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2019 «staf - O3t
3. MBS YYE
o] &1 & Stes 5y Zo-H &R My

MATH501 [N 3-0-3
MATH502 et 1 3-0-3
MATHS503 7t st 3-0-3
MATH504 7}&tsto| = 3-0-3
MATHS505 HrAg e 3-0-3
MATHS506 ARG re 3-0-3
MATH507 T 3-0-3
MATH508 th&7stst e 3-0-3
MATH509 et E 3-0-3
MATH510 2 At 3.0-3
MATH514 AR LT 3-0-3
MATH515 dRiagazl 3-0-3
MATHS17 Hol2Y7E A 3-0-3
MATH518 o2 o2 3-0-3
MATH519 o st 3-0-3
MATHS520 plEa e 3-0-3
MATHS523 n2ddast e 3-0-3
MATH524 RO 3-0-3
MATH530 e gt 3-0-3
MATHb531 =2 3-0-3
MATHS532 $810] &8t ¥loE 3-0-3
MATHS33 sl H2A 3-1-3

MATH537 gEued 38543 3-0-3 Sa1 g s
MM | MATH538/EVSE579 7= 3-0-3
MATH541 S8t Wy 3-0-3
MATH542 S8 Wy Il 3-0-3
MATH545 Hyw 3-0-3
MATHb551 BN BSE=iy 3-1-3
MATH560 2 87]5}sr 3-0-3
MATH561 ELEN 3-0-3
MATH562 BN 3-0-3
MATH565 Y502 3-0-3
MATH567 HaAgs e 3-0-3
MATH570/CSED508 o]Ab @ A\At7|5}a} 3-0-3
MATH603 o471 5}sr 3-0-3
MATHE04 B EAE 3-0-3
MATH606 BIINE 3-0-3
MATH608 S22 AL 3-0-3
MATH612 SRR ESSIES 3-0-3
MATH616 Fourier sfjAsh 3-0-3
MATH617 R apaf st 3.0-3
MATH619 uh}s 3t 3-0-3
MATH621 2]ot7| 518t 3.0-3
MATH622 EATYA 3-0-3
MATHE23 o2 ddast 3-0-3
MATH624 st 1 3-0-3
MATH625 Liextn} 7 BEE 3-0-3




o4& Sets il e FY-HEHA)-H b
MATH641 AFRICE BAA] A 3-0-3
MATH645 Sl RAlg st 3-0-3
MATHG47 v w02 A 3-0-3
AR A EF -0-
Xz MATH651 A5A|5HA 8 3-0-3 232 7l AT
MATH652 Houl 2y A AR 3-0-3
MATH661 BRI E 3-0-3
MATH662 ke I R 3-0-3
MATH709~789 E7F1,1,11 1-0-1, 2-0-2, 3-0-3
MATH699 At A 7hSHA
© Q ASH -0-
Qloarz MATH798 &4eAoY 1-0-1 232 7l AT
MATH799 Aoyt 1-0-1
MATH899 B A= T o] L 71 8HA
4. WIS I8
MATH50‘|, 502 - |:|-|¢_%_!- I,1 (Algebra I ,]I) ................................................................................... (3_0_3)

MeEzHaE - MATH 302
w2 &, Nilpotentwd} 7hsliwt, AFG H TAMS 7h (Module), Homat g, ®IA &, At Galois ©]
2, §5HA]|, Separability & L&A

MATH503 - 7} A8F (Commutative Algebra): s (3-0-3)
H2ZAT2 0 MATH 302
2t olg| Y, B4ty 713, & A 86, Noetheriangh, Artiniang, Discrete Valuation®hyl Dedekind®h, <+
vlg}, AHd7ge.

MATH504 - 7}2H2H0| 2 (Commutative RiNG TREOry) - st (3-0-3)
MM aH2 - 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 - [H_J'\_Z_-Ilzoi%\_% (A'gebraic Number Theory) ................................................................. (3_0_3)
Mzaz=Aat2 © MATH 501
A fA1doAe] 42, Dirichlet @47 2], ideal classat, A0 TiaA fAdo|A Q] 26f, GaloisAl,

class field o]& Y&,

MATH506 - 3"&"‘—1%‘—?—% (Analytic Number Theory) .................................................................... (3_0-3)
MEZXMaE 0 MATH 505

. N . s ;
DEPAT 19 e, EUTHOIE, Zeta A W L-F4, A50l29 MY FY U AswE

MATH507 - 7|-I:I|=|'I%|_J'\_% (Addltlve Number Theory) ....................................................................... (3_0_3)
gagte] Sial Lxo| chste] sh3tct,
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 - I:H_/I\_7I3I'%_I|‘7H% (Introduction to algebraic geometry) ............................................. (3—0—3)
Marz=Xap2 0 MATH 501

s715ker AT ti4dQl algebraic variety, o]9} #Ho] EH= 7|2 EEY AEE Ut FARCE,

affine, projective, quasiprojective varieties, coordinate ring, regular map, function field, rational

=

map, biregular and birational maps, singularities, blow-up, divisor, canonical divisor, intersection &

I oS B3 AT o4 TR 5 et

MATH509 - S8FRE (Finite Group TREOMY) e, (3-0-3)
MezAHE 0 MATH 301
aoto] AEtZopo] 38&d 4 Qe A, permutation 2o s ®iLil, o] FF TSI
Solvable and nilpotent groups, Extensions, Wreath product, p-groups, Frattini subgroups, Fitting
subgroups, Sylow basis for solvable groups =of thsl vj-&C}.

MATH510 - %_Jr_éﬂlgllé_ll- (Complex Analysis) ................................................................................... (3-0-3)
MaZzAak2E @ MATH 210
sidsso] AS, BamE, Sold, ArjaYel, g4zt Runge A2), Riemann AMIA ], s14A &
19} Riemann =W, 23} &42 ) Picard Ad].

MATH5‘|4' 515 - Jgﬁ_l_il-_lr_% I , I (Real Analysis I , ]I) ................................................................ (3-0_3)
MazAa2 0 MATH 311
Lebesgue 5% 8} Lebesgue A&F, 0]F0]&, 15 Banach 33t S0i&dS, W5, B2d A2, oA

o 712 A=,

MATH517 - ﬁnl_?_%‘zaiél (Partial Differential Equations) ........................................................... (3—0_3)
MpzAaHE 0 MATH 313
Cauchy #Al, Laplace ¥}7dAl, Hilbert 53Jt&2] W, Sobolev &7, Potential ¥, Heat ®7dA], o}-&4)
A,

MATH518 - O|2TEO|2 (Ergodic ThEory) s (3-0-3)
H2az=M1E2 0 MATH 514
olznd ool 7]EAQl Jjdat ojo] &80 W chELich

measure preserving transformations, recurrence, ergodicity, mixing, isomorphism, entropy

MATH5‘|9 - % 3")\10} (Functlonal Ana|y5|$) ................................................................................ (3—0—3)
MEEAMIPL 0 MATH 311
A} #lE-Z7t, Banach 5%t, Hahn-Banach 2], @AX}I&, Fredholm ©]&, Hilbert §1t&, 28421t

Fourier ¥t & 7 28 Banach .

MATH520 - []I_E'l_E‘I-OFi-“E (Differentiable ManifOIdS) ..................................................................... (3_0_3)
MeZzZ XM= 0 MATH 321, MATHA422
O] 2 ohkA| et B2 ohoFx|], Tangent4, Vector &}, Frobenius A2], BElAo]2, 0]EFAl, Lie 0]E, Lie -1}
Lie Oi4>, Exponential Maps, &+, TEEAE, GUAIL A&E.

MATH523 - DI_E__OI_I FA %_!‘7"5 (Introductlon to leferentlal Topology) ....................................... (3—0—3)
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M2azAIE 0 MATH 321

Immersion, Submersion, Transversality, Topological invariants

MATH524 _ I:H_f_-?-l)é"-f—%ﬂl' I (A|gebraiC Topology I) ....................................................................... (3—0—3)
M2ZHTE : MATH 321
Simplicial complexes, Eulers, Homology ©]&, CW £A|, Lefschetz®] 1774 72|, Kunneth®] FAl,

Cohomology &F, Poincar?] AtidA 2], Intersection ¥ Linking4

MATH530 - _I_EI%}“%_II- (Mathematical Statistics) ......................................................................... (3_0_3)
Mzaz=Aat= © MATH 430
A7dZAl, Neyman-Pearson®] ¥ x7e], vy, 2444, 29544, 544, vl2adAy, &
oA A%, Bayesian W,

MATH531 - EHE2 (Probability TREOry) - (3-0-3)
MEZAIE 0 MATH 311, 431

gtg 5 SdEUEE B2k &, Markov A, oF 3, f5HE6l 715§ 2, Martingale, &4+
SgAl, S0l YAEA, ETAL
MATH532 - 430|223t HIG|O|E| (Applications of Mathematics and Big Data)::::-oeeeeeeeeee (3-0-3)

Maz=Mab2 0 MATH 230
B gt e dolg A4 92 Machine learning?] 7|% 7§32 43A 9l
dteto 2 3§t Machine learning ¥ 12|52 A FAsi8 1, ¢ Yozt 54l

MATH533 - §I:ILI_E_}5|I (RegreSSion Analysis) .................................................................................. (3_1_3)
Mz XHE 0 MATH 333, 430
Gauss-Markov 7gz2]e} &3 ZFTH HREA A AFAQ FAASH, AIAERA, gHEA A9
+AREA, Robustst 743k A=,

MATH537 - &&0|A 232848 (Stochastic Calculus & Financial Mathematicsg)«««-eooeeeeee (3-0-3)
Mez=AMabE - MATH 230, 311
&AM 7HAE7E 28 HEeA. FAEAEA 59

ol
=
25 HPES ol&stq ssoles 29stes HENETEAS =5t L slE

MATH538/EVSE579 - %%%Hl (Enviromential Statistics) ............................................................ (3— _3)
grgatst/ et Bl R Zopoll AbR o] &Ee Z4E SAZIMl tiet 712€d] ¥ UiEe 555t 4T
d AA HolHE A4 AZEQO]E o]&sto] FASEY I AME siAste U2 st £ RRSAS
Sato] BFLol HolEo] T3k SAHS SUNCR ofslelL MY FAVIY M, AL, AEE Loa
ot

MATH541 - %%¢3—||'2| HOFﬂ I (Methods of Applled Mathematics I) ........................................ (3—0—3)

MAZERTZ 0 MATH 412

AFE0]E WA A A, AR A3 A4 Regular and Singular A-sWH, FASHE, WKB &



MATH542 - 2824510 HIH [ (Methods of Applied Mathematics I )« weeererssesesrsrusmsnsisnnnine. (3-0-3)
MeZzXAHE 0 MATH 313
A B A Volterra WA Al Fredholm Al Hilbert-Schmidt 2], Wiener- Hopf ¥4, PDE, &3t

£ (Distribution).

MATH545 - BHEEH (Calculus Of Variations) -« oo (3-0-3)
MeEZEAMIHE - MATH 311
2] 58]0 HEWH Fuler WA Al Hamilton-Jacobi A8 Al, ¥ X X7, Quasi- Convex &4, &R|A ], 0]&
=

MATH551 - _J'\_ilgﬂlillg_ll- (Numerical Analysis) ................................................................................ (3_1_3)
22X HE 0 MATH 451
ABAE BAAY Ao, AF 2 ¥HE oY, 9E, 24, X8 AN gdA Fo XA AL A
Fu| g WA fAIGNY, LFA|eE LFHE Q] AL
MATH560 - 227|5}3t (Applied Geometry for Computer Graphics and Vision):-----ooeeeeeeeees (3-0-3)

MEZAIE 0 MATH 203, 261

AFE JemAaeh ujde] 7|otstA WY E & FAa FHO ulRr|st pHAY Hibpdt fipdA FHg)
o, @A Atg71sk. Morphology©ll 2]t Pattern QIAl, Fractal 7|5tel, Waveleto] 2gh Alats SofA
AE
MATH56‘| - XSk I (Combinatorics I) ......................................................................................... (3_0_3)

el = ==
EHo|A] Jjm, T2z Ao] FAL Cayley J8m, J22jZ9 embedding, Map Colorings, +29 Genus,
Jejme YUE, LS.

MATH562 - ZET (Combinatorics I )(3-0-3)

A5t A4, Polya A2]et 28, Interconnection network, 72§xe] A7, Block design, &3t7]stsh, &

s,
MATH565 - ELSO| 2 (Coding TREOrY) - -+ sresrssrrssssssrssssmsetitiet et (3-0-3)

SAlo] 2ol e QR R sl ol Add A AXFAE Sas.
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 - qi_ll\_z_'llonri% (Algebraic Cryptology) .............................................................................. (3—0—3)
Maz=AIE 0 MATH 302
Adids ¥ 2829 JEy Z2atE &8, Discrete log problem RSA, elliptic curve cryptosystem.

MATH570/CSED508 - O|4F & AHAL7|StSt (Discreate and Computational Geometry) - (3-0-3)
715 2A419] 71® 7§EQl convexity, incidence problems, convex polytopes®] QA 7|5t X509
R 7lst B 18

o},

arrangements, lower envelopes, crossing numbers £9f T3} &<55tH, o]2{st &g &
sta 75t e Ee HIYEE &8st 2A9 7|5t duelES AAlshs Yol dis) 5

2



MATH603 - _¢_7|3I-%ﬂl- (Algebraic Geometry) ............................................................................... (3—0_3)
MEZAIE 0 MATH 503, 524, 612
SatiatdA, 28 A2, Riemann 9% g4, {2 Z F2] 3T, Residues, Quadric Line

Complex.

MATH604 - El-%_g_ﬂ% (E”iptlc Curves) ......................................................................................... (3—0—3)
M2z=M1H2 . MATH 505

Al diesd, BFRdSA8Y 71skel, RAldY B =4, maAd BhdSA, ti9A1Ad ] Bt A

MATH606 - an%};l% (Automorphic forms) ................................................................................ (3—0—3)

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

MATH608 - B2 Z2Z|C4 (Homological AlGebra)- - - e (3-0-3)
MezXaHE 0 MATH 301
S 22X 7[E7EQ Hom, tensor, Hom9] derived functorQl Ext, TensorQ] derived functor?l!
Tor of thaid ul9o] olS2 olgstel st @Ay SUE UEAISeINY Quilen-Suslin o Ael,
Auslander-Buchsbaum 2] A58 o]@H &Y= A7t

MATH612 - E{-ﬁ%_ﬁ@-_}'\_% (Several Complex Variables) -« «-reerrmmremmeiiiiiiies (3-0-3)
MaEZXMAE 0 MATH 510
Bergman Kernely} AEZ Al Plurisubharmonic 4, Pseudoconvexity, Domain of Holomorphy, Levi
A, Hardy &3, FA[2]9 &

oX,
i

MATH6‘|6 - Fourier 3");1%_!- (Fourier AnaIYSiS) .............................................................................. (3_0_3)
Mz a2 0 MATH 311
Fourier 549 7|2747%, B« £, FolMY 23 % @i F3AF4, Hardy- Littlewood®] =t

Lebesgue &7M4}H9] Fourier ¥zt

MATH617 - iil'éﬂ*_'llg_ll‘ (Harmonic Ana|y5|s) ................................................................................. (3—0—3)
MeEZFzAMaHE - MATH 514

malof Wstyl AEAR ARl 50| 7]E o] o] Walo] 2R 0he, Malo] WS A5 AL, WA -2]A
AAx}, FHAOF 2ojats Sofl B ola] px] W) msksiAste] ol Eat WolRMAA U uALu]A] Al
AH) ERlere] ARA Sof Tato] Fusic)

MATH61 9 — Hrqi_g—{r% (Th eory of Banach Spaces) ----------------------------------------------------------------- (3—0—3)
MeEZzAMabE - MATH 519
71244, Dvoretsky-Rogers 2], &4 <l vitts 53t Choquet A #3742, Grothendieck §54].

MATH621 - EI?_"?I%I-%_!‘ (Riemannian Geometry) ........................................................................... (3—0—3)
MyEZEAMIHE - MATH 520
AHolE, n A T hgAl, 5&, Riccl 58/ 3 Scalar %8, Jacobld, 7|5t EWHF, Gauge HE,
SE0 AT A

MATH622 - %_}.\_E{-C)ohiil (Complex ManifOIdS) ................................................................................. (3_0_3)
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Maz=Mab2 0 MATH 520

Sheaves, Cohomology, Infinitesimal Deformations, Hermitian @ Kaehler T}FX|29] 7]5}.

MATH623 - O|EQJAFASE (Differential Topology): e (3-0-3)
MEEMIHE - MATH 520
ThFA9] Embedding, Sard A2], Transversality, HlE| & o]&, Euler 4, Hopf Degree, Morse ©o|&,
Cobordism O] &.

MATH624 - I:H_/I\__?_lﬁl'_/l\_%_ll' (Algebraic Topology II) ......................................................................... (3—0—3)
MeEZFZAMIHE - MATH 524
S D EN, fibrations, cofibrations, Whitehead 2], Hurewicz A2], Freudenthal A2], 43 o]&,

spectral sequences

MATH625 - Liegtdt 1 B E (Lie Groups and their Representations) -:-----oooeeeeeeremmmreeeienen. (3-0-3)
MEEAMIHE 0 MATH 520
Exponential Maps, Clifford tj4¢t Spinor +, BIth&7te1t E3E, Representation Ring, Lie 49 &
=2, Peter- Weyl A2, Dynkin Diagram.

MATH641 - 1.8 2|2} AAZ| =4 (Eigenvalue and Boundary Value Problems):««:«:cteteeerereee (3-0-3)
AT AAS U, FEdY A, ztx HIyy, FHd9, Krylov WY, 1/A&A, HESAIHEAY

(Several Time Scale).

MATH645 - _/I\_E_I_ﬁ_i.llglé_lk (Mathematical FIUld DynamiCS) .......................................................... (3_0_3)
Mz IE - MATH 313
Navier-Stokes ®IA Al Weak-Strong Solution, AEAAASHA|, Euler WA Al Kato, Ponce, Yudovich® 2
15, Vortex Dynamics, Measure-valued Solutions, Singular Solutions of 3-D Euler Equations,
Concentration-Cancellations.

MATH647 - H|MYPTHO|2EH Al (Nonlinear Partial Differential Equations)- oo (3-0-3)
MazXHa2 0 MATH 517
Schauder©]#, Fixed Point ©]#, Harnack #3524 % =4 0l@7l5d £ RAMAA, 7IAYEA & &

-1 X
2=2fof 2ol HdgYFAEY sl EA, f2/gol ek ol .

MATH651 - __'l_%_}l\_ilgﬂ}illg_ll‘ (Advanced Numerical Analysis) ....................................................... (3—0—3)
My ZEAMIHE - MATH 551
BZPY, AlLoigAlL FFT, Spline, A4 A%, 0]2 &£o| Extrapolation A0]% WAAle] 2|5, Hole
WA AR, ARPA] LR,
MATH652 - ﬁDI_E_Hol'Zo'l 2' _Jl\_il&lll:g-lﬂ (Numerica| Analysis of pDE) ....................................... (3_0_3)

MaZAs 0 MAT
Ritz Gallerkin®, AA

=
W, AeraAT RetAbEEel A4,

e

oW
(@p]
(@a]

MATH661 - I:H-}Fz—'IJ-EHE% (Algebric Graph ThGOI"Y) ................................................................... (3_0-3)
NAZzATE © MATH 464
-9 -
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Al 22, Strongly regular 22} E45F A FI2, Distance transitive Z2]Z, Distance Regular
T2, PrimitivityQt Imprimitivity@] A7, Association Schemedt Bose-Mesner Algebra, Design o] Zo]ut

Coding o]&0 =2 AJ9] 22

MATH662 - _or_llxl'Z'lj_EH JIE (TOpOIOgical Graph TheorY) .............................................................. (3_0_3)
MaZAMa=2 0 MATH 301, 321
Jefjmo] FHo ol mfigy; wEsto] Tefjmo] PJAES A Eshs wofolt. o] HES Fofo] Tefjmof uf
Bt g2, J2efmo] FA-H|PAl m 5} voltage graphs, WO A8 FA|EH o E 3
o] 2o A, Fuge =t X exfA A, 22fZO] genus, Cayley 12fZo} 9] genus 5o T
off vt

MATH699 - kiAH_r_Eﬁ;L (Master Thesis Research) ............................................................... (7'-%3_!-;&1)
2Rz ase] AlEsto] she] GTRope] AT =R AWE TR T oSt g WEFO 2K A}

sta 0l ol 7| Qr) wREATF J}Lsh

= =

i)
re r

MATH709 - 789 SEZF 1 I, I (TOPICS)++++rerrsrerssssesersnssssssininssssisitissisietsi s (1-0-1,2-0-2,3-0-3)
et wolA AEEE mHS oleo] SHs] Mol & Bast YA AT SACIH FFUL Ut A
TEOIE A71% U] S0z Jejdich 539 AMEAIY AR, FoUE, MAmBe Gt gt v

7gol 7hsaict.

MATHT09 = D ABHEZE oveoeeieemeemeeieei i (Topics in Algebra)
MATH711 - AR EZh e (Topics in Number Theory Algebra)
MATH719 = SATBEE Zh oottt e (Topics in Analysis)
MATH729 = Z|SFBHE Z ovveeseeeeierie it s (Topics in Geometry)
MATH739 = B BHE Zh oo eveveeieme i (Topics in Statistics)
MATHT49 - S AGHEZE coveiieiieieieciieiiei (Topics in Applied Mathematics)
MATH759 - ZARABHEZE oo (Topics in Computational Mathematics)
MATHT76T - RBFEEEZE oot (Topics in Combinatiorics)
MATH762 - TLBJIEO|REZE -evseeserseeserienisrieiesi sttt (Topics in Graph Theory)
MATH768 - HLB B EZh i e (Topics in Coding Theory)
MATH769 - QEB BB Zh e (Topics in Cryptography)
MATHT79 = X[ BHA B ZE - veereeeeesressemieiseissisesieii s (Topics in Numerical Analysis)

_‘IO_
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MATH789 - _?_I)g'_/'\_%_ll'%%l' ........................................................................................... (TOplCS in Topology)
MATH798 - % %_IFA-HDILI- (Applled Mathematlcs Semlnar) ...................................................... (1—0—1)
2o olgo] 2848 HoisE Tule) 2YANEY 4S Sof theluse] 2ete] S840 thet ojshs

=R A
MATH799 - *-"ul'_l- (Seminar) ........................................................................................................... (1_0_1)
oF

T AYANES] FAS Fol ety SIS0l ThRR 48 MEEok U olslS WL, SEA A9
2 ARG

o

MATH899 - HI‘*"_I'L 01?. (Doctoral Dlssertatlon Research) .................................................. (7'-%3_!‘1&')
wBAEI40) AEsto] SAo AT Rofo] AP w2 Ang gyele] 1 olset g wRFos
2l

AEQ s W AR5 ek WA Thsa,

_‘I‘I_
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1. 1SEH

Zy sty E2]state A15A tide B9ty 1986 EWsto] dAfo] o221 ok AR
AL 2 gelstiizo] WA SR 511 Qb EPFasta gosiite

A. 435t A3 5H(excellent research capabilities)

B. §93t 4% S (fluent communication skill and teaching ability)

C. @Ast st &2](strict ethical integrity)
2 2% o AR A7 U2 a2 fAstol eilel muuye Lgsty ok

2. At 749

=ogvtel distd A 24

o AN%Y 2L 3 o EH W Ly AEste] AL LPTO
Aol AAHQ BAH A5 ALE U Lgol #F WA P Aok shuet, Brlge}, FAteet
S 1% wateh AR AE 2ol 30| FUS 7|F W ofUet AWBE] wApo| Ao Folstel Aol
gt @S 719 WPl st olck oj2let muts olgjo] R4S AT Rofeh ARHOR A olA|:
A7 BRSO et SBSo] uf2 Hgsol Urk 53] A 940l 2SS uls) st Ao B ojato)
et TARQ AR 9AS] S, FARoR HeET Holld APIES AR ogo=
SAISHAA AAS REES otn Ytk F8 A7 Bolzi Uuuete st U2 TS, YA
147] A9 A4 olF o83 ATE 4;sHE Takxu} R JHv|Re HD 3§ B S Aelue
wol AolE WYHES MBS sl w3t vlefe] Rojz ZUw YBEAS EAH: B4 Bastol
sloo Fstut MAIZe), YAgest matEct
7t M ApREY

1) MAREY S9l21SS YshAE A Am ey 24582 HEstol B 2831 ol o] 4stolo} aict

2) MAtEgel Baakge ozt 2

SHEL SN IR

A, 1, 1 F 132
2298 (199)

MAERAT (IR, FRA7LS)

Lt HrArDHY
1) uAlabg sheF S-S SN Alamateld 128108 matstel & 32814 olAH(MAlaHA ol2atA
Al9l)g ol4steiof s,
2) Shatabgel waatee ofejet 2t

O.

149

~

ol
e

(Rgejsroz A7t
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2019 22|53} -

SAGH LG E3AGTE GgAITE)
A7198F 1
TR 1
A7198H, GAMGS Il & 192 (YA ez, GAES 1,1 gAl7Hs)
ZE2HS 29)
A=A (S, 535527371s)
Ct. AM-"rArSS g
1) g FAF52 HolMe Flawateld 333d-E 2egsto] § 608 o]/42 o|4stofof gty
2) ¥ aats2 offiet Aot
sfAd st (irgdstoz tA|7ts)
AL (G EAG R A7)
A7198F 1
TR 1
A7198 T, ARGl & 13b= (ARG ez, FAGE 1,1 gA7Hs)
ZEHS 289)
A=A (S, 555273715)
et FARS
1) AAb= AT, A=A TS AlQst tdidhd A dp=o] wifshd ah5of sdE 0 letter grade® /g A
B7he .
(&, 22733 973td e o]dof o]43dt wiltshd 1p&50] S/U H7hg QI783t)

2) 2018\ o]A arHo] tjsrdAdo] & stut 3 Ef stuf shR 4009 wib=3 7350 letter grade®
P 49 A 63 47HA] wif EFHoR 1Agsty,  stut tfstd ub= (500~800TY o=
i, Alojut Ale])E letter grade= F7pHotof wip EHSFO= gttt

3) 2019st¥ oA I RE 2 staf shE 400TH 9 Lﬂ}%ow B} &} 8 200~400TY] watE3 7}5to]
letter grade® HF7I9re F9 Ao 67Kl wat EFH oz QIgsty, & ub distd whs (500~
800He] = s, Alojut A|Q))% letter grade® H7pgtotof wut EUsHE 02 Q1A 5tH}

4) B tjsrd AMALRIARRl A% viataby "autEola FEHE 19E UAIsHH, B distdo]a] o3t

5) B MAIPYOIN 22USE 109 APoIEo R YAmYAN SRS 199 2780k s,
AN 259 2L ON MAI N B2HLS 2SNA GOl Tk BRASY 27
AP AbY EE b SETY F 38(E 33T BYsEoR Qg

_13_
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MBI YYE
o] Stz i s Z-daH™E)-3H FUAF/H 05
PHYS501 s elst 3-0-3
PHYS503 A 71dsk | 3-0-3
5B PHYS505 oFx}adal | 3-0-3
PHYS512 E7|olst 3-0-3
PHYS801 Zz3e 1-0-1
A5 PHYS504 A7|eist 3-0-3
el PHYS506 OFR}ASH] 3-0-3
PHYS502 Igast 3-0-3
PHYS513 LgEAAEt 3-0-3
PHYS517 gl d s 2-2-3
PHYS521 AEe]3t ] 3-0-3
PHYS522 AE 3-0-3
PHYS551 BIA=g- s fat 0-6-3
PHYS601 QFRFAEH]] 3-0-3
PHYS606 AAFEeIst 3-0-3
PHYS608 Eet=okzst | 3-0-3
PHYS609 Set=ukEst 3-0-3
PHYS610 (WS 3-0-3
PHYS611 OFRIALE 3-0-3
PHYS612 A2 e)|st 2-2-3
PHYS613 Fi‘gol & 3-0-3
PHYS615 7H71E2et | 3-0-3
PHYS616 7H&71E=e 3-0-3
PHYS650 EHE] 8 3-0-3
PHYSE51 AHRIE=1st 3-0-3
PHYS652 ANEEeet 3-0-3
5~ El PHYS653 ARz et 3-0-3
PHYS662 BEsAE 3-0-3
PHYS663 ol AAFAY 3-0-3
PHYS665 vy sosha ol 3-0-3
PHYS666 AAl=2 et 3-0-3
PHYS667 Aol 2 8=t 3-0-3
PHYS670 ZotxobRic 3-0-3
PHYS671 MeZetzorge|st 3-0-3
PHYS680 YAHE 8= 3-0-3
PHYS681 714 71H| 258 A 3-0-3
PHYS690 gt 3-0-3
PHYS691 20| A =2]&t 3-0-3
PHYS692 OFA}-&t 3-0-3
PHYS701 BB EE ] 3-0-3
PHYS702 EYERSEE] 3-0-3
PHYS703 =gt EE 3-0-3
PHYS705 AU ErER 1 3-0-3
PHYS706 Agesrsel 3-0-3
PHYS707 FAZSIEE 3-0-3
PHYS709 >t EE 3-0-3
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o2 St wih=y Fo-d a4 FALF/H+UE
PHYS710 Rl 3-0-3
PHYS712 HEERtER 3-0-3
PHYST715 7H&71893 58 3-0-3

= oajslE 2 _0-

PHYS720 et 2 3-0-3
PHYS811 TFEEZ] FPHEHR (1~3)
PHYS812 TIFEETF FPH8HR (1~3)
PHYS813 I EEZHI FPAEHR (1~3)
PHYS699 ﬁ&]»l‘_r_—::.'_—ﬂ?_ 7],% Eps

A= PHYS890 AEATAAL 7P EHR] (1~4)
PHYS899 U= S ol L !

4. LIHE 48

PHYS501 - SHA1&F (Analytical MeChanics) - - - - wresresemseememiiieniiaiie e (3-0-3)
A2 0 PHYS203
aAste] o A-std A FAetE gt 2tad=-stdE I, AAles, vl Jet, S04

ol T ZIelih
PHYS502 - 28 (Advanced MeChaniCs) - - wereerserssimriniessisiesie it (3-0-3)

Maaks 0 PHYSH01
Mr=yZdHe, stE-AtZE] o2, AEKAGTS R vy Fstg =Zgste ndHgste] of2f 7HA] o

A 582 ChE

ol

PHY5503' 504 - ;ﬂ?lo_:llg_ll‘l, I (Electrodynamics:[, ]I) .................................................................. (3—0—3)
ML= 0 PHYS206, PHYS209

1R WA ol2e 1F 2FOIM Mo chEch YHsIE, AAblE, Wade] WA, S4ac)y ol
2. AR slA URte] 253 BAF 52w
PHYS505, 506 - A3, T (Quantum Mechanics T, TL)-eeemremeemmeminii (3-0-3)

ALat= 0 PHYS209, PHYS301

orteisto] 1B JdoRue (I 988 ChEC) Yatelstol J|E da], mEIY 2A|, AT L5
ol &, Aol E, HEOIE, HAlO|E, WAL U wAO] AMER o2, LA|o] o]& S& EFTH

PHYSS12 - %nglil' (Statistical Mechanics) ................................................................................. (3—0—3)
A4akE 0 PHYS301, PHYS304

Fermi 9} BoseZ|, Alsxr8270] &
2L RFAsHEe] JiE 58 =FSich

PHYSS13 - -T,—a-%ﬁlglgﬂl- (Advanced Statistical Mechanics) ........................................................ (3—0—3)
ZAMNATE  PHYS512
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F2 uHy $AGsY o|gn 8L CFRCL MW SUOIEI AZ ATAL, LB 2434, 0%
o guErle] 93 S8 zgwn
PHYSS17 - Ii I‘%EI I% (Computatlonal PhYSICS Lab) .............................................................. (2—2—3)
Azelo] gat 7]xol2, UNIX $40149] m2 1eje), C, MATLAB Qlo}2 ol 831 m2 13l A, 2A|5HA
Hib ZoAe] »AIA siAS ohEH
PHY5521 522 - __,l_i-“%E_I%FI ]I (Solld State PhysicsI H) ......................................................... (3_0_3)

FRAM LIS 0 PHYS301, PHYS302, PHYS304, PHYS401
DA 223} 0|2 AANOE ofs|APoRH A Bejsto] i3t MUl £k A
A 22sto] fg ol J|ure AESV k. 34 AN A/ L AIA, YR, 98 4, 24

1> o 1 T

@

i)

o

e

o

o

o ki

I‘°"

ofuix] i o]} w2l B, X=, ZAE AY 55 A

PHY5551 - __,|_ El*éoal (Advanced PhYSICS Laboratory) ........................................................... (0—6—3)
Ao =2lste] 71=A Aol Het Topics FollA Z 7H1S Wa/dut o Jzstol HAAd 3-4709 A

g2 et

PHYSéO‘I - OFZI‘G%"]]I (Quantum Mechanlcs III) .......................................................................... (3—0—3)

FRAXLIE 0 PHYSH505, PHYS506

Ay £E0 GRSt Fol2A JUeA A, AR 28Al gAlEe 7IRE Fadt 32l 55

WAL Y=t BAAL A2gAret, 29 g4, gelnt

PHYS606 - QUAt 22|38}t (Elementary Particle Physics) ooteereeeememniniiiiiiiines (3-0-3)
AHAE o]lf F=A @491 7|12 URHelemetary particle)?] £F9F o]59] A A8 thEW ol5 Als

k2ol 7|2 dz]ol Ao]X] o]&E, BEF Td(standard model), & 238 HojrxL o]ZE(beyond standrad

model)o]] THgt 4747} o] 2ojxict.

PHYS608, 609 - Z2}X0FE2|8H, I (Plasma Physics, I1):teeerreemeieneiinieininiiiiiiiinnne (3-0-3)
A1 Wel Aste @ Ao ofe] sbx @Ae TRt 2EEEY 2484, ADIF U9 Hate 25,
Zepxo} JbE, Zxole] BEw A 1AL MHD 2 5 olE, udd @y TaAxolo oF 52 xR

o}

PHYS610 - CHY[R (Many Body THhEOry): s erssrerssseesssseesssssessesessssssssssssssssssssssasssssesssssssenss (3-0-3)
s Agshe YAMEY O ooz FAMFEA W, Coulomb gas, ¢4 Bose gas, Fermi A,
A, 2R, o 240 Hist o] & ZIT.

PHYS611 - LZIRFR (Quantum Field TREOry)  « twssseemesestisetiiiinieisistt s (3-0-3)
ZFAMLTE 0 PHYS505, PHYS506, PHYS601
WAl HADIE, AF ARsl, AlgAstE ol A2AR, AoAA ol& 5 nouxl Zelo] A olgg oE
ct.
PHYS612 - ZA2E]|E (Computational PhySiCs) ettt (2-2-3)
FEIE ol&std &2t wAES siAste id d+F UYdHES UEt 2 W& Monte-Carlo U+
molecular dynamics 9%, 0]8 g Alo] ~X|A si|H 52 Z:ahst 4~ 9irt



PHYS613 - AI‘EHLJOI (Theory of RelathItY) ................................................................................ (3_0_3)

S5 gUE, QU HUIE, 234 % BAEYSL, 9EE YR 382 hEC

PHYS615, 616 - 7I&7|22|&8H, T (Particle Accelerator Physicsl, II)-ooeeeeereeemmeimmiminiiiiinnns (3-0-3)
Beam optics®] ddto ]%, cyclotron, synchrotron, A1&7}4&7], storage ring =9 AX}7H&7]QF o], A

A 22l FRAE 59 YA beam source T= HEU

PHY5650 - EE%EJ%_IF (Surface Physics) ....................................................................................... (3—0—3)
SAEAAY BHEY. & +&2 A 2ufe 22 9 AP, EA A, Aol |4 5o st Ad H

o] A+ IAIEZ At AW, &, cluster ok Z 7T

PHYS651 - AP 2E|EF (Magnetism) - - wseesseerserserssereeimersnisintsitaisiesisss s isasssessesseresenes (3-0-3)

T4, vl34, WEA SOl s UEb: APYEAS thEch ARl 2elstlAl ApdEgel 2R
elob A APYAAS o183 38ROk BuA chEC,

PHY5652 — ﬂ%%alﬂ 7|% (Vacuum Physics & Technology) ................................................... (3—0—3)
Ao BelePy J|AARE ABR W, NEAY Ul UL WY, o R U wele orol N8y

- = “
A Uge afetch

vlo] 2AIHQ ol Fot

e

-

9] BCS o]2 4 Josephson Al Type I, I £X %X, Ginzburg-Landau ©]&, A}7]A
g olgsto] 7|47 AME WA LeAME S hUE Yee chech

PHY5662 AOH %HI%EI%_II- (Biological Statistical Physics) ......................................................... (3_0_3)

AN Lolubs 22A FYS ORE o Wad TAZN YU A WA V1R pde
290 2, AMaY 8 YAl LEAL BAY D ol AD Sol chat 71EA Ugnt ool Protein folding, Al
ARDS e YA U ola) SHAYT B2 Met 2yl el AR FEIYA BIWS IR

PHYS663 - AZ0|2} 2UAH AN (Phase Transition and Critical Phenomena) - «---eeeeeeeemeeeennnns (3-0-3)
FRMLIE 0 PHYSH12
SAFEANA doju= o] 7HR] AgRlolet AAIRA A tigt 5 sl

Ao dolg 7lestes 2%, AR, L8 FA o, st AMAsk olE, dAol AREH B

A 5ol 22 ygolch

F

PHYS665 - H|MY St
ArAoA o] Ao dojutil e A ddS ZRB=E 5to] chaos®] <9, Synchronization 55 H[AHY
A "oz AAsict o] AR Coupled oscillator®] network pattern formation, stochastic

resonance, Al1734t

o
i)
-

PHY5666 - Cﬂ;’{-"%alﬁ_ll- (Physics of Soft Condensed Matter) ...................................................... (3—0—3)

IRbIa} 28F10] QiRl(soft-matter)E chEshe Bejoiel o, oigold ojube olef FoldaE Solatg
a7ttt ol A AtsolE, BF £ ALEA &t melt, AAALEAL HW(interface)?] Q1 FoAE, AP
= S|

A& b Gh(selfassembled interfaces and membranes), A9, A7 (liquid crystal) 5& &0

_‘|7_



PHYS667/IBI0612 - A|ZO| 2’4E3t (Quantitative Theoretical Biology) - ewerererererererecneeeeens (3-0-3)
AZol2d a2 A=t ol olslo st AFA 4 R 2Yetd 7|2 dw dxolt. &
Ast BldY 98t AR, 295, AAIE BRI dioly 24, diolH otol'd 59 YHES oE

> o]
=

PHY5670 - %E‘I-Eul-ﬂl:l_l. (Plasma Diagnostics) ............................................................................. (3_0_3)
Zepxol etuet 542 A% 245 ATEe W AWA S8 ohEch A/IGAY, BAWY, vjojaz
glojm ATy, AAPLS ol g3t ATy S masto] Ay Takxo} Aghy

PHY5671 - Z12£EI-ZDI- EEJ%_IF (LOW Temperature Plasma Physics) ...................................... (3—0_3)
wheA] AEEY L 25 BRI BH0l YRHD Qb Sehxol neAyd BUE AW ALss) 2

2]eto] 7| xolE ¥ JddE HEH. AR Y sHIUAY] 5. 5= &4 45 Eet=or YRR -DC,
RF, microwave 52 o83t 229U, <=0 =, 2249 Ay, 2485 220t 38548 2 &
gfxop-HH JoANES ZIehr

PHYS680 - BrAtZ 28I4E (Introduction to Synchrotron Radiation Applications)-------«----e (3-0-3)

YA WRULISH YAFE ol 8 4T $EAT U MF7|2o] O U8 Thech

PHY568‘| - 7'-_/_.:_7' E-IIE__'-E:E_-IZI (Accelerator Technology) ............................................................. (3_0_3)
Uk H4719] Axt AN 9 ZE Fe ABAIASe] s|4d] ofs) chECh wWokolula 2 dEs A,

ADRF 71e, DEG 71E, BANAY] J)E, AR L AR Ve, AR 71E, A4 Ao]e 52 X

it

PHY5690 :l._Tléi-%} (Advanced OptICS) ......................................................................................... (3_0_3)

= | =
Aol Fste oy FotsS det. w8, ddn Ee vAdd g, Fe o gsh, &8§ st 5ol 2"

=3

PHY5691 - E‘IIOIZ"%EI%_II‘ (Laser Physics) ....................................................................................... (3—0—3)
elojde] 4 Ye, ol % FF 52 JECL §= WE OISE. rate YA, FAV] olE, Q-2YA, =

c=7), oS o) 57 So| mateln] oje] Wolo] et elolAlo S8 & THEct.

PHY8692 - %ZI‘%%_!‘ (Quantum Optlcs) .......................................................................................... (3—0—3)
ARPIAO] QRtele vhdo g wol AHimd U A%, Wit

Aorg A, WA 4 DA} ALY, 259 Axe] YERE

PHY5699 - )Sl*l‘_"l_r__i_ﬁ;_ (Master TheSIS Research) ............................................................... (7'-%%_!‘2&1)
w2 A% @ao] AR mel MAere =8 XA et dng et

PHYS701, 702, 703 - 24 22/3tE2] 1, I (Special Topics in Condensed Matter Physicsl, I, II)--- (3-0-3)
=/ 22ste] A3 LRSS 7ol YA o

PHYS705, 706 - S S2|SHE-EI, I (Special Topics in Modern Physicsl, II)--reeeeeeeeeemmmeeeee (3-0-3)
Al 22igte] A+ HAEZ Zol A oET. o W AXE], A W B4 =2lE A 28] A

_‘|8_
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A 55 =T

PHYS707 - SA&2|StE-2 (Special Topics in Statistical Physics) s oreeerresre. (3-0-3)
& ==l A MAlSS Aol W e

PHYS709 - £2| 22|8tE & (Speicial Topics in Mathematical Physics)::ssoeereeeererereniniiiaiinnn (3-0-3)
ML= 0 PHYS209, PHYS408
T =8 o]& A+o] Hast 289 EHZ OhEoh

PHYS710 - _' %_II-%E (Special Topics in Optics) ............................................................................ (3—0—3)
A R ) gete] A wAlES 7ol 7 e

PHYS712 - ol'l%%aé_!‘% ( pecial Topics in Biological Physics) ............................................ (3—0_3)
WEgeee BTAES o) A e

PHYS715 - 7|'_/|‘_7| EEI%—II.%% ( peC|a| Toplcs in Particle Accelerators) ................................... (3_0_3)
7H571=este] agolEg Zol A HEH. 7H&7] beam ¥k, HAAHYAAL) storage ring, insertion

device, M&7H47], YRIH4719) udg Solst =2 makaict

PHYS718 - %EI'EDI‘%EI%_IE (SpeC|a| TOplCS in Plasma Phy5|C$) ......................................... (3_0_3)
sapxo} g2jste] @7 BASE 2ol A ChEc

PHYS720 - _l:IJ_I'%_I_“_ (S pecial Topics in Brain SCIENCE) vevreesrresssmressnre sttt (3-0-3)

wo] LAe 7)5o) cfst AwkA | xAAS thEek A7 719, T4, AARlE, £55A, BAY)s, AU
#(neural coding), 210}7 1%, Hllﬂrd“ =urls 289 S ohofst AR mEsi) Watste] | REH S A

o Aol ET A7t 2PAYE =it

PHYS80T - SR -2 (COllOQUILIM)wwrerereresesesessststststsistsists ettt (1-0-1)
oA 9 dof wetel AT BASS Hol UA chEct

PHYS811, 812, 813 - 1gE&|EZI, I, I (Special Topics in Advanced PhysicsI, T, I)---e-eeeeeeeee (7EHEHY)
watabgo] AAlE B8 ololo] gelstutel distdl @& IPPo] Wad 7ol pBolu 7ol TR EL A
Qo BAS RO Qi ALEOFSS FAMOR chErh 8T HAmEe W @so nhec

PHY5890 ?_I% I]Il-l_g?_ (Extramural Research Internship) .............................................. (7'-%3_!‘26')
Pl W tlelaAo 22 olde 718 4 UE2 WA Les So dadcs S
PHY5899 - H_IP*I._LI_I-__E-%?- (Doctoral Dissertation Research) ................................................... (7'-%3_!‘1&')

=2 AL 240 Ao wet zxje] whajete] =R W A7 Yt
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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
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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)
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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.
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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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1) ArdE $=5H7] HoliAe 24 2888 (F4a wastd 1884, A+aA 10894)E #|=stojof gt
2) AFE7d2 AMSE699 AA=w TS Eisto] o]4gtty

3) wated 2 AgAHiozr FFsiY oY wibs2 thsat do
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- AlAA] @ ERp HE 300, 4009y W obE 21t

- Efsty} gt k2 & S/UR FSSH =+ 300, 4009HY] w2 sHA A7t 68 o|ujolojof &l

Lt SARIY
Al e 2Esh7] A A4 328PE(RlA warebd 1580, A pet 17818)g AlSstolof
STh(MALHY ol 2ebde A9)
A 73 S AMSEBI9(HAH= 2 A7), AMSEZ01(A AR E3E AolLhE ejsto] o] satm Alaxh3at
AOlLHs 47 8718 ol4stelo} dict,
3) wapsbge MEgAEoz Baste sy wut2e gl
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- WA 9 P} SRR 300, 4005k WS 2%

- £ St} ojstd WHE F S/UR 1S3 S + 300, 4005H8] Wt sE gAY 651 olufolofo} 3t
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5) staol A ek 270 7170] SARFAN AQE)T =2 A 772 M (proposal) AAtoll #Astelo ik,
O A-2AMS Ry
D) SRS 2R AaIAE A4 60sPH(EI A BTSLY 3038, AR 3031H)S FS3tolof gt
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3) stawol A e 270 7170l MARFAA B(QE)T =2 A=A (proposal) At g2 stelob gict
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2019 AaAZstdt - ojsHd
HILE YYE
o| 7= Stes =y TY-HERY)-EFY | 2RSS BS
AMSE501 13 AR FAst 3-0-3
AMSES502 FHEE 3-0-3
AMSE503 AlH st 3-0-3
AMSES506 Bl Al ] A 3-0-3
AMSES08 Mzsst/atete] Aty 3-0-3
AMSE509 PR HAERAL 3-0-3
AMSE601 9 H AeiE 3-0-3
A= AMSE604 TAEES T Aol 2 3-0-3
(58 AMSE605 A2 3-0-3
AMSE606 AasA At 3-0-3
AMSEG08 RO H & 3-0-3
AMSEG09 ARG 2 3-0-3
AMSE611 FaArEng Ad 1-4-3
AMSE612 X-d ad 4 9% 3-0-3
AMSE613 SE&FAg S 3-0-3
AMSE721 AMARjgst E2 eS|
AMSEG21 EEckl 3-0-3
AMSEG624 FERANBY 7t 3-0-3
AMSE625 g 4 248 3-0-3
AMSE626 uta k7] 3-0-3
ST AMSE627 ng7re 3-0-3
(%) AMSE628 TLHPEH 3-0-3
AMSE633 AR =5t 3-0-3
AMSE634 LA I 3-0-3
AMSE638 2R 54 % 38§ 3-0-3
AMSE731 I5FAEE 3-0-3
AMSES521 71745 oA AAFAA 3-0-3
AMSES22 7] ALY & 3-0-3
AMSEG642 A=A A 3-0-3
AMSE644 AR B 3-0-3
AMSE645 A== 3-0-3
AMSE648 LR E 3-0-3
AMSE649 ZEYAQ 3-0-3
A= AMSE650 D/ A= 3-0-3
(M=t AMSE655 1A XM7|ststat o2 Ax] 3-0-3
HreA) AMSE656 ArshE ufab Aax) 2 AR} 3-0-3
AMSE681 A= 3-0-3
AMSE682 E:AC QU BANECRS 3-0-3
AMSE683 Light Emitting Diodes 3-0-3
AMSE684 Ui uh e & A A} 3-0-3
AMSE686 AR AR S A71H S 3-0-3
AMSE741 A2 S8 3-0-3
AMSE742 Al a s 3-0-3
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o| & Stes T FY-dadd)-d | AR/
AMSE505 TR 5t 3-0-3
AMSEb561 SHABRR] 29F L Hlo] Q E| T 5 2 ] 3-0-3
. AMSE661 FERE T 3-0-3
(:_Lo%v;}‘)' AMSE662 ﬂ%ﬂﬁi—z}%—ﬂ— 3-0-3
AMSE664 71578 LeArErst 3-0-3
AMSE667 DER 2A7]7] 3-0-3
AMSE669 U= AR 2 3-0-3
AMSE699 MAt=Eo Jh st
A= AMSEB899 17N ARR=Re fan P ies)
AMSE701 Al A5 stAo] L 1-0-1

4, A2 48

gojsto] 71x WSS A 2} gopo] X g3t
shagich B Pl Bo) =stuAl st A8 topicsT A/NSHH Aot WAS, WY iy Foers
oMY=, §7] Fate] 71 &9, DRGNS olE, FBPY S|, AN, vIBYAY Aejst Solt

AMSE502 - *ol'ﬁEH% (Phase Transformation) .............................................................................. (3—0_3)
FHE A olsiE flet E9st Y12 JiE, UMW @St U 22 JYstt. o] 7|tter
oly} A\_Eiy SHARA] gl AR} Z%\_E%’ non—claSSlcal 8_11/\@}\3 O]%% /\]E M}] I:]—_E'-'___I_L’ CVD OE:IO_Z!S_‘}" H]Ké]}b]‘ (Q

L = = o
3, o #E4E AY BhE 5ol et A4l A+t ks AR

AMSESBQ03 - HIEI’I‘%_!‘ (Interface Science) ....................................................................................... (3_0_3)
A mHIL AW 7|2 Fdsts et €, olF &5t 249 A, AW gAlo], A&, rHY £x
e Ea ARel AW 4R, AAS

AMSE505 -— -I_L_E_Zr_g_%_lk (Polymer Engineering) ----------------------------------------------------------------------------- (3—0—3)
FUMOZ FEHT Yt TEAY AEYUT 22, ey YA L BEHS ANFORA FUEG nEA}

>
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n
m
(8]
o
o~
1
s
oX
uN
=
m
% 18

A
B2 A=Y ey 2289 f2o A g0l tigt ol2, F9 FxeF olo] mE 5/ wsto of
et A4S olshstaL olF ol &gt A7lsd Y JNEde AT 53] FEAldl S8 e wdet 7

AMzo) 71x 92 R FF AP PP AYo] WA J|E o] B F5IUTH

Aol e oS Jigat Zoll tiste] oot w3u Ag A4 Ae AR o, =RA A+
ZuS FA & ste 497t Wo shAIRE o EAIS Atstal, ofEA =w2 Yl Aestal, ofEA HolE
S a8d0oz S5t o8 =wd 23, AR A7 o ZHAIE AYEA1? Soll oSl b g Zlo]
QA S 2o, O oS RE s Aol it 230l 43 #& @loj2 Zlojoth. & wiolMEs A4 g
e OFT Jhey F5S =2 FAZ doh A9 A FARE Zolt e hRY, 23S0l o



Weret 42T Wa 0kgos AT 4 4 9 ol st

AMSE509 - %ZI-EI'% ﬁﬂi*l— (Atomlstlc Slmulation) ................................................................. (3—0—3)
AAR Ao A Molecular Dynamics, Monte Carlo & YAIHY FAEAL 7|HES &8s &~ 9l =3 )
Fe BEE ATk ARG FARAL] Of3t J|E o]g, HitwAl 71y 52 wien PEE m2ode g A

Al A=A 7182 7HE Aol A&she 719lE 7l

AMSES21 - 87|14 E oLA| AA}AA (Organic Electronics for Information and Energy Technologies)----- (3-0-3)

7] SteA] ¥ Aeld Amo) Z]xst FJEeF o|A] AXbo] Oigt 712 W & AAZ GOt gt A
HAXto] sEsdt= organic electronics®t displays+ | flat panel display?t solid-state lighting device
ool A A O A= At FA19] shuolth. Flexible ®+= flat panel display= 712] 2+ engineering} I}
of Zope] 22 d2jet Asl e e 555 2ok SARE A4S BARE St Zoolth E3F oA &
Atofl sl st solid-state lighting devices®t BJ|GAX]= ol x|e} gHof tigh o]f=2 sl % FQA] =1L
Atk o] w=oA 77| AE RjEet FE fAE o] 12|l oA HE At tijs o-F Zojtt. 7|20 g
organic light-emitting diodes(S-7|&dtto]@t), organic photovoltaic cells(87] EJIAA]), 28]a
organic thin-film transistor(f-7] 8% EfX|AH)O] AMEE= F7] 9FeA] 2 A= Ao oigt 7] d2]
o o] AXHE o] &3t F7] 2R 712 AAF Als d2]o)] gisl SRttt

AMSES22 - 87| A L9} 28 (Inorganic Materials for Optoelectronics and Applications)-------- (3-0-3)
Ao BAAAY] 7]2AQ JEE AR et A sto] 7lxet ¥E=A] 7]XE, p-n junction O] %
FRAA Y 38 #ofE 2
g ©HEsh 7

&

t}. o] ¥=E& light-emitting, laser diodes, solar cells, photo detectors
= 77 & Aol

b

AMSES61 - SHAMMZZH 22} LI HIO| @E| 2=22] (Nucleic Acid Biomaterials and Nanobiotechnologies)*** (3-0-3)

] oA SAko] oigk Aol @A A4l Ul F Hiole W HI Ao AWAdS AHEL
A} J=o A DA 7124 shek 4, 29A A2 RAAM R gt R399 249 24
2ottty ®gh iAhE o] &5t BAF AT A A&, AR A2A A2 BEA S8 FoFEweh oY) YA
o

AMSE601 - M9 Y AS7| L& (Dislocations and Strengthening Mechanisms)-«------eeeeeeeee (3-0-3)

AX Y AMATO X9l 7|ststA Lzt AMA, & strees field, interaction and image force,
interaction energy Sof 3 =3ttt Solid solution, precipitation, dispersion hardening %
work-hardening 52| ZJ2}7|4to] #sto] Agsttt.

AMSE604 - 14HHEE2 1 £ZAO|E (Solid State Reactions and Sintering):-------seeeseeeeeeeeeeneiaenns (3-0-3)
YRSE =20 JZste A8Z4de By AHes 712 %, 25 ¥ A9 FA OE 2AAE 2 b

AGZ olgfistal, ol B oR AZAAASS EISt Opdsh PEjQ 1A vHEE =gty -1, -

ag-1787ke] ghg |t vhSAw o S U]R|= AlgE QIALS mpetshil BhEAlY RES& TS &SI

AMSE605 'I—Z."EEI (Solld State Phy$|cs) .................................................................................... (3—0—3)
AR DAY AE D AR AFS FAHCRE st vA|9 NS HFe wEoltt. AXMlE, ARA
AL, energy band, Fermi surface, 2=/, &tA A U 1AQ] AXZ|A dAn 2 A& 523

AMSE606 - B EA At (Statistical Mechanics of Materialg) - eeererereimimiriiiiiiiiiians (3-0-3)
A 99 7|2 de] % o]lgE2 AVlst o]F Ajmateto] UHE= o] Fopo] Agsto] sttt i1
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AL GAEAC JAYY R Ade AF F AR AAPIA 4 % gol Ayl et 4 o
atal sjAle Zolaich B3 2R LEA FASHQ of2] MU ARRFOIA SHAtL 385to], ofge ]
Frofatgo] et MY SOl R, AIZ-ATALA 4G £/I5IL o BAEW, geiAA, SRy Sof A
g3

AMSE608 - ﬁzr%ﬂl?g% (EIeCtron Diffraction and Microscopy) ............................................... (3_0_3)

AAFAD]d Y2jQl electron optics, AAADE E43 A8, AXIEAES]  kinematicalo] &, image
contrast o] ¥ siAYZ 3|, 2P FE U ALY imaging H siAS S Aratste] HAN & A&

et

AMSE609 - T2 ZAIS0|ZAE (Advanced Electron MiCroscopy): e, (3-0-3)

AMSE 608 AA}i0|7d 29 s&7to]2 A XX}Q] wave optics, §A3A9] Fourier ¥#gh kinematical &
dynamical 3|2 % phase contrast o]2& Higtoz2 1 EFE ZAAY 2 image simulationS 3] o]
2719 (CBED/EELS/STEM/EDS) & T}&C}.

AMSE611 - EXf 2130|174 AlA (Experiments for Transmission Electron Microscopy)- - (1-4-3)
AMSE 6089 MY f£do=z=A AAADY oS vz 7|7ielo] AA TR 0]749] alignment 2

Ld7Ie dsln, ZARMT} UNTE A4 ASS B A A BA JMe S5 £E AR o)
AFdls GGHREM) 2= 3 EDS, EELSS &3t WAz 29 ofebd xgo] dieh FA44 514 7182
Al &5t}
249 .

AMSE612 - X—}I\j Elze'l nil qé)b" (X Ray lefractlon and Imaglng) ............................................... (3—0—3)
Ukrla 2 Hio]er]eo] 42 Adad H FAZAHS sl in-situ A0 #E2 0 S5t XA 9

0L 41 Alg 27]9] A|oFo] o] real-time, in-situz J0]7¢%to
A ojujRe] 7= ol AAIAQ UYES 550k, X4 ojuly Aol tigh Al ARS &TNstLA}L St

N
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. or
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o
cE
0,
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rc
oy
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>

AMSEb13 - o.g_%r;q- %_Il- (Applied Quantum Mechanics) -« - swerrremremer i (3-0-3)

All¥e] DFT ZofofAl Z7to] %= Hohenberg-Kohn 7J2|¢t Kohn-Sham W7gAg WA &7Het 2, t=
o8 AAA Aito] Wol] AMEEl= ZIE exchange-correlation AP, pseudo-potentials ¥, plane-wave
basis& THECH ®eob AAl AAZ23F EAto] tigh Aol 7Hg Sastthil =il PAW ol oish ApAfet

oJ£A J1E% AUT 48N 3L HEZ R0 B anso Fo 549 st SYSE s AN

als

Aol thst o] S o] AHAIZES Aoj=7] 95 4%77t0] Tutorial Sessiong 7jAst= Ziolct.

AMSEG621 = A A (Alloy D@SIGN) -+-+werrrersrsrsreresmsessisssscm et (3-0-3)
a4 e uMzA9 Hetet FA 54719 UAE AARCR =5tH o5 7|vtez AT, Al ¥4,

Mg &=, Ti g5, 24%= Y Fa27E case studyE &3l Fogtt).

AMSE624 - LRA RO| 718 (Deformation Processing of Structural Materialg): - oeeeeeeeeeee (3-0-3)
TEMES ¥ HPAES APstL, olF HIELeR oY VteysAHes avlstt. 3t AA LR RS
7H5olA dojus 40 AR olg2 WY 2 7hsol&2 ol&sto Adistit.

AMSE625 - IE_I-}?; u£ J?;E (Theory Of Elasticity and Plasticity) ............................................... (3—0_3)
AR} FA% S4e Bolett o sl B wdgellNe] ASa axgele] A5e mawth 1A A
29 2xslMol BRd st % 445 ol25S A7IST 0|50 S8R TElAE ZHojsict.
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AMSE626 - Iy 4tdt 7| (Fracture Phenomena and Mechanisms): - weeermseemsereenennennees (3-0-3)
TR RO T AtS AT oy, Hadd mpajdst, ulMntadst 52 o]&sto] Aottt I A

TR AN dojus SO dE& ool ol&sty Pty I mtur|E A e mhudl

de YA 4 e ek AAlR

AMSE627 - I 27|12 (Fatigue MeChaniSms)« - - erewersseiiueiusriniieiiiieiistiei s (3-0-3)
Azl mMzddat e AYE o] R 7|35 dYsty mazoddo] A R A& R 71AA, O]
NzAA 9 98 9 55 ot dYFAle 718 S8 Hnz, dEEday), f2aygds o o

ARQI7HE 5ol 29 £8 olasd Y AU &s E29d

£/ (High Temperature Deformation Behavior of Materials):------- (3-0-3)
o aJfstn stmnA o 0% =28 &}t &, &9, climb, 23, Z2AAA 0]118A
O] vtg o=z AITEA =AM, 715, UrlJHEJ 227, FEAREOAN &

2 EE % 24498 2
AV §8 52 7ot 20 29 olASe B4 AUUE B EEH,

\_.

AMSE633 - LH};IZHE_E_%_IF (Corr05|0n SCIenCQ) .............................................................................. (3_0_3)
24240 wrge] Jo] B Mojslar o2 ThE olalE MiFoR of2 Jhx] BARUONN WAL $A

o] vrg7|E mofste] BAIA R WAL At S8, RUIY, AV, AR d2]o tisto

Zrelgih

AMSE634 - __'I_%}I\_l-il- uil i% (High Temp. Oxidation & Coating) .............................................. (3—0—3)

WL2R|8°] Oxidation, Sulfidation @ Hot CorrosionSo] &3t 1232 Al o]22 7|52 YIUAAY &AL
st mHA 2o Wt 7Folstct. Diffusion Coating, Overlay Coating @ Thermal Barier Coating=o] of
gk o]Eu} S8 wsto] FR3HT.

AMSE638 - XA RO EA LU 22 (Structural Materials) e, (3-0-3)

E oo ELRAER AFEET 9= Steel, Al, Mg, Ti, Ni &2 £9] Composition, process,
microstructure®t property 7t9] F2jofgstAd FHUAAE AW B, o]F Aes9 F&=Fofd tish Fosty
Ab it} ESF amorphous alloyet 22 A¥g 3 A7l tishA = Fofeitt.

AMSE642 - HEMMNEIUA (Conducting Ceramics) e, (3-0-3)

AR e @ o]2X =5 xshole R AA-RRES A7]A dZAE transport theory, defect chemistryo] 9
A MYeln LR, AARY Sof MEEA U sEAR, nMaxet A7) AR FsuAS Zejsit 1
Al Aot ABAA S B2 AJARlo R oottt

AMSE644 - A 2 (Magnetic Properties of Materials) -+ -oeeseeseemenneniniiiiiiinns (3-0-3)
Apdel =al" olsl, £4W 2 g8e o2t uAe A U AAolRo] 2Ast ZE A

(diamagnetism, paramagnetism, ferromagnetism, ferrimagnetism & ls

fluxmeter?t gaussmeter 52 THEC:. |89 d=2A FAPdA=, AXPIls R 7ISA

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

AMSE645 -I—l'Z‘lZI' XI'I_E_ '| (Optlcal Propertles of Materlals) ................................................. (3_0_3)

AMzol Axipzol Ge Fadel 22d YA U 44 $8S ChEch S8, AY] AEw, AAE TE, 9w
A 2400 S Fa WY SO gaa 440 ool sol2 WEA HolAE BT Cod Bk Ax)

o dels Al
- 6" -



AMSE648 - I:lIHI_III';._{ (Structure of Thln Fllms) ........................................................................ (3—0—3)
@x, uor g gelstel 21, Betaoh wolgAe chEch deim o] pag welsiel wee]
A1, rete] ol wetel eauelo] tistel chech. S8, WAlY X-4g ol &

9 9 ARPE, ot

@ 29 Ay Ans kdn

AMSE649 - EE':I-li -lo'r (Photonics Glasses) ............................................................................... (3_0_3)
Slolx], WEA, DABols ZEC) SAI WAo] SBEE mEUA golo] 2] U Axe WerH 54

of Tt ol A4 7 EFS FSAT oF Jx2 §elo] the pxsto] maE WS4l wstel o]

Fe A G gist 71x olge 55

AMSE650 - %*21/70"-.9.-5.‘1 ZHE (PiezoeIectric/FerroeIectric Materials) «eoeeeeerererereennnnnn. (3-0-3)
RIES VEA RSN =) %L A FH dRde Edst A FAGYA By, dHo] 544 W ol ¢
a1/ 9 domain ?L KiWE*.QE A70st &, SHEROM = 245 AllA, AFooly, s AXzo] F&Z

=0t

AMSEG655 - 1% A 7|gfstar AR Z| (Solid-state Electrochemistry and Fuel cells)--------- (3-0-3)

4, YA A= st Adudx|e] HeH, &5, JfHdAgo] disl 253ttt ZE A=A E Hlusty &
5] SOFC(Solid Oxide Fuel Cell)e] @A X] S Hdst= Ao, &=, &= AMEY E43 AEgHo| sl A
Koz Eolsttt. Interconnect, sealing A&, A8 A|AHE AR gL & olsict

AMSE656 - 4SS "halk M A2 U 42} (Oxide Thin Film Materials and Devices):-----eeeee (3-0-3)

J1E MEAS T2 542 Holt ARtE 549 UelE olslsh] YA, oulZu starAne] WA AT
329 AW P& U AA TAEZ WA ARG 3, ASLE fo] HQstT 9t 53 94 S, wEA 54
A B AR PR WA MYSLAL ATk T F b w9 o] B, ASLE Wb 4%, B
de) R wEe ApE| cheaa g
AMSE66‘| - __Il_a- -_’L_E_Zl-il (Advanced Polymer SyntheSIS) ...................................................... (3_0_3)

=| OHO]—H\:-]]

3 DEAPYPEISY 7R OIS S BANEET. U ANYTEY. 2RUA AN
2 PRl AZfeln FHEE TEAY FRY S4L v

o
in}

AMSE662 - T2 TE2Z 28] (Advanced Polymer Physics): e (3-0-3)

TEXO E2]A HAFS 7lo] 991 AAIAo R olffst=r 248 T 1, single chain conformation, dilute
and semidilute polymer solution, polymer mixture and block copolymer, crystalline states o] 5o
ejgict, mRAt Qolsto] 7| zste] #a} wHom axjo] BA4L olsistuAt sol, At J|yol that 27)E
sto] T4 2o WEE T A4 WolAlk o] 25E o] 2/l 53 Wolug AU fistel Zejolct.

AMSE664 - 7|%c‘,| A 22}15FSE (Molecular Design of Functional Polymers) eeeeereeneeeeeeeee (3-0-3)
4 [7], @3 22 A ¥4l st S5 752 WRste 1A ARE OEd. S8 U2 94 W
79 U1]71L4§, A 2o §4 7]s el #Aol.

AMSE667 - 12X BEM7|7] (Instrument Techniques in Polymer Science):«eeeeeeereseneneees (3-0-3)
XA Y, A7 XA AR, 4] o5 ORn olef Wd IEAMIES] xR, 244 UEE ¢
Pt #sto] Zojstt.
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AMSE669 - Lt MAIZHE (Nan0-BiomMaterials) - - - ressersseressemsermsieisesisisissisesessesissesee (3-0-3)

Lti-dto] @ 4l mMokr]| &g vig o2 sh= Ukt (Nano-Medicine)o] thgt 7] =& Q1 7Y
Lo Z&E= AR A2A, getA, 284, AasdA &
A== ottt

oX.
=2
)

olr
=

AMSEé81 - HIZ| E/d (Properties of Semiconducting Materialg):«::eeeeoesesssesssnseeninanenes (3-0-3)
durgel WA =S ' eFE)e A7l APl FESded dRaste] AsdEE AAMeR o2t
jl

£5] st et ofe} Sold 2eld @atse FAsow rhedt

AMSE682 - EHH ) L} B2 AM (Surface Analysis and Nano-scale Characterizations)«««« (3-0-3)

woh 9 e B2 s Bu/AUIAY Se, slbR e U UxtTAS BAs] 9% 71RAY 2

2 ol % uY Wl ts) AAK O 2R 3] BN AYTE L MAPEY Wat SO 2
1973g ola}7] 913t MR (LEED, RHEED), Auger % FHAL FY(AES. XPS), ZAUAHDIZ (SPM)
Sol 24 ¥ 2 1 ¥als aen

AMSE683 - Light Emitting Diodes (Light Emitting Diodes) ....................................................... (3—0—3)
gt A, AR, e’ ]|aS AFO 2 st ardAlS iAo 2 Light Emitting Diodes (LED)Q] A7), &

stEao] Thgt 712012 MO, HA 9T BEL AANOR CFET LED 45 ] chat olgx uxx
=]

JEES $5S P BEE At

AMSE684 - LF-HEE X AZF (Nanoscale Semiconductor Deviges) e, (3-0-3)
Uie A7 xt] A& g0 BAE 8] Zojgich & &S ue F4F U oladen s

29 vheA] AEEAS 22 ALD, AolERA, 28, wjA £ #x) U 2 A

| Z@Ech Ee demed s g4 28E U 7]4E e,

[©)

AMSE686 - Azt LAHQ] M7|H £/ (Electrical Properties of Low Dimensional Materials)------- (3-0-3)

Ao 2t 7]=o] Fopd Yk 7]z o] FA AR 1 SBAACl X|F ARX|FH. o]2gh Ul AAFY
71" 5749 olsll= Uk AAF AR HA] AMAoAe]l At A} Lieojg Foie] M2 dAlo] Hst
AAS Al e+tsttt. 2 wabe] 7idg &oll AANe] Z7]|et Apdel W] et W= A7|A S0 of
gt e metste, U Aol AZ|A 5o tigh olsiE AletstaAt stk o] & s AL Axjet AXto]
A= F4 FAIE 476k, 55] §EeAl 59 AR Ao o] ARe] oAl Fxe} 50 gt 7]
Z 1A 2algto] MAAC XA HE1 ol Y FI7|oA Q] MAF 2o 3 ¥E PRl thdt x|Al =
= 1L SBAog gt

AMSE699 - *_'IAI‘_"L‘__E_%?_ (Master TheSIS Research) ............................................................... (7'-%3_!‘26')
ALY RS 93 B0 2 ATHAS Sstol Alwaac] Awsto] SAHel ATE saal
AMSE701 - }I\_I_jl\_zl'l—g%_ll' k"ul (Seminars in Materials Science) ............................................... (1—0—1)
A AEE 42 o] 2A1Bs Qure] A7E ola] S5 Wz st BAS AYsel AUUE Fo) A2
9 sde =T

AMSE721 - ﬂ_/l\_ZH-Io_L%_!‘ %% Special Topics in Materials Science) ..................................... (7'-%%_!-%])
Bt NAE wh= Qo] AlAafgsh dute]l AFE Yol 55 BA= sh= HAE AZgsto] Zelstt.
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AMSE731 - 2£383F EE (Special Topics in Metallurgical Engineering) === -ssseeeeeeereeeiennns (3-0-3)
At IHE B oo 343 Yure] BY A7E al 59 R ok BAE HRstol Tolairt
AMSE741 - *‘"EI'D_!ZHE %% (SpeCIaI Toplcs in Ceramics) ......................................................... (3_0_3)
At 7h2d s ool Atz AT A4S {5l 535 BR2 st NS AR Aottt
AMSE742 - ﬁzrzﬂi%% (SDecial Toplcs In Electronic Materials) ............................................ (3_0_3)
A NEE 42 olo] MAAaS] MY A7E o) S5 Wa= oft S MRsiel Zela
AMSE899 - ELII'*I‘_LIE_E_ﬁ;.(DOCtOraI Dissertation Research) .................................................... (7'-%%_!‘2&')
upLse] 2 013 BB02A ATUME Folol AT Lie] ATsle] SAKC AT Sy
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vjore ® obyel SRR AT Y y5o| 2
MRS AESET Jlold & es P

ole} e BaL TS A|AlO] Alsh sl5g 9ldt wubaPgu who] AL ofe At AT WA
E5to] ol ozl mebd TjatYl SISO AT FAS Febd AW ¥ oket W8A SWE nefstol
Mg

2. At 749

ZIAEE2 7I2gstez Ry oot A= Jidut AbAE S Vi, Tl 24 H AIA" AA 22u

[e] =
oUx] WAYWE 7150 o|27|7tx| Bate] 23MS o2k atpolct, mak MEA J|AZe] 7|&% ofet
AEA B ITBTNT 7148 £8A02 Agsof st Alsd 2%, oY 2ot AT AHSAL 533
AARIPA, AolUAl 5 chabet olejalabA Alio] WA U AES YSIAE 1A Bete] ool nje FQsir)
g atcjeti 7|4 etabe ojajsh @ 7o) Restuat we] o] SRR WA W ofyzt AU 3§
15 e WA A% mAE A&St ok 2 stube @xlo] stRAl AR 50 9 stuje] ofFg
Tejstel o] 4¥0bS ety 7 U w80 A Hopz AAsti ok

1
2
3
4) Design & Manufacturing

) Mechanics & Materials

) Dynamics/Control/Measurement
) Thermal/Fluid Engineering

)

urh FAKoRE 3ol 12714 Rofo] s AR 9t D& ATE £33t AUk

[Z24AA 7|AH7|= (Micromechanics & Nanotechnology)]

MEMS (Micro Electro Mechanical Systems)= 7| Al =sty}t vre x| oA =
Mz 711 sahiote delds 712 22 YYUulH olste] ZHE £4Y AL HFRoolHZ
25k ofo] 2= AAIoA ] B-RAl, A, Alof, s, H=Z oty o Uyt 7|A

[MArgst @) 212712 (Manufacturing and Materials Processing)]

Manufacturing and Materials Processing2 zt& AAIZA 7|49 wstA A /AA| /AR 7|&S &™H517]
A%t A2 YYotT Uk PAFHORAE F4AR, SAAYME, BEAE, PR 5 24F HoA2
YT EI BAVEE 52 APTigoR sta ok

[EEHEA T %0 (Robotics and Control)]
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EHEALL AojFoks TavhEAQl Adoly Algo] AMishy] & ofFAY At A SOl ArEE
Alsts Aled 222 7IEste A2 S22 gt SIX2R, 228 2%, A3 55 tdez 3854
A4S $edste ot
[BEAHE Y X =51ZE (Composite Materials and Smart Structures)]

EdAE ¥ AlsH2e 2ol AT AlaAel SgAlg As E AR #sh A} AlsTrxe
N2 gt o] 2A-APEA AE Sost ok SR FobiiM e 247 S8R AR H =4
0 SgAae mf2uhy, gpEstEstoAe] AHe, SgAae] 2A A oA G4 59 aet d+E
o5t T Alsta2E oM e 229 s&Aol. AsAo], 7I¥ EA JxF, F47|9% = &
BARE ol Alstars 59 A+E A Foloh
[ oa=l o AL H| (Flow Modeling & Computation)]

AL W nEE] 059 Aqxg I3 ARsdd SIAA'Y] AAIAa 55 Alojof det Al2&
ofojtjoje} ZejAndl I ALIE S AlFstal Aot A 45t 9l 8 AEEols dRTRSA 2
2HY, A0 F AFgA, AAEYIHE 5 224, AARAZIA 2 37199 oRRs, WAz Ul
A4 ¥ FeAZE AAE 38 U f5 ¥ 249 So= OYsty AIA S8 US| AdE o] ot

[f540] & &FE 84l (Flow Control & Environmental Thermo-fluid)]
S

A, AR Bt U £SAZTE I3t AT FEA0] JHT BAT o2 L AYH A7S
4%t k. SEATROIEE 244 TGS, SAFYLE, 23 AL B BRE. MAAE 95,
Mel/alopgal Sol gick. of wio] o¥Bue] W, WY 0P M 121 0B Ao 52
GERIS

—

9|23} (Biomechanical Engineering)]
olgato e QIte AR AN, AR A4S Asto] 9
= K ,

I3 2R 0T u oAl #A1E %
WwHEole Rofolth, UF o), AABAC] WAS F JANA 5 ohEct

[CAD/CAE &£0}]

Design 3! CAD/CAEE= HFHE ol&st A4F 7IARS R #2329 24 7}1%3 AAZIENEY AES
gttt CAD/CAE 7|e2 2AAASte} dAdS SAIshH: ?ifﬂ ZIAsS7Ieo] o zA W2 AFAEO
OfsiiA chget A7t o] oAl QU

rO\'
_|
O

[ 2HSE (Mechanics of Materials)]

S5AE, ESAE, 2EME 5 4% TYAR shEo] A8E I dojus Al WA fE&Y E
otyjof gjsto] nAGe FHNA AFE e85k, AA| 7 ARESY Lx2F2 SHMA, FssiA, Tzt
o %, Ed FIHE AT 7RV JiEeith

his

[H4a 2 =Z1ZSE (Combustion and Propulsion Engineering)]

2% A471719) 47 % NN aTEE FRQE, ARED, ET U BAAL, BAANY 2T
FA71B0] YRS, Z|WEA Sol et 7|AARE AATE Ko ATOYORA J1EA L AT,
FPAENL QAL B, 7t SOl tigt S8UPE SN o A YWOR IAY LA oA

AmEGojo] g, AEo] g,



N
<
O
N
X
okl
JOll
.I:,.
[}
Er
o
rio

[EHF L OfL{A|Z&St (Heat Transfer & Energy Engineering)]

ARG U oUiRIZE ArRolol At AADO] WA SN N AW Sstol 24 §F AHY A9t AL
597, YAH RofolAo) daest obmsiol B3 AP, BF AR ATELS 2ty Yoo,
QAoldABete] Aoz B2 U Efoluin] $§71% AL A7} AP Fealc)

[-:-,'—7|<E',3|' ! stg-gst (Aerodynamics & Aerospace Engineering)]
2 FAQ siA, AA R AR Bast 3r|dsh, ZIAIgst, 2417 59, dY 1= A3+
%?Mﬂﬁoﬁ‘@% THor wswt At g r AAEo fdH

e

7t et 2
- 71 BSAIOIL LIIMECHS03, MECHB04)= AAbab 281, whabupy 3P, £8P 5ol e
ol 55tolo} itt.

L}. MECH806(% o] =2A14), MECH807(Z&H=2AMd ) 274k
- £73871 : MECH806 T MECH8072 ol48fiof &
- o] B EUQACR0 AXst, EYSH A= AQJAZICH

Oo]

- o, AAb-ubab @AY A Matabgel o] Abahe Qistel, wiAlEIA o] o

ru\m
rg
=
roL
i)

of. MECH702D,702E(th &ty A--AI0]LtA/B) 47

EL oSt MDA Cjsteidy A ZA0|LB
] SR 12317], §3F 1-43}7] S 33b], B3 587 oy
A U ATFFL $A/A2sl0] 2 ApAIS) A UIS/AR S

- o|Ra7 AE ¢ 2014-2817] YSARE WA ol fafopat
O % skl sha (HAkae Aleld)

2 Gradeg 227} 790 01A5H
E]-aﬁ]“]—’_]- ﬂ‘?“ﬂ}%% 300 400 7—/]% Gradei _/F_7o].3e} 75]_?_ ?_]7%]@":]'
ol B9 4R 68l o] grarct.

—1;\]. \:ﬂ}\]»_ﬂ]—?(-] ZF 9skAl %6}3}7\4 186_‘|r7<u477]-7<] <‘J_]7gl

o

oh. E¢apd

5
4 By A28 2 0|43ty
HAFay 24317 4317 28 3H%)
SEAL b 18315 143H%) 32,34
ey 39315 2187 60 3%
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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~,
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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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2019 7| A S=tat - oj=tH

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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< 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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@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{)

_78_



2019 MUAFBEATL - ofste

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

2 g 7719 Aforr IA WeoRY FRAG A=
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[CIo|E{ O(o|Yd (Data Mining and Business Intelligence)]
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[28&35St (Financial Engineering)]
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[MH]| A AlO| A (Service Science, Management and Engineering)]
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[EYsHd]
iy ket 73 & Ol
RN EUES 2434 43} A 285H7
gFARH 185t™ 1434 32814
E&HtA 423 18877 608179
3. MBS YYE
o7 Ses nnsy Zol-Al (AR5

IMEN523 A AR ZST 3-0-3

IMEN524 CAD/CAM 2-2-3

IMENS527 37gA0l 2-2-3

IMEN528 ANARNE7& 2-9-3

IMEN529 S EXSE 3-0-3

IMEN542 AgAE % 24 3-0-3

IMEN551 R 3-0-3

IMEN553 MM 2-2-3

IMEN555 IR 5t 3-0-3

IMEN561 EECENES 3-0-3

IMENS72 M| 2853 3-0-3

IMEN573 AR A 3-0-3

IMEN577 =R A AE] 3-0-3

IMEN580 AP R DA AF 3-0-3

IMEN584 IR AE 3-0-3

IMEN585 Eh:acial 3-0-3

IMEN586 ARHSEY A5=A 3-0-3

IMEN587 el &g A A 3-0-3

I Aden IMEN595 e R 3-0-3

IMEN597 CJR" AY 3-0-3

IMEN611 7]1&7]8 3-0-3

IMEN623 kst 2-2-3

IMENG625 MAQ A7) & 2-2-3

IMENG627 2y EYSt 2-9-3

IMEN628 el 2-2-3

IMEN641 AFF A Y 1-3-3

IMEN642 AT AYEE 3-0-3

IMEN643 AAI 3t 2-2-3

IMEN645 ArjAgeist 2-2-3

IMEN647 A58 3-1-3

IMEN653 I-ZFE YUETo]A 3-0-3

IMEN654 AMEEAE 3-0-3

IMEN661 15AFA 2 3-0-3

IMEN662 o] At&] X3 3.0-3

IMENG666 FAA T 3-0-3

IMEN671 FATALG=A 3-0-3

IMEN676 A 9 R 3-0-3

IMEN677 A A EA 3203




MEFIS - of
o| & SteHS W= ZA-HERE)HH
IMEN680 TERGH EAAE 3-0-3
IMEN681 SHAAREA R Y 3-0-3
IMEN682 41 E Qo] 33} 3-0-3
IMEN683 ASA & L5=Al 3-0-3
IMENG685 AR 3F7 ] & 3-0-3
IMENG90 Aol 71y 9 24 3-0-3
IMENG695 Frody 3-0-3
IMEN721 71ty | 3-0-3
IMEN722 7)5tmEe 1 3-0-3
IMEN723 SESSRS 3-0-3
IMEN725 FARIAEZ 3-0-3
IMEN727 EHEIAER 3-1-3
IMEN731 23 2-2-3
IMEN735 Als53t 3-1-3
IMEN737 Havbg 3-1-3
Sl IMEN738 AP AR A 3-1-3
IMEN753 ATEeY] 15=A 3-0-3
IMEN763 vl A= 3-0-3
IMEN764 FAAEY 3-0-3
IMEN766 70|12 3-0-3
IMEN772 A& 3-0-3
IMEN773 A dsst 3-0-3
IMEN780 BHPEAI A NG =A 3-0-3
IMEN781 AP EA| AF 3-0-3
IMEN786 IEEX=2 3-0-3
IMEN811 BATIER A/Z 3-0-3
IMEN821 BB TER A/Z 3-0-3
IMEN841 AXESHEE A/Z 3-0-3
IMEN861 A Aet5 58 A/Z 3-0-3
IMEN862 LA A A 3-0-3
IMEN881 BEAAISSEE A/Z 3-0-3
IMEN891 NBBLEHSE A/L 7 st (1~3)
IMEN699 AR AT FpsHA(1~9)
IMEN800 LSAFETED 1-0-1
IMEN801 AGE G s AT 1-0-1
A=
IMEN802 AGE g SAIm I 1-0-1
IMEN805 SEA0 1-0-1
IMEN899 A=A 7hshd(1~9)
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[(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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MA - 7| B3t}

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.

o+

[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 250l RIEA] U= ]5—7]% “71]713 &7 To-rﬂr
29 HAFFof= LCDeF PDPE st A K_|
2l A0, Y AAF U 3|2 dHlo]Q FA

viole FAALE YT Hi=Htol e H2=2 X Yot %Ol (RlUr.

[Are|2 & VLSI EA]

VLSI(Very Large Scale Intergration)&of= M 2& XA =2 A2 AHAAstL AAS & 1 58 EX5H=

2oF, Soc(System-on Chip) $-87 H77I4E ATSL SockAS AFE3IsE7] AT Fok AR HEA
29 AERAY 5o Aporz Tt FA 2H D Yt AT Gbps DRAM QIEfHo] A Sof 14

CMOS A &35z A7, PDP @ LCDAIS 2] 3247, opdz 1 tajd waly] 0] CMOSohg &1 3|8
A7, IP7)8F A AE A7, AFan oE o AAA HA TR} gjeA, 14 A8 oM 7]
SDRAMHIA Ado] MaM wdll @ Asw™Y So Apr} &ds] AsPe]n Q)

=05
[EY4]
a7y ey ey 3 o3
A A}ﬂ@ 24@‘@ 48_}@ 285_|}KD4
AR 18518 145} 32314
S 363517 243817 605}

[T 0|4 A| OJAIEH
P et waer USe S USRS EUANCH(T, A= RATe Aoge waspgelA Ae)
- AR} et R

d
Kl

- Efetut st wats (m@so] Alwo] uhet 575, AAHElE Grade or S/U AE)
- ®xb} 9 efskal bR 200~40099] waks (68PE7IA] 1, AR YENE Grade or S/U M)

U et 35 "aola 7T

- 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
47] = 328 ARR|Zeta eS| oY Agstng EYeioant
AefAZich &, et 7874 gAAls 2gdt
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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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o7& += stetis T R
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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ol & & st4S i =1 7+o|-Al % -8HA
EECES97 d3 sz A 3-0-3
e VLSI EECE667 AR 2 1M U HA 2T EYo] 3-0-3
EECE680 tlol&] ®¥igtr] 47 3-0-3
EECES95 AP 7] 5 SPA o L 1-0-1
EECE699(1-9) MA=2 L IS
EECE899(1-9) 1N Rk AR IS
A= T -
INTN400A ARG DSEA 1-0-1
INTN400B ARG E S4B 1-0-1
INTNEOL 3 AAB(TS) Fhst A

4. BIHE 48

EECE550 12 ZAZE{ M (Advanced Computer Design) e (3-0-3)
Aaabs o EECE471(EFE 24
1745 ARE AMEEE WUHES VHDL <dojz2 AAlsty AlggolddezA vzt 1745 fixedet
floating pt, multiplier®} divider(Wallace Tree, Booth &) A4, RISC 7]¥(Register file, TLB &), cache,

= O

pipeline, superpipeline, superscalar & A7lstc}.

EECE551 |-_|;(|E-| O:I)kl-z.la| (Dlglta| Image Processmg) ................................................................. (3_0_3)
M4at= 0 EECE451(H A" AlsA])

AFE oot g9 Aot BAS tEt. ol ol AFEQ] AlZA|Y] 2ot 2], FUAIARS] wHd,
=2 9x}sHquantization), GAre] 7JA(enhancement)yt 2 (restoration), 2XtY G|o|E{9] = Hy} Het
£ 5o 9 JEe AN oAAE GHEL. 1Y 59 FHRAIUL TR0 E3 of2 WE)
2 o]g3t YO AYRAES AL oSS U A4 YYHAS BHE xS AT,

EECES52 ZAZE{H|Z (COMPULEr ViSION) s wwesreeeremmsmmemiemisisimssis s (3-0-3)

71219} Laser range scanner S9] ofzg] JAA|AHEIO] Z2]A EX4, image digitization, structured
lighting &3 72 image formationo] s w21, FAF TEHH, X]AZS, stereo vision, photometric
stereo, A&*]g](hierarchical processing) =9 %7|X2]} EXNFHS OEC}t E3F HAAIAZSE, texture,
motion 52 o8¢ YA B o|2HE| P symbolic Y| RABFPUL whOTh E3h 271, 3xFUY
og] 7|sletAl Lzl mIYHS AJNsHL symbolic image®t UJAl, inferences &35t 29 QI1Ag C}2c}.
o}-22] biological visual perception® A1733]2 U2l WA E hardware, software |74 S AWt 28
E FZEES 2t hand-eye-coordination o|&2& oQJjstct.

ol o

EECES53 A|7:I9-I :|:|:E-|o 2 (Introduction to Neural Networks): e, (3-0-3)
M4t=  EECE233(Als & /\]’\E“) CSED321(m2 % 9iof)
OI7F Txj9o] XS wHISH A7 HAZEEQ Lx, sH50]&2, 28 Multilayer Perceptron, Neural Network
Design Using Evolutionary Algor1thms, Radial Basis Function Network, Support Vector Machine,
Kohonen Clustering Network, Associative Memory Network, Tj&iQlAly} 248 2.8

EECE554 "X AZE 0] £AF4 (Physics of Semiconductor and Display Devices): (3-0-3)
- 95 -
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—_

X232 0 EECE 301(8F= A AAFZSH])
9t A|9] static ¥ dynamic £74, AAt band 223} FAHEA|, FAH/Ux4AA @ LED, OLED, LCD, PQR

dageol 44 2458 @Al o

EECE555 ZAZ=E/d (Properties of Optical Materials and Devices):-eeemeeemeeeminninienniiinnns (3-0-3)
oUx] Wie, d&ol&, Faid, kp ol&2 HECR ¥teA] €3 U FAERAMS] FF5= & 54, 1L

& Zgold Soll thsto] SR

EECE556 HEZH| AZFI (Semiconductor Devices I ) et (3-0-3)
Aaahs o EECE211(SEeA|RALS-St T )
tistd 4%&9] Bipolar Transistor?] sAtde], §74, R&d, 3 HBTo| #st ARE 7|&5 S5-H. A7)0
+ P/N Junction, Heterojunction =9] Junction, emitter-base junction, base, collector, high current
level behavior, t 3J2A4AS st 57 2@ So| ZSHECH

EECE557 3t8hE HEEZ| 4AA} (Compound Semiconductor Devices) e, (3-0-3)
Mayabs @ gteA 9 qi% o] AXF=E7d
shehE vreA9] 712 24, s vreAe] AW A ¥ S8 NME2EF 3gE VHeAd Z2AMAY|E 52 )
S, ZaE AR HEMT MISFET, MESFET), &tef= YteA] AAS 2 2o 5& gasith
EECE558 HI'E;_(-" E%I)g%l- (Semiconductor Crystal Growth) ....................................................... (3—0—3)

Maats ¢ EECE412(F AR 2-5-5h)
2787874 1€, bulk 278737%, HGoImEA(LPE), 71”0111145*1(\/1313) w7154 AHEA|(MOVPE), 24
IEA(MBE) 52 vi¢, 28889 A7l Algefold, 24 37 ¥y 52 dEt

EECE560 Lt ZAFZEE (NANOElI@CHrONICS) «wwtwererersrersetsertentsiniiiii ittt (3-0-3)
MZ1b2 0 EECESB4(REA] U gAZ o] AXMEA)
SteA] BH JElRA, BHo] GAPYE. B glojAe] MrAwdy, BHol Fetd dA, mH BHdA
AR, Ve A B9AY 7]sa vteA A9 S8 52 HEh

EECES61 HFEX| AZFT (Semiconductor devices Il )« - wwremmmmimrmiinisiieicisiecies (3-0-3)

ALaE 0 EECE401(8H=A] AARF5sH)

A 3] 2 (Integrated Circuits)?] 7|2 AXQI MOS(Metal Oxide Semiconductor) Transistor?] 7|2E£4&
AZfsc}. ¥t=A9] 712 EA, junctions, 72]1 MOS structure 7} &= J2]1 MOSFET AXte] DC,
AC &7 % Modeling®]] tjisto] dotEn x& A% 371Hol 2Jgt 0jq7+x MOS Transistor?] JA&w
vl 2T

EECE562 % (?)FXI- %ﬂl-l (Applled Quantum Mechanics I) ......................................................... (3_0_3)
WER] b, gt HAL 9 DA 22 ol B2 9% 712A Wb gate gt WaolH nastel, HEf
A, oAl e,

g7AE &4 Alstols SOl _ﬁﬂ v 2o}

EECE564 A-|%:|*|AE‘||OIE (Linear System ThEory) -« «twewererrremremree i (3-0-3)
M 21b=2 0 EECE322(AFEA|o] 287 &), MATH120(&8 A3 0)4)
M A AEIO] state space HAMZ|®, Lyapunov stability, BIBO stability, 7IA|o]Ad(controllability), 7F&4=
(observability), single-input A]AEIW}F multi-input A]AEI9] 11.9X] X]A(eigenvalue assignment) 7]® 0]
olet Jeiv 4 HIEAo17]e] A, W 7](observer)®] EA % decoupling 7Y 55 HEt

EECE565 sHE _g_%_l (RObOthS) ..................................................................................................... (3_0_3)
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7tz 2 Y EO] kinematics, inverse kinematics, Jacobian £& S8%35til trajectory planningg S5
Yoz gusln RWE FojrYo
A

52 a7fet

o
=2
T} manipulator 2] dynamics % inverse dynamicsES N-E, L-E
computed torque method, adaptive control, VSS I zZt& 2 32X

EECE566 Zdzl-jlﬁl (Electrical Machinery) ...................................................................................... (3_0_3)
Magnetic systems, ¥147] o|&3 AF7], &717], =7 9 €8 ¥ Y JEH &8 54,
A, & 52 UFH reference frame theoryE o] &5t0] AC A-&7|9] e o] &8 542 248% &

9l= D-Q equationg SE3ic}

o

EECE567 Z'l qu'lxl-*IJ\E‘“ (Power Elevtronlcs Systems) ............................................................... (3—0_3)
AHALEA AAS ARG AHAAAAES] 72022 o FfH AHW”7]|24 phase- controlled

=

rectifier, dc-to-dc converter, PWM inverter, power supply ¥ resonant converter &g &t} Esh 2t
Newgr)o] oty 2

EECE568 Z|ZH|0{O|2 (Optimal Control Theory) i, (3-0-3)
M47HS : EECES64(M §Al 28] 2)
Dynamic programming, HEW, Pontryagin's minimum principle % two-point boundary-value
problem 5& ChRU H& AR £Al i AR BA AR W L 2N JEe Aack =3 LQG
A, optimal state estimation, prediction and filltering 5 8j-<>C}.

EECE569 O 21 ZZF| 2 (Analog Integrated CirCUits) - - errrrememmemrmerierierieienins. (3-0-3)

M2 0 EECE331(AALS] 2 1) EECE 335(F A 2 1I)

Hand analysis@} SIGMA-SPICE simulationg &3] CMOS opZ21 AAG 2 A7 7|¥HE vj&ct. CS CG
CD59 @Y EfX|AH FE7]9 A2 S50, 2oy 543 Fobs Mg E, wol= A, HHEl A,
A dlgeole] R AR viojoja gz, ol FHat & A5 CMOS OP amp, 29X AWAIH TBHE &
2o, et A4 &6l Zo] Qe obd= 1 3l2A47, hand analysis ¥ 2|2 Alggold 585 7|0

O

EECE570 CjR|E 23| 2 MH (Digital Integrated CirguUits): - e (3-0-3)

A4ahs 0 EECE331(AIS] 2 1)

Hand analysis?} SPICE simulation2 £3 CMOS OX|g AAg| 2 HA|7|HES vj&T}t. CMOS inverter 3]
29] =Ard], static CMOS 24 3]2, =0 NORA TSPC £9] dynamic 2A& 3]2, pass transistor ZX]
3l2 ¢} differential 2R 3|2, x| flip/flop=9 =7]3 2, Y& 3|2, adder multiplier data path=9]
VLSI 14 32, A&2 MA7|¥, ROM Flash m22] SRAM DRAMS©] nj2a] 3|22 cj2o}

EECE571 2ZIZ3| 2 A|AEIMH (VLSI System Design) - e (3-0-3)

/\—]/\_]_}E : EECE273([47;]EJ /\]}\Eﬂ /\47;]])

2 BFoM = AlolE 24, 3|2 Y, 2ojoty el st9] Al ASel 5ES Fol, & AAIE A~
o] 2A YEol st sRstes ottt A2 A|AHS] top-down I bottom-up A Y21} o]
o} A7 Zo tisto] == sttt Gate array, standard cell-based design, IP-based designit Z<&
2] 7FA] AAl AErdo] disto] FRskal, et Al AnEQo| FRof tist FH5tH, 571 A|A'I9] B}
ol A7 W20l dlsted Rttt UDSMit SoC Al EA ZFoll st %’—TO}L, UDSM &7go] 24
of o]x] P AR AA 7S RS sttt A UAE 3T eEN A AnEQolE A AR

i)

ol

L o
Ste 492 =S fegith
EECE572 3|2oljM &dna|s U LT EQJ0] (Circuits Analysis Algorithm and Software)--«------ (3-0-3)
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A4ab= © EECE231(8] 20]&)

2 BEoAE ABES ol&sto] MAF 8|22 sjdetr] Atgst: FHEE LnalE U A4 7|Yol thstol
ZHsttt, AKX 2@ network equations, Sparse Tableau analysis, Modified Node analysis, A& A]lA
Ble Z7] 935t Gaussian elimination % LU decomposition® HjQ1, uv]Xd AAES Z7] 95t
Newton-Raphson 59 H#FH d1d&S It vl ol WA siE st7] #et explicit,
implicit, stiff integration formlas 4£X] A& v 2 o]& w9l 3 2AQl siA W& vt & SPICESH
e mx =2 siA 7)Y, "H|AE relaxation 7|9, waveform-relaxation 7|®, waceform newton 7],

waveform newton 7|¥ 52 O&0.

EECE573 S2{AEE 0|83 & T2 ]2ql (Parallel Programming Using Clusters)----- (3-0-3)

x| 2o 2dl PC £ WorkstationS W2 YEQJI 2 AAsHA 3 A1 AZg =2 &8(0|AS ZeAge}
1 Q= FATH ESE YA Ayog AZAE ddb AFEAFS] PC E= Workstation = ®HZE
8 Z=A4 At(idle processing resource)g &-&5tiAl ok 1 E AFHE FUNK|= FA
a2y ol2igh 2 AH ZARH v 1t AREHE AdE &5V HoiMe M2 ¥E =Yy
=2 AR&aliof sttt mebA o] dbEojA= dvbAQl WHE m=zay J|ME ulE BT ofYet Z2AH
J2le AFHoAL ¥HE 2y VHE A52 4 oA Hl®e AE F8E st Qo

EECES74 38 U i T2 M| A (Probability and Random Process): . (3-0-3)
50| 7]Eo|21 ;WY variables?] g, WA 52 AtmEch WY variables? o3| S2AFPE L}
stochastic processES A3t} Stationary process® linear dynamic systemo] TJ$F dynamics@t

filtering problem-& th&rC}.

EECE575 %ﬂ*lﬁEé! (Communication SyStemS) ........................................................................... (3—0—3)
A43h5 ¢ EECES74(2HE 2 HE Z=2AA)

AHZ HER, Fupp HEx 2 952, 24 SR 59 B5x o[ ASK, FSK, PSK 59 HA|2 &
Al UAlS Hl@th random process o2 FF9 oA RYPup FAAAHRMY FEo FFE THSHY
ofe] FAYAIS vl FAI

EECEbB76 E;"%ﬂo|% (Statistical Communication Theory) ....................................................... (3_0_3)

M4ab=2 0 EECES74(8H8 X Y m2AA)

HEeA, &g 9 57, Adnaar So] 7]558he B4t 0, APYAS 2t MY, vAY A|AES B
M3ttt mat A ST HEEAY QoA olu BN J|EL wEsls AlAEe] TS o3t HHL BHe}
o, FJEo|29 7IES =Ust SAIAARY &5, #o= 339 545 38Tt
EECE577 ZH 2 FO|Z (Information and Coding Theory) -« s ewsrmsesesemiennisninnininiiinns (3-0-3)

Adaab= 0 MATH230(2HE % 7). EECE341(J 245l &)

glojgo] AR, 71E 2A 22 FgRoa A88sly] o5t AMo|Ro] 7| x2 rastt). A KOl 28HA Ao
o O AHA JdE=Zn, AHY(Information)?] ¥ S3t Az], EAIZ(Communication channel)?] £ 4
Rate-distortion g4, ¥35 o|2 &2 t}Zc}

EECE578 CJZ|& SAI (Digital COMMUNICAtION) - wwsrsrseeersssssssttiisisisist e (3-0-3)

Maub= : EECES74(8E 2 g m2AA)
Oxe EAl gAle AJf6t1 opd2 3 8rAlyl wlwstch PCM, DPCM, DMt 72 2X49] r]x|e 2535} qf
Al, &2.9] low bit rate 233}, PCMOA9] segment companding A, A]2% multiplexing-framingit =

7|(synchronization), A8 AR =& FHSICH
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EECE579 4B 2 SAIHOF (Information and Communication Security)-wweereereeeerenenes (3-0-3)
Cryptographic algorithmi} protocol2 53}1, 0|59 privacy protection, message authentication,

identity verification, digital signature 5ol st &5 Lol&rt.

EECE580 gll-llx_l-l:HGI | |'};I (Spread—Spectrum Communlcatlons) ............................................ (3_0_3)

g
/\
%"J %HQJ @%OH"J, Ur%l B4 AT &8 5= Hi=t

19

EECES81 TZ2LC|R|E Al52{2| (Advanced Digital Signal Processing): - - wesesseseinees (3-0-3)
M4at= 0 EECE233(A1s @ A|AH
&A1 59 o]AMAl & (discrete signal)?] 7|, Z-transform, DFT(Discrete Fourier Transform), FFT(Fast
Foruier Transform)& £43F S chirp Z-transform, FIR, IIR #tA19] Ox|g e AA7|HS shS6l0 %]

Al9] Al &j2]8 VLSIQ| speech processing £+ G742 5019 385 HE

EECE582 QB HEEG (Error-correcting COA@S) -t tttsrsrsrsrsrrrrmiiiiiiiiiiiiiiiisisieisieieiiiies (3-0-3)
Mg 9E BAS sl WA dxg SA ARl A aao shuolt
Reed-Solomon ¥3%, BCH ¥3, convolutional 23 & $A0=2 =

W, 22T 45 B4 SO Be ol2 AK 2w $8%

Q‘EX‘]K‘]HR__

EECE583 _Tl_a-)ﬂo EI'I_I_ (Advanced Llnear Algebra) ...................................................................... (3—0_3)
N B4, Aol AsAe] S0 Fofolx] M AAH el Eqolch, W, ALA, A
FudAl, W Z7h 18X W n9WE EAZ 7|x2 sto] AlwsiH, Positive definite matrices, Jordan

canonical form, Least square approximation, Matrix decomposition, Linear programming 52 t+&rC},

o
Me
4%
ol
o
I‘II‘

EECE584 'I_La- ﬁzl‘jlé_ll‘l (Advanced Electromagnetics I ) ......................................................... (3—0—3)
MAaahe : At 3-8
AA718Ee] 7]Eo] L= 7ZFE9] field theoremiyt 7JE@E5L ©|5lstl Helmholtz ¥R Al plane wave
function, cylindrical wave function, spherical wave functionS 583ttt AARX] 2A(boundary value

problem)x} 183t 3] (eigenfunction solution), dyadic Green’'s function, vector wave function 59]
AAp| 718 ol et

EECES85 |O|Ct 28F1 (Radar System Engineering )« i (3-0-3)
Heuts gt 38
712 oty wxo=m, ZHE dojtp W/ Al(Radar equation), o]t} QtEL, RCS (radar cross
section), 2] clutter ¥ ground &1}, EX|AHE5S b2t MTI (Moving Target Indicator), AMTI, MTD
=9 o7 dolct 7|yt pulse doppler radar, tracking radar, CW and FM radars S9] ¥Al-8 FHstc}

EECE586 Z A2 £z|5l{Ad (Numerical Techniques in Elegtromagnetics): - seeeeeereeeeeiennenns (3-0-3)
Aeats o AR S8
Zuznat godo] HMAHIFC] scattering®|Ut antenna radiation pattern 52 AASH] $3F computer
program< 7§¥5to] numerical coded}sttt. 7| 2A10] £&8A w1 UTD(Uniform Geometrical Theory of
Diffraction)?t MM(Method of Moment)2 A3t o]&Fof2= antenna design, RCS(Radar Cross
Section) A4 52 IRt}
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EECE587 i $_m%§+ (MICroWave Englneerlng) -------------------------------------------------------------------------- (3—0—3)
Mpate : Axb 28

w oA s AL olg, =mt o], &F olE, 27| ol& AY &uir] % ¥4d7] °olE, scattering
parameter o], AWEA A, ferrite Y At o] 5& ohEtt
EECE588 (I)_|-E-"|__I- OI% E__l AE'I}‘" I (Antenna Theory and Design I) ............................................. (3_0_3)

Kaar=: At S8
E 2 oA = orH U J|E o]&, ui|¥ o], Jg]i tho]&, &I helix, bicone, spiral, aperture,

reflector, microstrip antenna 59| sfA U AA S ot

EECE589 gq-l_?_iol% (Modern Coding Theory) .......................................................................... (3—0—3)
At Boolg2 tiaAQl YiEths SEACQ Yy 7] x5t ot Bool&o tieh Fo] AqlEdat
RA ( =

ANsS U2 g§EBHES, LDPC (low-density parity-check) %
dich. Jejmo] St 250 14 W, BF Fuesd o
q 5g xa FA|z ¥

repeat-accumulate) 35
o

5
Sy, 123 deist &

EECE590 z-l7|_g_%_ll' *I%-I (Electrical Engineering Laboratory) ...................................................... (0—5_3)
25 A7) U ARe fR1g olslehl 1 ALSHS Mo SA0) Ad, 55E Bl Hel Y 5
H42 Higst] Yt sles groundmg system, 2% AARF =5 4xto] &% @ ApLo] st AE, opdz

szt 4R gz A ulo]Azn2 AN Het 4 5=

rOl‘
4;'

EECE593 2RI SE35|2 (Microwave Active CirCuit)- e (3-0-3)
A4atE © EECES87(R 15 0}h35h)
Microwave 32 AZof] ost 71ES vt of7]o= s-paramter, two port network, matching
network, ZZ7]9] o]& 2 stabilitySo] ZatEc) o] 7]&& HgfoZ RF transceiver 829 &7to] TH=

0|5
=27], LNA, S Z=Z7], power amplifier, mixer, 12]1 oscillator 29| A7 7|HE v}

EECE594 ?J*_I_‘O_L%ﬂl- (ReCOgnition Engineering) ............................................................................... (3_0_3)
2o} SA717] Sol4 Feultolst §RHE FA0lch olg BZeES A ol slok TN §7

2 & 4 9tk o TrolME AARollA e UAT AKSID b SHAMY FYUAS FHso=

JP2AICE O] BRY ofUet AN Z2 YL ¥ & Ut 5HL 7197] U8l SHIME SAPI/HTKE ol§

St QAN OpenCVE ol gttt £ ¥o ZeAES S3) SIS e ST G §¥ 48L o

g Zlolck o] TAZ oA o] Rolo BB/l SYEE AMZ AU AL 3 2oL

g 4 A =9

EECE595 ZZ}A7|28F MO|L} (Seminars in Electrical Engineering): -« «eesesseeseserssacnnene (1-0-1)
ofe] 7bx] Rofo] AT Fgol Ut ket topice] Aol k.

ITCE543/EECE596 RF EIE }~E‘|HI (RFIC dESIgn) ............................................................................ (3_0_3)

o= EAIO] FZst &fXjog we Milo] IAE Y 9% wireless communicationg transceiverg RFIC
chip 7A9] Al 7148 vjer} of7|ols £45417] AAS 95t architectureol] TisiA] ZXal1, o] &34
718 F3st7] st @A HEOl passive component, LNA, mixer, oscillator and phase noise %
frequency synthesizer’t Z3HEIT}
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EECES97 EIH_ 9_] % I (L|nk Circuit DeS|gn) ............................................................................. (3_0_3)
4 A/ 4 P9 R TEY P2 NS OB 229 sge EMRAH U 2o UL
So) shtol §as uA o ek

EECE598 L_I-_I.I._;Ilixl-_llx_xl- (Nanoscale DeViceS) ................................................................................. (3_0_3)

MOSFET4ALS] 712 54 2] % wao] dis) a7fetn, s 2Ate] 2%, A&k 3
Soll ol skt Tt Lheaste) AR 54 B4 WH L AR W7 E 52 skt

EECE599 QUH|C|EA|AE OFF|EIZ (Embeded System Architecture): - eeeemiememecinies (3-0-3)

MADE2  BECE374(Ufo] 2 m 2 7% B 8)

A=A A [FFIter O FQ4go] o] AL e solid state disk (SSD)9 EA7 &S thE
T}. Storage?] 7] ©@¢j9l NAND Flash memory?] At Me/RMaig AlZ]d EAMof O8] v, 1AdE,
AR, MY SSD AAVIeS SRRt ERE ARG dolE] ARl A& 4 Qlephase change
RAM (PRAM)J]| tjsf &Estil storage ¥ main memory29] A 87154S o2t

EECE621 :')\'i *-"*-I L'IIE-?-_.IH_ (Wire|eSS Sensor Networs) ........................................................... (3—0—3)
#4 4 USFAEE GRS A4 USADE A2 10800 2T ALE 93 ol 987
S ASA, A2/A Wel 2 28, AZw S

UHEAZ] 7|&, AIA coverage A, $A| mef (locahzatlon) Tﬁﬂ 4 AE 29 =A. %% %Kﬂ, OHLW

Aoy ARE A 5 92 7R 3%t 7led EA7F MEA Sdst AFE L Qo). o]2igt Ve Al
= TEot of2] 7] A UHE AFetHA Y A 972 7| SR} g
EECE630 ZA7| &2f20F Al &3 0|M (Electromagnetic Plasma Simulation)--------eeeeeeeeeeees (3-0-3)

vl B4, AA] L Setxop BA] 14 A% 2E Ax oA WS CEC MolR gojg wyAe)
71'_75_. 6HI:HO] io]‘%q—.

EECE642 112 MOS AZl (Advanced MOS DeViCes) wwwwwrerrrrrrerrersremntnienieiitiiicneenee e (3-0-3)
M2t EECES61(3H=A] AAH)
CMOS £A19] AlzlAdat WASEe hot carrier effectsE sfA st hot carrier resistant structureof tist
o] &o} 2ot

EECE645 %;“z—-llﬂii.la‘l (Statlstlcal Slgnal Processing) ............................................................. (3_0_3)
41 9 AsAeolN QTEE EAM A2 WEBS, AAY BE, A5 A7 ME BE A9 4
1, thAl HEa AHPAZ BEE $, FESELA sht Hejulet H8A BES 2L ofdAlR Uk

7to] Ao tis HA 28718 QESL 1 EA U H5e BAHCH

N4
ﬁov

0,

EECE646 A|37F B2M EAMIHE (Introduction to space-time communication):«««:«:cceieseereeeees (3-0-3)
Aaabs: JEYPI0|E, AL A
A&7t B SAlo] &9 71xQ RAFAl Ade toE A= ﬁﬂola A4, AE L, To|HAIE 7|HE Hi&
S olF Uz QEIY AARIS Adnwl, TjoluAlE] B OfF3) 7|Ho = shrjsto] shEsttt
EECE651 Computational Intellgence .............................................................................................. (3—0—3)

MN2ADHE : 7]&x o2 18]

Q17to] BEAIGH ST WA HolHdE B sete e shy, M 452 Ut 1S AR
B ooz 13 §8X8 FA3t 7|Ho 29 Evolutionary Algorithm, Particle Swarm Optimizationi} Ant
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Colony SystemZ A oFth. 2 o2 Y] FEugS “Zdd
Evolutionary Optimization 7]|H-& A835to] Fuzzy System AC
System. 3802 253 Abgst |, Clustering 38 52 &t

Fuzzy Logic and Systems, 29|
|8 gF, 757152 7l Neuro-Fuzzy

ﬂrﬁ’x

EECE653 HI‘ | _g_ -il_ (Semlconductor Fabrlcatlon Proces'ng) .............................................. (3_0_3)
gt A Alxo] U¥tagel 24734, ehak(diffusion), A 2l(annealing), AHAId® 574 (lithography), viA 5
a

(o]
(interconnection), 819tg/d57d(thin film) 7]&9] ¥ ¥ AEAR Y 2 &S U0

EECE654 ZatRO} ZAHE (Plasma  Procesing): e (3-0-3)

A1 A 5] 2 (Integrated Circuits) A& 7129 &™) wat 7 F QAo AR Q= Zgt=olPlasma)E o]&
eF AZ}(Etch) % =iz(Deposition) 7|=9] ¥2|et 582 UFH. oo BRI 7|x E2f=0} 0|22 o|shst
epzot Al 27hE,

e N

541

EECE655 OOFZI-Z Xl-_g_%_ll' (Quantum Electronics) .............................................................................. (3—0_3)
Aol % 71E ARAL £xte] Wl U S8 AT JUA o2} Wek WA A, YAHE U2}

" O o =2

elojx $Eol2, 7 A4 L BE7 As), 2R L A Hold 2k 382 oHECh

O

EECE656 EII_I'Ei-" C)OFZI-%%_II- (Semiconductor Quantum Optics) ..................................................... (3_0_3)
AFRALE], A9 Ae], OFAlE . HBT &b, AR} &lo] A5 AMR #lo|A &4, Uxfyst o] ofxjahAl
(o]

FASE chech GAH @4 5o B FASL ohed

EECE657 HIZ | AZXEE (Special Topics in Semiconductor Devices) -« - errerreereeriennnanees. (3-0-3)
M2 0 EECESGS6(REEA] AKHD)
A AXtR2 AE]3 Q1= quantum effect AX}Ql quantum well, quantum wire ¥ quantum dot A&
) 22A 54, 718 54, AlRS H quantum effect 2AHS] ol2% Ryl HshA w2t

EECE459 H|M& A|AEIO|Z (Nonlinear System Theory): e, (3-0-3)
Aaubs : EECES64(A P AIARIO]E)
Describing function, Popov criterion, Lyapunov stability, phase plane2 =3t A|AHl S|, L£X|A 7]
W 52 shasiol 4ol WA slo) £4 9S24 52 £ dynamic systemo} JAE Fyach £
nonlinear system®] local controllability @ observability 52 0]&7|5}ste] v o2 QO w3itt A|AEIQ]

equivalenceo] tist 7§88 A7l5t1 linearizability 8/ 52 &

EECE660 Zd%jl Z-IIO-'OIE (Motor Control Theory) ....................................................................... (3—0—3)
Ute X AAFS £5to] AMHASZ7]2A] inverter, chopper, cycloconverter 52 AE35to] RAFR=Z7], =7

FE7) uely g AR A57] 29RE 59 A U AEA0lZ FHMoR tEch Y 5273 T
A&7 A A AFets, Aoj7]] 27 me= AARSl S5 i 55 HIH

EECE663 _l_o'l% (Estlmatlon Theory) ............................................................................................. (3—0_3)

M23}2 . EECE564(H 32| A810|2), EECE574(2HS Wi em 2 4] 4)
o]2]7}A] estimatorsES A7lsta %A filter2A] Kalman FilterS 8- %3ttt Computer simulationg &£-35j
AR EAS t}2o]Er}. Suboptimal filtering problem, Extended Kalman filter 5& t}&cC}.

EECE664 *Ii% );EHE:'% (System Identlfication Theory) .............................................................. (3—0—3)
AN 4ak2 0 EECES64(A @A ABl0] )
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Dynamic system, discrete system, stochastic system®] system parameterES A#Hsl:= 7|HES v
projection algorithm, orthogonalozed projection algorithm, least squate a algorithm, output error

method, parameter convergence problem % system parameterd] tfjst 7tz &4 5 &t

EECE667 ZZA3IE M 2 MA AT EO| (Circuit Analysis Algorithms and Software)-------- (3-0-3)
Maab= 0 EECE273(H A" A|AR A7), EECES7TH(AAIA ] 2 A|AR A7)
2 2 xRNSR A 9 dAIRore] ARH i ¥ duEo tigh v A|AS Alsste] 2AAS R
A

of ARt A 5L AT L @& BHL E£oh 2ol YA MARSate] Aol gt 24E
st 2AAslzol s14 U HAlel BAY ofe] PRH LuelE, A JY, 298 o]& 52 tEnt of
21} S89 BT 020], meAEs Esjo] 2xEYo] AL AP TS ST

EECE668 7o|'?_|z-"01 (RObUSt Control) ............................................................................................... (3_0_3)

M4-04% : EECES64(H FA| A10] £)
MPAAEO| 22 7|20z Chopet Alo] 2412 thEch 53] MY 3
A A 2EO] et B4 2 Ao}7] AA 52 TR SRS A 407

EECE669 _T,_—*—E"OIE‘IE}\I (High—speed data Communication) ..................................................... (3—0_3)
a0 Wejojciol AAS A8 UENI TRE(EDS FREANY, 2AAAEAY 5)) 7%
%}‘\_];\]/\Eﬂo 71—40]{,} _,_5\_ x%y;_i;m:ﬂ-A 74] _—erg_jr 7}o1x}u}g —_r"——;-ﬁ— ?_].% 701'9]6}01, %8] ZS]E— 7_,\101

3 A
&3 9, ISDN, HDSL/ADSL/VDSL, @ CATV 5o Aula 2 7@ @3 9 wye dA7dc Heoy
27]8] EATY(ATM-LAN, Ethernet, FDDI 5) 7@2 93t A4WA 2 A A= AL 58 7hojaic),

Signal Design) ------------------------------------------------------------------------------------------------- (3—0—3)

m
m
(@)
m
o
S
|°|'
> X
é

z}mﬂo& SAXARL, CDMA AAH, QEAAR 5ol HUT HEAaS A Sl Azl YUAAZ
s, Ao YTBAS Tle

T
Kasami &, Gold &€ 59 olxl4dE #Asty, 4o FHold 4% 4

e
18
=
[02]
[¢]
Q
=
D
=}
Q
()
&‘
=
o,
(%]
=

4z 4>

&, W Boolgne] IAE &
gt
EECE67‘I 1111ZI-7|%I.]I (Advanced Electromagneticsﬂ) ........................................................... (3—0—3)
A4at= 0 EECES84(AL 737(}7]3} 1)
AA718F @ xupogstofa 285= 72FEol LS|HES FF FHSICH staionary phase method,

saddle-point method £9] integral evaluationo]] ©$F asymptotic method, variational method,
perturbation techniques, Wiener- Hopf factorization method £o] ¥ wZojA o= 29 dbA|o] =sH

g},

EECE672 )I\iéoiglz_'llx-"()al (Linear Optlmal ContrOI) .......................................................................... (3_0_3)
M43% : EECES64(H %A A5l0] 8)
B 320t HEAARS gigos HEAEAlr2 Sustn Aojzlo chost 4Ae Wali A Al A
AWsso] AAYES chECh ®3 2oREY|Ne] FAAH ARAole LQG Aolr] AANEE S55tn 7

A Y-S TR Term projects &3t0] AA| S&ARE Aottt

rulo o

EECE673 3|O|Ct23HI (Radar System Engineering Il )i, (3-0-3)
MLat2 0 EECEL85(Holth5sr 1)
flolct AEAl U BASA Estimationsh 20] T2 Ambiguity 52 SR $ UARA] AFgE:
£ E2AQ o|ltfE thEc}h. of7]ol= SLAR (Side-Looking Airborne Radar), SAR (Synthetic Aperture
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Radar), altimeter@} scatterometers 50| Z3tE]=r 0|50 AAlo] LAHE oz EANE

tjo
of
e
ol
L

EECE675 ZA}7|2 ZZ (Electromagnetic Compatibility) e, (3-0-3)

Aapahs EECE588(°PE1]Ur ol ¥ HAT)

57 T2 54 59 BT SystemoA of2] Subsystem=o] M2 H4SHA] oFal E IHIREA] kil &
B -1 e ‘,{l% Empirical % Computer Aided techniquesE H83Ith.  ZF  SubsystemO] 4]
Conducted/Radiated emission % susceptibility 59| gspecificationS THEA]Z|= wWEHy, PCBOIA
computer codeg o] &3t EMIQ] o]2X& o5y 55 ALt
EECE676 ZRIZ3|2 (Guided Wave and Integrated Optics): e (3-0-3)

A4at= ¢ EECES87(R1L510}-5-5h)
FRA ot A RolA gne] Anmddde siMsta dhAslzel Best aAtE, & 2AY
A

(o] o
(coupler), BE|, FAI7], A 017], ®IRE7] 59 ALY E THIh

EECE677 onl‘gél-;% OEF-T,—EI% (Cryptographlc Algorithms) ............................................................. (3—0—3)
vE7] B 3UH7] dest daeE 59 dARI, Z2AlL ol et XA, 53] elliptic curve public
cryptosystemo] #oF A]A 2§53k Hof] 2 SxS FiL Aot

EECE679 |:HEI|:|I|'_|O-I OI-__ll_EIE (Multlmedla Algorltth) .............................................................. (3-0_3)
AAF A AEE ekl Bejojgol, £A, Ao} U AHE HFE she ARSoAE TueEALel HE
SEolth. Telt 7 ok} staluic YaeiZ0] ciet BEH BANE 2oL A2 D21 90 3EH £
"ololx A3 o WHE JHAL Q. o2 Uetste] o] TANA L 7t Bopolx WAAQ AueEES 4
At AEAA o] Bof AASol 7t Hofo] RAIE B7] Y3 LuelES ALsted £go| HuAl &
th. o] TAGAL TueE0] G4, AWPY, 0& AueE 1o)u FAAUFE S YAUFH 7 52 v
27 ek,
EECE680 E"OIE-I ﬁil_l-jl gﬁl (Data Converters) ........................................................................... (3_0_3)

A7be LAT AT AL Zho] dlojel WEHe opZdRI-CiAld WY A™-opded Wek Roj o)
o|2olA|0f, o] BRo] ol AR AR AAHlY 5L &SP Hrh B BEo|AL dojs W]l oy
& Pxot oz siMe ohEch Zztel shge EARAE W o) AW F6) ofdE gAY WY o
AE-ohd 2 WS st A7 8 2ot

EECE695A/Z MAtM7| &St EE A/Z (Advanced Topics in Elevtrical Eng.):-- (7S, 2 Oi3sHY)
Aapubs o 4ol Ao wet oE

& bR o] AR o] QIA] o2 Al&2 Hlsto] Y4 (Visiting professor)ut Y4z 5o

= FAl ST o2t #HA Qe 2ok FolE ok AY

EECE699 }\"*I-_I'I_r__i_ ?_ (Master ThESIS Research) .......................................................... (7|-ﬁé_l ~9)
MAterel 2 st =+

EECE750A/Z A7\ &8t EE A/Z (Special Topics in Computer Engineering)«««--«ssseeerereeeseeeee (3-0-3)
ARHES 2o M2 ol 3 A4l topicsE FFtH.

EECE75‘| ols'l |};I El_{l %ul' Ad (Speech Recognition and SyntheSiS) .............................................. (3_0_3)

S 01Al SHAFOIAl SA35Fof fsf wjch S48 S 9]st waveform coding, vocoding, rule-based

1A

- 104 -



2019 HMAH7| S=fat - Oste

method, AW YAIS vlech €448 3t el ujgwd oz DTW, HMM, J2]1 AlZ4% 9Alg b

=0 of22] AAe]e} AolA o}.

EECE752A/Z 1A & UYAIE20F EE A/Z (Special Topics in Solids and Quanta):«:-:eoeeeeeereeenee (3-0-3)
RApEor2 AEA ids 712 2 2872 Topics 52 4§t}

EECE753A/Z Z-I|01*I¢EI!I %% A/Z (SPECial TOpiCS in System Theory) ......................................... (3_0_3)

Aol gs Hofe] =g ol U HAl topicE B,

EECE754A/Z S§41 & AlSx{2] E&2 A/Z (Special Topics in Communication and Signal Processing)-- (3-0-3)
AaE - gREEA, 13 dAE AlsAe

Al H ASA FopoA whE L2 WHSHL Qe HAl oSS 27H5H] Yste topicHF2 SR

OHﬂx

EECE755A/Z At E2 A/Z (Special Topics in Electromagnetics): - sssssesssssssssessisisinnnnne. (3-0-3)
AAE7|st 9 £ 5upgtof ohofet FofolA £|2of| journalsolAl HaE M2F ol2S 558

EECE802 Z&H=S2ZFMEH (IT Scientific WIiting) - weesesesesesmsisisiiiiiiiiii s (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 H1=FHHHE (IT Research paper Presentation Skill):::eeoeeeeerseereeneienieennene (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:lr*l-_:_r__i_ ﬁ;_ (Doctoral Dissertation Research) ............................................ (7'-%%_!-;2!, ‘|~9)
SPAISHLE 913 R 9T
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74 T E| 25k}
O Tl E o M
1. 1S2E
- AREIZA AN 7122 vlFoR A IT ofo R&DES HET 22 AMS P
- AFE B o] 2K HEHW AZEFC] L 5L AVES 511, AY] FEAQ BE 4Y o
DY F 4 Ut ANE PRI
2, Wity e
ARE B e O] GEAQ ARETES MFSHE A L uARY St
EERE g

[T} 2| 240} of (Digital Media)]
Hejojtjo] HofolAls 84, BAE, ofujx|, ulde, Jejm S0 Aejultiof Hojeo] Aalg s

=
A5, Atdol X2, AREIAYA, ARHEA, 7Asks, 7HEEA 5 Tdet 7Ie SOl tiste] Akl

c‘)_] =
AL AFEH A AP g A 3 HE Fopo] gt FAO] tiste ol gut 3o ZA
AUEAQl A4S ot Qo A AlsY 59 A FAle 944 R HHLR X2, BAMLA Y, A
=0 Y Soltt. o] giol EAF E31 %0, F4 AEdet Az Eo], AAZE 3D A7l A|AHE T
AFEANN dE Ve Aoz &=t #AS 7R ot

AFE vlA AFAAM = IFE vlAY of& F Z&of dist ARl A5 35t ot v[H e
A IE o8] A3E st ot vg e AL wRste] Bt 2 RE FAol= EAHAM, gipAQl
A7 2 ulg 22 &A1, vlg ol EAishs AR &M, GAgoll EXshs Aol A1 Bl B2 RAF 59 FA9
Aot ot stARE A2 A o8-8 Au[PFdY S tieh A Alsgsta Qlo

Alsd@ tlho] AdoA = 718 71e2 HAl A % J4 F Bge A Ve A4E 285, &

7]= 2 face analysis, gesture and human behavior analysis, video surveillance, human robot
interactiong H&= YA A5t lon, o5 AiE2 AR ZHt, U T2V, A3 Al AlAH,

Aled Mula 2R 5ol fdsts 5 2 Afst g2 885t ok

= )
N YRS 53 A4 TEATES B 4Askn Yok
P2 I JPFAY ATAAE WA TN AP R T B Vol SPYPA, AX-AURE Paslg,
2% FUE AREA ST BANA FAF FFTAPE FA 1Y Folth. A VY FFAY, 0l5Y
Y PR, £571¢ A4S AT WY DAY P FpYw, Eud NF A LAY Py, 15 W
ARET DAY Sol B3 A7E 23stn Yt

I-'O
of .
Ra)
ofr
>
D)
re
9
2
L
N
N
I
>
fin)
o
i
=)
el
b
En)
o
i
o
=)
o
ol
N,
it
olr
=
L
ol
ok
2
re
-4
ol
ol
=]
)
=
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1A S AFAAME BAA ZIAIS S, &g J2dx ndl Ho|x|Qt st &E FEof Oish o]2A Aet
dulE i, 221 J|AENSGS ol &3t ARH vlA, Al dolg ofo]d 59 38 A7t st
AR R

Als AnEo] A2 22 Q7 AolAe] 7|edt AlsA2] 7|&& v o2 3/ddist A~/ AR
ARG, Red@ A D AJWER, A ST 59 Aot oA ZgE L o, A sRE, AUIE
<. AlsAtEAL v @A 5o &8 £ Qe A7t A8y Foot

AAl gl Aol Zsh ApAloA e ghao], 0], $=0], 221 Fo] 5 tf=o] HoAY HAE o] A
Y S8 Oigt A1 a3yt o}, 5o ghxo] U F=o] AELR o], F=o] BE Z|AHA(S-3L
%-%), (Uto]Z=2)Z2 1 AM, FAT|AF B7]), subtopic mining, 28U 2H730A2] smart agent 59 A7t
dshA X1EE] v Qlok

dlolEjutold (&2 dholg )2 AEAQ AFE 2of 5 dlo|EuolA, 7|AIEs, FEPAM, AtAo|A 2],
AFE v Fopel YA HRio] 9o, o] FokEZ §Yohe shwolatl & 4 ol mekA glojEjutoly
AFAoM = doolEet T o]2fgt §FFAFLE Xdgsta lonf, 7 & 71| o= dhojEE gt
71AIE S, HIAE ofold, ZHA|AR H|r]Q 9 HEjo|r]o] Holf Az ¥ £ At £33y Fo|ot

[A|2E &} 4T EQJO{(System and Software)]
AFE AA”F2 mgAA, H2e] 59 T I
op7} STE|HA] ofAlE B2 AE TWQ R st Tt HARH
278 W=y, A9 MAFR] 59 Argeg 5a/4dS dsl 7t
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[AFEIUEY I (Computer Network)]

UELY S ZofolA= HEHI Hajof] Hst A, FA HELYZ Hst A, FA4 AIA YEHZ I {84
ol #eh A % HEudo] Al wst AE £e8stal Qo

UEY S wejo] #eh AtoA= SNMP/U/AAB]A 7] Y3 e, AAY HEYIE st HY
AEHl, Qi mefol= YEQS 3 wutd Edm 24, vy EdE, o 2 vpola|a o 9 2Aof Het
A1LE L8z o]t} Software-Defined Networking (SDN)Zt Network Function Virtualization (NFV) @
Data Center Networking(DCN)oj] gt 1= 3izo|tt. B4 YEY T ALAE A LAN MAC
n2EF, 2oty P, Butd SAES 9ot HEFHAE, wulY ojex YEYS, F4 TCP, 4 PAN,
SUENT % 4G H 5G Zupd AJAH] et ASLE edFo|

HEojgo] Al AtoAE ewo] HEFHAE, JIEYl QoS, ujo] Aof, IPTV, vlzf QIEUl, ¥t
AEYS f 29 2 AL dugEo wek A5 235t o

2 T+

24 A UEYD U 4RH 5% ATAL B4 MM YEYLE 93t meE

d
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olFd A+, UEHI H5 B

o
R

- ’ — 0O ] =
2 A ARY &4 OJ%L% sng]q
[EYd]
S L o251 2 o|48HH
A ALY 18574 108174 2817
AR 15517 17814 305+
o 308+ 305HH 6031A]
[LI2 0|4 A| SO
b et mvehd mee g }Ese TPt
(&, A-8AL =7 Atshalat Alojutat=2 wabshdolA Aegtct.)
- ARE gt ety w2
- B} Stu} ojetel wIHE 570 Al Hab 68D, HA} 6814, £ 98 Q1A
(500~800%k9] T2 sfed, =2 el Aujit H2l): 20198 RE Hg
* O] ot Ef ot tfshd wits 4 *l 1/3 ol EA] ofotof .
- ZAZE Bt SR 300, 40059 kS 27 Al Ao 631 A: 201991 HRE] K g
x O]& 3MH 4000y 63H Q1A
L. gistd &85 Baole ats
- CSED800 (F#El5stat Noju)e MAatab7gat YA oA 2H2) 28F7] o] %) o] 45tofof Stal,
S 4817] ol4g olgstofof it
T} CSED802, 803 £~73Qty
- CSED802 IT Scientific Writing: AA}, E3F, 8FAtA o] 247t
- CSED803 IT Research Paper Presentation Skill: 3}, 8FALaA o] L7t
* 7] F ubEe AREHTS gstdlEo] o aAdster £9e700 20 QIS EAstAM =
AARZITE o, gist 444 B8Ao= 2ot
* CITE801, CITE802, EECE802, EECE803S Z=dut=2 o2 QAsIY, 27t A 270z QA sict
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HBUS YYE
o7& & St4S L=y 740|-A13] -5
e CSED802 IT Scientific Writing 3-0-2
CSED803 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 LA A 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 ArAdol A E gt Adojgt 712 3-0-3
CSEDS519 AFEALEAL Qo] A 3-0-3
CSED523 FAIA ArAdofR] 2 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
M= = CSED536 13 guas 3-0-3
AnEQo]
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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CSED600 AR 3-0-3
CSED607 U EY 3T A|AH 3-0-3
. CSED608 I3 ARE YEYI 3-0-3
Agyy | o CSED609 Wws @ me Aol ARET S8 3-0-3
HEYHS
CSED620 DY EY R 3-0-3
CSED626 HEojdo] YEHH 3-0-3
CSED702A- HAITEJA|AE] EZA- 3-0-3
CSED699(11-19) ESPA RN s
CSED800A/B Z7EZst Ao A/B 1-0-1
A7TE 25
CSED801 MEA 7}e s
CSED899(11-19) YRR o s
4. Wir= 8
CSED502 HI}\I‘OIE (Theory Of Computation) ................................................................................. (3_0_3)

Z4 Maab= : CSED341 (QEONEL 9 g AlQiof)

Arndls AmEi, 3 7FEA Turing AMZIE WA Aldtel det of2) 7ixE ohEnt. AbeAle] &4
Lo BAIE 2 UJho]A] BE2ES AWEr) oy OrR: Bxro] B2L P NP, NP-complete?} o]SHC}H
e AIE ROt Eot B AMRRY 19 dieEs HEH.

)

CSED503 a. %I#E-I?_Z (Advanced Computer Architecture) .................................................. (3_0_3)
£ Hd4ab= 0 CSED3LL (BHE +X)
VS AZEAAC HE2lo] ASYE Lz, Y& AAE 1x m2 A U Ao FRo HAZ|HA st
of w1, mo]=efQl (pipeline) AFE, ofdol(array) ZA#FE, hEZ2 XA (multiprocessor) AFH, %
AFH(multi-computer)et 22 HAA 2] A|ARIY LR 3 AJARIOA 1 3 Abzo] #HH AR o]

a2 7S w2

CSED504 1& °O=|i.||z-“ (Advanced Operating System) -« e (3-0-3)
A Aaabs : CSED3L2 (GAIA)

Ana LIRS FUOR Ao AN dolg 1E U AmeE Wio] s woo, oS 45l FAN

ey, wee #2ry, MAAAR, YEYZ] Soll tisiA shattt.

CSED505 HEY3A MSMIt (Network Performance Analysis): e (3-0-3)
22X HA4puk2 0 MATH230 (28 2 54)
UEYI =Tt o]&&= Ol Queueing TheoryS £41 03 Operational Analysis, Mean Value
Analysis 52 H193, 1 S8 o2 Esfo] Tl A28 H5e

CSED506 E_I;(IE-I _"r_ElE"J\EI (Digital Logic Testing) ..................................................................... (3-0-3)
ZH M5S0 CSED273 (HIAE A28 A7)
OxY =elg2o] deptes wgo] dejet 1 n

A wat 18 slzof etel Rt

o
nw
]
ol
o
rr
o
rE
o
=
Mo
i
H
&
ful
|~
ol
mlo
=
)
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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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%] Ql= research topicsol] thsl &23tct.
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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)
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CSED702A— ;D'l_I:EEI_E1A|¢Eé| %E A— (Topics in Computer Systems A—) ...................................... (3—0_3)

—
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CSED703A— ?_I_g_zl% %% A— (Topics in Artificial Inte”igence A—) .......................................... (3—0_3)
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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.

CSED803 A1 =FUHAL (IT Research paper Presentation SKkill):----eereeereeeseresensccneneens (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 I:ll'}\l-_l'l_r__E_%?_ (Doctoral Dlssertation Research) ...................................................... (7'-%3_!‘26')
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CITE511 9| |3FAEL|Q (Creatlve Convergence Studio)- - -msesmsrmsemsemimmiinensee (3-0-3)
AP eE olet &5t

FAE o2ed ol ceket FAleh Gl AAstel 24zko] A|Alo] kgt Z42te
Mect a27] gl 7 AR Bl el M2 PUES loyei Algst 170] Qare AXEs
d

CITE52‘|/CSED504 _Tl_:'-—g-o"i'llz‘“ (Advanced Operating System) ............................................. (3-0-3)
ZAM40MS: CSED312(2FG A1)

71573 e2 @3t micro-kernel FGAIN APAIE & 3 AT o ois wi2th oS flsl FAId e
719, olwal #als)y, ol A|AEl Y EYZ] So] 7]|x0]RS ZEatr}

CITE522/CSED518 Zt1Q10|x{2| & 9J3t 210j3t 7|
Processing) ............................................................................................................................... (3_0_3)
Q17ke] Qlof 2]
s g0l 2 g
A A2 71Eg

oz 7I¥E°l &

P
—_
C
=
«Q
c
n
=
(9]
7
9]
[o}]
0
(2]
-
o
=
Z
Q
-
c
=
L
-
Q
=]
«Q
c
[
«Q
(1)

clefol, A Ae] A14E Slolel ofz £ ol 1
CREA 1AM, BEAN Sof ofm) S 8RS LolR

Hm

CITE523/CSED521 TZ| U Z|'SA|ABI(Fuzzy and Intelligent System)-:-:-wesemrmsessssssssnenn: (3-0-3)
& 9= A F 7 HiéS 4EH shide mA # AEY AAF 2 3 FAEY S olsfistal o]

d geks ot o E stue ols WAL, AZY AIAF, Aot dieE e A AR Als
AasolLdgett o] o AAet RAIARIE dF, 24 £ 42 274, AHEF7] 2A)sol S8t
YAS Lot

CITE524/CSED526 C|O|E|OfO|'d F (Introduction to Data Mining)-«=wrwsrrrrresrrsnsransrnenanes (3-0-3)

dlolgjuto]dolst ti&Fe] Hol8E aatalog RAste Qo] Qe XAE FESH] 9T 7led UFv wof
olt}. 2 =M FAH o R Holy Z&2|(data preprecessing), ¥0]5}-7(warehousing)a} OLAP, ®I¥
8 3} dA|E A (frequent pattern and association analysis), & @ of|& (classification and prediction),
24 (clustering), %7)(ranking) 59 &2 thEch. M4018e glott BEEA et 71 Axo] "ast
o, R 3450} gistdlES tA SR sto, HlolEyo]lA wt=Eat o] =7

—

CITES31/EECES53 AMZAZARE UFE (Introduction to Neural Networks):-=:--sseeeremmeeeennennnnnnn. (3-0-3)
Mabs: 0|2 7|2, MPOS 7|3, A5 Y XA

A T FxRE st A HREHY Lz, FHo]2, 28§, Multilayer Perceptron and
Backpropagation Learning, Neural Network Design Using Particel Swarm Optimization, Radial Basis

Function Network, Support Vector Machine, Clustering Network, Associative Memory Network, Zj&l ¢l
Alg} 2¥og
— AN O O

CITES32/EECES58 HIT | A MdZHSemiconductor Crystal Growth)::«:-ssesseeemmmmmminini. (3-0-3)
MATMR: EECEA12(HAHA 225H

2747470l &, bulk ARGAE, WO EFA|(LPE), 7 JolHEAI(VPE), #7154 olmEA] (MOVPE), A4 of
IEA(MBE) 5= W%, 2474 Y AlL7] Alselold, 274 B7F ¥
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CITE533/EECES64 MEA| AEIO|2 (Linear System Theory)s - -sssrreresssssrermrmsusssesmsessaeens (3-0-3)

M4IH2: EECE322(RHEH|0] 2311 2)

MYPYA A0 state space BAFZ|WH, Lyapunov stability, BIBO stability, 7FA]o]’d(controllability),”7t2&2d
(observability), single-input A28y} multi-input A]ARJ9] 18R] A]7(eigenvalue assignment) 7|0 ©
gt AJEis S HgtAlo]7]2] A7, TE7](observer)e] A7 U decoupling 719 5& THETH

CITE534/EECE571 23| 2 A|AE MA (VLSI System Design): - --sweremmsermsmsessnncnes (3-0-3)
M4TE: EECE273 (DAY Al 47)

2R 2 A|ARIOl top-down 3 bottom-upAA W, ZAYASE X, systolic arrays, self-timed
systems, VLSIQ] ¥d FA] 58 thF 1, custom-design, standard cell, gate arrays A4 tradeoffS
a3ttt Al=go]E, graphic editor 52| VLSI ARl toola AHE&sHo] AA|Z A|ARLS HAHC

(o]
identity verification, digital signature Sof tjst 282 oj&c}.

CITE536/EECES60Lt =M At ARt & QR SHNano 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/EECES57 SF3rEHITZ| AAHCompound Semiconductor Devices) «-wweseeeemremreesninnnnne. (3-0-3)
sigta vheAe] 7|23, ME2F 3daE Z2AA 7le 55 i, 2u45AKH], HEMT, MISFET), tet=

TeAel2 Fof 52 shaeith

CITE538 Z|SE2EZsHIntelligent RODOICS) -+ rwrrrrrrrsrresesisie e (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 intelligence and implementation technique will be studied.
The class includes theoretical and practical aspects of the topic

CITE551/EECES59 | &3tH A Z(Principles of Biomedical Opt. & Imaging)--=-----=s=sreeeeee (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.

CITE552/MECH532 7| A RX2|- 88K Tissue Eng. for Mechanical Engineers)-:===ssssseeeememuanennnnn. (3-0-3)

Tissue engineering is the use of a combination of cells, engineering and materials methods, and
suitable biochemical and physiochemical factors to improve or replace biological functions. This

course teaches fundamentals that span several academic areas related to tissue engineering to
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students who have a mechanical engineering background, and introduces various approaches to
research. Topics include basic cell biology, chemistry, biomaterials, anatomy, computer-aided
design/computer-aided machining (CAD/CAM), and manufacturing technology. Various mathematical
and mechanical tools for simulating cell behavior are introduced. In addition, basic experimental
laboratory instruction covers cell culture and scaffold fabrication.

CITE611 QZ27|=88FE(A Study on Interplays of Humanities and Technology):---::====--===-++- (3-0-3)
A&, dl& 7HR|et Aol gstA XAlut gy §doles M2 AlAlo] mfj2tdE &#X|stil EHsteS S,

oA FEligle [T7]1e3 d&.ces &2oF 8 w5 2AAR sh 1 Z o|A] 9 AlAstes sHASoA
7
=

o Of

CITE612 g8 4Ar4r=nf Zgska CjZ1Ql (Convergence Imagination & Design Thinking of

Engineering) ------------------------------------------------------------------------------------------------------------------------------ (3—0—3)
<A gE FEkE gARl> 22U JAFsHA XAl g Zigtsto] fA|AQl A FAo] ohstAIA Q]
RAE ARRIste] s Z2AM-S AQtstal Adsts Z2ANES £o8scte =AY o] 4S5 Soff ddst &3l
o MAToA "Hojut It MAE YAIAC =z o|sfistal AHARl A4S Adsts AStA g2 dyo

Ae7t2As Ao 22 21 Qe gieddE2 AH4lel Aol oJujef 7FAlof djs] dAdstAl 1vlskA| g, oF
S JAy FoF ARt A FA EAAIZIL sfZ2S At Al 7187 Ay o]gjst £AIE siZst]
Aol o] 2P Tt R|Alo] 7|§tole] QIF7|egY ZRIAet n2AES J|estil st AYYUT. Ok
7F RAl §3Fe &835to AIFE YAl tX}Ql, UX_UI Service, Eco_Sustainability, Biomimetics, 7]-F-U7|o]A ¢

CITE622/CSED6‘|0 Zéli?l:-llk_llll (Information Retrieval) ............................................................... (3_0_3)
=M a5 CSED 518 (AIAAO|2E| S 2 A0St 7|=)
|AE RS AFSNY L ANS 93 ARTE, YNAES vjeCh EF PASY ASER L AR

AE
Heol HisiA = ohE.

N

!

7]

CITE623/CSED611 7|ﬂ||il_-|gll (Machine Translation) ................................................................. (3_0_3)
Z2HM43H2: CSED 518 (RAIAAOIH2E U3t o3t 7|2)

HAE ASHY Aol et AFEY AAH PHE T o2 b YUESEA FAIN AAH
(Rule-based MT)7} 8x|7]4F A28 (Corpus-based MT) ZJojsto] ¥of Al2eie] 7} wago] cjs)A
£ 20k E9 o2 slgoR J|EY QEMY UE AANSS 45 v, PAH oK JANY AA

of chat BH U A FBE EUC

CITE631/EECE651 Computational Inte”igence ......................................................................... (3—0_3)
MZ43H=: None but Basic Programming Language Skill.

QIzto] 23S BT B dolHolE Brsty st H2u ok5, AN} A5 Ut e 2EH
ooz 314, 83 2AS 7| o =29 Evolutionary Algorithm, Particle Swarm Optimizationi} Ant
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Colony System& WA o2th I o3 Q7MY FEWMAS wHHYSH Fuzzy Logic and Systems, 2]
Evolutionary Optimization 7|¥& A3} Fuzzy SystemZ7A|e] FAGH &457]%5S 71X Neuro-Fuzzy
System, §-&02x = 2R A5}, Clustering & 52 O&H.

CITE632/EECE653 HITZ| 8 E (Semiconductor Fabrication Process::::--ssremreeeemimmmnunnnns (3-0-3)
St Al AR dut F7dQl A4d74, =4ihdiffusion), E4&]2](annealing), AMRId® &7 (lithography), viAls
3 :

L
B7(thin film) 7149 92 L AEPRY AT FFS e,

A (interconnection), ¥rak3 A

CITE633/EECE659 H|M3 A|AEl O|2 (Nonlinear System Theory): - seemermsemimsmsiunienannes (3-0-3)
MEIE: EECE 564(M% A|2H 0|2)

Describing function, Popov crirerion, Lyapunov stability, phase plang &3t A|A S|

= ooty Aol gAY A ¥ fY4d 52 &5l dynamic system®] JAZ FRITE ESE
nonlinear system®@] local controllability @ observability 52 0]&7|515t9] wid

equivalenceo] thst /i @& AJN5tAL linearizability Y 52 &t

lo
Jo n
H1
rol o
=
>,
[ >
ul
15

CITE634/EECE664 A| AR AHE (System Identification Theory)-:«--m-wmremrrsrssrssrssnnnnnnns (3-0-3)
MsikE: EECE 564(1@ A|AH O &)

Dynamic system, discrete system, stochastic system91 system parameterS Al¥H3st= 7|HES vl O
projection algorithm, orthogonalized projection algorithm, least squate a algorithm, output error
method, parameter convergence problem % system parametero] st Z =34 £& ot&}.

CITE635/EECE667 =X o|2olfM U HAIAZEQO] (Circuit Analysis Algorithms and Software)--+(3-0-3)
MadbE: EECE273(HAIE A|2F 44), EECES7T1(ZYUA S 2 A28 24A)

ARz ol BAE 9%t computer tools® HWAlut HAH FHL Fobg o&t. ol AA] 389 F &
ofo S FH A Y FASTH. £ FolEe 92 R =¥ AlgYolH, &5 iRl ® AE
A7, sl @4, =9 Fash 45 R A, dolokx 7Y ol

CITE636/EECE672 ﬂgoﬂg_lz_"lx"o-l (Linear Optimal Control) ....................................................... (3—0_3)

M43H2: EECE 564(M3 A|AH O|&)

AFAAEE ez APRAA0)7]1E Festi Aloj7]9] ot ddS

< Ot E£3 AerEEIIRe] Zqgk A Aol LQGA0l7] AAYH S
gt} Term projects &5to] AA| SEARIE AL

qr &

CITE637/EECE637 ZIM|L| £ZAtE2] & E/dEXM(Physics & Characterization of Next-generation

axte] 277t Yo
nmF RIS BEER
YAt aate mehet 2elA 1
£ AlAoltt. wely ITg§gartdTol 7wt
o AxlE 2 82715S A

U
ch
ih
ilv
N
P
ol
o
rr
P
o)
e
0

oM &AL 3717F Zade] wet, 1EY & pmeg
A, 224 S4o] £oelA Uehtn ok mepA ofeiat
B9l A% B o2 L ¥4 7o) WU ez 3
2

olgT HU FY BM 71&E AAsto] Zelstn A

52

> 32
[
£ g
L)
N
)
Ra)
-4
P

CITEG38/EECE638 LZC]A|ERIZ S| 2 MAH (Advanced Digital Integrated Circuit Design)------(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
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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/EECE639 7| M= #|-83HPrinted Organic Thin Film Transistor)-----------seeeeeeeees (3-0-3)
= do= R7IAMER o] FUIRteA A, AMTEA AR L Q7|0 7|E ol ¥ F8of G st
stal 24l ol s YotE &= AIFAYT JAMARREoRs f718ke, vreA| 53, AR 20]&, fAgsr 2

QiU QlBstsel rhopgt shpo] §EEolRl RopUich maky, strbx] Mgol 2EEA AR 97]laRAL
ohe 2 WA ool o shed A AlEsht ¥A ATuAleR W BRY d”AY

CITE700A Z ZI‘_IITEE A~Z (SpeCIaI Toplcs n Creatlve IT) .............................................. (7I-H:|o|'z'|)
2 2 Wapabol] JAIE o] QIR F2 AlE2 Hsto] Aduplt YRusr stolg A4l o] o2t

=2
4 ot Yobg MO Ei o 2 YIS Bz 5] AT 1878 Aeel el

ol

N

CITE801/EECE802 o%_ITlu_-_EZ_II-JSII:é-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 -:::wresremresresresnneee: (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"ull_l-(Creatlve IT Colloqu|um) ....................................................................... (1_0_1)
CITE699 }\"*I-I_T'T_ ﬂq_(Master Thesis Research) ................................................................ (7"%%_!‘%‘)

I e O i
CITE799A~D %I-g'ITJHhEﬂg:'L(Creative IT Individual Study) ==, (0-3-1)
Lab Rotationg £3to] orofeh A7 5at Ade st At Agat 240 LYt A7 Bopg Frro

ERSEEENOLEE 1

CITE899 hlII'AI'_I'I_I'__E_ q;(DoctoraI Dlssertatlon Research) .................................................... (7'-%%_!‘2:'!)
ALY o R A
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Ol & NEBEHZ St 5y Zo-dAH B
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
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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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ol i RIS Zo- U SN
IBBT624/IBI0617/MECH646 L euto] @ Z8} 3-0-3
IBBT625/CHEM624 2.7]8H4 5} 3-0-3
IBBT702/LIFE701 A2 Bx} Qs g e 1-4-3
e IBBT703/LIFE616 dto] @ AR A o] M 3-0-3
IBBT704/LIFE703 QMR WE xA 3-0-3
IBBT718 2|4 Aost Azt 3-0-3
IBBT719 24 mgst % 3-0-3
IBBT699 MAP= 2o peista
At IBBT801A-Z tjsrel Aot 1-0-1
IBBT899 HIAP=R o L JpesHA

4. DR 7R
IBBT501/MECH534 §3&F MA| A4 E|A=2A| (Integrative Bio-Imaging Technology)::-:«+++ (3-0-3)
ALY UA|FRE WSO AMEEE= 249 BAIGY 7IHE= A7isH. Est o8 &

A7), vesicles ¥ ZFHA] 59] in-vivo 938K dynamics) d315 A7fsct.

ofo
ol
)
=]
=

IBBT502 -a_au AH ;_(-"I:II- AOHE%_II‘ (Integrative Membrane Biology) .................................................... (3—0_3)
A AlAs o] tiet 7] @A A AHAaE9] topics R Topic AAGARRY olF, AA AlodE, A=
of o=, Sl Sojol, Sithual, AHOlNZEA e, AAS-TE AEAg, AR AEHE 9 A

- w (o]
Al dtof] o g % ZYg Zlojot.

r° e 4

=

IBBT504/LIFE502 T2 A85Fst (Advanced BioChemistry) - wrerememmimmemiiiineiiisiiceans (3-0-3)
FE&A H o] 2ERY FR} 2EAES UFH O|lE2REH s2& Aed R AR teh #AN 2427

Are Zelgith. 291 A(Enzyme)59 SSIPE, Jls A 8o oie el WA e, 1 oo 52

739ty O A2 st dfjr]e s otEch 3] §49] Kinetics, AH87] X (Reaction mechanism), 2452

(Active site) ®A](Labeling) ¥ AW, &4 AA|=A(Inhibitor)a} &/ 2] Fx2A #A, FHA ZA

X oS o] &3t 249 MY 5o FAE =0

IBBT505/LIFES05 AlZ AHZEF (NeUurobiology) -« wwsresrerrsemrmsmsemimamieiiise e (3-0-3)

BAQ] Al Al(Nervous system)?] t/4d(Organization)at Ar-gof ojgh d¥bAQl dzjo] 534S =t &8
y&o=z Al7FMZsHNeurocytology), A7ZAAC] &, A1739] @A (Development), A7 X}=(Action potential)
I A (Transmission), Z4AZtA2(Sensory transduction)?] AiststA™ 714 Solct.

IBBT506/LIFEST1 M|E A B (Cellular Signaling) e, (3-0-3)
st AL Slgt YR o 2R AFVYRY AN AEeH sl gE A v
20| ofg 712 Aot 28, A9K, FEA, LAUENTS 14 717 gt BAk DA olsfE =
=, 23t % WIS g AN qPA X

B3tch ASHAY| 159 it FESRRE NE AR, AL
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IBBT507 %%ul-%-lné.g_%_llqﬂ% (Current topics in IBB) e (3-0-3)
YA TEY AYWSS thgor st AP T e A A7 5T Fol @450 aMFoRH
stat 9 g Aol i A

Mol olsfe wwsict

IBBT513/LIFE518 THuizinp o+
2 BEe HupFEe] thEu chugste] BAY HHAFEC| topicse TR Ak Topicse HUA
x, QP A%, BY, HEAE, 454, WY L 2olS s B ook

IBBT514/LIFE515 '=St}3t (Biology Of AQing):::-weeeesereeeeremesmemeenentinieniinitsiisitsti e (3-0-3)
Mo A dAZIR] DlAER] R dof Qe wated/tol] ojst i]ri”\i AES FA = Gste] AR/ A5
A S FoA ATNShe dbsolth. wabEo]l £ VA £EOAS] watelito] dojubs o] ROl YEolA
on olF Qs B F=2 o8& RAlEo] ofE OI%H%*LK]% gttt Eot wopot AHE o]EA
A A £E0M9 w3t 24, wof U AgtEo BedA AIE2 HAYsty EEsith
IBBT515/LIFE509/IBIO518 1&g M| ZEAESE (Advanced Cell Biology): - wwmeeremreemsneemsnieinenens (3-0-3)
Nzo] 75Xl Hat HHAIA LR E olsiAZ| L, F W AALA0]Z S o]&st A Aute] SiA, mAIH
A 5& ol &5k MzY =4 ©uidol Fx =l WY & &
IBBT516/MECH532 7|# R21-85t (Tissue Engineering for Mechanical Engineers):-------:----- (3-0-3)

21M1719) 7P AY Qe o
SAEHAAY 7S AR = Al
StES sele oholch. B mEolAt oo} WA ofs] Hopg of92i J|ES Jl2AlL, A7 SHolA
o] rjoFst AL ¥rH2 HWolzuAF sto}. 7]E&AQl cell biology, chemistry, biomaterial, anatomy,
CAD/CAM, manufacturing technology, cell behaviorS simulationdt?] gt £8A/ASHA tool59] A7)
7zt £ Al vjef % scaffold fabrication®] 7|24 M50l Als®th. o] M52 £AFSH Fopo]
A5 2astuA} st sPgolsl £Ao] F 4 glms Fict.

T Ropmol stz we AgSe] A% g Holg £%u ook £% ool
Al wlol@ Zst 7|42 F8olo] Y, AW £ UiRste] AAMA Q]

fna)

e

IBBT5‘|7 }I\JEEEEI'_TI_I- EH*I- (Slgnal TranSdUCtion and Metabollsm) ............................................. (3_0_3)
AL ofUR] G/l it 28 d2E A=Z R 7R BAY AlsdZ2 7|vte s shgsith. §3], Als

Aol ZA/AME ©AQ dejet vot/D e 59 tiAbY Aghate] HAo] tigh 2|2 A FA|S0l tiste] &=
At ldd AL vl & =S it £ Wioge (1) MzASATE 1744 a4t 1 As Ay

(2) AR} oHA] 7 229 ] & o5 2ASHs ASFR] (3) tAIRAL o4 fxt 1 AHH|TH/ Tk 5)

of tigt 22 A+ 52 7 By B ofmwsto] SEAFo tiste] A-Lsitt

IBBT518/LIFE570 g3} 28AI 213t (Translational Research in Plant Sceince)-w-seeeeeeeee (3-0-3)

2 puEoi] sAEL AEdiolQ HImZAo] st XAL HESHA E Ao, X2 particular
molecular farming, phytoremediation and biomass and bioenergyo] A E=235A = Zloljct. 2]
Ale HiolE|Z==X0] tigt 7|24 H2]E olsistiA Aty sate] ol dist A= 7 st =
Zolct,

IBBT519 .g.%u" ﬁglléﬂl- (Integrative Immunology) ............................................................................ ( —0_3)

e spco oar
Mot S YA

4>
Mo
rg
18
o
o,
&
ok
o%
lo
U
o}

o)
uju
[
F1
ol
ol
=
for

@
i
qz
=

A2 g A TS olalst] Al WG] ohgt o
2 Zhwo] o7R A 2o] tigt A4l A2 AV S AxYojy AF FAo sYSo] goz Uopsjop &



A =S AAJstaA} ottt & dE2 W9sto] Biolg Algo] ofBA S&Ee=Alo tiste AtstAl =

Zolct.

IBBT520 %7" ﬁglil- (Translational Immunology) ........................................................................ (3_0_3)
& WEOME WSt V| A7t Aol A&t ool ofEA S&EHL A=Al A AR dAllA

o] & sAoz dYsti, oz Vi ks WY Xleyo tis st d= e EOE SRRl gt

IBBT521 -g-%u" AOH%%ﬂI- %l' = (Integratlve BIOSCIence methology) .............................................. (3_0_3)

Azt 71EST O Atddeh Fopet gt Fobe] Fu2 F5to] UkolA tfaRo] o]=2r7bA] F v
o

Mol 22 ys] drf A2ste olsistaAt st AR WESA uAUZS, ZeAs, ANS B F2S E5

= <)

slebgoza Mz M@, ol2d wH 5ol oat ERHY AR §TAYBE s slusos
o3 Qlojofst A4l AYstiAl STk mwabso] ARAQl et BAb Alm, AA0|A Lojubt AFHX)
o] Wagt utole Aol ofet ofs), WA THAY] paet A U A HE 7ho] A8, Walwh A
o & Mg 5 UueaEeAl, Yroulol, i AAHS Solo] BAs PHT o] S8 A4 A
AT olshE mwstuxt dch 1 G DAL AR old) 2PN AFH FHA BA Ju
A 2zolMe] A% A4 949 Ao JEYD 5) 0j32 AY F4 ofs) 52 o+ Zlolct

IBBT522 ?:II- Eo_:‘lé—ll. (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.

IBBT523 7|3 %E" %l%ﬂl'%k (Introductory Integratlve BIOSCIence) ........................................... (3—0—3)

2 Doize gzele ATelA Ue TANE OEUASOl] AR S5 xS Wdstol gata A4go
H22 Bolol YA Ve olish] 93 =oeM Astel, RAAES, ATAET 52 AANCE )
oA ge e fes dt

IBBT524 H[O|2-7|A &St 7= (Introduction to Bio-Mechanical Engineering):-seoeseeeeeeeeenee (3-0-3)

SYEF IR HddAdS tder 7IA5sh 2ofolAl e85t vholR Rl ASLE AUHSiGH 7 Ao
Y AFA SR Aol AlASHA R AR S0l AEE A= QA A7fskal o529 AEst A& O
off Eolotty. w59 ARl Hdyede 7Ilsst Ba2s I 4Fok2 Uro] o2t Zo] AT ool
ot D)AA=<sHo]AFE): biomechanics, 2)2A138H A= 2): bio-materials, scaffold fabrication, 3)Uti=H}o|
Q FaK(A2H): nano, biosensors, 4)9]g I HFAHZ7]3): optical coherence tomography, diffusive

optical tomography

IBBT525/CHEM532 1.5 27|38t (Advanced Inorganic Chemistry Il )--ocmeermreemmenneinnnnnne (3-0-3)
77| dola&etete e ¥ S&8F U oot & MEetets AVfstt).

IBBT526/LIFE516 Al2 S| ZAIE3} (Plant Molecular Cell Biology): s ssssesssssesesssnss (3-0-3)
AMEAzo] Ml & I biogenesis, T translation?}7d, Ayl DA o] FupA, o] Apgo] #ofsh=
SRS U RS £4€ Zo % WEE SN Yol

IBBT527 -g-%bll- J%I%A(II)'EI%_II. (Integratlve Plant Physiology) ............................................................. (3—0—3)
A OiAb AR F 00 dish g, Iy, St AlE s 2Eo o't AR

o
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IBBT529/LIFE506 Al SAHE|EF (Plant Physiology) -« i, (3-0-3)

SAAE TR, AL A B0 g WS, -0 amy. wany, $A &8, 5229 A

IBBT530 %Ool: AOH%%_II- (Princip|e$ in Oncology) .............................................................................. (3_0_3)
FAA, B, AL FFEAN FARE AWS AL 24 FFS AH BAAAA g o el

Aol B ABIS Zo) FoEM §EFAQ oW} FES AR Fe) Aue FA4, BMA, AL F

F2 FoIE, o] FuroAE o] VARG L ¢ AEUL oA 55 FYAES: YAA A5g

NEE FEAA olssy Fe Mol & FAAE B AZE EAS EF BFOE /2NN I o

Fe A4S FEG vk

IBBT60‘|/LIFE503/IB10658 __ll_a- Egllé_ll- (Advanced Immunology) ................................................ (3_0_3)

HAo] dejef 7 AFYEES oldlistal AEst 52 AlcIZS st S80 FHS .
L FAQ ¥Hs, W2 A (Immunoassay), HAF=22He FxoF A8, AAXNAE AlHfst= FHAR A
o] FAWA, MNEZHY(Cell-mediated immunity), EA|(Complement), WA(Tolerance) I  o]Al
(Transplantation) 5 2]t @d Z& AL BikdH 2 S8 Solth

—

IBBT602/IBI0613/MECH598 YA S-St (Bio DynamiCs) - s eressrsrrenesssensssntsisiiisisisisicins (3-0-3)
ARl} olE A S SiAshe B :

HA ARSI ot A

-
(o]
biotechnology®#& sh2 7t

ot =
o F=dAES AT

IBBT603 Mes0o AU-EEF (MeS0-Biology): - s rersssressseresssnressssssssssssssssssssssssssssss s sssssesss (3-0-3)
MEZ Yo EXjSHH= meso(4Ad nm~4H nm) ©9Je] RAIA (A Z L
station §) &%} 7152 A7H5t, o] TAe AAZEAQl ATdS A

713, vesicles, membrane signaling
sl7] 93 waee elst.

4 P

IBBT604/IBI0616/MECH624 A S| (Biofluid MeChanics): - weseeerseririereiseriniiniinerinninsinens (3-0-3)
A UR 7] 283 I Algold s=u 22 AAY RAGStA Ass siAsit. §35] det &

HotAl AHo oisl dotR iy 3, met Z2 g9 +etr] Aol Ayt siAYyets

DA ArAHE &Ko AgstH Aot ftEXlE HEH

IBBT605/LIFE601/IBI0652 LLZFEAM-E3H]T (Advanced Molecular Biology I ):eeeeeereeeeenneneee (3-0-3)
SHSA|LoA 2] DNA EA|, SAA Ax, DNA Repair, SHA F+x2et 7|5, Transposable elements, &

A wde £ 52 AN 2AT AT AW 52 assin] ol YA chech,

IBBT608/18106‘|4 .g_%ul' Acl"ll:g_l'l_l-%_lk (InterdiSCiplinary Biosciences) ................................................. (3_0_3)
QYWY FEO2 ATY £ Yt AF ARROISS 2/ftn FEHLS Soto] oo A & - S
A

Mo Avrgele A FHoz afdozM FEWY S APEA HPS Frch

IBBT609/IBI0615 T2 HIO|RE|3=22| (Advanced Biotechnology): -« esseesrsesrsesiinununinnns (3-0-3)
AR ArdA o=z 7S why QI vlo|E AFES ANt Ul2e] vio] EO] Myt AL WFE AV

. HiolE Ado] TaAR Vet M2 Sk Tles AT



IBBT610 AH5fstd MEE|H AMAZE/MHE-ZSH (Experimental Biophysical Chemistry)-«--«------ (3-0-3)
Y FgZ olalista #E&s17] st AetA 712 71d. AR 8429 &2 ¥ 54, A 2A 9 249 &

Aete] s A= FAACR AUNS. Eot A A4S olsista &8st of2] 7] A™RARQl VsEd

olzict.

IBBT6‘|5/LIFE606 _T)_—:l- AI%HIE%F (Advanced P|ant Ce" B|o|ogy) ............................................. (3_0_3)

| =
AgAEo] Solgt TS} 750 Wato] Aw QA FEL, AT A7 g, WHPY 5 Yoprrh

IBBT616/LIFE607 &I%%ﬁiﬂ%ﬂf (Plant Functional Genomics) ..................................................... (3—0—3)
AE FAAE A4tste UMe St A2 dad 2Rde SAeR fAIR 29, Fdvio], RAA|

mapping, proteomics, bioinformatics S %2 G§43] WEsts d31gdS thEo}.

IBBT6‘|8/LIFE619/IB10638 Aél%%li%_!- (BIOInformatICS) ................................................................ (3_0_3)
DNA, T Amo] 24 2 wa, 423 2@ guo] A4 U B vpgo olsiet 42 FRtY A2 o

T 5F % HYe e

ol

IBBT623/IBI0611 LA AEIA ME3F (Advanced Systems Biology) s eesssrsrsienessnneaanens (3-0-3)
DgA|ARIA AZere oyt 22 AARIEESTolA 7|24 02 TRJ% 1 9l approach&& st&eitt

1) #8 A=ty A9 24, 2) A 2= ffoh Adet 2=2% o8 atst= high-throughput 7|

S (omics, interactomics), 3) Hlolg &A/AA A|AR] RHlgS st JHSA WS, T2 4) At £

SAE gt ol HolEE9 82 &5 FAAQ AAR EAo] gt Fojxl ZAO] tigh iy AA]L 517

o] HRE = AARIESTOIA AR ARSEE= £8P o] fiof stgoka, SYRols o] AFEH 7]EA

approachgof oigh AgHAQl 7Fojet A MAl A|A”lo20] A8 o5& g&dt

IBBT624/IBI0617/MECH646 Lt-HFO| 228t (Nanobiotechnology): - -seeermmeisisisrcnnnnanines (3-0-3)
JolAl AASA T vho] W 2|, MR, 2o, e, AREA RS £ 3ul4 oux|o] WE 2 23
A 203 WAL D ASSHS olsfaict. 304 vlole 29| High Throughput ®Aat 2|5 ¢|&h

Bio-MEMS 4AA} @ NEMS(Micro/Nano Elector Mechanical Systems) 7J&Abe] ¥ o= wsh7|&A 3 oto)
dish oh=tt

IBBT625/CHEM624 _I?rjlgul'%lil'é_ll' (Organic Synthesis Chemistry) ............................................... (3—0_3)
_]

Q7Iurge] S84, UAIStElY] THOIA] S8, QYIS WY OAlAl U WAS e

IBBT699 *_*IArE_E'_%?_ (Master Thesis Research) -------------------------------------------------------------------- (7rﬁ EIFZE*)
7t AlEaso] AEsto] HAHeE A7S St

IBBT702/LIFE701 A2 E2Zt QZsH HHHE (Methods in Plant Molecular Genetics): -+ (1-4-3)
A5 B gAIste] AR WS oisf Fojot EQE sta, AN Ayste 3t

IBBT703/LIFE6’|6 HI-OIQ;-ITEI_L‘I;-"OIAJ (Blocommunicatons) ........................................................ (3—0—3)
CHA . AEAQ] Mz-2AF 2+ AFSAbgo] B 2ot thofdS ZRsith 53], Azrlsadut AlsAg
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of shA BAFA 7ty EQ1 #AF 7F 1A (recognition)?] 7|¥to] &=
modulex} motif, E0]&Ql FsAr8o] BAN BHE 7rolet AALRE Folo| o
AAAENo A Q] HF YA o]dof tfsh

S 783y,

on
1

ol
o
=)
e
ujn
u
4
ox,
)

Ir

%

IBBT704/LIFE703 XA B3 XA (Regulation of Gene EXpression)::::: - eeeeeermmeiiiiinnn. (3-0-3)
DNAS] 7], @AlAle] oHgA, SAIAte] Mgy ST =AU =X 5 Jelm FAb U AA FO) THES

x2 tper

IBBT718 Z_Iﬂ ﬁglil' 7°|'}_I' (Recent topics in Immunology) ........................................................ (3—0—3)
Qojete] Az EWEL TP 52 A7fekn lele] o)ig Eol FH02 WA

IBBT719 g_lﬂ Eglé_ll' %%F (Current Advances In Immunology) ................................................. (3—0—3)
@olst Bof A4 UG 2lRaln EEEh

IBBT801A—Z EH%ﬂI-%*‘“DILI. (Graduate Seminar) ............................................................................. (1—0—1)
cheiRle 9lgt Alojte dpdmel whE Eae

IBBT899 H_II'Ar_I'I_I'__E_ﬁ?_ (Doctoral Dissertation Research) ....................................................... (7'-%%_!‘25{)

7t AR Rso] AlEsto] MAHE A7 2RI
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2019 HEHAAABAL - O

I.O

ol

= =

J
r

3. HBUS YUE
o4& EE ke i/ =] 2F-Al-3} H| 2
NUCE501 AR g8t 3-0-3
Ay NUCE502 Art2ze] st 3-0-3
(&%) NUCE?7180 U B U T 3-0-3
NUCE702 AR 2 A 1-1-1
NUCE510 AR IRt 3-0-3
deas NUCE520 BIAFA A1 & 3-0-3
CEREEES SAHIAS -0-
NUCE530 AP =8 3-0-3
NUCESTI el 3-0-3
NUCES18 ARE G2t | 3-0-3
e
oxf2i el A st -0-
((‘)_};Iqj) NUCES19 \_Kl-a_l ek 2 3-0-3
NUCE611 ojlAte = 3-0-3
NUCE711 SEEA N7t 3-0-3
NUCE523 =al=oje 3-0-3
NUCEb524 HEX}FA OFA 3-0-3
A=
o NUCE718M 7H&719)d R e & 3-0-3
(=2)
NUCES526 ARG et S8 3-0-3
NUCE721 AV A L2 E7HE 22 A 2-2-3
NUCE533 FHYAM 0 H B 3-0-3
NUCE534 )7l 2t e & 3-0-3
A=
. NUCE731 L FYASH 7S] 3-0-3
@71=)
NUCE732 uix}s}sh 3-0-3
NUCE733 stetA 7| 2w HA & 3-0-3
NUCE69901-09 MAP =R L 7he st
A+ NUCE89901-09 1NN fan 718 5
NUCE800A AoLA 1-0-1
4. witE |
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 kinetics, 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.

NUCE502 Nuclear Reactor Physics

This course is an

introduction to the theory of nuclear fission reactors including neutron

transport theory, the Pl approximation, and diffusion theory. In addition, it lectures on criticality
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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 «-«---«eererermmmaa.. (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 Nuclear Reactor EXPErimeEnt -ttt (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 ENgin@ering s sseserssussimitisisiiiiiiisiie, (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.

NUCES520 Radiation Det@Chion -+« - s+-ssrererererermrereiorireiiiieittieitieeeiie et et e ettt s e e e s (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 ................................................................................... (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
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 understanding of radioactive wastes, immobilization of different waste forms and its
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management practices so that student will be able to work effectively with nuclear and

environmental engineers in industry or academic institutions.

NUCE511 Heat Transfer Physics .................................................................................................... (3_0_3)

This is a graduate course describing atomic-level kinetics (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 i, (3-0-3)
NUCE519 Nuclear Thermal-Hydraulics=2 -« -seresrerermmrimimiminiiiie e (3-0-3)
NUCESTT TWO PRASE FIOW -+ +ereererreererssereenteitinteitiettieeseeteeesessessessesssssesseessessssessssssssesssssesssssssnes (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 ANalygis et (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 - - --wswsssesesesrssseseeeee e (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.

NUCES24 Radiation Safety -« s wrrererrmeeri s (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 TeChnolOogi@s -« -« wsererermimimiseesceccc (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
(Storage ring and XFEL) and technology, Magnet technology, Vacuum system, Diagnostics
technology, laser system.
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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 -, (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.

NUCE533 Radioactive Contaminants in the Environment ......................................................... (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 - --s-wsssesesessssssmeseeeee e (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 e, (3-0-3)
This course provides the graduate (or senior) students for advanced understanding 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.

NUCE732 Radiochemistry ................................................................................................................ (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
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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 -------eeeeeeeeeeeeeeeee (3-0-3)

NUCE718T Basic Practice for Nuclear Engineering—AI .............................................................. (1—2—3)
This class aims at achieving a basic ability to conduct convergence researches of the nuclear
engineering and artificial intelligence (Al). From this class, the application ability of Al into the field

of nuclear engineering is developed.

NUCE718U NUCIear Safety and RegUIation .................................................................................. (3_0_3)

Focus on Licensee’s responsibilities and Regulator’s various policies and tools to meet the safety
goals set by the law. In detail, the concept of nuclear safety regulation, various safety regulatory
review and inspection programs, safety culture, nuclear accidents and follow-up activities, safety of
nuclear power plant and fuel cycle facilities, safe management of spent fuel and radioactive waste,
radiation protection and safe use of radioactive material, environmental radioactivity monitoring

and prevention of radiation disaster, nuclear security and non-proliferation, etc.

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.

NUCEBOOA Seminar R TR T Y (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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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. LIE JQ
EVSE501 il'?-‘li (Introduction to Environmental Studies) ......................................................... (3—0—3)
$ejY 729 Homo sapiens siotolel nrj2e} Wwails FA0R W 29 B7AlS A7
Paleoecology®} paleo-archeology, 11T anthropo-bio-geo 7335t T TIAAIAL, YAIEZLES T2 A
3t £5] Holocene Wal7] A% #EjB &7 Fu. noojuelsl Aget 35 2 Sdol Alojo] Alaln 2
FaA B0) @740 vlRA 7] F2st], FEAWY s to] WAL RO 2147 VAL ALARES A7}
....................................... (3-0-3)

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 273’4
2Ale] ez} siAurol g A AT s|Ray 3
”ﬂr E%ﬂ Feto] AHgEE tR2Ad #5222 a7 23 EPedA 01 tiaA <l
EVSE550 i%%§F§§ (EnV|ronmenta| Englneerlng Laboratory) .............................................. (1—6—3)
Qe Melo] Ba 22, sler % BN APAS AT, ©H L AAAL, Scale up A, A Az
o 814 % 8 Sof gt olgx APoes LK
............................................................................. (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

gtetsdst
W o]22 vy, AAEFSO] Kinetics@}o] A=
off tfsto] izt
EVSE575 ZI;E"?—" (Gloval EnVIronment) ........................................................................................ (3_0_3)
A9 AA &4 sl A|ARlcw JLAdsto] FA6H= WS Hl=t Oi7|et sids 398 es osn, 2t
Z oyx|e} eH e FEA0] MYLAQl LR|QF ASAIMIA, 21 QJFuhAgo]l A7 AunfH RS BAst o]
Al HEH.
(3-0-3)

o sz fiel Bad J14%

EVSE579 EZAEA (Environmental Statistics)
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A T/Ze R AT Lol ALF ol GHE AF Sl T3t /1RY R hEe £55tT $
o3 AA| dolel2 57 AnEYlS o|gste] BASIEL 1 AuE siAsts YUS vjech EY LESY
2 Esto] @Rl dolelo] Tt S FTHOR olshstn ALY BN M, FE, AU =
gt
EVSE580 il_l-%-_,l—_i_xl- (POIymerS and EnVlronment) ...................................................................... (3_0_3)

nEAb B AN olshstn BEsb] YF wEAL sfet U nEAb 2elo] R Jpd, nEA 2 1
U Sy, ARG DEA Axjote] WMSHHSS FAAS BRACG 3 DEAH 2L olsistn FEstE ol
A AERQ 7125 At
EVSE58‘| T_%—'I%Elil-%_ll- (Environmental PhYSICal Chemlstry) ...................................................... (3_0_3)

gojst, sjerurgat, waksl, Avlske, KU 59 /| U)Se golaich 3 AHFBASS 2eeern
BRA oldfste S sdict
EVSE582 7I§E§I- (Introduction to Chmate Change) .................................................................. (3_0_3)

713Wet Bsto] 7|5 AUt J|5WEtE Qoslt AR 281 AYH 2AS, ofF FAA A7
S7b BAo) olEA WAREA], 7152 o @A LAYstLAl vlhe] JlFwste} To] WE G o BA o5
g 4 QLAS FHHOE ofsfach. B3 AT o4 oYYl A FaA7|F AN thsto] EdiT

EVSE583 ill_-%_?_jlgl-é (EnVIronmentaI Inorganlc Chemlstry) .................................................... (3—0_3)
S dAL 2R w0l olshistal siAsh= Frieksh Wigolu, A-to] tieh ZIEX|AR FARAY
2 BRSO Cigk YurEel o2 g 7ol 2At &

EVSE584 ZI;_EI-?od i."glg—l (Earth EnVlronmentaI F|u|d DynamlCS) .......................................... (3_0_3)
AT 1% D @7 dske] 3 g olshsta dEshy] gish Jbg vlRol Hk A TeAIEHY, B S5
A 9 2ajagol ohsh elatct.

0

EVSES85 A2/ E (Basic Principles in Environmental Materials) -:-eooeeeeeereinneiinnniiiinn (3-0-3)
shef I M2 28, &7, olvX] FotolM = BRI AFZ sh= AAEE olsist=d A 1LASt

Ss o o
sto] 71 Tigat @A AR . 244 A4 SAEAY

b

EVSE586 £3U b3’ = (Environmental Nanoporous Materials) - oeeeeeeeeseesesesesesnenes (3-0-3)
NT, BT, IT ZofoflA Fetet &8 7Hsde 2L e Hets7d ’\7<H91 +E, B, JEJF- =73

Q3 AE x|Alo] 59 Bxe, Age}o|E, AIPO4-based Ex}iﬂ %24 AgetolE, Hx

2 & Zgste Uetsdano 28 2 &

AR7ER O] A-E, 22]al ols AR %Eli}i”ﬂ. 5’3%%‘ EA %% %EEQE A7WSHALA} oty

I-I:l

>-
M o
>
2
2

=

O

By

EVSE587 EI_I- 7|§l-%_l|' (EnVIronmentaI Organlc Chemlstry) ....................................................... (3—0—3)
F7letst Ao 125 ”)roa}%}oiiﬁ _’%K‘J 71241 EQjetetA SR W3 = oIEstL #A0A9
471919 B850l el oI, WE 5 ol Bl Y oloks £gon AR, ol

EVSE590 %70:' I_-g—%_ll‘ (Bioemedlatlon Engineering) ................................................................... (3—0—3)
odH EYY 2o et UES WBUN BU|4e Y02 ofe] J}x| bioremediation o 3t o] 2
w7 L AN
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EVSE599 k"ulL‘- (Seminar) ............................................................................................................... (1—0—1)
ZHAlY] &7 Aw7he 2%, A4l &7 2L F9 A 9 o #et AEE Alesty 535 A

of BHUA AR U B R olo] BAFAUA s WYY BARES St

EVSE621 n1|¢i1EI'g_%—|F (Wastewater Treatment Engineering) .................................................... (3—0—3)

25 ool WY, 54 L 2F 24 o] o AW AAe SSdAc AR, ol 59 s W

’ (o]
W 9 chret Fejo] ARete maAe 7l2o] ofdt 71x U S8ol2 e Zojdit.

EVSE655 3"%[:%2&_:':_.;_ (Ocean BiOQOChemical Cycle) .................................................................. (3_0_3)

A BEo2 Qlstel g7l2 WEY e¥euEol sl ste] AAHE AT AAY G2
ol #3h2 Bleth o2 Sstol SYuldlA BstE B2, e U BN A8S F04S Fd W
Q4= S ol 9ict.

>
2 J
i)

ol
=
o
A
L

EVSE667 %%gqﬁ%zal%k—-! (Po”utant Ana|y5|s) ............................................................................ (3—0—3)
Ao EYLAL ot MBY, S5 Bea, nEHsI2o 0QRA EHBAZAO B4

o
YN BAAAE et

EVSE681 EHi-IIO“L:IZI (Alternative Energy) ...................................................................................... (3— _3)
Bifolvl#], s3oux], =23, ot=, sigE, violus, »a0UA] 5 FiwAS 22 & e oI

AR olRIREe] Bed 2871%E T

EVSE695 %%“%4 (On—site Process Study) .................................................................................. (0— —2)
oA, Zoluxl, &2, w2l S, uloloujA, LAdUA S BHAZ AT 2 s cra

NP AurldE9 $84 S&71eS st

= =

EVSE699 ﬁ*l‘i‘_.ﬁ_ﬁq_ (Master TheS|S Research) ................................................................... (7'-%3_!‘@)
EVSE711 23 Zd3tEE A-D (Advanced Environmental Process A-D):::eeeereeereeresnecseanenes (3-0-3)

SN2 o= By B4 579 sHARER ottt FHEAS St SHYRIAIEY AA
A AA7IeS wi=
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EVSE720 #7-0juX| Z=Z0{ (Photocatalysis for Energy and Environmental Application)-- (3-0-3)
574Z olslistal o]9] tpfst & oA SEZOFE reviewdtth. vteAlE2], FA
Zletet, getet Sofl tiet 7129 S Avlst FF01S] S8 Zofel (DEfdelux]l At (2)2h378st (3)&A

= L4
24 BYar] Bopol it ¥e] L ANAT SFS gk
EVSE725 %%*oﬂ%_g_zo'l (Environmental Bioprocess Engineering) .............................................. (3—0—3)
3=, AMEE HaAE, Sh A B VIE o2 AAl ¥4 =sE Asstedl a4
ChoREt B AL £E53HE 212 BA0R Ut ol s A2, @7, 44 BAY JEXNL vgoR
AP et Aesst AAA AN FE8ETES Bo AlIAF ez A

EVSE730 s ¥EtZ U SiYUH-ZSHH 2 (Introduction of Marine Environments and Biotechnology)--- (3-0-3)
AekRol= AvbAQl sigetd A+Aarl E sidetdat sl 1Y deAES, VROl aidaal AW

AE o] &t AgFaForo] digt 471 ¥ SE&AEIE HEH.

EVSE795 Zr%ﬁq_ (Independent Project) ...................................................................................... (3_0_3)
AR 02 AFAZAN S A/dsto] AFH|e] et A Atz A+t EHukE Addstal AFAMAATT E

of A5 peitowmn A4 mrAES 2ol HHAS vl

EVSE899 ELII'AI‘_I'I_I'__E_ﬁ?_ (Doctoral Dissertation Research) ...................................................... (7"%%"2‘1)
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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
A9 5L BT} 9502 FRBAYIY] AT AA FAlolHAE Bao] uet of2 Folo mgL we 4
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,
Aefol et 2EA w8e st A YAloz

[Track 1. Systems Biosciences]
2 track2 $8F, gpeh, Ayutstyt, Zalsh, AA] &, ARE 58 SolA g ol =dAA. 7l

62 -
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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
B IBIO514/AMSE669 b A K| XH 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 S GG L =2A 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
[BIO522/LIFE414 A AL 25 3-0-3
IBIO523/MATH443 Mathematics for Biologists 3-0-3
IBIO524/PHYS420 A32-22](Biophysics) 3-0-3
IBIO526/PHYS413 Me2a)st 3-0-3
IBIO527/CHEMA441 77| 2N DAl S 0-6-4
— 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 xR Aystst 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 Yz, vlu RAA AT, FAA O 2A 52 Yol Bast AEAY V|¥E e, or2e, oA o

d A, oA ASAg 24 9 P AR AR oldE At ARE 71He A%

1810514 Ll'—l'l'—AoHiIIZH-E- (Nano-BiomateriaIs) .................................................................................... (3_0_3)
L}-dlo] @ d Fok7|&S HlEFo 2 ot uhnc]&(Nano-Medicine)o] o3t 7| xAQ1 /fEES A7) st L}

Loteo] E85+= AAES] BEeA, getA, S2dA, AasdA S/4d disl 24 £F0A olsig &

e 7ot

IBIO515/MECH 579 O|N|QH|21&HAE (Introduction to Microfluidics): - seeemeseeeeienenninnes (3-0-3)

Microfluidics £oFo]l QlojAo] 7]xAQ ol2u (do: AF A9 Auf WAl  electrokinetics,

dielectrophoresis) Zt o] W& ZQ o]0 Tisty] ofF0, Microfluidics®] €8 Hof & dxfe] AurAl<l

ojftoll tisto] ZREAR] AAS Zes . FFACR upo]Az2 AE WolAQ] (convective-diffusiong Z g}
=

3 electroosmotic flows M0 s|MgH &, Uxto] Argst AT A72e pejd AR AL

SHE 4 ole 53S sl

1810516 %_II.X_“?_I.ﬁ;_%I-I:IH‘l% (Method |n Interdi$C|p|inary Research) ............................................ (2—0—1)
BEA e} Fofstel Ao MaY WY U A7 WHE, Ansid WPEEse g A=g ste 1 @A

o AR =, AquE, A Jbd BS APEY], Au, Auto] oigt siM, At werg 9jd A AE 5

T3y

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,
ECJ, AAFSHQuantization), GAre] 7iAl(enhancement)it E-L(restoration), 2Xt¥ G|o|&{e] g1} Het
—1 FEAY7IHS 2Nt dAAE, 4T, A 59 FE=A 7IHE et ETF o wHE)

8¢ 949 Y 2AIZ &5tL o A Ggelg ARE FET A7

&

ujn
o
49
ot
e

1810520/CSED515 7IHI%_II-§ (Machine Learning) ........................................................................... (3_0_3)
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o
sprfo] 1 EASPEQl W ol tfstel 3R stol, S8 A
£2 SFEUC XA (density estimation), H|o]= ZAXo]& (Bayes

St (mixture models), ¥ SiA

e
=T
Q
]
@D
]
=]
<
Q
3.
[e)]
o
@D
8
o)
[aN
(,R.
®

N3t (clustering), 25 (classification), AFY =4 (dimensionality reduction), 3]
HEA (regression), AEYH (kernel methods), VC-AIY (VC-dimension), HMM, MLP, RBF So|t}. &2
ofg] 77 s WS AT SAYA, FEA WyPEd oisto] vl9U|, supervised, unsupervised,
semisupervised st tfjsto] vj&Ct.

IBIO521/CSED514 THEIQIAIZ (Pattern ReCOgGNItion): ettt (3-0-3)
fRAQIA o] tight 7] o]E5 ZA stil o] vt or F Y-S S5t F&YHS S5 Ut
oAl A8 5 ol 52g 20 stdl 7o) Bast ok SAA W] Festn AgARATe] T
Az BR3It
IBIO522/LIFEA14 A| AEIMESE (System Biology) e, (3-0-3)
AYAE sk RAAl (genome)?t THIAA] (proteome)of] oist 7] 2491 olsfiel HEof A Ago o
P R ASHS Fucts WA UEYIC HEag U £ gt A0S Botol AYAN] thet LB
A S A AlAED ZAFAoA A= A Al5-sEaLAr gt
IBIO523/MATH443 Mathematics for Biologists e (3-0-3)
of BB o] SAsHE Tkt 2eld AL Adfshe o BAo] glon thE nd FauHEe] o
Wde Holaxl gt o] dhmoA ARFEAQ Rt SEEAQ RS oA gEACIH siMARl BiHut 4
A&l "rHEo] Arjglct Atu] 29 Al(Ordinary differential equations), o] 28} A Al(Partial differential
equations), =HERIAAl(Stochastic differential equations), E&A|&do]A Y 2]&(Stochastic simulations

algorithms), U E 2 (Networks), $£X]A & 12]&(Numerical algorithms)Eo] A=t}

IBIO524/PHYS420 Biophysics (Single-molecule biophysics): e (3-0-3)
A= R AAEYA Hie W8S dAst SAEAY o8 7] dAde sRIH. tAlolE, mHAA,
Aol R AARY, B @Y L WA, AME L AQA By, WEA, LRARY, YAY] S8 XY

LIS =
g 2 ook

IBI0526/PHYS413 MEE2|5t (Biological PhysiCs) ettt (3-0-3)
AYAYS et g 7fES A-85to olsistaAt sh= AJ==¢l(Biological Physics/Biophysics)?]
7125 e 2Rl MZSEOA dojus F5ast AYddso st deEed AdYHES AVlste

APAIS =stA A AlZoA ofsfish= 535S HiFAIZIT

._.
o
—
o
(8]
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S
o
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ax
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FRASUE ¢ Bk, 2ejaket |
71712 ALGR Bt Balo] ARy, Mget AzotEadn JleEnt A4S Wen AN Bt ER 2
HEAA oZA SEE IS osln] ol fat FoF &S Ut

it

IBIOSZS/ITCE566 __ll_a._E_ZI-_IQI_ﬁ%_!- (Advanced Molecular 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
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will discuss breakthrough findings in the molecular genetics field.

IBIO530/CITES51 A& ZSstF A E(Principles of Biomedical Opt.& Imaging)---------eeeeeeeeeeeees (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 E&H4MA|FAME| L =2X|(ntegrative Bio-Imaging Technology)--------------eeeeee (3-0-3)
RAEAQ UA|FRE WASH=O AR = 249 BAIGY 7IHES A7, ®5t olg &3 AxY

A7), vesicles ¥ ZFEA] £9] in-vivo 938K dynamics) A1E A7fstct.

IBI0532/IBBT530 ZQFAHZEHTUMOr Biology) < errrrerrrsesesmsisssisisi s (3-0-3)

QAAL, TR, AE 2EMY GBS AUS ST £A £FS A FAPAIIA R oA
o N

Meich 7bo] ANRe SARL G, AE 2ES
1 %

1810611 -_’I—EI*I Egﬁ%ngf (Advanced Systems Biology) ........................................................... (3—0—3)
te o

_}:L}\]AEHA}\H‘:'

H
>
>-
Q
oZ
o
0
o
=
_>:‘
>
re
Zl
o
ku
H
1A)
i)
kJ

) 29 AMESHA Ex9 X
(omics, interactomics), 3 5] —1 ‘”HJE, Je2jy 4) A4t E
AE Ot o]F dlolE &9 %@% SAIARN A AR FA0] ot FojZl Ao tigt sy A|A]. sH7
JHE = A ARIBESToA] AF3 H= oA mddo] s daot, SRkRo= Yo dgH 7]EA
O
=2

approach=0f tieh AvHAQl 70*949} A 2A AlaFozo HE oF

= ux
oZl
=
qo 10
)
iel)
Y
(0]
j_
:l:‘
it}
2
0
ol
i
hu
g
é

% E

1o —l> U
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ofo

IBIO612/PHYS667 HFO|2/8E3t (Quantitative Theoretical Biology):« - -sweweeeerereeeseseeeeeeeeenen. (3-0-3)
A ol Aast= Aastel of2A4 ofsidl act YA #4 % 2Yete] 7|2 4=, 53] Al
Ast, vldgEY st @9t At AR HlolElEA, HlolH ttol'd 52 ®

Lt | [¢]

IBIOé13/MECH598 AoHi-"Eq%_II' (Biomechanics) .............................................................................. (3—0_3)
AARUAA A 3 2AF 2EolMY et Aol dish A7], 2 24 HEEY A7 ATA sidS fet
e, A ddu YA g AAEAES A
IBIO614 g&’dH st (Frontiers in Interdisciplinary Biosci@nces):««----wwreereeesesecaneeccneneeens (3-0-3)
ARasty FEo2 A3 2 ¢le U4 g% 2okeE A5t dede Estol olFo A 4+ Qe =

=2
AU d7das At Sdez AgeRy e dS] A+ »A A4

IBIO615 J_LE'-* %_g—%_li' (Advanced Bioengineering) ------------------------------------------------------------------------ (3—0—3)
AR AUHOZ AYS W Gt ol 0 NYSL ANt nlgh) ulol Qe MY AP YFS 47

= -
3. vtolo® Atlo] WaAQl 714w A2 SAhe 712 AH.



IBIO6‘|6/MECH624 Aéli.l _I(_)ri." (BlOﬂUld MeChaniCS) ......................................................................... (3_0_3)
Aol M9t Ze 289 28Y] 550 U ATES AT YLUDY. £3V] AVUA AYAE A7E
=

o
g% mAYW FF §5 AP AHL 5

IBIO617/MECH646 LE-HIO| 2 23F (Nanobiotechnology): - e (3-0-3)

S0/ A - ghgol et YA, Mg, =2, oteh, A F4S S5l S0 ofux| ] W % &
A AT, 720 Bl 4% @ ZSE42 ofsal 20j4] vlole 24| High Throughput 24z Al2]2 ¢
St Bio-MEMS 4AX} @ NEMS (Micro/Nano Electro Mechanical Systems) 7H&AH & &8 apshr|sA &
ot E9E.

IBIO631/PHYS666 AHA|E2|St (Physics of Soft Condensed Matter) - e wereeerersesseneeseceneneen: (3-0-3)

1At e 23t 9] AA|(soft-matter)S Chists E2|tiet of, HAollA dojub= of2] Aol 95t
42708 o]AHA Ab&olZ2, v S VEAL Lot melt, M LEAL, HWH (interface)?] Q=1 ATAL A}
a

A& M} ok (selfassembled interfaces and membranes), A2, A (liquid crystal) 5 &

IBIO632/PHYS720 H_Ll-o %E SpeCiaI TOpiCS in Brain Science) ............................................... (3_0_3)
wo] pEoh sl5o] chat AU JIEAAS . A2 719 24, RS, eEA, 375, FEAY
S oot £AI2 2 Wutsto) J|RLAST A

(neural coding). f1017]s. BlmA Fx 715 549
o Aol det AErt 2PAM0IYE 29

IBIO633/PHYS662 MEEAH 22|53t (Biological Statistical Physics): e (3-0-3)
AANA doju+= 221A A4S Fed Zast A=A A2UEE A2 BAY 7128 fdeadd
=, Ao 88, AR @ZAF, A 2 Oli g SOl dist 7124 W82t H=0] Protein folding, 4174l
22 AT A U9 o RS AeXlet 2o tis] A= e A2HE AN
IBI0634/PHYS665 H|MA ZASH &I == 0| E (Nonlinear Dynamics and Chaos Theory)----- (3-0-3)
Ao o] A dojyil Qe A& ddS ZE@= 510 Chaos? ¥, Synchronization 52 H]d3
A "oz Rsicth o] hAM2  Coupled oscillator®] network pattern formation, stochastic

=y
resonance, A1739t =o]|c},

1810635/LIFE616 H|-0|29-|_|C_||_|_I}IIOIL1 (BiocommunicatOinS) ........................................................ (3_0_3)
CHLE YRS ME-RAL 2T JEAtge] AN 2o chpde 3

MY BAE 7B RAL QA (recognition)o] Z|¥to] H: 28-S, NE GUAE s|LA

moduled} motif, S0|HQl ASArEO] BAY B&S 7pojop FA|LE

AX 2SI M) ARYA OO thgt $31K, FBYRSA olshe gistol MEIES AYH

£ AW

IBIO636/LIFE617 =
BAPYEAIES &
A3 olof ozt Ay

Fe QYA H @
oFE VY AFAtEE 2Ysto] dAAow IT017<1 ‘% SOl Xmef o9 Zio] digt At & Ao
ois vl
IBIO637/LIFE618 X 2E| O AL BIY EQ T (Proteomics & Molecular Networks) -« (3-0-3)

F7A (genome)?] 7]5A OQl Z=2E|S (proteome)o| Tjst #|F9] A AEZ FAFOR GE.
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Proteasome, spliceosome, focal adhesion complex, postsynaptic density complex 59 THiAl C}=25F
Al (multicomplex)2 ©]%0{%l protein machine 59 /g2t A2 AMNS] &0, WA Foxrgo) ogt
2AEY S0 2o} FYS g AT 7w Av)e 2GS T,

IBI0638/LIFE619 M-EZ EHSF (Bioinformatics) e weresremsemroemmesisimesie e, (3-0-3)
DNA, ThAl o] 214 o w4, 2t 24 Auol 24 o B4 g9l ofsiet A2 Fuate] A2 o

S o =
T+ 5T 9 AYS &

IBIOéB?/LIFEbZO __,LE'AH% (Advanced Biostatistics) .......................................................... (3—0—3)

o
e Atrol 24, ofsfol Bact iy SAAL ¥EE # 2 side HE.

o
=
I

IBIOG40/LIFE719 HRIAU-Z2|3F (Molecular BiophySics): e (3-0-3)
=9 Agtsl A AFsto] Algt Al &S A QA4 =] 3HEhARQl JHo 58S Fo| e, ygoZe= A8
A DEARe] FReF FBARe] ©A|, TERAut sHARS 574 (characterization) sh=0] 20l =250 WHE

o]
o

IBIO641/CHEM721 ‘82| FAl2t2t (Biological Molecular Chemistry):::seeeereseseerecenenesesecenenn. (3-0-3)
BRl2dE 7l ddese] 2l 848 H oled AE8Yde #4988 Sl 58 aad Aoz AE

st F0j7]5S AAste 227igd 282 SE.

IBI0642/CHEB731 MAZA =34t (Biomedical Transport Phenomena) -«weeeeereeeemeeeieininiininn (3-0-3)
stebzsto] 7|2YelS Abgsto] AA UoA dojus AGANS A, A%t 9stgst, gi5s 59

woplA stelgere] YeSL oW Mgty YL .

1810643/CHEB732 AOH%_E_EI%ZJ%%,I- (Bioseparataion ProcesseS) ............................................... (3_0_3)
de=eetH o2 g4tE= Biomacromolecules®] &34 Fe|gHE oot sjdbagho] dqety 4,
|

sperojay, 220bE e, AR L A5y SO 712Yee U

IBI0644/CHEB733 M| ZH|QFZSt (Cell Culture ENgin@ering) -+ - wssseseseresmsisisisinisisiininniinnis (3-0-3)
71Ee] gRelergel B2 3 S5 AmEjY] B AAS FHHOR AP RAHE HBo2A oA °

2 g (ejeoh. 3ol £7). § AE Az L 2FHRS HAC 7t Amujgd fe 2AH,
My L 7|2AYES oA g Solvin nEE gy,

o M

IBI0645/CHEB734 M&E387%4-23t (Biochemical Process Engineering):----s--sseeeeemememeeieiiniiianns (3-0-3)
Na57d9 7] 4ol disto] nisin AE549 24, &4, F7F 9 2R Hast AAA HEUHS

739]

)

£
=
323 ¢ MEY DNA 7]s=2 "oz ste #AMS

o
W2BeA by FAA 239
AHggst, Aatel, ogest 5o 7 P 7Y 52wt R, 28, 2 A2 §

l-i ] Al al 9 E',] -
fL = i - N 4 — =}
= o9 AMEY THE I AlA" A sl ofof, o5t &, YS9 ForilMe APl AAl 3§

- 170 -



oot sRat R MRS VA2 sto] A9 o5 U AAS DPsstol, P DAL 53 23LEL
stojstel QRIS LET FARYL ATk olo] w2t AMSAYS, UMDY, Aojo]E 5L FHHoR
HFstol ANAS YL U
1810648/MECH647 AH;_(-"_E_%_I (Bloenglneerlng) ................................................................................ (3_1_3)

AAFHY] 1A A71A siMat oo o FPAILREY 4, AA 2 XA de5 A+5tH, Atz

BAYEel FAHS R,

IBIO649/LIFE6227 JCHMESHSSF (Molecular Imaging) ............................................................... (3-0-3)
w45t dAlstes Aol

oFe] MWL CrEct

IBIO650/CHEB643 11 ZOjAr-E3t (Advanced Metabolic Engineering) - sseeeeeeeveeeessiniiiiniiiinn (3-0-3)

BRAAES] tiAbeEoA 9] Al MEAAE SrE AAAGAIGAEY 7[2A0 olsl, tiAE 29 X
st 7tz AAA 71H, JAMH|o] A (Metabolic Control Analysis: MCA), Al &84 (Metabolic Flux
Analysis; MFA), QJAIA#3EEA (Metabolic Balance Analysis; MBA), genome scale o|A419] THAISIAE &2 7+
ostol, g, ol olgstol AANTFE, 3t L 5Y WY Sol S8 AE HolEC,

1810651/CHEM669 Aﬂﬂ%ﬂg% (Spec|a| TOpICS in Blochemlstry) ................................................ (3-0_3)
gatsto] ot Hobg MAste] A2 WYL AmEct

IBIO652/LIFE601 LLgFAMY=E2t 1 (Advanced Molecular Biology I )« eeeeseeerereseescransenneneeene (3-0-3)
SN 2o A 2] DNA EX|, §AA A AT, DNA Repair, SHAF &9t 7]=, Trans-possible elements, &
At wdle] 2" 52 HA AP Ay 52 Ashsto] Zol YA chEct

IBIO654/CHEB644 1 AtA|0{-8St (Transcriptional Regulation for Synthetlc Biotechnology)--------- (3-0-3)
LB E5S 2otollA] AAA AR A0S YT AAAIOlFE 7S OEH. AAMo7]1Ae] de], A

A, S8 A ARG o8Ee aupAQl AEAA Ve A8 ARE E‘]'TI.‘E‘]'~

IBIO655/ITCEbS62 _l.-_§|-jl_l-%_ll- (Biology of Aging) ............................................................................... (3_0_3)

eSO #RI7IA] oAERl 2 dot Qe wstdMo] oiE Tehd AT AN =2t Bete] dxpE/dE
A wete EafM asfsts BSolct. @ak=ol L AWM sE01M wshAo]l Pojupe o] fo] WioA
0] }t

o0 o2 95} BW 522 o|§F A0l ofEA o|§HALAIS BRI EF wstel AU oA
A2, BA 2E0IN9 wak A, ko BY RS A2AN HISS AU o}

IBIO656/LIFES08 g2 =St (Advanced Developmental Biology): - weeeeeeereeseeeenannenanees (3-0-3)
SN AlANSHA ohefeh Almel 2], Az g™ JiAlR EEE o e 7IAS oldliste dol SRE

£},

IBI0657/MECHbB32 ZZI % (Tissue ENGIN@EriNg) -werreeerresremsmrerne st (3-0-3)

ZAGEol SAHAAY 7S G £AS Biole &8 VaS &t B, A E= HiAlste A

P2 7158 SUGET Sfel ShFOIC £ AR oloh B olef golF olest J152 sl

AL EZHo|Ao] CjFst A2 OE]—,—J_T\} sttt 7]&AQl cell biology, chemistry, biomaterial,

anatomy, CAD/CAM, manufacturmg technology, cell behaviorE simulations}t”| $gt 4&A/ASHA
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tool59] A7f7F = E35F N& vjeF U scaffold fabrication®] 7]&A Al&o] A2}

IBIO658/LIFES03 2GS (Advanced IMmuUnology) « e eeeeeememsenenenenniniiiiiieene (3-0-3)
o] Yealo} 7 o wrES olsfsln MEE =9 ZA| AL o5t o

© e FAY vhE, "HYEA(Immunoassay), Bd=25d9 2 A& © AAS AHists {AARL

gAel Fdd, MEHY(Cell-mediated immunity), YA|(Complement), UW/J(Tolerance) % ©o]A]

ajot =l 2= hx|o] ABAF ¥p¥H W 2. CSolr}

—

ofp
=2
o
oo
> Mo
Bl
41

N
PR
£.=
° oo
lo
hu

(Transplantation) 5o ¥

IBIO659/LIFES05 AlZ AZE8E (NeUrobiology): e (3-0-3)

BgAQ] A7 A(Nervous system)e] 1/d(Organization)a} Af-&of ojjgt d¥tAlQl H2jo] 3483 0. £
ygoz AN ZSHNeurocytology), A7dACS] &, Al739] A (Development), A7dA}=(Action potential)
¥t M (Transmission), ZHZPA 2 (Sensory transduction)?] AststA 7181 Lol

IBI0661 SLRp kst
OJAAL ¥ ThdA} &

% 3&2 et

—

Molecular Spectroscopy) ------------------------------------------------------------------------------ (3—0—3)
bl @M, AE 2 MAlNUA ESiot oi7lo] o} A9 MHEF Sol ofgt ol X 1A

Da)

IBIOééz/CHEMSAZ o _E_:g-%_ll' (Analytical Spectroscopy) ............................................................. (3—0_3)
Baes We olgstol B4 W AU YT BAWHS chech

IBIO663/LIFE611 ‘YA L EAILZ2F (Biomacromolecular Structures): -t weeerererereeeneneneeees (3-0-3)
g difEe 99ste dHESe Vlse LY »EoA olslistes EHiAS] V|59 25 ofs,
A -DNA, SA-o, S -steroid, HHE-HHE JoAEo] F2A ofsl, ATl vhETAe] £

S|
Z7A ofsf], functional genomicsE {3 Oz O Lz S FHNO R ThEL.

O.

1810665/EVSE540 ﬂ'%* %7“% (Einvronmental Bio—processing) ----------------------------------------------- (3—0—3)
S ZAQ A} oA AR ARE WA ]2 @Y 2 71HE vl 7|2A BEsHA e/t

A FAS 0] AFEE e gEAR #5529 AV, T2 SFFA 0 gEAR] bio-processEZ U

IBIOééé/AMSEb"Z X-AL-] 0||:||Z°| (X ay Imaglng) ........................................................................... (3_0_3)

ool 9 sloler]29] 28 AAdE 2 AHTHS sk in-situ P07 BRL S Fasich B 79
oA a4, Ur]Z, U ulele 7122 HBOR sh- ffotdl 27S R XA ol Aol ofgt A
Aol g a7fst, XA olujAe) 7]% ol WHES SRS Gt

1810667/CHE8645 EI_I-H_illeIAggEF)éI (Protein Biosynthesis) ............................................................... (3—0_3)
WEAIRIS] FRAESE) shUiel B GalEel MRS Slatol, Tl YA ARel £W/INE ched

IBIO699 &IAI‘_‘:_E_%?_ (Master Thesis Research) ..................................................................... (7'-%3_!‘16')
IBIO711/PHYS712A _T,_E-Hl'olgolnljg (Advanced Bio—imaging) ................................................... (3—0—3)

Aojel 22, sle, T Aol WA Mg F2F A7 7149 microscopy] ¥ L THL olshst, |t
op} ol2 o] g3t AT A AT WY U biology HES Aw wch

10 =2

IBIO712/PHYS71ZB Current Issues in Biological Physics ---------------------------------------------------------- (3—0—3)

We aim to get some sence of current issues in biological physics.
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1810801A—Z AIﬁEé!AOHDO:'-Io_L%_II‘%%f (SpeC|a| Topics in 5ystems Biology) .................................. (7'-%%_!-;&)
NATAE e HA dRsgs dAE ¥ Ao FAS ARstel 20| QA cheth

IBIOS11A_Z IBIOE,H%_II'% *‘“DIL{' (Graduate Seminar) ................................................................ (7'-%3_!‘25{)

1810899 H_II'AI‘_I'I_I'__E_g?_ (Doctoral Dissertation Research) ........................................................ (7'-%3_!‘26‘)
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