAAES ez AYPRAA 07| E Festil Aloj7]9] ofst dAS Wol AAX AAHSE AFw
He OhE. 9t ZvbdEr|ute] 3yt A AA0]Ql LQGA|07] AAYYE S S50t AU FEYHS &
25t} Term projects &5to] AA| S&ARIE AL

CITE637 RN L= &Y E4dEXM(Physics & Characterization of next-generation

arte] 2t GesrFor 343 Zaste FA0lth oM Axt 2717t Zage] mal, 71E0] & pmegu

nmF AxlAE BEEX QoMY oje] spx] 2EA, 22lA S4o| LEaix|A Uehtn it mhebd ol

Prtaate wEF A FAe A 72T 2 Ak A% 24 o2 L BA s|Eo] A Wee o

£ AAolth. weby ITggarteTo] Jjieael 2elojgat A 54 24 7142 AAste] Zolsti A4
o}

o 2715 283 227152 AN

CITE638 LLZOA|ERIAS| 2 MAH|(Advanced Digital Integrated Circuit Design)---===--====sseeeeee (3-0-3)
We discuss various issues in high-speed/low-power digital circuit design. As the device size
becomes smaller and the supply voltage becomes lower, semiconductor logic and memory
experience various issues such as stability, leakage and reliability. We focus on understanding the
root causes and discussing the state-of-art design techniques. We plan to read research papers
and have discussion sessions throughout the course.

CITE639 7|18t 32t (Printed Organic Thin Film Transistor):::::xxessessesmsssnnnnnen (3-0-3)
& Y= R7IAMART Fore] frIRt=AlEd. AMR=AlLA H Ax71eo] 7
T

% 1% ol2 2 gl ool ot

T AN Sl e Lohui ARIYUCE QHAAIRoR: §7181e) wEA] B3 MAIS 20lE, SR 2

AT AR5 chopdt sh2o] g olA LopyUCh WA, bR Bl TREA GT §71AMAA}
CRR SRR HEE ARt §UA HIYHOR WA FRET gyt

N o

CITES51 M#|HstF A E(Principles of Biomedical Opt. & Imaging)---------=sseeeeeeermmmmnennennann. (3-0-3)
This course will cover two main topics including the principles of optical photon transport in
biological tissues and various optical imaging techniques. The former topic includes an introduction
to biomedical optics, Monte Carlo modeling of photon transport, radiative transfer equation and
diffusion theory, hybrid Monte Carlo method and diffusion theory, and optical spectroscopy. The
later part covers ballistic imaging, optical coherence tomography, diffuse optical tomography,
photoacoustic tomography, and ultrasound-modulated optical tomography.
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CITE700A-Z Z|ITEE A~Z (Special Topics in Creative IT)-rsrermrmsmmmmmmmmiiininenenn, (7pHEHA)
2 aut2e watabgol WalEol Ax e M2 =ste] AYaitt YRR stolF A Fego wep o
A Qe Bors ZolstAu Bk dA 1t §¥ue e Sne B8 FolTstute] wgnEg pustel Zojste
2.

CITE80‘|/EECE802 _g%_II-Tl._-__E_Z_IHSI%I(IT Scientific Writing) .......................................................... (3_0_2)

This is a course in writing scientific papers in English. It is a 12-week, credit course for Graduate
students. Each student will be required to produce a scientific manuscript. Topics will include
strategies for producing the components of a manuscript, for writing a first draft, for designing
effective figures and tables, and for revising the draft. The course will include exercises designed
to help in this process. There will be no formal examinations; all marks will be based on exercises,

assignments, and the final manuscript.

CITE802/EECE803 A1 =L HHS(IT Research paper Presentation -::-rwremremremressenneeee: (3-0-2)
This is a course in giving scientific presentations in English. It is a 12-week, credit course for
Graduate students. Students will learn how to effectively organize a presentation visually and
verbally; how to produce effective graphics, and how to express their ideas in good English.
Students will also improve their English grammar, vocabulary and diction.

CITE599 iOI-QIIT k"[]lL_I-(Creatlve IT CO"OQL“Um) ....................................................................... (1_0_1)
CITE699 &I*rE_E'_ ﬁ?_(Master Thesis Research) ---------------------------------------------------------------- (7rﬂ %ﬂkzﬂ*)

HAREERl S I3 =8 AT
CITE799A~D ZQIT7HEHHL(Creative IT Individual Study) -mesmemesesssssmmmnn (0-3-1)
Lab Rotationg £3to] crofeh A7 ZEat Ade st Al At 240 BYPste A7 Bopg FrAo

EREREOEE 3

CITE899 I:lll'*l'Tl'l_'__E_ ﬁ;(Doctoral Dlssertatlon Research) .................................................... (7'-%%_!‘16')

upAbsel S 5t =2 AT

- 129 -



o
ol "
ol op
T oy o o_eeﬂ
| _/;o,l__An_AIOH ) T.y
1+ WJTMTDT_@U@‘_ GMPM‘_E._N% -
- ol Tk . 10 ._ML| o = X = K Gl
m__lm_ﬂ. 1_o_L_:T,me KLﬂudl =0 5o T M.LMJIW% MTM Wn_m K .A__.v _._A__m %_:T o
~ = e X O /—
n e_m.‘_io_MFlﬂ7 @quﬂLmﬂa.ﬁu.mﬁoﬂ _,_Ama umm o < o_o;m*,__‘ B
= ! o0 ol -
w"_ m_l.oLoloAl_.WWo im:_ﬂmﬂmowrmﬂm_%e_e B e K o« T of o
w0 R dop g THyw sl LT EsE ¥ 2y
o o_em_xwo_ao_ﬂo 7MI_NIEUAIJ|QLMEWN iy ux_._ﬂ_uT m_xmr% m M_.
S Wy e A Wl g mweB®E o W M T 3 -
N o = go A o ° ﬂw_ﬁhmﬂéﬂﬂﬁ% ) Toox® . e
u_._.m CENCEE Eu ;m_vo ol .:T_A__. I ~ o g n___h_ ol L T oj ol
R cEEsERIET £ DE ED G 3
- _ - K e oL N K K £3
o ooy @ B op Wuxuqﬂh of X8 e O %_HT_ T R ol
oo T OM up & [ %0 = o 38 O oy o %o
< it 7o~ B o © i < K
. = | =0 T ol mjn oF M- = - G 70 o R o
o n__._.= %o N ol Ln._vl R Qu_ »_Q_ mr o__.C B ,_ﬂnﬂ H__ﬂ_ ol 1__0 wr v = 17_.A
H._L 60 - _IT ol T _— Or.: ,__lﬂu —_— . A_._._._ ol
. o dJ o3 A @Y o) %o do ™ 4 - N
110 Y el e ol X A a N Do ol i
Aao|7,x|1%|ﬂ %%aeml}_.#noogoo i3 " A m_x%qﬂme7 =
_l,n_ Mo o TN RO T ot o BB T K = " o 7 -
o Z, = ofw Uy o o o = g “ oo o I -
g 2 B W R xo b e L B
ﬂwﬂléee._mm_unﬂﬂ,q ﬂﬁr‘w%_.a.m&wﬂ@oﬂﬂ. m_,um_.w _._.Ln_nﬂ ‘.K_._u,mﬂ:_ﬁ,.d_uwl__w A
m o T o =0 o =2 T ) _ RU Az "o Lo
~, X .I_,H_ S Jl\_l_ .O_mﬂ I —
af AT W T e wTw g, gy M "
— f _—
P TN IR T I e T AR < E
=l a2 B F e g NET W, LTE RN 2
N TR e T R SEBTR O . Réww 4f E b
—_ wlr K o5 <) X0 3 o % oA A <X B < <p Mo rE %o =
o X T Tk | goT el R . S L X
o or o NN H Bo 5% < Tor ma Th ol m 00 o K N
oo o 2 ShdagyiEY Prle eIl o
ﬂ}ﬁko}ow ﬂclo_EA_uon_a_.o_Y < aoa N ,Al_on_mﬁmﬁ .
of o N oy B e s hzmgd o %o
M 5 = 2 @a_.LEA_lommom]l.o “ol " N (G
R oo Pmn® 2§ e B~ HET 4 cY
o %o T o i Ki ur = A s = = < ~ 5 M <
o o o L bz TEERE mmay oo P F <
= fn o ﬁ__. o0 A ™ oju Wu _:Tml S . ™ ml o ol T = oF olJ ol oju
iy — L _ v
T o & o 4 % o o &5 52 0o Go B g KMo HO %o
ﬁoqﬂ oF o Q_N;LNQEMMOMD_;}Oo_Lﬁ_ﬂu%ﬂﬂmEiﬁ% fof
WORC B = 1l Coemu T HT X Ho < T 5T, Hn 3
%uxumﬂo_eﬂ% N mwﬂg mﬁﬁﬁmﬁcﬂﬂmmeﬁm.:%__owom%A T
H zo <1 ke of o Il - of = oy Ko — ol ot = o U i o b < "
e SR X mo7ﬁﬁc_ttlm§ MJQ@WA_H,@@ATJW o
ofr %EO%A_.7E T .u.,_}%ﬂjnlmﬂ__%o_L_:oﬁuo}ﬁo_e oy B
< = N 1o _K-_ H_._x_ o5 =0 = ol i i :.L m - mE
E ) =) mrom om oo < = 2P io =T . KO
E| o <F A2 gy r= ofr B3 u A_.7HE_,,_mou;mmaﬂ N%mﬂmoﬂn_@q R =
B oor T E G0 Ho B mﬂﬁ@ﬂ@&ﬂ%ﬂ%%ﬁmﬁpmmmmg% e
— ER-gia i e o ﬂLuWoM%M@io%%ﬂnix mrEsEsdae o ¢
H_.L,WKLOEWO_OW_ ‘N_ | | e
T

o
AEipol AT of2f 47 T2 A1
- o>

]_

his

S

ik
- 130 -

9

(2L} 24, A 36)02
goR

=

=2

J‘

VS
o

CR RS

o

94

20

A
e



o

"

b

or

2 2 f

i
X0

2018

| - =
= A5d

S

Aoole 7t ARATq 27

B

S

o}

70D

Tor

1_ru|

=

2o HEe Al

St
=

o &

St
=L

ch
40099] 21} ojuf = AgHsict

afl,

=319 of

oju

m

(Cross-listing?Ql 749 ¥+

Il A
s W=

6) =il ahAbubg oA

Al o]

=13
of

stAbubg A

o
T

"o

o},

3t

AN
SES

7} of

o
=

CF. A

%0

g}
bofof

£ 3}5to]of

f

o =2 A

9

=
)

bt

S
L

(S

At
<]

|

LS

o o

171 sl SCIg siel gl 2

5]

= 17

Al
(o]

A7l o

 uAEPE e 38 o

A
(e}

[

ol
or

Ho
&

mr
or

or

e
o

3-0-3
3-0-3
3-0-3
3-0-3
3-0-3
3-0-3
3-0-3
3-0-3
3-0-3
3-0-3

ERPEEE
7] 2RH8ket

i

o
Br
ol

K

<

A==

Gk

ol

T

g
_x,_

st
=

=2}

Tor

ol

ADMS502/CHEMb531
ADMS503/CHEM552
ADMS504/PHYS505
ADMS505/PHYS503
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ADMS515/CHEM551 Z3hbe W BM 3-0-3
ADMS517/CHEM619 AN Ly 3-0-3
ADMS518/CHEM541 V=R A5} 3-0-3
ADMS519/CHEMb535 2718kste] F AW 3-0-3
ADMS520/CHEM451 A nER|23}5t 3-0-3

ADMS521 oL ALt A & 3-0-3
)| & 5}t ADMSb522/CHEMb542 S R 3-0-3
ADMS710 AU 2 31ETER 3-0-3
ADMS712/CHEM736 A Fu)etet 3-0-3
ADMS713/CHEM741 2 977)5}8t 3-0-3
ADMS714/CHEM754 ILEAGRE 3-0-3
ADMS715/CHEM755 EXNNBA} 3-0-3

ADMS744A-D SlarN =Ry 1-3
ADMS531/PHYS501 5| A olst 3-0-3
ADMS532/PHYS504 A 7|95t 3-0-3
ADMS533/PHYS506 QRIS 3-0-3
ADMS534/PHYS601 QFAFd HII 3-0-3
ADMS535/PHYS513 I1FEA s 3-0-3
ADMS536/PHYS521 IA 2] ] 3-0-3
Azl ADMS537/PHYS522 IAE2EH 3-0-3
ez ADMS538/PHYS652 As=2let 71& 3-0-3
ADMS621 ox2A A o]l& 3-0-3
ADMS720 A g ER 3-0-3
ADMS721/PHYS701 2HERSER | 3-0-3
ADMS722/PHYS702 SHERTER] 3-0-3
ADMS723/PHYS703 =d=dstEE 1 3-0-3
ADMS724/PHYS705 Azl sE 1 3-0-3
ADMS725/PHYS706 A EelstER ] 3-0-3
ADMS507/AMSE501 G AR G935t 3-0-3
ADMS555/AMSE648 gtol i x 2 3-0-3
ADMS556/AMSE650 RS VEAR AR K=2 3-0-3
ADMS558/AMSE645 BRI 224 3-0-3
ADMS561/AMSE684 Ul BFER| A%} 3-0-3
. ADMS562/AMSE686 &ML AR Q] M7 AEH 3-0-3
ADMS563/AMSE682 T U 2N 3-0-3
ADMS566/AMSE683 Light Emitting Diodes 3-0-3
ADMS567 U atsta} 7)& 3-0-3
ADMS568/AMSE669 U A AR 2 3-0-3
ADMS570/AMSE649 ZTEUAQRA 3-0-3
ADMS601/AMSE606 SR :Lis 3-0-3
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O| &1 & MEH S St u =T Zo-Hedd 5=
ADMS740 AUARH B EE 3-0-3
AR 2 ADMS741/AMSE742 AR B E2 3-0-3
Az ADMS743/AMSE741 bt EIEIPy PR 3-0-3
ADMS501 U )&k 3-0-3
5 ADMS590/TIMP685 E35]9 AHEA 2-0-2
ADMS599 iz tete] S 3-0-3
ADMS699 AL AT 1-9
ADMS800 A gatel ZAA UG 1-0-1
A=
ADMS801 A st 2A 0L 1-0-1
ADMS899 BhAb= 20l L 1-9
4, Wit= I8
ADM5501 Ll-i_Tl_I-%l- (Nanoscience) .................................................................................................. (3_0_3)
Uratete theAfo]zoAe] 2a0] fdnt 54 FYsts stRoRA off A slEd Wolsh: Roprt
02 Woh theapsto] thet 71 A£MQ AUSS Sl ofsfsteg o), o] upgoR A2 @7 ARESS
ol 9elxl M2e 9718, 24, I21 BEAR ojRolA 9t Cjst 2o 243 S4L dotui
3 aAbe g-gof tisto] Atm et
ADMS502/CHEM531 |:|7|A1"9_|-3_l- (Inorganlc Materials Chemlstry) ........................................... (3_0_3)
Ll dEE9 29 12 2 2R HJAEZ oldlist viYsdEEY &4, & ¥ ¥Rl s A
2ot AgpolAs F2o) Tt Z12AQ gDt o olgste] of®r sterEel AL olsfshrte AHrh
SR = AAs, IAZY, TR, UkeAls get 2 &8 S #Hd AjashelE oEnh
ADMSSOB/CHEM552 Ojl/\}“il—%l- (Organic Materia|s Chemlstry) .............................................. (3_0_3)
LE2AF 5 f71AAe] off] 7HA] RESES ORU, 1 A GdAY 74 2 49 WS Zidstt
ADMSSOA/PHYSSOS AZHOFZI-OJI%_l' (QuantUm Mechanics I) ......................................................... (3_0_3)
240 FRIGSA A4 melZ Y3t 71x AAE S5 s S ohE-AA A5, 2 d9 5 GAE
olste] 1% Y A= o2, Yy, HManle 5 1A B9 7% o]g 7ot
ADM5505/PHYS503 —}tzﬂ;ﬂ7| %_I (EleCtrOdynamlCS I) ................................................................. (3_0_3)
1R AA) o2 1 »FOM siAEoR chgch FHyIs MAIS, Wade] WA Saathy ol
£, AAl} oPd Qle] 253 BAL 55 matsich
ADMSSOé/PHYSAU1 _T’_i‘“%al (Solid State Phy5|cs) ...................................................................... (3_0_3)
A el 2@l st 1Rl olelg 2 Ptk 8% Ugols ZYLE, ARE, 40 MAto]
= 24 44 2 odyx|g o]go] =IE
ADMS507/AMSES01 2 A HAHSH (Advanced Thermodynamics of Materials)-----eeeeeeveeeeeee (3-0-3)
uAel ot 9 dz2o] fio] ohEth. Edste] A 1HAlY SAIGSe] V&, AdHeer uAeRSol ot &
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o] s Ao] Hjste] Zolgttt.

ADM5510/CHEM510 %FZI‘EI‘%I‘ (Quantum Chemlstry) .................................................................... (3—0—3)
ortolsto] s|mezle} stelAel BAl0] tigt S82 AT, DA BAlSl MALRE, MAhnel 2] A5A
2 9 shefulg o] Qixfolat ofs) 58 chEc.

ADMS511/CHEM632 ZEA15t5F (Supramolecualr Chemistry)- - - wweeeririmieeriniiniieninnines (3-0-3)
wAIR|F A7 2E 0] ]S o] &9 EFAMAl(supramolecular systems)o] 7, L&, 4782 ©lslistiL o]

2 AMREANA ol

ADMS513 ZJZ3IEF (Materials Chemistry) - weeesemmrmmiiiieiii i (3-0-3)
IASHEEY g4, +&, AV]L AL FuiA dREe ORH /71/57] stolBEe o 24,

=2 5 A FAEE HUE

Mo
>
D)
ox,
>
o)
2

ADMS514 Az 732t (Spectrometric Identification of Materials)::-ooeeerrereeereseinssenicnenen (3-0-3)
w 52 24 H aA9 23 AMe AlsdoRH, stEe Aol ARl 29 kst RAa o

=/ 1
2 spectroscopy©] thgh A|AlS &83h 4 Q1A Sttt ESF diverse laser spectroscopys &g FAl 7]%

ADMS515/CHEM551 SSiHRSal 2M (Synthe5|s & Characterization of Macromolecules) ------------ (3-0-3)
WEALS] o] 7HA] £ ¥HEES

ADMS517/CHEM619 LI SFSE (NANOChEMISErY) - srererersrsrsrssmmmmmmmitiiititiiititttit (3-0-3)

Nanochemistry deals with syntheses of various nanomaterials and nanostructures and the
characterizations thereof. This class intends to address syntheses and applications of recently
developed nano-sized structures that include organics, semiconductors and metals. Students in this
class shall understand recent nanoscience and nanotechnology, and thus develop capabilities

leading principal researches at future careers in academia and industries.

ADMS518/CHEM541 15EA 35k (Advanced Analytical Chemistry) oo (3-0-3)
wAgtete] defQl B 24 g ol S oET Eeob AR SstolM olgshe S4Ee deElE
i 24 2A ol oetM AHEE A EMYe TEE 4 e s¥e g¥dH

ADMS519/CHEM535 B7|38fste| E2|A HHH (Physical Methods in Inorganic Chemistry):--------- (3-0-3)
s ¥ frIe5dd =Y #A R 240 Zast Wy, A, A58, Alede, ESCA 52 F5

o},

@

ADM5520/CHEM451 —}tEEZ"iil-%—r (Macromolecular Chemlstry) ............................................. (3_0_3)
71/08A 5 ARLE MRS o8 MR FY, TE, 2HS OHECH TEIFUANES ol&F AP|x

Ay ek, Ay, A 5 HA £AS oo,

ADMS521 Ol XL} Z] 2 (Energy Nanomaterials) «««  teeereersrmieiunmiiiiiieieiisssses (3-0-3)
of Bze sje/AlRs AMEsts M & oluix WA Add] BAL TR ojeteay

ofck. Lhi 7]%0] A& ol Aol et 71x AAl 38 WelE st @
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2 383 woFdl HiYAA], ABAR], olAPIAI] V] EARD AR % AAF sfA o] s Aoz shEsto], 7
& Mo e ® AAY olYR] Az R X tieh HA/AFA EFS FEF IO

ADMSSZZ/CHEMSAZ _E_);'E_E_-' Sk (Analytlcal Spectroscopy) .......................................................... (3—0—3)
wsd Wy e olgstol B4 L AU SR AW et
ADMSSB‘I/PHYSSO‘I OHA_'IlgI%_II- (Analytlcal Mechanics) ................................................................... (3_0_3)
DReste] BfaRx-GlUER BASE ChECh IUR-GYE o=, AL, v o5, Saay
ol 5 ZIsi
ADM5532/PHY5504 Z{ 7ICE|I%|- ]I (Electrodynamics ]I ) .................................................................... (3_0_3)

[ =
DA AAP] o2 1F 2EAA MM ohEch FA7IS AAPISh HAUe] WA, SR ol

2. A, S YA 53 BAF S gt

ADMS533/PHYS506 LAIHEHT (Quantum Mechanics I ) s s s eerererersisiiresssssisiieisiae (3-0-3)
grteiste] 71RA YoRRE UM 82 ChECh YAtdste] JlE Ue), A A, hAY 25
o], AITO| 2, AFOIE, WA, U} U VALY AMERY o B, TA|Y o] E 52 EATICH
ADM5534/PHY5601 OoI:ZI-gI%_II-]]I (Quantum Mechanicsm) ............................................................. (3_0_3)
grteiste] 71BA fdoRRE U 82 ChECH FAtadste) JlE Yel, A 2Al AL 45T

= =
o[ E, AIO|E, AFOIE, BAO|E, WAt U WALe] AMER o]E, LAO] o2 5L LadcE,

_|

ADMS535/PHYS513 11g-8AFHet (Advanced Statistical Mechanics) - weeereeereerererecerenecneeeeens (3-0-3)

=74 =29 o299 7|x=A B A ol SEZ UEH. A= o FAge] 7%, oA
Fermi 9} BoseA|, A sx8&79] 282 Random walk problem, A& o]t AAAAS] 1AA o]21t scaling
q

2 AAERe A

ADMS536/PHYS521, ADMS537/PHYS522 D& S2|SH]1, I (Solid State Physics I, I1)-weeeeeeeeeeeeene (3-0-3)

A2 oL AAKOE oA o= TATASC] et MurKQl Aok JHAA Tt obea, 1A
Sejato] it o2 Jluhe PESHA Atk 4 AR A7) W APIA, PR, 98 4, 258, o
WAl W ol B3t HEU] B, X, AHE @Y 52 EIU

L.

ADMS538/PHYS652 ZIZ-E2|2} 7= (Vacuum Physics & Technology): - weeeseerererenenencenenees (3-0-3)
Aezxd 99 A5 del 99, 319 §7 R dele g0 Aed

AZ] 2ajsta] 7] £0| A RE]
u]o] PRI o2 Fato]

ADMSSSS/AMSE648 tlll'n_lf?.}_ (Structure of Thin Films) ......................................................... (3—0—3)
ulo) gya welstel A1, Zebanh, welgye Rtk 12D welel TaRu wisiel wele) By U
=]

AR, were] gR7]E, Bfete] AbAlol, dete) g9l tiste] ohEH

ADMS556/AMSE650 &4/ AR (Piezoelectric/Ferroelectric Materials) ooeeeeerereeeeeiennee (3-0-3)
AR/ AR RS 23R, a8 9 dAG9 Edst A SAGEA »ny, AXol §4 E o], Ty
d77A%d % domain RS AARCE AV|st &, SRIHEM = ZHE AA, AFoolg, ot AXt=O] S8

2ot

- 135 -



2018 YA EafstR - oistd

ADMS557/AMSE681 X A-E2] (Physical Properties of Opto-Electronic Materials):« (3-0-3)
AurA Rl BFe A A&(Si H oHh=E)d A7), A7), GSELEN TAAKS AsddE AAANC=E OEC.

S3] Wopol A eE o2l Soldt 2aM @4 U WA 2 54 L BN FHNo= ohEc

ADMS558/AMSE645 ZH A RS/ (Optical Properties of Materialg):----eoooeemeeeennmieiniiiiinns (3-0-3)

This course will present an intermediate treatment of the optical properties of materials. Topics
to be discussed include: basic electromagnetic theory, electronic band theory, optical transitions,
absorption and emission, non-linear optics, and so on. In addition, a few device applications of

optical materials will be treated and student presentation will be encouraged.

ADMS561/AMSE684 LI HEEZ| A A} (Nanoscale Semiconductor Devices): s eeerereeereinnns (3-0-3)

AA FAA o2 AR Qe Uk AZY CMOSYEEAR] AXF & @] 4Xpe] FArd2|et 1 AqAta7yd 2
5748 A Ma oA FHA Aavlgit. 53] ARte] 11 gAgket scalingo]l ThE & BFEA] AXRe] A
=gk To) T¥EE s gebs AL £ 7]1&9 CMOS gjujo]A9] stAQF SOI, Strained CMOS & U}
/A aRteE APAIY B 2] Axfof] sl w2t

ADMS562/AMSE686 ZzIH A2 #17|A £ (Electrical Properties of Low Dimensional Materials) (3-0-3)
AMAFE ARoA YE= GAFESTA A4t of7]oA Z]Qlste A7IA 544 2 24 wHol dis ohEr

ADMS563/AMSE682 B U LtL-EM (Surface Analysis and Nano-scale Characterizations)-------- (3-0-3)
drak 9 yeAis 245 Holl 2H/AMENY 22, SetA dE LA R S 245 Hg 712ARd =

2] o] H A @yo g AANCR Attt 55] BHAAMY A F+&2 L ARR9 Wt 5o =2

A A4S olslisty] st ARMR|A, Auger ! FAAL 2dW, FAMEARDG 59 A Uy O dE 4

=y

ADMS566/AMSE683 Light Emitting Diodes (Light Emitting Diodes) - reeeeeremsnrersineiniininee (3-0-3)

Sz, AR E, Y42 AFo2 st tfstdAe it g Light Emitting Diodes(LED)Q] #17], &t
‘doll et 7]xol2e HH%L, A A+ FE5S AARCR bt LED &AF 7ol ot o] 2k AAIA<

ADMSB67 L_|-_l,-__Tl_|-%_II-_Tl_|- 7|% (Advanced Materials in Nanotechnology) ....................................... (3_0_3)
Ao Yreasl/7]e dodod ArlEEs gt 2A12 avlet, BAF 2M9 Yrgolohe ngdt £4
o TRt @elel 1 989 olF ulerh T M4 aagel A%lE Ba A ol Ot uEEY elo

299 Y gAAT 522 ujgIIcy,

ADMS568/AMSE669 LI A2 E (Nano-Biomaterials) -« e, (3-0-3)

Uidtole 3 Aqofrjeg v o g Sh= Uktt(Nano-Medicine)of] tigh 7] =412l 7
Logo] g8== BAAMES A2StA, sterA, 2284, AMagdA S/4d dish
A== Folst.

ADM5570/AMSE649 EE _'C_?_EI PhotoniCS Glasses) ................................................................ (3_0_3)
dlojd, BEA, YaZeols LEQ SAUT WA S8HE ZEYX Qe U U Ax 9 YA 5

ol B3 OB HY AT FFL SSUCh olF V122 g9 e pEs] 2t YS9 Wee ol
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I A gl "t 71 olgs 5T
ADMS590/TIMP685 S5t HEFEXM (Patent & Information Analysis):«weweereereeseeneneeeeeneen: (2-0-2)

=319 olsh R AW, &S FYstA olFAl LA Lotop F 559 adS VIEH

ADMS599 Sl mutsto| F3F (Current Trends in Materials Science): -« woeweeerereeareeneanenens (3-0-3)
FEAadeS doste ded se tidez Az At 24 229 dsdsS MEd

2

|0l

—

ADMS601/AMSE606 22 S A S (Statistical Mechanics of Materials) ----eeoeeeremesrereneianen (3-0-3)
A 712 dg] " o|F=2 AVNstL ol Ajmuteto] UAEE= of2] Fopof MEstof sttt Al
X FRrEAL 71zt =L MEE AVl & A= AAIA A P AgRlo] it oigh
A M-S Aejgth. ot uA &A1 ARl o2 HAE dAtpEoA siAstL 385, of
101 sfA2 ATNSHL o5 FBAREE, detdd, AR o A

g3}
ADMS621 gﬂ%zal zc;' OIE (Condensed Matter Field Theory) .................................................. (3—0—3)

This course emphasizes the development of modern methods of classical and quantum field
theory with applications oriented around condensed matter physics. Methods covered include
second quantization, path and functional field integration, mean-field theory, Ginzburg-Landau
Theory of critical phenomena, the renormalization group method, and topological field theories.

ADM5699 }s"*l'_l'l'__?_q?. (Master Thesis Research) ................................................................ (7'-% a!-zn'l)
2t A5 se] AEst] HAL=R A7E At

ADMS710 M ESISHEE (Special Topics in Materails Chemistry) -sscseeeeeeeeemenii, (3-0-3)
AR seter AT IAES 2ol A &

ADMS712/CHEM736 E%%u“ﬂﬂ (Homogeneous Catalysis) ------------------------------------------------------ (3—0—3)
91250 BL FHO2 FASI) WS SO GUIISS CheC,

ADMS713/CHEM741 o_g_;(-|7|§|.s_l|- (Applled Electrochemistry) .................................................... (3_0_3)
Al A71gkste] o2 ZHA] AqtRoto] Biud AutsS it A5 Bttt AV|Rgsh, mHdv|ete,
YAzlete}, Awg nRate] A7jshsta @ Bgsty 4A, mrlstsby oux| wsky,

o
AN 5ol ofof =

ADMS714/CHEM754 1222 (Physical Properties of Macromolecular Solutions)---- (3-0-3)
UEA SRFASHS V|22 ofo] AEA AFSY] AA B 3SR AJAo oA "iFE ohF, olF &8

gt wEALgele] 221 AT BAYES vhech

ADMS715/CHEM755 A A} (Speciality Macromolecules) - ewssresresererereescienen. (3-0-3)
TAEAE =Yste] M22 7les 7= 7154 LEAtet A2 A L85 L2AE AAlsk L 84

she WHe OB AU, SYEAY olsle 382 Asto] AEPE, YelTE L 2HE hEC,

l‘\

ADMS720 in4 EXHE%EJ %% (Special Topics in Materials Physics) -------------------------------------------- (3—0—3)
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NUAR2YSE 97 BASS Lol A chech

ADMS721/PHYS701, ADMS722/PHYS702, ADMS723/PHYS703
S ESHEE 1,1, (Special Topics in Condensed Matter Physics I, I [ I)--eeeeeeeenneeeeennns (3-0-3)
273 2289 A+ BAESZ Zol A HE

ADMS724/PHYS705, ADMS725/PHYS706

al_l:H%E‘I%ﬂl-%EI ]I (SpeCial TOpiCS in Modern Physicsl ]I) .................................................... (3_0_3)
do) 2ejste] A7 BASS Zo] A chErh @ U Uxtee], WAt U BAb 2elsh, A 2elste] @7

B 5w

ADMS740 il:-III:I_I-—}':ZI-ZHiEE (SpeC|a| Topics in Device Materials) ....................................... (7'-% 3_!-%{)
AEAAAE AT FAlES 2ol A &
ADMS741/AMSE742 XA REE (Special Topics in Electronic Materialg)- - eoeeeeeeeeeeee (7fH &H™)

Printed plastic electronics and displays are currently one of the most researched topics within
the flat panel display community. The field of flexible or flat panel displays is truly unique in the
sense that it is interdisciplinary to the display community, combining basic principles from nearly
all engineering and science disciplines. Energy conversion devices also attracted many interests in
the organic electronics fields. In this course, the organic materials and devices for information
displays and energy conversion devices will be covered. Basically, organic light-emitting diodes,
liquid-crystal displays, organic photovoltaic cells, organic thin-film transistor, and organic memory
based on organic materials will be studied in this course. Finally the applications of the component
devices to flexible displays will be covered.

ADMS743/AMSE741 A‘IIEI'QIZHE%E (Specia| TOpiCS in CeramiCS) ............................................ (3_0_3)
Bt " = Qo] Al2taixige] Jdd A5 Hdll 55 B2 she HAE AAste dolqit.

ADMS744A—D iéEI‘ZHEEj" (Special Toplcs |n Polymer Physics) ....................................... (7'-% %_Il-;g)
dlolHete £Asto] HERRIIE Bofo] Thore Azl RN AN APET S5

ADMSSOO iﬂ-lll:_‘l-xﬂip‘l-%_ll- _E_T_k"nll_l- (AMS therature Seminar) ................................................... (1—0—1)
Aodauer o] A2 47 Ane 2ok gelstel wastn 2

ADM5899 hll'*l‘_l'l_r__i_ﬂ?. (Doctoral Dlssertatlon Research) ................................................... (7'-% 3_!-Z=‘|)
2 AlEmao] AlEso] WAHeR A7E 2,
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HELE YUE
o478 S4Hs aLit=y 2ol A AE)-t
AeEs IBBT507 P L ER o 3-0-3
IBBT501/MECH534 g3 ARG Bl 2= 2| 3-0-3
IBBT502 §3 AT Bt 3-0-3
IBBT504/LIFE502 2 As)st 3-0-3
IBBT505/LIFE505 N7 st 3-0-3
IBBT506/LIFE511 N Als AT 3-0-3
IBBT513/LIFE518 ChuR Al T} Chul g 8} 3-0-3
IBBT514/LIFE515 1 5}a} s} 3-0-3
IBBT515/LIFE509/1BIO518 13 NzAyest 3-0-3
IBBT516/MECH532 717 =Rzt 3-0-3
IBBT517 Az Hgdat oAt 3-0-3
IBBT518/LIFE570 g3 g8 Al2q)et 3-0-3
IBBT519 &Y st 3-0-3
IBBT520 Z7) Hosk 3-0-3
IBBT521 Y e Yy 3-0-3
IBBT522 & Hogst 3-0-3
IBBT523 7|2 Y Ayt 3-0-3
IBBT524 ghol -7 A58t Tl & 3-0-3
IBBT525/CHEM532 1S 9758 3-0-3
IBBT526/LIFE516 A8 Bxpy LAY St 3.0-3
IBBT527 9 A2 3-0-3
R IBBT529/LIFE506 R EIE 3-0-3
ce IBBT601/LIFE503/IBIO658 g wdst 3-0-3
IBBT530 Y A=t 3-0-3
IBBT602/MEIE598 BA =5t 3-0-3
IBBT603 Meso A23H 3-0-3
IBBT604/1BI0616/MECH624 A LA 3-0-3
IBBT605/LIFE601/IBIO652 DZERMES] 3-0-3
IBBT608/IBIO614 g3 Ajuipst 3-0-3
IBBT609/1BIO615 I Y| QH I =2 A] 3-0-3
IBBT610 Aeteld AR dg2/4% s 3-0-3
IBBT615/LIFE606 g A=A ms} 3-0-3
IBBT616/LIFE607 RERPE 3-0-3
IBBT618/LIFE619/IBIO638 BER Bt 3-0-3
IBBT622A~Z FEAYBANEL A-Z 3-0-3
IBBT623IBIO611 DIAAEIA g8t 3-0-3
IBBT624/1BI0617/MECH646 U} B}o] @ 2 &t 3-0-3
IBBT625/CHEM624 9.7]314 5} 8t 3-0-3
IBBT702/LIFE701 A2 Bx oxst ghwe 1-4-3
IBBT703/LIFE616 ylo] @ A B YA o] A 3-0-3
IBBT704/LIFE703 oA WA £A 3-0-3
IBBT718 A4l wejst 735 3-0-3
IBBT719 A4l ojst =g 3-0-3
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o578 e FEEL Zol-A BT
IBBT699 AAP=2 1 JpesHA
i = IBBT801A-Z skl Mjojut 1-0-1
IBBT899 A= R o JhHsHA
3. A= 8
IBBT501/MECH534 g% MA|H4F E|A=2A| (Integrative Bio-Imaging Technology)------+---- (3-0-3)
BRAlEAS A2 S WEst=H AFgEHE 249 BRAGY 7IHES Attt E£3t o]5 3&e Almy
A71, vesicles ¥ ZFHA] 59] in-vivo =938 (dynamics) 915 AZsHch
IBBT502 .a. St i-"n_ll' A(l)'l%%_ll' (Integratlve Membrane BIO|Ogy) .................................................... (3_0_3)

AAEE Al ARTO] st 7] 22X A0 ATHaF0] topics UHEO Topice AJATjALRL o] &, A|A ASHY, MZ

S ols. AYAIY EUI9l, ST, AAY-AEEA ASAS, AA-UE YEAE, AEL AEAE U A

Aot A7o] ohe YHES ZPY olc

IBBT504/LIFE502 T2 M3I8F (Advanced BioChemistry): e (3-0-3)
+8A " 01253—4 Tx2e 28AES R o|g2HE S22+ Aoz A0 digt ZAA 27|

s doeitt. 29]al g4 (Enzyme)g9] eteltx, 7l5 2 &0 dist Aot ¢ tiAE R, 1 o] 52

Zrolsta O dAE st dgr)jer &t E3] 249 Kinetics, AH2 7] X (Reaction mechanism), &4 5]

(Active site) ®A](Labeling) ¥ ZWH, &/d Jx|=Z (Inhibitor)t} &7 Fete] 124 #A, HA 24

=
2 U@S o8 aaol WY o] FHS Bt

IBBT505/LIFES05 AlZA MESE (Neurobiology) -« wteteeeereememmemimiiiiiiiiii e (3-0-3)
AgAIe] 4173 AI(Nervous system)9] —1/d(Organization)t AF-gof ofsh 4vbAQl 2o 82 +t. £

8oz Al7dAM|zsH(Neurocytology), AZGAIQ] &, Al749] WA (Development), A17dA=(Action potential)

¥ A(Transmission), 42 E(Sensory transduction)?] A§ststA 714 5olct.,

IBBT506/LIFE511 k"E Iiz (Ce”ular Signaling) .................................................................... (3—0_3)
et AAAe 98 UF BEom 2R NANYER, A4

Ao gt J1% oot 284, AR, SEAA, BARIEYD

L e e ‘1} Fol JElS =8 A= 4%, AFE, 2 % E2500 izt A

IBBT507 %sul'*oll%_g_%_ll'7ﬂ% (Current toplcs in IBB) ...................................................................... (3—0_3)
SUARTIN NUMES

IBBT513/LIFE518 EI_'-H ZEI'T"I- H_ll'li-"%_ll' (Proteins and Proteomics) ............................................... (3—0—3)
B 78e HUaEe] G chudst BAE AUAES topicSE CFEA HCh TopicSe Y T
X OlRA xA, Aol Aexte =AWl U 2 % ;@j sHA = Ao},

ES
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IBBT514/LIFE515 LBt (Biology Of AQIng)- - - wseesersersremeosemuminiieiisisiise it (3-0-3)

AEetoA AR7EAl DA 2 got e kepdddol it Hety A2 A =2 oY) JAe /A

o o] {3l 2R F=2 °l&3 FAlgo

o A ol 8EEAE BT
2, BA 2E040) wat £, w0t T =

] ()—]U:j
o
Sl as = O
X]_QJ»_.O }\HEO}K—] A= 0O

re

IBBT515/LIFE509/IBIO518 J—La- k||£%1%3_||' (Advanced Cell Biology) ......................................... (3-0-3)
Mzo] 71549l wlah WANA PAE olefAl7| L, YT L AAHNHL ol & W Ano] si4, mAlH

YA 52 o8 AMEU 84 Lol BE shol Wy 5¢ thed

IBBT516/MECH532 7|#| XZ|-gSt (Tissue Engineering for Mechanical Engineers):--:-:--:-- (3-0-3)

214719) 7 A% Qe A7 BopEe] shiz e Albsol £AgE RopE &% Adrt 24 gatolg
SHEUIAY 7S AT 2AE Hole 38t Vlas #Est 549, A E= diAste LA Vs
SeetE S stelt shRolth. B #BolNL ojol WelT of2) HopE off=t J|EE JtEA|L, AT SO
o] Tiorst A2 HHE HoZFuxp stk 7| 2AQl cell biology, chemistry, biomaterial, anatomy,

CAD/CAM, manufacturing technology, cell behaviorE simulations}?] 93t 48tA /ASHA tool59] 47|
7b mebech Ed Az vt U scaffold fabrication9] 7]xA Mo] Alg€). o] mhEe £AF3 #opo

APE 2SLA SHe Sgolf EAlo] D 4 JE= k.

IBBT5‘|7 ﬂi;ﬂl:él-jl_l- EH*I- (Slgnal TranSdUCtion and Metabollsm) ............................................. (3_0_3)
APAI oUR] Fg/doll tight 22 LS A= 3 Al BAY AeAEE TIRtez staeith 53], Al

AZo 2A/AMEZ DA Lot vt/ 59 A AEate] WA et 2T A4 FAIS0 Histo] £=

AEsto] oY AFRES HlE & AES I 28 Hiozs (1) MEAeAE 44 aset I As 4

(2) 7HAI oAl 8 =29 8] & olF £2sks ASFAl (3) thAt:

of tigh 22 A+ &2 UFL Aty 2 omste] &0l tiste] Aottt

IBBT518/LIFE570 8% S22Al=1St (Translational Research in Plant Sceince)-:«--eeeeeeeeees (3-0-3)

B puEoA TAEL AEdHlolQ HIxzAo st XAL H£ESH € ZAoln, =& particular
molecular farming, phytoremediation and biomass and bioenergyo] TisjA] E&25tA4 & Zlo|tt. 18]
AlZ Hlo|RE| Iz Ao thgh 7|2AQ0 delF olslistHA AlEstyt w8 g&of tigh A= 7 Al 2
Zojtt.

IBBT5 9 _g_gu" Ec_ﬂl%_ll- (Integrative Immunology) ............................................................................ ( —0_3)

a2 A Aot WSS AW L] He WO YFo= Polg gEstL FURA

Mz fgd AT 371459 F2S I WANES U9 45453 Amsto] chat ot

2 Ztmo] ozAw Ao et A4 Aol 2742 Fo) AxUolw HF A9 sPYSe] %o Uopiop ¥

A7 RWL AASLA Aok B PBe Wejsto] WAR AT ojEA $EHEA] st A P

Zoltt.

IBBT520 %7“ ECHI%_II- (TranSIational Immunology) ........................................................................ (3_0_3)
¥ SuEoAE Weist J1E APk Agel A=et ool ojwA $EHT Al chsiA ARl Aol

ol

o o5 sHoz dYstal, doz Y rheet WY AgHo thsl sPIE Ak e EQS StAr itk
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IBBT521 -g-%u" %l%%ﬂl‘ %l'uu'l% (Integratlve Bioscience methology) .............................................. (3_0_3)
Agsto] 71x9h thefet Atdtsl 2ot &oh #opo] HE2 &5t UkolA mjiaRo] o]2Y|7HA] A '

Aol 2g da ol 2L olslsluxt dith Mz 42N UAUS, meAA, BYL B 4L §S

detEo 2 Az 499y, oA Hiid SO dist 23R Az §38PEstE S0l 7l

=

o
rm G Rl A 71151% S AP ESESS

@ g
o 4= A8 52 UriEﬂiE 2X], Yerjdlol A, Uk A]AELS Eslo] BAst= €hdal o] 2
T2 oJsfE E=mstuAr oty O g2 DA AIARIY ofsh 2)PATY] FFA FdH 24 3)Td
Z pENMY Y 4 9)8F G HENHI 5) taz Y A9 olsh 52 HE Aol

IBBT522 onr Eglé—lk (Cancer Immunology) -------------------------------------------------------------------------------------- (3—0—3)
Understanding the concept how cancer cells can grow even though our immune system can
monitor our issues for the presence of cancer cells as foreign invaders. In addition, there are

several strategies to eliminate specifically cancer cells by utilizing our immune system.

BAE Cloz JABE HoplA AUE ulolo B A7 A 7 A7
ke |4 ARFSHA AR A8 B9l AL A= Q7 Alst o] 59 A=s A& o
Eojott}, WabRo] fAAQI /Y F YIAsst B2e I 4202 Yo thgat Zo] ANE ool
): biomechanics, 2)2A138HA=2): bio-materials, scaffold fabrication, 3)Uti=H}0|

7

K
)
e
Mo
2

5}
I8 21l): nano, biosensors, 4)9lm THAH77]%): optical coherence tomography, diffusive

optical tomography

IBBT525/CHEM532 1.5 27|38t (Advanced Inorganic Chemistry Il )« eeoeeeeeeemerneneininniiinn (3-0-3)
771 Jolg&gtete] 47 ¥ &2 OFY olef & ArsterS ATt

IBBT526/LIFE516 A& =AM ZE/Y =S (Plant Molecular Cell Biology) -« «tseseeeeesereeeaneneenenienn (3-0-3)
”“*ﬂﬁH Ml & 9 biogenesis, @A translationat’y, Az ©HEA o] Futy, o] o] Holsh=
459 545 d9 H ZusS SiA Lot

IBBT527 -g-%u" *_I%%E_I%ﬂl' (Integrative Plant Physiology) ............................................................. (3_0_3)
2 patze w4 A2o] 21 AL A%, A% Bl g W, wAnE, Wi A 5220 o 4%
S

IBBT529/LIFE506 Al '='}~HEI0|- (Plant Phy5|0|ogy) ........................................................................... (3_0_3)
sAANESl Y AL 9T B T U AR ONE 9B GUNY. B 27, s2gel 1

= O qE!
o = JLA

- 143 -



IBBT601/LIFE503/IBI0658 T2 HEE (Advanced IMmunology) - ssesresessesemsmmsmemecnnaenns (3-0-3)
Hool dejet I A ES oldlista AEst 5 wASAS et & FAES
L A vhE, W FM(Immunoassay), HAZ 259 29 A8, AAAAE A
o] HAMWA, MNEZHI(Cell-mediated immunity), EA|(Complement), WA(Tolerance) %  ©0]Al

=

(Transplantation) 5ol ¥2let ©d 22 A9 ity U 38 Solch

—

IBBT602/IBI0613/MECH598 A -SEt (Bio Dynamics) s seersessssmsmsrssssssssiinisiisiiisisisiines (3-0-3)

AR F5de siMste & IZel AR, A2l X Aol diet o]t s S& TR
AA ATEFgo] ohE dHat g Yoz Zojst, et gHuet, A, getgel, ket §
biotechnologyr® st to] oA S 271t

IBBT603 Meso AOH%%_II- (Meso-BioIogy) ............................................................................................ (3-0-3)
Az o] EX5t=s meso(84d nm~pH nm) ©9je] RAIA| (AU
station §) TA9 71’5 2751, o] TYF] MESA Age o

713, vesicles, membrane signaling
317 st wHee Fojs.

4 P

IBBT604/IB:[06‘|6/MECH624 AOH;_(.“_IQI_;_(.“ (BIOflUId MeChaniCS) ......................................................... (3_0_3)

A UIR 28] 55 @ AlZold S 2 QgAY SAGEA A5e Mt S5 @7 B
Wt o] ofs] Yobwn A, we e e 28] A WY HAYLLS T, A} of
WA AFAE &0 ALsto] Aol Al ChEct,

IBBT605/LIFE601/IBI0652 1LZE2AM-E3H]T (Advanced Molecular Biology I ):eeeeeeereeeeeineeeen (3-0-3)
StsA o419l DNA E2A|, §4A RIRF, DNA Repair, SH8A F£x 9} 7|5, Transposable elements, &

A Ao £ 52 AN 2T A7 AW 52 Assin] ol YA chEch

= Id

IBBT608/IB:[0614 _g_%ul' AOHI:IO=|II_I-%_II- (InterdiSCipIinary BiOSCienceS) ................................................. (3_0_3)
YWY FEOR APY £ Yt UF FRLOFEL A/Jekn FEUPS Folof oo W 4 Ut F

Mol APYAS AP FHO2 AMPORM BEIY AWEY ATFA MBS Fict

IBBT609/IBIOb‘I5 __,La- HI-OIQE‘IIE__LEI'_EZI (Advanced Biotechnology) .......................................... (3—0—3)
AR AtFA ez Zhgs A Qe vio]El AMES AUfstal v]2fo] vio]l @E9] Al At ks AV

. HiolH Ardo] TaAR Vet M2 Sk Zles AT

o)

IBBT610 ASSHMd AiZ2|Z AlS| 2/AH.Z3F (Experimental Biophysical Chemistry)::«:-e«-- (3-0-3)
MY ASE ololistal &Eot7] st AESA 7|2 7, A 229 &2 U B4, A 2R 2 eHEa &
etel whe FHSe FHAoR AT 3 A AL olsfstn F&ate ofd kA APAQ JEES

ojgict.
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IBBT615/LIFE606 113 AlSM|ZESH (Advanced Plant Cell Biology): - eeeemmermeesienerniinn. (3-0-3)
AEAZo] Soleh e} 75 wato] Ak QU skl AT Ao W8, 2GS e dokd

IBBT616/LIFE607 AMZ2QZ A8 (Plant Functional Genomics) -« wrswrereremmesenenininieniien, (3-0-3)
Mg FAAE d9ete UHS addn AT Ead 2de SAeR AR 28 dRol #AA

mapping, proteomics, bioinformatics S %] 4435 Yot 19 AE &0}
IBBT618/LIFE619/IBI0638 A2 2 EHEF (Bioinformatics) e (3-0-3)

DNA, T guo] 214 9 w4, Ags 29 Aol 24 9 24 wpgo] ojsieh g Fuslel 12
T 5% 3 AYL oECk

IBBT622A~Z-g3HiH-33HEZ A~Z (Special Topics in Integrative Biosciences and Biotechnology)«««++«+++++ (3-0-3)
N

s AFo] ot g YY S Foroll e SUlEE d4 2ofe2 HEH

IBBT623/1810611 _ﬂ_ﬂ*li%i Aé-l%%_!- (Advanced Systems BIOIOQY) ......................................... (3_0_3)
UgAAEIA AEETE O-Zut 22 A ARIEEStoA 7|20 2 Tkl 9l approach=g st5ett

1) 29 A=std A9 24, 2) A side Hlol AASH 228 Hol8E AJ4kst= high-throughput 7]&
= (omics, interactomics), 3) GIoJ&] FA/AA| A|AH REH S jeh FESA WS, 12l 4) AL B
A" gt olF HolHE9 Y85 &t SAAYA AL BA oJgt Rojil FAo tigt sy AAlL &7
o] AYrR = A|ARFABZSOIA AR ARREE A o] ofs Shaohal, fRhRolE oo AgH 7|24
approach=0f thgt A¥rAQl ZFojo S MA| AlARlC 2o A& o 5Z SF53ht
IBBT624/IBI0617/MECH646 Lt-HIO| 2-Z5F (Nanobiotechnology): -« wwseresssseressnussnininininnas (3-0-3)

S04 AAleA} ghgol et 71Al, AME, 22, e AEstA 242 Soll S04 olvx]e] He ¥ A
A2 Teln wRAnt L AFSHL olshath. Jul4 vlole 29| High Throughput 247 A2 93t
Bio-MEMS AAt @ NEMS(Micro/Nano Elector Mechanical Systems) 7fefAte] ¥ 3= mshr|eA $9t
ois thE.

IBBT625/CHEM624 %7|%HI'AJ§I-3_I|' (Organ|c Synthe$|$ Chemlstry) ............................................... (3_0_3)
S71vheel 98y, AAsre] FAolMel S8, S1gkEE WA OAkl U ¥AS ohEct
IBBT699 A_'IlAI-I__E_ ;_ (Master The$|$ Research) .................................................................... (7'-%3_!-%{)

2} AERs0] AEsto] HAEE A7 2T

IBBT702/LIFE701 A&
A

B2A QZisk HHEHE (Methods in Plant Molecular Geneticg) e eoeeee: (1-4-3)
AlE A fAste] AdA

Sl el Zolet £02 st AR A@stel Jalch

IBBT703/LIFE6‘|6 H|-0|23-|_|C_||_|_I}"0|ﬁ (BiocommunicatonS) ........................................................ (3_0_3)
CHAIZ AJAle) AE-BA} 7 gEaatgol B Yejeh by BRACL 53], AmslsaEn Aedg
of @A BAR ol7tUES ®AF ZF 914 (recognition)o] Zldte] y

% L4 = o
module} motif, S0l89l 45A8o| AN 84S oot FALEES Folof ofssiy, 52 THHE A
AA|A- o] HFYAoldo tiet #o1A, AP EsHA olsiS #Iste] Aw7te2 X£74Tt tutorial lecture

g RaFITE
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IBBT704/LIFE703 S& A} &3 XA (Regulation of Gene Expression) -------------------------------------- (3-0-3)
DNAS) %A1 QAo QPg4, GRS A8 S %Al Y %A § 223 WA Y BA Fo AES

x2 e

IBBT718 2" Eglg_ll' 7o|'}_l' (Recent topics in Immunology) ........................................................ (3—0_3)
Rlojste] Al2e EACU b 52 4715L lole] oS E9] FHoZ Wwasc

IBBT719 Z'I*LI ECEI%_II- %%C)F (Current Advances in Immunology) ................................................. (3—0—3)
Golst wof A4 AUS o Hen Eea

IBBT801A-Z CHSIYANM|O|L} (Graduate SEminar) -« wemesemieisimiiiiiiiest e (1-0-1)
et Al S ojst Aojuz dZAnte] wrg e mabsict,

IBBT899 H_IF*I-I__E_ ;. (Doctoral Dlssertatlon Research) ....................................................... (7"%6"1&')
7t g mse] AlEsto] WARE g A3
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CEEER R

1. 1S2H

A9 A RHg-gtg-shE (Division of IT Convergence Engineering)+ Autonomics, Communications &
Network, Nano-Sensors & Systems, Biotechnology 2t= 420FS T Ao OhF= g oz o] &)
A Fofe] tde FUst, M2& FotollA MARS AR S eHst= S FHE= i)

2. DI e

oM 4 o] "AE77F @sote] Aot Ho, SPYE A 4
.4 Fof BRof tisiA oo gIE MEE WHEL A4
A < gt Yio] sgstx] g oheF

BT §&7]=ol tigh d+ 952 50 &

T BEAF AgozA Y 3EsALE Edgtst g=, S|
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+% % customized I 7NE AP0
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7t. W (Track) 349 waf a7y
29 2 WA o= A 7Hinterdisciplinary) w9 &3S 20ststr7] ¢8te 1) Autonomics 2)
Communications & Networks 3) Nano-sensors / Systems 4) Biotechnology?] 47}A] wS A4S Frt.

ot A HidE A S 159 582 HiEsty] ¢sto], e SES 4ug Z5o gist
AMEFAQl XAl £ 58 95 A2 "Wz JAEE IT §8 43 '3 ‘Applications of IT Convergence &
a2 a7 o A3 abg2 g Zopo|gt IAeEA] 2 g ARG o E g A
92 Asto, B g (Track)o] 7 =3 Shofu/gol mat st abx o4y £74ts5HA st

Track 1. Autonomics

track2 AF{E UEYZ, AnEL0] F3, 7[Asls SollA 7IEd ol&, 7I& & 7Ifteg s

gto] QIZF JjYRO R A%e] AFohe iR AHg A2RS pdster] Wadt A4 % 719 ofs) ¥
#2 Sttt Knowledge representation, AllA] UEY I EAl, Uk MAME v]E5H 215 AlA 9

VS

o L& gy Bt
oE O 4o P orje

}?ﬂ -1 O
121571 91 714, Biotechnologyol 71¥Hgl AIA] HlojE] B4 714, AlAR] Bl opy|elx] AA S
93t EopolAe] @&t At o] 2ojzic),
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Track 2. Communications & Networks

w EdoE R4 SA 3 UIEYZ Zleo tigh AYrARQl o] &2 olsistal, oS ot 38§ ForollA]
28 & UAESF WUSste e SRE Jd0 M2 14 o dEHY BS A28 ?4@ modulation/
encoding/decoding/demodulation 7]&, %4 £ UEYI oA oPAsH gloly A4S st YEYA

meE2e) 44 U B4, UEND Aol AASS] Hxe Sof ol 2§ U A7} ol SolAh

Track 3. Nano-Sensors & Systems
2 e ypreupst 9 Yy gt Bopo] LS &5to] U-Health @ U-Environment & AH|& 24 ¥

AR AlAE] o] &2 AT AALAX I AN 52 st Ae S&E et U-Health 3 U-Environment

229 9J5t autonomic system®] 7fEro]] =WQst xAMY 2

AT Wl me] AXF 2 vlo] QA A|AE] Hof E2 oozl

80] o]zojxlct,

|

=2
Al transceiver, intelligent signal processing,
NPEA Uy U Ajgast Bopo] gL gl

E

Track 4. Biotechnology

A= Yol AlsAD (signal transduction)?td, Mz 2huby, SHA ¢ oty S
ubiquitous A|A&]o] AM-8F HlojEle] YAxo] Bl AAe] BE L AJAR Aelo] ofs
A 2504 Ala® 2E7HR19) Aokt abg A, AlE B4, 719 9 AEEE 59 iR a0 A
52 ool welxl ola] By AL A28 AdolA olsfstn LA ol
o|F SliA, #8s5te AS F8E It

o,
sto|THa o] £33 o
ST | amwmy | e =
285174
gal © AP MARERAT, MAR=RAT, A B2
18514 10517 - AjojuUab=E ITCES800A Seminars in IT Convergence Engineering
1A S MAl, 53 2 bAoA 242 2817] o]Ab o] 4xalofof &
kA S o, B sttt AREgstat, AAPR 7] gstat, Ayatetat SofA
198HA] 20515 Aoy #eS 2738 749, “ITCE800A Seminars in IT
Convergence 1% 0|42 o] Q14g
60= T wasPg 2 ITCE wab5, Bt st ofjshd wips, stR 40099 it
s 26318714 7).
278~ 3384

7 3B+ 24 I (Track) 21 ZMEH BT 28 (Track) A2AH
il 6a0a - c
Ea SRiCH 381 3515
ol 631" 1254 oo
- 20094, 20104 YsHAPS 354
- S HgE £olp wtstd & AdE A4 o] wustd 7|&E S&stojof &
o old sruolA MZTWL2S A7bsE shgo]l Ao A7kS wiA|SH}
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5
=]

HIUS YUE
0|47 B4 S 2245 7oA E-3Hy
A ITCE500 Introduction to IT Convergence Engineering 3-0-3
ce=T ITCE600 Applications of IT Convergence 3-0-3

ITCE501/EECE700L Autonomic Systems 3-0-3

ITCE502 Ontologies and Semantic Reasoning 3-0-3

ITCE503/EECE700M Information and Data Modeling 3-0-3

ITCE504/EECE515 Machine Learning 3-0-3

ITCE505/EECEbL24 Probabilistic Graphical Models 3-0-3

AEAE ITCE601/EECE600 Distributed Processing 3-0-3
(Trackl,

Autonomics) ITCE602/EECE702R Wireless Network Security 3-0-3
ITCE603/EECE702R Self-Protection System 3-0-3
ITCE605/EECE607 Network and Service Management 3-0-3

ITCE606 Knowledge Representataion, Reasoning and Inferencing 3-0-3
ITCE607 Advanced Semantic Reasoning and Applications 3-0-3
ITCE710 A-Z Specail Topics in Autonomics 7t s
ITCE520/EECE609 Introduction to Random Variable and Process 3-0-3
ITCE21/EECE576 Statistical Communication Theory 3-0-3
ITCE522/EECE7000 Human Body Communication .and Networking for 3-0-3

Az Convergence Engineering
(Track?, ITCE620/EECE608 Advanced Computer Networks 3-0-3
Comm.& ITCE621/EECE620 Mobile Networks 3-0-3
Networks) ITCE622/EECE626 Multimedia Networking 3-0-3
ITCE623/EECE663 Estimation Theory 3-0-3
ITCE624/EECE668 Robust Control 3-0-3
ITCE720 A-Z Special Topics in Communications & Networks 7t s
ITCE540 Introduction to Nano Technology 3-0-3
ITCE541/EECE5L60 Nano Electronics 3-0-3
ITCE542/EECEbL93 Microwave Active Circuits 3-0-3
ITCE543/EECE596 RFIC Design k3-0-3
ITCE544/EECE569 Analog Integrated Circuits 3-0-3
SESE ITCE545/EECE570 Digital Integrated Circuits 3-0-3
(Tracks3, ITCE546/EECE401 Semiconductor Electronics Il 3-0-3

Nano-Sensors ITCE640 Low Power Integrated Circuits 3-0-3

& Systems) ITCE641 Semiconductor Theory 3-0-3
ITCE642/EECE598 Advanced Nano Devices 3-0-3

ITCE643 CMOS Circuits for Sensor Interface 3-0-3
ITCE644 Nano Bio Sensor Engineering 1-4-3
ITCE645 Sensor Technology for Convergence Engineering 3-0-3
ITCE740 A-Z Special Topics in Nano Sensors & Systems 7t SHA
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0|47 BH4HS 212y Zo)-413-31H
ITCE560/MOLS619 Bioinformatics 3-0-3
ITCE561/MOLS502 Advanced Biochemistry 3-0-3
ITCE562/MOLS515/ Biol ¢ Agi 3-0-3

iology o in, -0-
IBIO655 8y of feIn8

& A ER

(“ o= ITCE563/IBIO614 Frontiers of Interdisciplinary Biosciences 3-0-3

Track4,

Biotechnology) ITCE564/IBIO645 Advanced Bioengineering 3-0-3
ITCE565/MOLS508 Advanced Developmental Biology 3-0-3
ITCE566/MOLS517/ )

Advanced Molecular Genetics 3-0-3
IBIO528
ITCE760 A-Z SpecialTopics in Biotechnology 7t sHA
ITCE800 A-Z Seminars in IT Convergence Engineering 71 SHA
S5 ) s ITCE699 Master Thesis Research 71 s
ITCE899 Doctoral Dissertation Research 7t s
4. DR 7R
ITCE500 Introduction to IT Convergence Engineering ............................................................... (3—0_3)

This course generally introduces Autonomics, Communications & Networks, Nano Sensors &
Systems, Biotechnology and other related studies and focuses on possible creative research areas
so that students can choose their research themes.

ITCE501/EECE700L Autonomic Systems ........................................................................................ (3_0_3)

This course is intended for the students who are interested in understanding autonomic systems.
First, the need and motivation for autonomic systems will be described. Next, we will review
different autonomic architectures from the US, Europe and Asia, emphasizing core mechanisms
such as control loops, management abstractions, and how sensors and effectors interface the
autonomic manager to the entity being managed. We will then examine the salient features of
representative autonomic systems, and augment this with practical examples based on our WCU
ITCE program, and discuss potential research topics for autonomics graduate students. The course
will conclude with examples that explain how to manage different types of systems, how to enable
business needs to drive the management of systems and services, and how to orchestrate behavior.

ITCE502 Ontologies and Semantic REaSONING e (3-0-3)

This course is intended for researchers and practitioners who are interested in designing
ontologies to support knowledge engineering and management for use in semantic reasoning. This
course emphasizes an understanding of the fundamentals required to build robust conceptual
models using ontologies.

ITCE503/EECE700M Information and Data Modeling .................................................................. (3—0—3)

This course provides a detailed understanding of object-oriented information and data modeling,
and how to use models to represent, analyze, and act on knowledge. This course gives a deeper
insight into the foundations of modeling, and emphasizes the use of modern software engineering
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practices, such as patterns, to represent and process information for common modeling problems.
A detailed review of object-oriented information modeling fundamentals will be conducted, followed
by hands-on experience in building different types of models for various applications ranging from
well structured use cases to ad hoc design. Elements from our WCU ITCE program will be used as
examples for students to build, analyze, and optimize models throughout the course to reinforce
the theory learned.

ITCES04/EECES15 Machine Learning -+« s--sssssesesrssssssssieteteieieteiet e, (3-0-3)

Machine learning is the study of computer algorithms that allow computers to “learn”. It is a
method of creating computer algorithms such that computers are able to perform pattern
recognition, prediction, decision, and so on. This introductory course on machine learning will
address mathematical and statistical methods involving current statistical machine learning as well
as various applications. Topics to be covered include density estimation, Bayes decision theory,
latent variable models, mixture models, discriminant analysis, clustering, classification,
dimensionality reduction, regression, kernel methods, VC-dimension, HMM, MLP, RBF, etc. Main
focus will be given to statistical and probabilistic methods for machine learning, involving

supervised, unsupervised, and semisupervised learning.

ITCE505/EECE5S24 Probabilistic Graphical Models -« - - - (3-0-3)

Probabilistic graphical models are a happy marriage between probability theory and graph theory,
providing a flexible and powerful tool for the design and analysis of machine learning algorithms
when uncertainty and complexity are involved. This course offers an introduction to graphical
models, emphasizing both theories and applications. Trees, factor graphs, undirected/directed
graphs are considered, where nodes are associated with random variables. Probabilistic inference
(belief propagation) and ststistical estimation methods are introduced for graphical models.

ITCE520/EECE609 Introduction to Random Variable and Process - eemeremermiensennnnne (3-0-3)
Probability theory and random variables are discussed, which includes the relationship and
transformation of random variables. Stochastic or random process is discussed, including stationary

and nonstationary random processes, dynamics and filtering problems.

ITCE521/EECE5S76 Statistical Communication TREOrY s, (3-0-3)
Prerequisite : Undergraduate level Probability theory, Signal and systems, Linear algebra

- Review the basic principles of linear analysis, probability, statistics, and random processes

- Learn the analysis of linear and nonlinear systems with random inputs.

- Learn the design of systems that satisfy some statistical conditions for signal detection and
waveform estimation

- Learn about how the information theory is applied to communication systems

- Learn the properties of noise in the communication systems

ITCE522/EECE7000 Human Body Communication and Networking for Convergence Engineering:-:+* (3-0-3)

In this course, students will learn short-range wireless network solutions for personal and body
area networks. Topics include network topologies, protocols, and industry standards for these
networks such as Bluetooth, ZigBee, 802.15.3, and 802.15.4. They also include ultra low-power

signal processing, RF communication near or in body networks, security provisions, and data
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ITCE540 Introduction to Nano Technology ................................................................................... (3—0—3)
This course provides in depth understanding of nanotechnologies including nanoelectronics,
functionalized carbon nanotubes or nanowires, and MEMS. The biomedical application like Biological

field effects transisters(BioFETSs) is covered in the course as well.

ITCE54‘|/EECE560 NanO ElectroniCS ............................................................................................... (3_0_3)

This course covers analysis of semiconductor surface, quantum state, conduction mechanism at
surface, optical properties and elastic properties, surface processing technique and device
application.

ITCES42/EECES93 Microwave ACtive CirCUIts -« -« teerrereerremmemeninieiintiiiteitce s (3-0-3)
This course covers the basic concept of microwave active circuit designs such as s-parameter,
twoport network, matching circuit and gain/stability of transistor based amplifier. Then, the circuit
design methodology for the important functional blocks of microwave transceivers such as
broadband amplifiers, LNA, power amplifier, microwave mixer and power oscillator is studied.

ITCES43/EECES96 RFIC D@Sig «++wsesesesesesesssssessssststsisititiiisitet ettt (3-0-3)

The important RFIC chip design methods for the transceiver of the wireless communication
system are studied. First, the transceiver architecture of the system is described. Then, the
important functional blocks of the transceiver are covered. They include passive component design,
LNA, mixer, oscillator and phase noise, and frequency synthesizer.

ITCE544/EECE569 Analog Integrated CirCUits - s eemrmimimisiessis (3-0-3)

Covers CMOS analog integrated circuit design techniques wusing hand analysis and SPICE
simulation, reviews the operation of single transistor amplifiers such as CS CG CD amplifiers,
frequency response and stability, noise analysis, bandgap voltage source and current source bias
circuits, single-ended and fully-differential CMOS OP amp circuits, switched capacitor filter, phase
locked loop and delay locked loop

ITCE545/EECE570 Dlgltal Integrated CirCUitS ............................................................................... (3_0_3)

Covers CMOS digital integrated circuit design techniques wusing hand analysis and SPICE
simulation. Operation of CMOS inverter circuit, static logic circuit, dynamic logic circuits such as
domino NORA and TSPC, pass transistor and differential logic circuits, VLSI building block circuits
such as adder multiplier and data path, low power circuit technique, memory circuit such as ROM
Fash memory SRAm and DRAM.

ITCE546/EECE401 Semiconductor Electronlcsﬂ .......................................................................... (3—0—3)

Based on the Semiconductor Electronics course 1, students will learn a more detailed knowledge
of Semiconductor technology. This course will cover P/N Juction, Heterojuction, Bipolar transistor,
MOSFET, nano-scaled CMOS HBT and HEMT.

ITCE560/MOL56‘|9 Bioinformatics ................................................................................................... (3_0_3)

This course addresses ways of searching for and analyzing DNA and protein information, as well
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as providing insight into biological literature and the latest trends in and the future of
bioinformatics.

ITCE561/MOLS502 Advanced BioChemistry s s eeemimimiiiiiiiiiiis (3-0-3)

This course explores the structures and regulation of receptors and ionic channels, and the
molecular regulatory mechanisms of factors in signal pathways that emanate from them. In
addition, the principles of enzyme chemical structures, functions, and application and related
metabolic pathways and their significance as well as contemporary research techniques are
addressed. In particular, emphasis is placed on enzyme Kkinetics, reaction mechanisms, and active
sites, labeling and determination techniques, structural relationships among active inhibitors and

active sites, and the modification of enzymes using genetic engineering and gene expression.

ITCE562/MOLS515/IBI0655 Biology Of AgQing -« sssssesesesesesesersririiiiiiiiiiitiiititiiieiii, (3-0-3)

The focus of this course is on current understanding of aging process at an organismic level.
Emphasis is placed on genetic control mechanisms that regulate aging and age-related diseases.
Moreover, students will discuss key molecular signaling pathways that regulate aging processes,

which are conserved across phyla.

ITCE563/IBI0614 Frontiers of Interdisciplinary Biosciences - e (3-0-3)

The course helps students choose research topics.

ITCE564/18106‘| 5 Advanced Bioengineering .................................................................................. (3_0_3)

The course analyses the emerging biotech industry, its prospects and research directions. In
addition, the course introduces basic and novel technologies in biotech industry.

ITCE565/MOL5508 Advanced Developmental B|0|Ogy .................................................................. (3_0_3)

This course explores the mechanisms through which the fertilized egg develops into an entity

composed of various cells, tissues, and organs.

ITCE566/MOLS5‘|7/IBIO528 Advanced MOIeCUIar Genetics ......................................................... (3_0_3)
This course is designed to help students learn recent exiting advances in the molecular genetics.
The topics include functional genetics, model organisms, molecular genomics. In addition, students

will discuss breakthrough findings in the molecular genetics field.

ITCE600 Applications Of IT CONVErGENCE -+ -swswsrsrsrsrsmsesssesststetetete e, (3-0-3)

In this course, students will learn how to perform research to support their projects which were
defined and specified in ITCE500 Introduction to IT Convergence Engineering. The project will
culminate in a submission of a conference or journal paper submission. The course will provide a

set of 4 soft skills lecture on scientific databases, scientific publishing, project management.

ITCE601/EECEL00 Distributed ProCesSing s ttsssssrssrermririritirititiiititititts e, (3-0-3)

This course will study the fundamental aspects of modern distributed systems. Issues concerned
with distributed systems such as transparency, communication, resource sharing, fault tolerance,
scalability, consistency, and security as well as those concerned with designing, developing, and
managing distributed applications and services will be covered in this course. Special emphasis will
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lie on emerging Peer-to-Peer computing.

ITCE602/EECE702R Wireless Network Security ........................................................................... (3_0_3)

Students will learn security principle and types of security adaption of wireless networks such as
WWAN, WLAN, WPAN, MANET. The security issues are handled in the respect of prevention and
protection. The aim of the subject is to focus on fundamental issues regarding wireless network
security and to make the students’ own researches possible.

ITCE603/EECE702E Self-Protection SyStemm -« - (3-0-3)

The course deals with the principles and methods of self protection system to the unknown
security intrusion from inner/outer system. The course studies detection of attack and intrusion,
automatic detection of weakness, complementation of weakness, automatic learning about intrusion,

and automatic backup etc. and the methods for reducing weaknesses.

ITCE605/EECE607 Network and service Management ............................................................... (3_0_3)

The course will start with the fundamental concepts in network and service management,
illustrated through a number of prominent frameworks. It will discuss key challenges in network
and service management today and show how these problems are tackled with example techniques
from both theoretical and system design perspectives. This course will also show autonomic
networking as a principle design objective in dealing with the current network and service

management complexity.

ITCE606 Knowledge Representation, Reasoning and Inferencing -----------sseeemmmmemmmemimnn.. (3-0-3)

This course focuses on approaches relating to representing different data in a common way,
which is crucial for reasoning and planning for solving problems in autonomic systems. The course
illustrates the importance of (1) defining a common form for relating different information from
different sources to derive a combined understanding of a managed entity, (2) transforming the
common representation of knowledge to a form amenable to efficient reasoning, and (3) adding

constraints for performing intelligent search and planning.

ITCE607 Advanced Semantic Reasoning and Applications ........................................................ (3_0_3)
This course explains how to apply semantic reasoning provided by autonomic systems to build
systems for current and Future Internet applications. This course starts by reviewing finite state

machines, and then using finite state machines to model formal as well as natural languages.

ITCE620/EECE608 Advanced Computer Networks ....................................................................... (3_0_3)

The main goal of this course is to study advanced topics on network technologies. The course
begins with the basic concepts and techniques on computer networks, and then covers technical
details in advanced topics on computer networks. This course also covers the state of the art

protocols in networking technology.

ITCE62‘|/EECE620 MoDbile NetWOrKS covrrererereree et (3_0_3)

Recently diverse wireless mobile networks are deployed. This course provides an in-depth
understanding of the fundamental problems in the area of mobile networks and studies the state of

the art solutions to solve the problems. This course also covers many important issues in the area
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of wireless mobile networks.

ITCE622/EECE626 MUItImedla NetWOI"klng .................................................................................... (3_0_3)

This course deals with the basic concepts that multimedia data can be effectively transferred
through wire and wireless network. The course specifies media control technology considering
networks and network control technology regarding media, introducing the best suitable technology
which can connect those technologies.

ITCE623/EECE663 Estimation Theory ............................................................................................. (3_0_3)

This course introduces the conventional linear estimators in frequency and time domains. In the
algorithm point of view, two issues associated with the number of computations and the numerical
stability are addressed and the modified estimators are provided. Furthermore, modern estimators,

mainly designed with linear programming, are tackled under mixed criteria.

ITCE624/EECE668 RObUSt Control .................................................................................................. (3_0_3)

This course summarizes modern techniques, based on linear system theories, for analyzing and
synthesizing linear and even nonlinear systems. Especially, so-called LMIs (linear matrix inequality),
belonging to convex conditions, are used to design robust controllers against nonlinearities or

uncertainties under various criteria.

ITCE640 LOW Power Integrated CirCUitS ....................................................................................... (3_0_3)

The low power design of CMOS Integrated circuits is essential to implement the low power sensor
networks. The class starts with the review of the CMOS device physics with the emphasis on the
subthreshold operation. It covers the low power analog circuits such as OP amps, switched
capacitor circuits, continuous time filters, analog-to-digital converters and RF circuits. It also

covers the low power design technique of digital circuits including low power logic circuits and
SRAMs.

ITCES41 SemicONAUCEOr TREOIY -« wssrssersrasr ettt (3-0-3)

This course provides a fundamental and in-depth knowledge of the theory of operation, modeling,
parameter extraction, scaling issues, and higher order effects of active semiconductor devices that
are used in mainstream semiconductor technology and emerging devices of practical interest. There
will be a comprehensive review of the theories and latest models for the devices that are valid out
to very high frequencies and the use of physical device modeling. A review of the latest device
technologies and architectures will be presented. The course will be a prerequisite to the other
applied courses in nanotechnology, nanoelectronics and photonics.

ITCE642/EECE598 Advanced Nano Devices stoeerererereriiaiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiiiiiii. (3_0_3)

This course covers recent developments of nano devices. Lectures focus on basic device
fundamentals, second order effects, fabrication processes, characteristics, and reliability of novel
devices. Through term project assignments, students are expected to gain an understanding of
advanced electron devices.

ITCE643 CMOS CirCUitS for sensor Interface .............................................................................. (3_0_3)

The operation principles of the sensors for monitoring the human body or the environment will
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be introduced. The low power circuit techniques will be studed by using the CMOS technology. The
front-end analog amplifier, filter, analog-to-digital converter, microprocessor, memory and RF

circuits will be covered.

ITCE644 Nano BIO Sensor Engineering ........................................................................................ (3_0_3)

The operation principles of the nano semiconductor devices and the bio-medical sensors are

covered. The application examples of the nano devices to bio-medical applications will be studied.

ITCE645 Sensor Technology for Convergence ENgin@ering:: s sseseseserererersiaiaiaiaiaiaiaianenann, (3-0-3)

Sensors are small devices, in a sense, designed to replace bulky analytical instruments to meet
various needs in chemical, environmental, biomedical, agricultural, and several other industries.
This course will discuss how micro and nonotechnologies have been shaping the sensor design and
development. Development of sensors that are small, consume little power and inexpensive is key to
realize the goals of U-health and U-Environment initiatives which are becoming common across the

world.

ITCE699 Master Thesis Research ------------------------------------------------------------------------------------------------------ (1 ~9)

A research course for Master’s thesis.

ITCE710 A/Z Special Topics in Autonomics ............................................................. (Credits can vary)

This course covers the new theory and topics of the Autonomics area.

ITCE720 A/Z Special Topics in Communications & Networks::--eemeeeeineens (Credits can vary)

This course covers the new theory and topics of the Communications & Networks area.

ITCE740 A/Z Special Topics in Nano Sensors and Systems - eeereemeereeninnn. (Credits can vary)

This course covers the new theory and topics of the Nano Sensors and Systems area.

ITCE760 A/Z Special Topics in Biotechnology .......................................................... (Credits can vary)

This course covers the new theory and topics of the Biotechnology area.

ITCE800 A/Z Seminars in IT Convergence Engineering:-:::---ssseereeeeerecimicinnnes (Credits can vary)

This course consists of seminars on recent developments in various topics.

ITCE899 Doctoral Dissertatlon Research ......................................................................................... (1~9)

A research course for Ph.D. thesis
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4. WIS 7 R
NUCES501 Nulcear Engineering ....................................................................................................... (3_0_3)

This course will cover an introduction to nuclear power plants, interaction of radiation with
matter, neutron cross sections, diffusion theory, criticality calculations, reactor Kkinetics, neutron
slowing down theory, heat transport and temperature distribution in reactor core, and reactivity
feedback. The objective of this course is to learn the fundamental concepts and tools for the

analysis of nuclear fission reactors.
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NUCE502 Nuclear Reactor Physics ................................................................................................ (3—0_3)

This course is an introduction to the theory of nuclear fission reactors including neutron
transport theory, the P1 approximation, and diffusion theory. In addition, it lectures on criticality
calculations, which are crucial for reactor interpretation, as well as reactor kinetics, neutron

slowing down theory, and numerical solution of the diffusion equation.

NUCE718Q Advances of Nuclear Reactor Physics and Engineering e (3-0-3)

The course covers the theory of nuclear fission reactors including multiplication factor, scalar
flux and net current, reaction rates, diffusion theory, criticality calculations, reactor Kkinetics,
neutron slowing down theory, and numerical solution of the diffusion equation. An introduction to
heat transport in reactor core is also provided.

NUCE702 NUCIGar ReaCtor Experiment ......................................................................................... (1_0_1)

This course consists of the introduction lecture of reactor experiment, and the practical
experiments using KUCA (Kyoto University Critical Assembly) in Japan. The KUCA is a
multi-core-type critical assembly. Students visit the facility and participate in three major
experiment: approach to criticality, control rod calibration, and measurement of reaction rate. The
subjects cover overall topics of nuclear reactor and help students to understand the essence of
nuclear reactor physics and radiation detection.

NUCE510 Nuclear Power Plant Engineering -------------------------------------------------------------------------------- (3—0—3)

The overall objective for this course is to have the students understand fundamentals behind the
nuclear power plant design and analysis. To achieve the objective, the course provides some basic
concepts essential to practical engineering which will be frequently met in the nuclear power plant
areas. To this end, the key theories for the analysis of components constructing the plant will be
addressed based on the thermodynamic cycles as well as fundamentals. Characteristics of the major
components are also learned throughout the lecture.

As a practical application point of view, theoretical backgrounds of a thermal-hydraulic analysis
computer code, MARS, will be introduced for familiarity, because it is most widely applied to the
analyses of the nuclear power plant as well as experimental facilities in the nuclear
thermal-hydraulic research areas.

NUCES20 Radiation Det@Ction -+« «+ -sssseeersrersrerseraeraitanieitesitanttettessteste et a sttt e e e e snsesasees (3-0-3)

In this course, students learn these 1. Fundamental principle of radiation detection like particle
characteristics and an interaction, 2.0perating Principle of radiation detector for different particles,
3. Measurement technique like data statistics and handling, and spectroscopy.

NUCE530 Radioactive Waste Management ittt (3-0-3)

This course is designed for the senior undergraduate and the graduate students of nuclear
science, nuclear engineering, environmental science and engineering, biology, geology, and
chemistry to provide an overview of fundamentals of radioactive waste management. This course
includes nuclear fuel cycle (front and backend), radioactive wastes generation and types, radiation
source/measurement/effects/nuclear waste incineration, actinide chemistry, mechanisms of
microbiological effects on radionuclide immobilization in the environment, treatment technology of

radioactive wastes, waste form development and testing methods, geological storage and disposal of
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wastes, modeling of radionuclide transport, decontamination/decommissioning methods, and risk
assessment/safe analysis of repository. The primary goal of this course is to provide the students
for wunderstanding of radioactive wastes, immobilization of different waste forms and its
management practices so that student will be able to work effectively with nuclear and

environmental engineers in industry or academic institutions.

NUCES11 Heat Transfer PRySICS -« wererreeeeee e (3-0-3)

This is a graduate course describing atomic-level Kkinetics (mechanisms and rates) of thermal
energy storage, transport (conduction, convection, and radiation), and transformation (various
energy conversions) by principal energy carriers. These carriers are: phonon (lattice vibration wave
also treated as quasi-particle), electron (as classical or quantum entity), fluid particle (classical
particle with quantum features), and photon (classical electromagnetic wave also as quantum

particle).

NUCE518 Nuclear Thermal-Hydraulics=1 e, (3-0-3)
NUCE519 Nuclear Thermal-Hydrauligs=2 e, (3-0-3)
NUCEGSTT TWO PRAS@ FIQW ++-re-rersererersemsmreeseateitesteteitetesssteat e s e st et s s e e s s s st eas st ese et e e se e (3-0-3)

This course will discuss pressure drop in two phase flow, heat transfer phenomena and phase
change such as condensation and boiling phenomena. Based on these, applied design technology
and malfunction in normal operation of steam generator, condenser and nuclear reactor will be

analyzed. Also, flow boiling crisis and instability in two phase flow will be examined.

NUCE711 Probabilistic Safety ANalysis - tsrreririmimimiiiiiiiiiiiiiiiiiiiii (3-0-3)

Basic Concepts of Risk and Nuclear Safety, The Nature of Nuclear Power Plant Accidents, Nuclear
Power Plant Safety Systems, Risk Assessment Methodology 1. Event Tree and Fault Tree, 2. Level 1,
2, and 3 PSA, 3. External PSA, Reliability Analysis and Major Nuclear Core Melt Down Accidents

NUCEDS23 Plasma PRySICS - sssesesesesesstmtiteitiet ittt (3-0-3)

This course is intended for the fundamentals for the use of E&M (electricity and magnetism),
charged particles or e-beam, and plasmas for biomedicine and some basics of molecular biology
and thermodynamics included.

NUCE524 Radiation Safety .............................................................................................................. (3_0_3)

The knowledge of radiation expected ,when radioactive isotopes, radiation generators, and nuclear
power plants are used, is introduced. The principle and practical methods to minimize the radiation
exposure are given. Students will understand the radiation and study the detection techniques, the
radiation effects to human body, the protection principle to prevent the radiation exposure, and

etc. Safety-related issues in different applications of various radiations are given to students.

NUCE718M Particle Accelerator Technologies ............................................................................. (3_0_3)

This course covers subjects related with the principles and technology in the Light source
accelerators. The key words covered in this course are; Introduction to accelerator physics
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(Storage ring and XFEL) and technology, Magnet technology, Vacuum system, Diagnostics

technology, laser system.

NUCE526 Synchrotron Radiation Science and Applications e, (3-0-3)

The first applications of synchrotron radiation were in the field of solid-state physics. But, its use
now is ubiquitous in all the physical and natural sciences, with also significant medical applications.
‘Samples’ studied at beamlines range from man-made inorganic materials and devices, natural
minerals and rocks, environmentally significant specimens, cultural heritage materials, biologically
relevant molecules. The class covers the properties of the important beamline experimental
techniques and their principles, and also, introduce to free electron lasers and an overview of the

most common experimental techniques and applications.

NUCE721 Radiation Shielding and Monte Carlo Simulation - e, (2-2-3)

The radiation produced in utilizing radioactive isotope, radiation generator, and nuclear power
plant is introduced. This course consists of how to protect the radiation to minimize the radiation
exposure and how to use well-known Monte Carlo codes. Safety-related issues in different
applications of various radiations are given to students. This helps students to understand the
principle of shielding analysis using Monte Carlo codes (FLUKA, PHITS, MCNP) with fundamental
knowledge of Monte Carlo calculation. The practice course of each codes will be given to students.

NUCES533 Radioactive Contaminants in the ENVIFONMENt: - eeeerrreemerremmieieniiiriniieeaneeenns. (3-0-3)

This course provides the graduate students for an overview of fundamental radiochemistry and
hydrogeochemistry associated with environmental nuclear wastes on soils and groundwater. Because
the environmental concerns of the fate and transport of radioactive contaminants in subsurface
environments are significantly increasing and the nuclear waste management is also depending on
the interaction of the radioactive contaminants on mineral surfaces in soils and aquifers, an
increasing understanding of fundamental radiochemistry and hydrogeochemistry in contaminant

transport and remediation processes is strongly needed.

NUCES34 NONCryStalling CeramiCs - ---swsssssrsssssemsmeeeeteie et (3-0-3)

This course teaches basic theories and the most up-to-date research trend on principles and
generation of Photonics glasses which are applied to the movement and generation of photon,
laser, optical communication, display, etc.

NUCE731 Advances of Radioactive Waste Management ........................................................... (3—0—3)

This course provides the graduate (or senior) students for advanced wunderstanding of
radiochemistry, radionuclide speciation, aqueous geochemistry and modeling, mineralogy,
groundwater hydrology, low-temperature solid waste form development, geomicrobiology,
mechanisms of microbial transformations of actinides, fission and activation products, the impacts
of microbial activity on disposal of low-level wastes in shallow land burial grounds,
intermediate-level waste in engineered facilities, and high-level waste in deep geological formations,
microbial gas generation from radioactive wastes, environmental contamination and remediation
methods, bioremediation of contaminated sites, vitrification of radioactive wastes, and

decontamination methods and technology development.
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NUCE732 RadioCh@mMUiStry --swswswsrsrseseseseseses ettt (3-0-3)

This radiochemistry course is designed for graduate students in the nuclear engineering or other
engineering departments, and the chemistry department, who are beginning their careers in
radiochemistry. The objective of this course is to introduce the theories and fundamental
understanding of radiochemistry. Topics to be covered the nuclear stability, including the
fundamental principle of radioactive(alpha-, beta-, and gamma-) decay, the interaction of radiation
with the matters, and their measurements through alpha/gamma spectrometry, and gross
alpha/gross beta counting. In addition to the protection from the exposure of radioactivity dealing
in the laboratory. furthermore, the usage of radioactive tracers in chemical kinetics, the separation
chemistry, and the environmental chemistry will be also covered in the course. Each student from
this course will be able to work effectively with nuclear engineers and the environmental

radio-chemist in the nuclear industry or the academic institutes.

NUCE733 Chemical Process for Waste Management and Decontamination ----xeeeeeeeeeeeeenes (3-0-3)

NUCE699 Master Thesis Research .................................................................................. (Credits varies)

Students will conduct Master Thesis Research under the guidance of advisors.

NUCE899 Doctoral Dissertation Research ..................................................................... (Credits Varies)
Students will conduct Doctoral Dissertation Research under the guidance of advisors. Students

will conduct Master Thesis Research under the guidance of advisors.

NUCESODA SeminNar A -c-rerererererereee ettt e it s e (1_0_1)

Weekly seminars are organized throughout a semester. Prominent speakers whose work related

with various fields of nuclear engineering and physics are invited for the seminar.
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2018 #FI=tE - o=t
HBUES YYE
Oler=s A e 2oL H)-3

EVSE501 stH= 3-0-3
EVSES10 R 3-0-3
EVSE520 7124 3-0-3
EVSE525 ARQ A 3-0-3
EVSES35 7] 42 3-0-3
EVSE540/1BIO665 AN 3-0-3
EVSE550 g5t ¥ 1-6-3
EVSE565 HersEst 3-0-3
EVSE575 x| 287 3.0-3
EVSE579/MATH538 g7 =7 3-0-3
EVSE580/IBBT622K g7 18R} 3-0-3
EVSE581 = stet 3-0-3
EVSE582 715 ¥ 3}k 3-0-3
EVSES83 &g 7)8kst 3-0-3
SE EVSE584 A Aol st 3-0-3
EVSE58 S Ed=E 3-0-3
EVSE586 St 9 & 3-0-3
EVSE587 R8st 3-0-3
EVSE590/NUCE546 g7 =9 oat 3-0-3
EVSEG21 o 4] 2] 58t 3-0-3
EVSE6E55 dgeded 3-0-3
EVSE661 3717184 % Y 1-6-3
EVSEE65 AR 3-0-3
EVSE667 P F=AEA 3-0-3
EVSEG80A-Z AEFAER A- 3-0-3
EVSE681/MEIE655/WEGS587 SREIER 3-0-3
EVSE711A-D 38435 R A-D 3-0-3
EVSE720 &g - oA FEl 3-0-3
EVSE725 HE8 =7 3-0-3
EVSE730/CHEB738 shoret7 9 s H TR 3-0-3

EVSE699 PEPARRCR- ] heista

EVSE899 EIDVRNECYC ] peista
Ak EVSE695 #7 A (Project) 0-3-2
EVSE795 e 0-6-3
EVSE599 Ao 1-0-1
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4. wit= 8
EVSE501 22 (Introduction to Environmental Studi@s):« e,
e 429 Homo sapiens sfi¢to]Rel woEsl UFALS FAlo= shte 2§ gHGALS Aot
Paleoecology?t paleo-archeology, ITf anthropo-bio-geo 73WHstet LAAAL, YAZRLES T2 EA
acjorualzt Afglet 35 L ok Aol AElE %

2138 A ZF

sttt £35] Holocene Wol7] As SHEfES &7 9
TuA ad) 49 vludAo £2=stH, SEjEY egateto] dAlE st 2147 e AT

oz RSt

EVSE510 24 -3SHH & (Introduction to Environmental Engineering)
grjed, #Aed 5 SFFede] ddur Auf, ojo gjst ojAl Fof oigt ZjZARl o3
HlEE = b2 5439 o529 4, B AFYHS H|E£5t9 o] ¥ 5= ST
EVSE520 I:I-I7|2°1 (A"- P0||ut|0n) .................................................................................................... (3_0_3)
g71ede] 4, Z2a ¥ Kﬂoi‘ﬂ“”% Zojgitt. gizjed 249 Y t7idE 4% 5488 ¥ 249 19
S O&0.
(3-0-3)

I 7|2 FY FAYY 5 7=

EVSES25 4212 (Water Pollution)
chret aAogedel SR 2S4S D oS0 ¥R U oFo] 9
dabe wa
EVSE535 ]I1I7I% i-la (Waste Management) ................................................................................. (3_0_3)
Qo L ARIMZIZO el US4, WA RAPIY, AWsh/Eel J1Y, B2 shard, ABeE, A% A
HAUlE, ¥18/d B7E /ol ® AdEriE Ay 24 52 HeH-
(3-0-3)

a’ T

M&E (Environmental Biotechnology)
2d4 %

EVSE540 &7
2Ale] WD SZEol F2AL A YBIH S LEs U
At e S e
EVSE550 ;I_%"I—g—%_r)\algn‘l (EnV|ronmenta| Englneerlng Laboratory) .............................................. (1—6—3)
Q_OE:I]‘:'K] i%quﬂ 1l 3 %Eq _Q__]—o]‘ al KHD6PK4 /\]E-IK]‘i]_J 7(1]7\} O X U] }\E%ZHQJ Scale up ﬁ_Kﬂ )\] 3 75]!’]»
o 814 W 28 Sof thet ol Ao pHH
............................................................................. (3_0_3)

1\471] al 31_]7(—1@-

EVSE565 £7AHr2-85t (Reaction Engineering)
(Chemical Kinetics)dt 8FS-7| 4 A1S AMuErA 0 2 7§43ttt Elementary reaction step?] 7|E3Af
chech 2UA Q uFUA weole B, HA L AA

stetE-olst
W o]22 vy, AAEFSO] Kinetics@}o] A=
of tisto] B2t
EVSES75 Z|_"L§]-7=I (G|ova| Environment) ........................................................................................ (3_0_3)
A7l AA 874G shte] AlARoR st BAste We wjech th7|e} joFe ERAoR o, 7}
Z ouix|et gHH QFEAI0] MubAol Ax|QF AFSAIEA, 18] QFWAIo] 2|7t AupHd e BASH o]
A& HEt

o) h22 ool Wag 714x
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EVSE579 =|_ %AI (Enwronmental StatIStICS) ............................................................................... (3_0_3)
A7t/ B U A TEA BololA AE o 8EE 2 FAIIEO hE J1EUe L pde aSotn @7

o3 AR dolel2 57 AmEYOS o|gsto] RASED T AUS Mot PUS MLT. EF LELY

2 Sslof Lol dolEld] Tidt S42 FTAOR oSl M SV M, TE, HNYHE £

gt

EVSE580 iyg_—,l__i_zl_ (Polymers and Enwronment) ...................................................................... (3_0_3)
DEAL A @S olsfeln FESlY] U A skel R nRAL BEl] AR Jfd, LEA B0 PE

U Ex, AW nEAF Adjere] MSHNES FHAL TR T3 nEA BAL olsfstn FEsHE ol

A AR N1EES Adnt

EVSE581 %%%EIQ%I' (Environmental Physical Chemistry) ...................................................... (3-0-3)

=1
s, etefibgel, geteh, Arletst, #Ustst 59 7|2 deleS JYdH. B #EwAlES =S

WAolA olslishe 53& vlYEtTt.

EVSE582 7|_§_ﬁ§l— (IntrOdUCtion to Cllmate Change) .................................................................. (3_0_3)

7139st 1tsto] 7125 sh&stth 7]3usts dovle AHA d2jn AYAQA QRE, oS EdiA K17
St A LA WA 7SS 01I*7ﬂ LEdsh=A], ool 7]estel Tof g JFL o9 o
_ Moz 3

EVSE583 Ii_l-jo'-'l_?_jlil-ﬁ_ll' (EnVIronmentaI Inorganlc Chemlstry) .................................................... (3—0—3)
S EAL 249 WA olshistal siAshe Fr1gke Wigolu, Atol tieh ZIEX|AR FARIY
al pHulSo] o3t YutAQl o2& 7}o] IR} &

EVSE584 ZI?_ o_n_z-"glé (Earth EnVIronmentaI F|u|d Dynamlcs) .......................................... (3—0—3)
AT 715 H =g "o g olslistaL o535ty Hsll 7 712ol He AlRAlEHS
N 9 gelapgol ol Zelgrct

OTT‘
)
N
L
4o
I
it
%)

EVSES85 A 2R E (Basic Principles in Environmental Materials) -«eooeeeeeerenneeinniiinn (3-0-3)
stef I A2 28, &7, olyA] SofolM = BRI ATS sh= AIAEE o|sfst=d A0 1ASt
gro] 712 7igxt A LA EY] . 24 A, S8 ¥ BUYESol gigt dytAQl o]2 sttt

EVSE586 ZAULCFEZMA R (Environmental Nanoporous Materialg) oeeeeereereeeneeniaenicnannns (3-0-3)

NT, BT, IT ZofoflA Fgtet 38 7Hs/d2 #A e Uethasd AR #x, &4, 283 24 &4 3
Q3 AT AA9 552 F1E, AZ20|E, AlPO4-based A, 374 AlIZ2HolE, Hlzxz A A, MOF
AR 52 EZdote Ukt3/dane 24 2, FEFEREAE] gARlE &9t Yetha/dAaxe] /o] digh

EVSE587 EI_I- 7|§l-3_||- (EnVironmentaI Organic Chemlstry) ....................................................... (3-0_3)

AR 328 noigoA 2FT V12U SN S Uy 5 Aot B
971813t 2AS0] H7He] o], We 5 of@A ASsHeAld] U3t ols|E £go=M AHRA, YshyL,
@HReIE 12 5ol JlRAel KA ER0e A
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EVSE590 i._l' _cﬂ_g_%_!. (Bioemediation Engineering) ................................................................... (3_0_3)
Qoly] goko] Eolo] Wt LS MESHA BY7]|5S HAl07 o3| 71| bioremediation o 3F o] =&

W17 % U4 S8 AllE FHoE ot

EVSE599 k"nlL_I. (Seminar) ............................................................................................................... (1_0_1)

2o B MBS A4, AA #4712 WA 2
o #PWA ATA U TWelRRRE Fujelo] AAFATA )20 A} A

E

EVSE621 ]I1I_¢_i-IE_I_g_%_IF (Wastewater Treatment Engineering) .................................................... (3—0—3)
NE omaol WAY, 54 W 2E 42 71E0) Ojg AN AAE SSeth A7, ojnt 59| gejsd

Y R oot FEY et maA Zled digt 712 | SE0lES ot

EVSE655 3HO°|:=' I_E_ (Ocean BlonChemlcaI Cycle) .................................................................. (3_0_3)
At Zsor st ti7|=2 Wad A4S0l didel Qsto] AARE 715 AAY eAd=SHE9 siY
lolAlel &gt vt} o]& Foko] siguolA WAsts =, ot ¥ A A8E9 £S5 3 A

AAISH= = ofof Qi
EVSE661 EZA7|7|2M 2L A (Environmental Instrument Analysis and Experiments)---- (1-6-3)
iy 719 9i2]et 2gof o} Lot®w MS, ICP, AA, GC, HPLC, Gas Analyzer S

m
<
%)
m
o~
o~
(8]
N
o

24

HPRAe] B2l Sl YT S0k 2T AYEAZIS) AFUAF olltol Sl A ot
o x
o

170 ohsh o2t

EVSE667 %%2%%@_5_}5’ (Po”utant Ana|y5|s) ............................................................................ (3—0—3)
BHodeEel SPuAe U WEY, $EY BAsld, DPUVI2Y o@RA, EWRASA wA 5

ZE3tAlo] BAHAS }20}

od"1uv W = w

EVSE680 EHBSHEE A-Z (Special Topics in Environmental Engineering A=Z):«:««eoeeeeereees (3-0-3)
wibipgo] =t otel g gehRore] I EAY &%, FAEE T, A S 22 Bofe FAES

A Zrolgiy.

EVSE681 EHi-IIO"I_—IZI (Alternative Energy) ...................................................................................... (3— _3)

EjQbolUix], Zeoluix], 2, mtel, sjobd, wlolouja, AaoUx] 5 THEAES AL & Ye cheks

A x5 BeN $8715e A
EVSE695 341?01?_ (On—site Process Study) .................................................................................. (0— —2)
Elorolu A, EeoUA], x2, wel sjobe, ulolonlA, Aiclix £ ZalEAS sjAT 2 Qi riokat

WY oURASo gete 887142 Audt.

EVSE699 MAH=Z2OI1L (Master Thesis ReSearch) s (ZpHEHA)
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EVSE711 EZAZ4SIEE A-D (Advanced Environmental Process A-D)-:--ooeeeeemmmmieiniiiiiinns (3-0-3)
dETANEY o eRA Hof BAeE 57449 oA Eet ofye} SFEHAZ st FYAIAIAES AA
A AA7=S vl

EVSE720 &#7Z-0jL{X|] Z=Z0| (Photocatalysis for Energy and Environmental Application)-- (3-0-3)

St A FEuie] dejet 544 olalistar ole] ookt e oHA|l §87oFS reviewstt}. ¥reAE2], FA
71srel, Fatel Sol gigt 7|2d2E ANt FEue S8 okl (LEjgoldx] A, (2)e4748% (3)xF
278 AR AR 2opo] figt d2] U FHAAFL FFE =

1— o o=2 v u

EVSE725 %%AOH%_E_;SI (EnVironmental Bioprocess Engineering) .............................................. (3_0_3)

B3, BAEL, HaAle, SR BAY 71E 0|22 AX BANSEAO FBshed aru:
CREG BOHE AAlS 2SsHe e BACR Ytk o2 ¢sh AR, B, A UUY JEAAS vgoR
Brppesl 428 AAA BHIA BA4RBRE ot AMHoe BAR

m
<
n
m
~N
W
o
ol
=
rF’i'
ox
ng
][}
—
o2
o=

=2

H A3 2 (Introduction of Marine Environments and Biotechnology)-- (3-0-3)
HyEE ol = %‘HJE.“ ety d+arl H et gy il 1Y J2Arg2, YRl s AW

RS o83 P Batrolo] ofet 27) X SEARIE CHECt
EVSE795 Zr%ﬁ; (Independent Project) ...................................................................................... (3_0_3)
SAp o2 ATARNE Agstel Apulel 23oh WA ALRAMOR AT el AREL APMAR} o

of A7 2YAOEH AT ZRAE] 23 JPL vject

EVSE899 I:lII'AI'_I'I_I'__E_ﬁ;. (Doctoral Dissertation Research) ...................................................... (7"%%"1&')
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2018 A AMYYJSAY - Cfate

1. 1S=2H

A AR Z5EE (School of Interdisciplinary Bioscience and Bioengineering)= 0]213
SRAY B Robe Mms) U2 AYA, AL, §TA Aot 53, 4@ 7 AL L7
Folgpetat R 1At 5442 S22 AVIE wSsAAY YHES 5%‘% Lz attstw o] stA 7t tfst
golch. s, =2, ofsh, ot @2 7]xapst Fopet AXL, At AL AlaA, ek, @Fset o2
5 =ore] A4, 7, ofojto]o] Fofl ofsf YA olsh %@. &0 o M=Z& paradigme Fx3H
uz io“’ @ ﬂrs*x} A 7l XY S RAY TS E IR 4 RS AAAZ]7] {15t

AAEAE e neage s 7t d1EA deluo J)E suets sYHoR Lty
7)Estute) g Rotet Matrix@Elo) 7AR QD] 2 ago] wgat AT Hobs FA, SystemA,
SostA SuolA YBAYO] ols) U BAL Y3 A4, o, 712 L 71719 Akut YAES U o)A
S8¥oF 58 m3HIT)

o} 1 5] A4 FAo] Wet Track 3
10| Track Sio] A% H32 £tt. Tracke el Soio] el ZE% Systems Biosciencedt Bof%
Systems Bioengineering &+ 79| trackZ 0 A& AFE2 A =wyeto] A

SMPSo] AP Ao mep waA wuhuge Aokstol Byel LgusldA Ao eyt
1 Baibgel 552 g AAY BF B4 U AP WA BB o|4sto] AR I Y B Hop of /|
AL 7157 otn oho] 2} track ' @S 54 A track ¥ WUTPS o]25H: 02 o] RofA
oloo) Wad we} ofe Bt ke shmole] 27w et uehd A% PYFetyel wuuye
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QA STEAE A ulore susty] 913 B AAol

Lt T'E E0|4 B

59 ol spge @wwgoR WotE 1 muwy YES P gL track®2 Sl met ARt
ST AERAe AAH WPFARY anwy sl 45 @S Fotel S oAf v, 53,
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2018 A|ARA/ M ZSHuHY - of
Mt CE:
o4& St4HS i/ =1 740|-A13] -5+
AsEs IBIO614 gt nfat 3-0-3
IBIO711/PHYS712A 12u}o] @ o]u]A] 3-0-3
IBIO650/CHEB643 T2TjA} RSt 3-0-3
IBIO528/LIFE517 nE=1-byi=Psi-i} 3-0-3
IBIO657/MECH532 xxlDst 3-0-3
IBIO616/MECH624 MK S K| 3-0-3
R IBIO514/AMSE669 LE A K| K 2 3-0-3
IBIO621/CHEM652 MK D2 XSS 3-0-3
IBIO529/MECH535 HHO| @B A 3-0-3
IBIO655/LIFE515 = Shapst 3-0-3
IBIO652/LIFE601 TZERPR2E ] 3-0-3
IBIO530/CITE551 S R PARS 3-0-3
IBIO531/IBBT501 SEIA GG 25 2R 3-0-3
IBIO511 yjo] Q oA} 3-0-3
IBIOS12 BeEASt 3-0-3
IBIO513 SRR L A g W A2 3-0-3
IBIO515/MECH579 IRAIE2(OIARAG eI 7) 3-0-3
IBIOS16A-E SHAIZHA e 2 2-0-1
IBIO518/LIFE509 T2 Y= 3-0-3
IBIO519/EECE551 TR & o AbR] 2] 3-0-3
IBIO520/CSED515 7173k 3-0-3
IBIO521/CSED514 e 0] Al 2 3-0-3
IBIO522/LIFE414 A AL 25 3-0-3
IBIO523/MATH443 Mathematics for Biologists 3-0-3
IBIO524/PHYS420 A3222](Biophysics) 3-0-3
IBIO526/PHYS413 Me2a)st 3-0-3
IBIO527/CHEMA441 77| 2N DAl S 0-6-4
e IBIO532/IBBT530 Zopg2st 3-0-3
IBIO612/PHYS667 A|2Fo| =AY 25t 3-0-3
IBIO615 1 FBiotechnology 3-0-3
IBIO617/MECH646 U bpo] @ st 3-0-3
IBIO631/PHYS666 A =e]st 3-0-3
IBIO63632/PHYS720 wnpstER 3-0-3
IBIO633/PHYS662 M2 E A 2a]st 3-0-3
IBIO634/PHYS665 iy st 9 E2EolE 3-0-3
IBIO635/LIFE616 o] @ 7 S A o] A 3-0-3
IBIO636/LIFE617 Z x| Y5}t 3-0-3
IBIO637/LIFE618 T 2EQUAQ BANYESS 3-0-3
IBIO638/LIFE619 AR 3-0-3
IBIO639/LIFE720 A=A ER: L) 3-0-3
IBIO640/LIFE719 Bxpg2a] s 3-0-3
IBIO641/CHEM721 2] BA} 5} 8t 3-0-3
IBIO642/CHEB731 AA| R D3 AL 3-0-3
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ol staus 22 Zol-ME-3ty
IBI0643/CHEB732 Beeddsdsd 3-0-3
[BIO644/CHEB733 AN Zufjofz st 3-0-3
IBIO645/CHEB734 MET st 3-0-3
IBIO646/CHEB737 B EDSER 3-0-3
IBIO647/MECH643 olx| &t 3-0-3
IBIO648/MECH647 A 55t 3-1-3
IBIO649/LIFE622 A 2 5H= 8k 3-0-3
IBIO651/CHEM669 M5}EHET} 3-0-3
IBIO654/CHEB644 K AR 0] 25t 3-0-3
IBIO656/LIFE508 oAy 2st 3-0-3
A A el IBIO658/LIFE503 TgHAs 3-0-3
IBIO659/LIFE505 A7 M 25F 3-0-3
IBIO661 At 3-0-3
IBIO662/CHEMb542, BB ast 3-0-3
IBIO663/LIFE611 MA| LR 28t 3-0-3
IBIO665/EVSES40 S ETE 3-0-3
IBIO666/AMSE612 X-Alo]u]A] 3-0-3
IBIO667/CHEB645 CHIl A A8 3T 3-0-3
IBIO712/PHYS712B Current issues inbiologicl physics 3-0-3
IBIO801W/CITE700H NIHZE Al AL abA] 2Hd Q= 1-0-1
IBIO801A-Z A| AEIA I SHE 7} ks
IBIO811A-Z IBIO th&rd Ajo|ut 2-0-1
Atat= IBIO699 SPARTRCR I 71 8HA
IBIO899 LN RONe 71 8HA
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4, AR 48

IBIO5T1 HEO| QAL (Bio-IMaging) -+ -+ +ssesesesererererererereteteiiiii (3-0-3)
NS mdste= YAl U] 220 dsig FAdstl digh 24l 7IHES A £3 ol &9 Alx
YA Al 29] in-vivo &% st(dynamics) A5 270,

IBIO512 ng%%}"%_!- (Biostatistics) ................................................................................................... (3_0_3)
AEsto] olsflo] A ¢ FQst ATS £88ctl Qe L2 A L nysto] gigh 7[2A PHES Us

£5) gejst wy, vk Sojsh QA AlAT Sejsh QA NSAL QA HEFY, AR 05, AZSs Y

Hedsh 59 FAE O

IBIO513 {4 L oz M B 22| (Information Processing for Genomics and Proteomics):-««+«- (3-0-3)

SAAS U oRjste g FuAe e olshe. SAAStS U chue ARlHe) YelE ol

AR e, v A A4, AR EE 24 52 Hdl Bast AEAY WS oE. ob=e], OWA o

o A, oA JeARE 24 9 TP AlE AlgoldE Hst AR 7IEE A

IBIO514 Lt MAAHE (Nan0-BiomMaterials) - - -ssersseeeeseessressemseresisisesssesisesise s (3-0-3)
Uirdio] @ ol Aokr|&S viglo® st UL it]S(Nano-Medicine)o] dist 71 2A Q1 @& 475t

LHdo] F&EE= AR AAEstA, getd, F29A, MasdAd E4d0 dish At &4 olsid &

e 7ot

IBIO515/MECH 579 DM X3t U2 (Introduction to Microfluidics) e (3-0-3)

Microfluidics &oFo Qojx9] Z]xAQl o]2ut (d: AG A9 Ruf =®AAL  electrokinetics,

dielectrophoresis) Zt o] & z=Q o] Ojste] 50, Microfluidics?] 28 Fol 2 Axje] AurAlQl

olf+oll st MEAA AAS HAes & F=Ho2 tjojaz AHE WA (convective-diffusiong ZZ
=

&) electroosmotic flow2 4x&o2 siAst &, Yt AHgsts AW Mr1Pe LT YA AES

siMe & s s vadh

1810516 %_II.X_“?_I.ﬁ;_%I-I:IH‘l% (Method |n Interdi$C|p|inary Research) ............................................ (2—0—1)
FER =R} AFojsto] Aol Al w2 A7 WHE, Ausid WHes] gt A=2 shu] 1 A

L A3 2A& AjH|A, A3 JPE 5L A=r|, Ay, Ado] gist siA, Au 2¢S 95t Ad AE 5o

Zapsict

IBIO5‘|8/LIFE509 _L:'kIIE* %%_I ( dvanced Cell Biology) ........................................................... (3_0—3)

AZO) 7AWk BAXA LA olsjAl7ln, 3 U AAACIAS ol 8F WA ZAuto] sjA, mAEH
IR 52 ol8d AEUY A WuAe] W el Yy 52 chEch

ool

IBIO519/EECE551 O] R &G A2 2] (Digital Image Processing): - - wwessrimsmimsssisisinneins (3-0-3)

FHOl ot 49 Aet #AZ GEt. ol 9ol AFEQ] AlZAY) 1x2e} Hdg], FUAIARY B,
%% U AsHQuantization), GAF2] 7§A(enhancement)at E-L(restoration), 2AHY H|o]E Q] ZE Ayt ¥t
o] & %—1 OE‘”HEPF”O a5t AAIEE, YR, A Y A 7IMe tEH. E3F off §EY]
= ol& Al QA E AFEH 25 AVl

1
R
o,
1
1]
oﬂ
r-[u
=
m[m
1P
ol
o
=]
)
ujn
o
19
2
ﬂ
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IBIO520/CSED515 Z|A|ISHE (Machine Learning) -« -« st eemeemeememremimiitiiiiiii (3-0-3)
AASSel ARE Anz SEEAe 24F 4 W st
oh TR Q1A %, oabER £ Ato] she S-S ARE}
o} o] HBoNE 7]Ast 1
AmEo oF &7 sk o
Ll

decision theory), &4

2 J

- o - o
S SEU- XA (density estimation), H|o]|= ZAXo]2 (Bayes

variable models), =323 (mixture models), ¥ A

ko
i)
=T
Q

]

@D

5

=]

13t (clustering), 5 (classification), AFY =4 (dimensionality reduction), 3]
HEA (regression), AE9® (kernel methods), VC-XI¥ (VC-dimension), HMM, MLP, RBF So|t}. ==&
ozl 714 &5 WUHZ Yt SASA, SEA PHEO Oisto] wijen, supervised, unsupervised,

o d
semisupervised st&of tsto] vj&

IBIO521/CSED514 EHE'?_I&!% (Pattern Recognition) .................................................................... (3— _3)
WEAAO] gt 7% olee 27 Ghi olF vFeR @ m2 e Salol SEWWS SSalol Tl

2Rl M8 5 ok g 20 shedl 7ol 227t k. EAR WEIAo] Felsti QgAY B

A FHIIt

IBIO522/LIFEA1A A| ABHAMEBE (System Biology) s reeseresseresssrssnsessssssssssasssssisssssssssess (3-0-3)

NYAS Fdste FAA (genome)?} THERAA] (proteome)of] tfst 7] @A Q1 olsfie} o] Y g9 of
g 2 A4S FSt= A UEYIS AsAg W xA-™o st A71E ot AAYAgo] dist =gl

RALS AR Al A8 AHdolA AE QA MEstiuxt &,

ol

IBIO523/MATH443 Mathematics for Biolgists e (3-0-3)

o] B e Mgl st Tkt 2ol RS st o B0 gloo o
WS Bolaxt et o] Ao ZFEA] ndli} SEEAQ RS I HES
A AQl "t Eo] A"t AulE®7dAl(Ordinary differential equations =
equations), &R Al(Stochastic differential equations), E&A|&2|o]A Y1
algorithms), Y E<(Networks), XA 4 2]&(Numerical algorithms)So] A7 tt.

ir)
=

’ T

o
%)
—+
S
Q
=g
Q
0
=3
Q
@,
3
=3
Q
=4
0
5
0)]

IBI0524/PHYS420 Biophysics (Single-molecule biophysics): -« wtwttrerrrrereenrneserecciennieccenene. (3-0-3)
sA=El H AAEoA s W& At A=A oe VIR ddE TRt OFolE, U,
ol H gAY, BlEE 4 H A 2AE H ARA I WAl AEAEE. YAREY S8l =Y

o
g % ok

IBIO526/PHYS413 %-I%%E{%_II- (Biological Physics) ........................................................................ (3_0_3)
YRGS 22A Sy JEgS A&oto] olsfistaAl sk Aa&2](Biological Physics/Biophysics)Q]
7|2 OEH. AL MELFEAA dojus Fast YA gt BeEEdsr ASwUdES AVlst

APAIS =AU AlZoA olslists 5= BiYAIRIH

= L O 1=

IBIO527/CHEM441 7|7| &M U A3 (Instrumental Analysis and Laboratory)::«:teeeeeeeeeeeeene (2-6-4)
FRAMSN S - ZAste, Eeleter L
71715 AHEgh steh 2A9] He|(2d, A7Igtet, A 2utE 2y V]Ehet gAY S wieal AA steh B 2
AZAoNA o2 SEEH=7He 95| ojo tigt 535 W& AP
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IBIO528/ITCES66 T2 E2ALQ25H (Advanced Molecular Genetics): - wrreesmsesesmsmseniiennn. (3-0-3)
This course is d931gned to help students learn recent exiting advances in the molecular genetics.
The topics include functional genetics, model organisms, molecular genomics. In addition, students

will discuss breakthrough findings in the molecular genetics field.

IBIO530/CITES51 A& ZstF A 2 (Principles of Biomedical Opt.& Imaging)------------eeeeeeeeee (3-0-3)

This course will cover two main topics including the principles of optical photon transport in
biological tissues and various optical imaging techniques. The former topic includes an introduction
to biomedical optics, Monte Carlo modeling of photon transport, radiative transfer equation and
diffusion theory, hybrid Monte Carlo method and diffusion theory, and optical spectroscopy. The
later part covers ballistic imaging, optical coherence tomography, diffuse optical tomography,
photoacoustic tomography, and ultrasound-modulated optical tomography.

IBIO531/IBBT501 83| HAE| 3 =2 X|(ntegrative Bio-Imaging Technology):«-«+ -« (3-0-3)
Ao AR S Waboh=0] AEEH = FAI9 MAFGY 7IHES A7|stt. ESt o] & 83 Al=xU

A 71, vesicles & ZFEA] £9] in-vivo =& dynamics) 1S A7) St}

IBIO532/IBBT530 %_ FA %_II-(Tumor B|0|Ogy) ......................................................................... (3_0_3)

QAL T, AL 2E0IMY YT AU AL £A 2L AN BALAIA CREE o)A
o F9 RS Zol Fo2H §RANA st B AJNITE Jof AU SHAL MY, AL 2ES
7 ool ulHEY N & ARYES of %

L
TG Ao, & £7IM=x 5 M2 EXE ESh Hdor V|RoMN YT T

m{n

&AM olssty 2t A4
2 5% & AL

1810611 __,I_:l.kliEﬂﬁAoH:'gll- (Advanced Systems BlOIOQY) ........................................................... (3_0_3)

UgA AR AR S ot 22 AIAE“*““O*OM 7R o2 Bl Sle approach=2 st&eitt

1) 72 A<t A9 24, 2) 2A si22 Hsh A2 2=2¥ Hoj8E A4Sk high-throughput 7|&
= (omics, interactomics), 3) o€ E—i/@ | AARD RS et FESA s, 22 4) A4 B
S GG ol HolEE9 sge ST SAAA AAF 2Ad] gt Fojxl Aol tigt s AlAl. &7
o] H¥tEE= A

AR SOOI AHS AR EE oty BRI Ofs] ohastal, SWRolE fo ded 71E2A
approach=0l| tiet ARPAQL ZFojet 7 AA| A|lagozof AE o5

IBIO612/PHYS667 HFO|2/4=22t (Quantitative Theoretical Biology)::««wweeeeeearereereeseanenenene (3-0-3)
AZ olg Adaste A9 o4 olslo et FFA 24 H B 7|2 det=dY. 53] A
o35 = H

y2et
s, v Eer ARPRs, B, A el ARH], ol A, dolel ufo]

ol

IBIO613/MECH598 AU S-Sl (BioMECRANICS) ++w wswserrrerrrsessseesnisisisisisisisisisis s (3-0-3)
AN A D BAp 2EolA0] Folobs @abol] et 27h, 2 B4 wHES) 4%, FHA Mg o
WME, BOls AN AR AN AABAS o,

I

IBIO614 & MHISH (Frontiers in Interdisciplinary Biosci@nces) - e eeeeeerreemiieiniininiieinne. (3-0-3)
Autehy o2 A3 & e UF FF 2oked et @S Foto] olfo] A & Qe =

AR AGFdS At FAlor AVfFoRN Jeutd s A FA RS =&

IBIO615 A I:g_g_%_l (Advanced Bloenglneerlng) ........................................................................ (3—0_3)
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Aol Hoh 2o A 28] S0 B ATS AT YRVUSY. 27] AHUA AYHE A7E
A% LYY ¥F 9F A7 £WL E.

IBIO617/MECH646 L_I-_l-l-_HI-oIg_I_OI' (Nanobiotechnology) .............................................................. (3—0_3)

SOIA A 2743 vh3o #st 1A, A=, =2, e, BEA 245 S0l A olvx]e He 2 =
A AT, Ten B A% 9 AFSHL olshE. 304 slole 24| High Throughput 247 A2}g 9|
St Bio-MEMS 4AX} @ NEMS (Micro/Nano Electro Mechanical Systems) 7H&bAHY & &= apshr|<=A &
e Eoj3t,

IBIO631/PHYS666 HA 2|3t (Physics of Soft Condensed Matter) e, (3-0-3)

1AM} 2RFd 9] AAf|(soft-matter)E TjESH= Z2jm{el 2, ARoA doju= o8] Fo|d gy 593
A7NG. o|AA AfZolE, ¥WF 9 pBXF 2y melt, AR T EX}, AW (interface)?] Q@ =3t AFS AR X}7]
=

AR M} oF (selfassembled interfaces and membranes), A2k, A (liquid crystal) 5SS o=,

IBIOé32/PHYS720 HEI-%_IFE% (SpECial TOpiCS in Brain Science) ............................................... (3_0_3)

Hof fxet 7lsol tiet AR VIRAINS tE. AL 719, 28, BAlRlE 2R, %3371%, FEA
(neural coding). ?10{7]&, H|H2R £y 75 S 5 gded FAS 2
o AFEFol Tt Aert 2PAoGE =9

o -
0
i
B
]
19
N
re
r-[u
_n
ic)
2

IBIOé33/PHY5662 AOH%%HIE E_I (B|0|Oglca| Statlstlcal PhYSICS) .............................................. (3_0_3)

MAOIA Loltpe 2eld @A cheid Wad EAZRlA Fouwe AE Al J1BA 144
2, AMald 801, AAl A, AM L ole Ad Sof that 7|EA &3 £2o| Protein folding, A1AA
o2 s AH Yol ola] SAEgT Qe wyo] ts) EARele SEIA Fowe A

IBIO634/PHYS665 H|IMA ZAHSH ! S E0|E (Nonlinear Dynamics and Chaos Theory)--- (3-0-3)
ArAoM o] A Lojuti Qe A4 A4S B2 5t Chaos? <9, Synchronization 55 H[AHE
A "oz AHAsict o]9] AR Coupled oscillator®] network pattern formation, stochastic

resonance, A173%t =o]|c},

IBIO635/LIFE616 HFO| 27 EL A O|M (BioCOMMUNICAtOINS) w+wrererrrrrersssemssssninnniaisiniaieiaiea, (3-0-3)
ohAl L A A] AlaE-wAF IF ”iﬁ%J AR A S R 5ol Axrls 2280 AeAg
A AP HiAYER 2AE F Q1A (recognition)?] 7|8Fo] EE HEA|-2RIE, Al ©EIAO] 7]5A

modulext motif, £0]&0] A3 AQ0] HxIA wiS 7Ho|o} AR E E3to] o|sfjstn, o]ER _—rwgl_ A8
o tu

5
AR A} ARUA Mol chet 53Pd, W2 oS fstel ME/ISS A
= AW,

IBIO636/LIFE617 ZZIMEFE} (Tissue BioChemistry): -  wersersermiriiriiriirimeiiseasseeisesseresenes (3-0-3)

AR 2R e= A 7189 715A M oE. AE. &, 4%t v, A 59 A 7z 71EEe
2724} ofof e Ao ZAY 7| AEe A+ Adkss VIR < A H o
oFF Y AFAES 2] LA CR o|RojA|AL Qe AR A dF A A

sl ul-=.

1

L
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IBIO637/LIFE618 T R2E| 2 A9} B EY T (Proteomics & Molecular Networks) ------------- (3-0-3)
773X (genome)?] 7|54 Tl Z=HE (proteome)o] Tzt zZo] A ZAits A] 2

Proteasome, spliceosome, focal adhesion complex, postsynaptic density complex %94 el Al oSSk

Al (multicomplex)2 ©]&0]Zl protein machine 9] +/d1 4AEZ AHA5] th20, THlA

ErAREY S0 BT JYe Yd A 7149 Asjet B8-S B

IBIO638/LIFE619 AH n%lié—f (Bioinformatics) ................................................................................ (3_0_3)
DNA, Tl guo] Aa o 8A, g2sh 24 AR AM U 84 1bgo] ojsfiet Mg Yrsto] 5T o
__rL Eok m /ﬂtﬂ-o E]-%

IBIOé39/LIFE620 _T,_a-AoH% HI%_II' (Advanced Biostatistics) .......................................................... (3—0—3)
s Atmo 24, olsio Bast 1y AAE UHE H I siHS tE.

IBIOé40/LIFE719 _|_ZI' %ElOI- (Molecular BlophySICs) ................................................................ (3—0—3)
22 gatst 2 A2 AN BASS A DA 22 Bt Aol FHS Fol hE. Yot A
3

(]
Al D2A] R} FARIS] ©A, ©WHiAy sBALS F74 (characterization) sh=0] 20]= FZ2|AQ WHE
o]

IBIO641/CHEM721 A42| 221515t (Biological Molecular Chemistry) -« seesesssssssenenesinisnnanann. (3-0-3)
Aeled 2 7 =Y AAL €48 2 o5y AfYTS A48T 59l 54 540 A=Edor A&

st FHUj7]52 AAlste 22N 282 ¥E.

IBI0642/CHEB731 MA =34t (Biomedical Transport Phenomena) -:-eeeeeeeeeemsnneiiiniiiin (3-0-3)

sferzere] 712Ul g Abgstol ARl UolA Polubs AAYE w4, Mystu ogFel RAFs So

. a2 do=a T

wolo] A ahatgetel WSS olEA AEstn YrAIS Bl

IBIO643/CHEB732 %‘I%.‘?.E_I%%l%?l‘ (Bioseparataion PFOCESSES) ............................................... (3_0_3)
Bz=ssiHor A4ts= Biomacromolecules®] U4 ZeFdHE ottt sjda-gAo] FAety 24,
Srofolaby, F2otETel, ddEe] o AV|EEd 59 7IE2dEe dA 38 dE oE.

IBIOéAA/CHEB733 k"EHI‘I%F_g%_I (Ce” Culture Englneerlng) ........................................................ (3—0_3)

JlEel Agotetgel 2p g 59l Anvigel Be NS SEACR A7 Eabhe HRoRA el 3
oAl 2 (H
(e}

f
Q
G
[e)
-
4
£
i)
5
il

ze2 1= (4 =80 &2F). & M= Alx " SFNES0] HAH. 4 Mz o EKﬂ“
g # VeddsS FOM dE 017}'31 1= oY
IBIO645/CHEB734 ‘8237 &3t (Biochemical Process Engineering): - :eeeeeeesmeneceneneess (3-0-3)
=789 718 540 tiste niste Aes7de] 24, 974, 87 | AAsto] gast AAY d2YHe
.
(Avanced Molecular Biotechnology) ................................. (3—0—3)

IBI0646/CHEB737 EAIMEZSIER
W2 B Jbg FAAY YUE AMEY DNA 7122 vlgoR st BAgEEet 2
wApgEel, Astel, 0ges 59 1R A 9 97 gD 1Y 52 AL OhgR, 28, 25 A% 5
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= 59 AMAEY TR Iel AlAT A gl ofoF, oJst, &, HYUS worillMe APt Al 3&

A== Zol A tE.

IBIO647/MECH643 QA ASE (BiomeChanics) «t«teesererererersutstintiniiiiiiiiititeceiecnn e (3-0-3)
oAst sfsl 9 Aelete 71x2 ofof Qe 2% W YL mysieinl, Aelsty LS B 29LES

Sojstel Q0] £ BABAL Qe ool ek WAL, AMRDY, AololE Se FYHoE

Hgotol QlAlelst By Ay

IBIO648/MECH647 AR ZEF (BIO@NGINEEIFING) -+ s eresrersrereesesimemmemssimiistiieiissiis s (3-1-3)
AAIEHC 71A A71A sfjHut ojof wg FPA|ARL /g, AA ZF XA dss AW, Atapaldt

BAYEO MAES BRY

IBIO649/LIFE622Z SICHAUZEHESE (Molecular Imaging): s (3-0-3)
I WA A RS SOl Liol Wao] met 2 AR Popiz AT FIo g P L ¥
ofe] ML CrEct.

IBIO650/CHEB643 11 &ZOjAr-E3E (Advanced Metabolic Engineering):---s-sseeeeeeeemesenmmimianiniiianns (3-0-3)

AAA A gARREAAA 9] o=ARl MAEAE FHE AAUAIFY 7124 olsl, tAd 29 siA=
st ZFx AAA 71, AMH|o] A (Metabolic Control Analysis: MCA), tjAlS &84 (Metabolic Flux
Analysis: MFA), QiAIA+E 24 (Metabolic Balance Analysis: MBA), genome scale o429 tAlsiAd S& 7
o]stn, E3}, o]2 o]2slo] At TEt o]st 4l o MHIst Sof 2851 Al S HolFch

IBIO65‘I/CHEM669 AHgI-%ﬂ%% (Spec|a| Toplcs |n BIOChemIStry) ................................................ (3_0_3)
Aatstel g gobs sl AT WAL Ampct

IBIO652/LIFE601 Lg-FAMY=2 1 (Advanced Molecular Biology I): - eeeereeeeeresesesmssenseeeeneeee (3-0-3)
SN oA 2] DNA EX|, §AA A&, DNA Repair, §HA L&2Qt 7], Trans-possible elements, &

A U] 24 52 249 A+ 29 & A7t Zo] A oEt

IBIO654/CHEB644 A AtA|0]-8St (Transcriptional Regulation for Synthetic Biotechnology)-----+--- (3-0-3)

YAEse ForollA AAA AR TedAolE Het AAAIolE S 7lee oEH. AAAO7IAY dg, A
A, & A AFE tdEe] atdd AEA 7Y A8 ARE e

IBIO655/ITCEbB62 _I,-_§_|-_Tl_|-%_ll- (Biology of Aging) ............................................................................... (3_0_3)
MecoA dAZER] TlAEZ R dof Qe wotdd/ido digh oetA JAE A4 =21 uee] JAA /9 s
X wets EaA adfohs H2olch matEe] 2P A LEAY s}

=]
ouf o2 g5} 2 F2L g3 JAsto] olEA ol§HALAIS PRt EF
2, BA 2E0IH w8t £, Lot Y LSO Y2 WISS MY

F

IBIO656/LIFE508 g/ E3t (Advanced Developmental Biology):«eeeeeeerereenenesesucucannees (3-0-3)
oA AlAsEe] oot Alme £, A7IR AdE AR TEEH T 71AE olsiste ol sRE

ot

1810657/MECH532 |_g_% (TISSUE Englneerlng) ........................................................................ (3_0_3)
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g3t 22 vl o got 4 BEstel W, A EE chAstel A

152 2aletE = sfelt sgoltt. ¥ BBolAL olet Beid ofg] Bopg o2t J|EE sh2Alw,
SRoHo) chRt AT Wwe HolRual ath 7xEel

anatomy, CAD/CAM, manufacturing technology, cell behaviorS simulationdt?] ¢Jst 58HA/ASHA

tool59] 47f7F meteich Eot Mz ujF U scaffold fabrication®] 7]&A A<o] A|lggct.

cell biology, chemistry, biomaterial,

IBIO458/LIFES03 T2HAS (Advanced IMmuUNology) - weeremseremsimmmimniniicnssssenes (3-0-3)
@olo] Yejoh 1 AP PUES oldsln AR Fa BAl AL AT 280 %’S% £t 50 ygoz

v TEH A §hE, H9EA(Immunoassay), HAF 2S5 20 AHE, HY £ Aldishs RAA

A9l FAIA, MNZHY(Cell-mediated immunity), XA](Complement), LH’Ej(Tolerance) ol o)Al

(Transplantation) 5o ¥2]e @Y & FAY it ¥ % 38 5ol

IBIO659/LIFES05 AlZ AHZEF (NeUrobiology): e (3-0-3)
AgAIe] 4173 AI(Nervous system)?] —1/d(Organization)at AF-gof ot 4vrAeQl 2o 82 +t. £

ygoz AN ZSHNeurocytology), A7@AC] &, Al739] A (Development), A7 X}=(Action potential)

I A (Transmission), Z4ZHA 2 (Sensory transduction)?] AiststAE 714 oot

IBIO661 _E_ZI-_E_%%_II- (MOIeCUIar Spectroscopy) .............................................................................. (3_0_3)
olUAt U ChAL BALY &, A W MAIUA 99 ofr]o] GE MY MEE Sof thet o]2F 1A

% 28 FFech
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A RAIC] A shAuro] WA AN WBA JlEdY U /1ue wiech 1A A=A wre /)t
AT Qggsto] ALgEE EA #EEQ A7), 121 HP Bl EAQ bio-processS 2 CHECL.
IBI0666/AMSE612 X-M O[O|R! (X-ray IMaging): - w-rweesrereeemmsmssmmemsmisimsiieiseieesesiceae. (3-0-3)
Wierle 2 dloler]ae] 28 Aty 2 42
A A7, Urld, o vole F4E BFOR skt cferd 24AE tAeR XAl oo}y epol ot
Aol g 27h5t1, XA olu]3e] 7]& ol &7} 4

i)
>
=
)
o
o
cE
rfu
fujo
>
n
ol
o
H1
f
o
iu)

IBIO667/CHE8645 EH_IHXEI*OIIEF*O-' (Protein Biosynthesis) ............................................................... (3—0—3)
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IBIO712/PHYS71ZB Current Issues |n Blological Physics .......................................................... (3—0—3)

We aim to get some sence of current issues in biological physics.
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IBIO811A—Z IBIOEH%ﬂI'% *‘“DILI‘ (Graduate Seminar) ................................................................ (7'-%3_!‘16')

1810899 H_Il'Al'_I'I_LT'T_%?_ (Doctoral Dissertation Research) ........................................................ (7'-%3_!‘1&')
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