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4. AIE R

MATHSO'I 502 - EH_I_ I I[ (Algebral ]I) ................................................................................... (3_0_3)
ZRM 202 0 MATH 302
9] &, Nilpotent#3} 7o, AFY 2 ©AMA 7F (Module), Homi} Ati/d, §IA &, A2} Galois o]
&, 73HAl, Separability I A7A].

MATH503 - 7} A8F (Commutative AlGehra): e (3-0-3)
FAM 2 0 MATH 302
st o4, B4ty JHeE, &4 835), Noetherian®h, Artinian®h, Discrete Valuation®ry} Dedekind®, <+
vle}, A7 9.

MATH504 - 7}2H810| 2 (Commutative RiNG TREOIY) - sswwrsrssssssesssisieisiiiisiie, (3-0-3)
FAM L= 0 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 - EH_J'\_&II%I_J'\_% (Algebraic Number Theory) ................................................................. (3_0_3)
ZAMLIE 0 MATH 501
A pAgMe] 4~&, Dirichlet ©®472], ideal classvt, 242 OlaA SAGoAe] 28], GaloisAl,
class field o]2 UZ.

MATH506 - OH}iI';si%'_JI\_% (Analytlc Number Theory) .................................................................... (3_0_3)
ZRAM LTS 0 MATH 505
DEPAT 19 A&, BRTHOIE, Zeta F3 U L-F2, A50129 NN Y L SRR

MATH507 - 7PHA AR (Additive Number TREory) e, (3-0-3)
4ste) 54l xR0 chstol staich
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 - |:|.| 7|o|‘°|'7|'|E (Introductlon to a|gebra|c geometry) ............................................. (3_0_3)
A2 0 MATH 501

F715tel A+l tiidQl algebraic variety, o]t ¥#io] H 7|2 Jidet dEES tEH AAACR,

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

=

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

oS &9l daEAdat die 59 55 ot

MATH509 - S3FE (Finite Group TREOIY) -+t rerererererereriiiii i (3-0-3)
FZAMLIE 0 MATH 301
4oto] AgkZopo] &= £ Qe «AME, permutation wEof s uleil, w9 FFe HSHA
Solvable and nilpotent groups, Extensions, Wreath product, p-groups, Frattini subgroups, Fitting
subgroups, Sylow basis for solvable groups Sof thsl vj-&C}.



MATH510 - E435[A &+ (Complex Analy5|s) ................................................................................... (3-0-3)
EAMLIE 0 MATH 210
sidereo] HAE, BaR, Sold, Hx¢al, si4848, Runge 2], Riemann A2, a4 &
¢} Riemann =M, =3} & Picard Az
MATH5‘|4 515 - AEI%_JI\_QI-AE I ,]I(Real Analysis I ,]I) ................................................................ (3_0_3)

AR LTZ 0 MATH 311
Lebesgue £%2} Lebesgue A&, 0]&20]&, 14 Banach 31t S04, W5, Bd 2], I4oiA

o 712 A=

MATH517 - muli%k%l*_! (Partial Differential Equations) ........................................................... (3—0_3)
FRAMLTE 0 MATH 413

Cauchy A, Laplace ¥} Al Hilbert 57F29] 8 Sobolev &7 Potential ¥, Heat WA Al nlzqF
A

MATH519 - SFASHAMEF (Functional ANalySis)« - wwerremremmmsmiminsinsie e, (3-0-3)
ZRAM LTS 0 MATH 311
A4 #E]57t, Banach 3%t Hahn-Banach 72}, A4FAI&, Fredholm ©|&, Hilbert 57t&, 2421t
Fourier HgF 2 1 28 Banach .

MATH520 - O|2¥A|2t Liew (Differentiable Manifolds and Lie Groups): o eeeeerereeeeennee (3-0-3)
FZAMLIE 0 MATH 421

0] B oA BB OHFA], Tangent4, Vector &, Frobenius A2], Blxjol&, u]2FAl, Lie U], Lie #ut
Lie O3, Exponential Maps, siZE -, ESE, CIA|AQ] AR=E,

MATH523 - O] &9d+387|l& (Introduction to Differential Topology):--::weseerereeeeereeeenenens (3-0-3)
MLa=2 0 MATH 421
Immersion, Submersion, Transversality, Topological invariants

MATH524 - EH/\Z-I _I_|AI-A%|- 7”% (Introduction to AIgebraic Topology) .................................. (3_0_3)

ZXM23H2  MATH 421
Simplicial complexes, EulerZ, Homology ©o|=, CW X, Lefschetz9 1A A2, Kunneth®] =4l

Cohomology &, Poincar?] #th’dA 2], Intersection ¥ Linkings

MATH530 - _/I\_EIE71|3|- (Mathematlcal Statlstlcs) ......................................................................... (3_0_3)
FAMLE 0 MATH 430
A7J&Al. Neyman-Pearson®] Hzx7de], @uv|dd, dFAFHA4, 29544, FAEA. v2add, &

strofx Q] A7, Bayesian Y.

@ﬁﬁ¢qg : MATH 311, 431

s S &, dEWHE, el 5, Markov A, of &, 2shEsl 7158t 32, Martingale, &4 &



MATH533 - §_|_'I|.I_b'|_k| (RegreSSion AnaIYSiS) .................................................................................. (3_1_3)
=M= 0 MATH 333, 430
Gauss-Markov 7ge2]e} &S ZFTH FHRA A AFAQ F4ASH, AIAERA, FHEA A9
wAREA, Robustet 273k A=

MATH537 - &&0|A 212848t (Stochastic Calculus & Financial Mathematics)-«««-««eeee: (3-0-3)
Maak= 0 MATH 230, 311

FeAHLY JHRIEoL 28 UERA, AMEAAY So| BRY /¥ S0l o] ofstel stadich. sjAlst
7|23 28 HYES ol 8otel FgOIEL AYste HBUIRWHAL Swstn 1 S ARt
MATH54‘| - % 3_||'(_3_I |' I (MethOdS of App“ed Mathematics I) ........................................ (3_0_3)

i}—gu]—g Ho”ﬁ*ﬁ‘ﬂ 753—3 . AR A AR, Regular and Singular 459, GASYEY, WKB ®f

MATH54 - %_g__}'\_%_!-gl HH=H ]I (Methods of Applled Mathematics]l) ........................................ (3—0—3)
FXAM L= 0 MATH 413
AEgP] Al Volterra A, Fredholm WA Al Hilbert-Schmidt A2], Wiener- Hopf ¥, PDE, &3t
£ (Distribution).

MATH545 - BHEE (Calculus of Variations) s, (3-0-3)
FZAM L= 0 MATH 311
22]e22]9 HEH FEuler WAl Hamilton-Jacobi /8 Al, ¥ XX 7, Quasi- Convex &2, &A|A ], 0]&
b5,

MATH551 - _/'\_ilslllj\"gl' (Numerical Analysis) ................................................................................ (3—1_3)
ZRAMLIE 0 MATH 451
AP WAL SXJol, AN 2 ¥hs iy, Id33F, 25, 842 AL oA 2o XA AlLh A
Fodg HAaAe] fXIeHY, LRR|ef nFHE ] AL
MATH560 - 287|5t&F (Applied Geometry for Computer Graphics and Vision)::-eeeeeeeeees (3-0-3)

ARMMATE  MATH 120, 261

AEE aejmacl wjAo] sjstebd WHE F =MD =wio] njRslst, Aol gjaLsl, st =uia

I, @9 Arg71st. Morphologyoll 23t Pattern QIA], Fractal 7|s}sl, Waveleto] 2]gt Al 4= SoflA]

K,

MATH56'| - }—%HI-I_ I (Comblnator‘iCS I) ......................................................................................... (3_0_3)
ZHo|A] ajm, TfmAo] AL Cayley J2jm, J2jZ 9 embedding, Map Colorings, +29 Genus,

Jefjmet PHE, G s

MATH562 - X2F2 1 (Combinatorics I )(3-0-3)

Z23MA A4, Polya A2]et 28, Interconnection network, Z2§xo] A7 Block design, &3t7]stsh, &

=
o -

k



MATH565 - _I_EOIE (C0d|ng Theory) ............................................................................................ (3_0_3)
Aol EoA dd QRAYFE 29} oo AYH LHoMA ALRAE et
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 - CHAZQLS 2 (Algebraic Cryptology): -« s, (3-0-3)
AL 0 MATH 302
At ¥ 29 Jdyt AutS &8, Discrete log problem RSA, elliptic curve cryptosystem.

MATH570/CSED508 - O|4AF & AH|AF7|5}S8t (Discreate and Computational Geometry)--««------- (3-0-3)
715 2A19] 7]& 7§E9l convexity, incidence problems, convex polytopes?] FQAA, 7|5} 2459
arrangements, lower envelopes, crossing numbers S0 Ojsl] st&5H0, olgist =& 4 7|5 EAHS 49

ShL 715t 2o B2ES Featol MRl J|5 LSS A Bl o) o

)%
ol
L

MATH603 - EH_J?_?'%'-%_'" (Algebralc Geometry) ............................................................................... (3—0—3)
FAX4aHE 0 MATH 503, 524, 612
SaSTIA, 28 42, Riemann ¥ tiamid, {2 R £2] =%, Residues, Quadric Line

Complex.

MATH604 - EI-%.I’I_)S% (E||Iptlc CurveS) ......................................................................................... (3_0_3)
AR M 23H2 0 MATH 505

oAl tia=Ad, Bd5489 7Isteh, A B S, TaAde] BS54, digAde] e =

MATH606 - E%%&l% (Automorphlc forms) ................................................................................ (3—0—3)

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

MATH408 - 32 2Z|CfL (Homological Algebra)- - (3-0-3)
EAMLIE 0 MATH 301
S 22X 49 7|27 E9 Hom, tensor, Hom©® derived functor®l Ext, Tensor? derived functor?l
Tor ©of tisiA iU o]=Z o]&sto] tifst AAMY Rt dEAECIUE  Quillen-Suslin 9 72,
Auslander-Buchsbaum 9] A2]&5& @A Z9st=X] A7fstct.

P

MATH612 - CHHEASIAE (Several Complex Variables) e, (3-0-3)
EXMM L= 0 MATH 510
Bergman Kerneld}t AEBZ Al Plurisubharmonic $4~, Pseudoconvexity, Domain of Holomorphy, Levi
A, Hardy 5%, FA[2{9F WAL

MATH6'|6 - Fourier 3H)SI|%—|I- (Fourier Analysis) .............................................................................. (3_0_3)
AMM 22 0 MATH 311
Fourier g49] 7|244d, B« 438, FolM 3 % @A, SAL4, Hardy- Littlewood®] =tfel4y,

Lebesgue 57td9] Fourier #He.



MATH617 - Z3Is{A4&F (Harmonic Analysis)
Maak2 0 MATH 514

zejo] WET NEAR AN 5o 7% o Bl Usto] T ok, 2o
Sof w3 Mato] ol 2ut WolRWAA U wlATu|R] AL

LS

AL, S0 IS
A BAIge] ARy 5

MATHé619 - HfLFS-&7FE (Theory of Banach spaces)

xR MATE . MATH 519
7144, Dvoretsky-Rogers 2], &4l vitts 53t Choquet AZ &y

L

MATH62‘| - Dl_E_jl%l-%_ll- (Differential Geometry) ............................................................................
23H2 : MATH 520
d&0lE, n A Riemann oA, =8, Riccl HEH

’
o

Gauss-Bonnet 2], Gauge ¥, Z&37t A9 AFS WA
MATH622 - %_}I\_E‘-%Fi'" (Complex Manifolds) ................................................................................. (3—0—3)
A4ats 0 MATH 520
Sheaves, Cohomology, Infinitesimal Deformations, Hermitian & Kaehler T}QFA| 9] 7]s}.
(3-0-3)

MATHé623 - O 2445t (Differential Topology)

Maak2 0 MATH 520
ChoFA 9] Embedding, Sard A 2], Transversality, ¥1E| £ o]&, Euler £, Hopf Degree, Morse ©]&,

Cobordism O] &.

MATH624 -— EI‘l_j'\_z_'li_?_.l*()I'_}'\_g_ll' (Algebralc Topology) .......................................................................... (3—0—3)
Maak2 0 MATH 524
Universal coefficient A2], Poincarduality, Jordan-Brouwere Separation 2].
.................................. (3-0-3)

MATH625 - Lieddt 1 BHE (Lie Groups and their Representations)

M4abE © MATH 520
Exponential Maps, Clifford t42}t Spinor <, bl

A2, Peter- Weyl 2], Dynkin Diagram.

Oa7tea B3 2, Representation Ring, Lie ti49] &

MATH641 - 1.9 Z|2F AA X 24| (Eigenvalue and Boundary Value Problemsg):«----scseeeeeeee (3-0-3)
ATFAS HH, Fadd A, ZE WYy, g9, Krylov ¥, I3X A, ASAEASE

(Several Time Scale).
(3-0-3)

MATHé645 - 42| 84|Fst (Mathematical Fluid Dynamics)

2R SAE 0 MATH 413
Navier-Stokes ¥} Al Weak-Strong Solution,
Measure-valued Solutions,

AstA], Euler ®}/A& A1, Kato, Ponce, Yudovich® 2

AR
Singular Solutions of 3-D Euler Equations,

a2

=, Vortex Dynamics,
Concentration-Cancellations.



MATHé647 - B[ A HO|Z8E~] (Nonlinear Partial Differential Equations)-«--eeereeeeeeeeeeeees (3-0-3)
F41k5 0 MATH 517
Schaudero]&, Fixed Point 0], Harnack HSAl

MATH651 - J_E_'_Zlol-l}dgl' (Advanced Numerlcal AnaIySIS) ....................................................... (3—0—3)
ZRAMLE 0 MATH 551
W71, MO, FFT, Spline, 24| M, o]% Ao| Extrapolation 401% WHHe| 23], Holy
WA AL, KAl 2R3,
MATH652 - ]I=|D|_='|_H|'Z'|*|__I _/I\_;(I&! E(')l‘ (Numerlcal Analys|s of PDE) ....................................... (3_0_3)

FAM L= 0 MATH 413, 651
Ritz Gallerkinyl, AW, &84, 24 U 339 o4, FEAH, 234, P4, Ae L SeIeA, SeaE

u
S a AT SRR FAY,

MATH661 - CHAZ T2 IE (Algebric Graph TREOry)« - wsrererremremissinisie s (3-0-3)
FAXALTE 0 MATH 464
A 2, Strongly regular 2=t E43F JF I, Distance transitive 72 =, Distance Regular
T2, Primitivity@} Imprimitivity?] 474, Association Schemext Bose-Mesner Algebra, Design o] Zo]ut
Coding o]0 249 29

MATH662 - QA DB EE (Topological Graph Theory): - e (3-0-3)
FAM LS - MATH 301, 421
Jefjmo]l fHo ROl njigyt wRiste] Z2jmo] HAZE AFshs Zofoltt. o] =g §5to] 2o oj
A oj ARz, Jjmo] AA-H|AA] mjBy} voltage graphs, ZHo] #£AR 7} BX|E mj&® J2]1 J2)zZojAt
o] o] AW, FudY 2efjmet A= AjMEA], 12 o] genus, Cayley 12z 9] genus 5°f o
sl 2ot

o og?
rw”

MATH699 - A—I*l-_‘-r_ 01;_ (Master Thesis Research) ............................................................... (7'-%%_!-;&)
weRERLY ATslo] P ARLore] AT LRI AWES TRl 1 o3t vIE ARFORH SA}
o Bty R APSAL Jlech WEAY 15,

- g

i}

MATH709 - 789 E7|‘ ’I[']I[ (TOpiCS) ........................................................................ (1_0_1'2_0_2'3_0_3)
chet wbgol A JRMEl: RubE of9o] Sws] AMafol & Wart YAL A2 AN 22w 9t A
TRok: 24 U SPoz Zojsict. S0 jAAZIH AR, Fojg, HAEe FPmsrt oto] v

S70] Fp5ley.

MATH709 - |:|-|_J|~_%_||-§7ol- ................................................................................................ (TOpiCS in A|gebra)
MATH711 = AR EZF s (Topics in Number Theory Algebra)
MATHTZ19 = BHATEEEZE+vvvererersrermerseriesiesiesi b (Topics in Analysis)
MATHT29 = 7BFEHEZE evvvsereseesseessesisseeie it (Topics in Geometry)

_’IO_



MATHT39 = S [BHEZE - eveersrereessemseiseisees i (Topics in Statistics)
MATH749 - S8 ABHEZE-woevureierieriseiiisieisieiseci s (Topics in Applied Mathematics)
MATH759 = ZAARABFEZE oo, (Topics in Computational Mathematics)
MATH761 = RBHEE Zh oo, (Topics in Combinatiorics)
MATH762 - T2 EO| B EZl et (Topics in Graph Theory)
MATH768 - _I?l_i%%%l' .................................................................................... (TOpiCS in Codlng Theory)
MATH769 - %I'i%%?ol- ....................................................................................... (TOpiCS in Cryptography)
MATHT79 = ZZ[BHAIEZE errereerseierienieissisees et (Topics in Numerical Analysis)
MATHT89 = QfAFABHEZE cveueriueisiiieeie ittt (Topics in Topology)
MATH798 - %_g_ 3_II-*I|:|||_I- (Apphed Mathematics Seminar) ...................................................... (1_0_1)
28 0|29 S84 HolRt mU AYAMNEY AL Sl UEUNEY Set] S8 ot ofs)
K
MATH799 - k"|:|||_|- (Seminar) ........................................................................................................... (‘I_O_‘I)
Tl AHAANES] FAS Bo ClaY sPSo] Cget 4 ABRopo] tigt olslE WL, 2R A9

& ZRARILE

MATH899 - Hl‘*l-_l'r_ 01;_ (Doctoral DlSSertatlon Research) .................................................. (7'-%3_!‘?:1)
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PHY5611 - OFZ'-ZI-E (Quantum Fleld Theory) ............................................................................... (3—0—3)
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PHY5613 - )6|'|:H}\o'|ol% (Theory of RelatIVIty) ................................................................................ (3—0—3)
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PHY5652 — ﬁ_g%aﬁ 7|% (Vacuum Physics & Technology) --------------------------------------------------- (3—0— )
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PHY3653 - Z@ %El%_ll- (Superconductivity) ................................................................................. (3_0_3)
ZX Lo 7]E74E9Q BCS o2 U Josephson @A, Type I, II X ZA], Ginzburg-Landau ©o|=, X}7|A
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PHY8662 AH %%ﬁl%al%_ll' (Biological Statistical Physics) ......................................................... (3—0_3)

A dolue 2o AN ORE o Badt A A2WUS ARk A 71" 1ye
i o
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PHYS663 - A20|2F AA &4 (Phase Transition and Critical Phenomena) - soeeeeevereeeeennee (3-0-3)
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SASEANA Lolvks A4 THA] AdRlolt dAIRAGl it dAR] olshE x2Stk {AA R A
A GRS Zleste 2, AR S, L8 F5 ol A4S MAASe ol Aol ARE 2YA

A So] 9 Wgoltt.

PHYS665 - H{IME 5HsH &=0|2 (Nonlinear Dynamics and Chaos Theory)« - seeeeeee: (3-0-3)
ArAoM Y] SEA oyl ls B4 dds 22 o5t9 chaos®] 4, Synchronization S& HAY
A "oz AAsich o]l hAF2  Coupled oscillator®] network pattern formation, stochastic

resonance, A73% o},

PHY8666 - %i-"%EI%_II- (PhySICS of Soft Condensed Matter) ...................................................... (3—0—3)
1A19T 2199 AA(soft-matter)S CIESH: Zejojel of, AgolA Aol ol2] Moldau Fosre
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70t o)A AtsolE, ®BF Fd AEAt B4 melt, YA ILERL, R (interface)?] &%J‘} F2AE, A

ZAAR Wy} B(selfassembled interfaces and membranes), AJ&|aF, BA(liquid crystal) 5SS T}EC}.
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sto] o] 2]

Aol 2=t A= 5 olsfiofl Zlact AFA 24 W EPste] 7 Y= #=olt. 53] AAlE
Ast vl selst AR ust Qolst AgAelsh AR, Holg 24, tlolg ol Se] wHES e
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sebaot gebiet 542 9% 245 Aol Aot NEA 982 tECh AVIRAY. YAWY, vhojaz
dlolu ATy, YN ol 8% Aty 5 Esto] AR Takxoh Aol et YANE 2R

PHY5671 - Z-I%%El-inl- %El%_l (LOW Temperature Plasma Phy$|cs) ...................................... (3_0_3)
wedl AxEd 2 243 EWE BH0l B8 db Zebxol madyn BAY AN Aesetsn g
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209w Yostge TP

rtu

(Introduction to Synchrotron Radiation Applications)--««---:-=--- (3-0-3)
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2lof YAIE ol8e ZF $8UT L UA7IEol g 8L chech

YA wgY

PHY5681 - 7I'_}|\_7| E‘"i-"l'-E‘IZl (Accelerator Technology) ............................................................. (3_0_3)
URHY 714719 AR AAY D 2 FR AEAARI] &0 dis) oHEch Wrotoluw A 9 shEjA HA),

Z20XE 7le, 1530 7|e, BAWUAY] 7], AAA I ALAR] 7le, WUAT 71, A1A" Aloj7]s 52 X

gt

PHYS690 - J_ —L11 %_II- (Advanced Optics) ......................................................................................... (3_0_3)
A Yato] ofa) Horsg ChETh BY, FAL T, vlAY Pk Falo] Fa, 3§ P& So] nyH

c}.
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elojxlo] S €e, o2 U FF 52 GECL §E WE, o[SE, rate WA, TAV] o2, Q-29A, B
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5ol

c=7), o5 thao) 55 So| matwln olg) Holo] that ojxo] S8 hECt

ST

PHY5692 - %hxl'_é%_!' (Quantum Optics) .......................................................................................... (3—0—3)
Aol GrietE MEos o wol delnd 2 58, %3 s 4298 S8 GE. B g

20g AE., WA AF. LA 2WSA, 259 Axfelo] Asatg, ol wlnAA Ae| Sof merer)
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v Al w50 Xeof wet Mapere] =3 Ao et AE Pt
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2 2ol A7 BASL 2ol ol chech
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4 B2 Eg
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£7 2alste] A7 BASS 2ol Wl chedt
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PHYS71O - -%I'%_!‘%% (SpeC|a| Toplcs In Optlcs) ............................................................................ (3—0—3)
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[e]
2l(neural coding), Aol7l%, vl A £ul7ls S § ChYet FAZ RIAUCh Wutste] 7R eA|S A
T APE] Bat MBS 2YAUIUE mEd

PHYS801 - 2238 (Colloquium) ................................................................................................... (1-0-1)
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CHEM711 - MEg| g HMZAE (Theoretical Background for Computer Simulations of Biological Systems)----- (3-0-3)
steb 2 WA ShE bl
S} o] &9 oAl i UEH. o] st A #AES 7ledste FA 94 wHEE A4 =9
staL, o]go] olgZ AAIe A4 aHO= o]&st= A& J|lesd sty =9t Y F oE= oles
Az o223 Z2o 24bs3st, 48 AR dudds, 271 BA &2, 2H7ER 7Y, AR 2'd 2
At Asat Alsg &85t s, Markov 4, 5% 24 Alagold, Aol QAL ¥ A e A

£ Ewald .

CHEM712 - €3 &34 At2 (Computational methods in condensed matter system) - (3-0-3)
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CHEM714 - 7|X|4I-8-5%3%} (Dynamics of Elementary Gas Reactions)« s wwesesseussecieseess (3-0-3)
1AM 2R =0l Qgh #ARE of|A] o] ¥ 7| 2¥h3Eof gt o2& SiAZ THET
CHEM715 - BEMH |} & EX}E (Atomic and Molecular Theory of Surfaces)::-:------eeeeeeeeees (3-0-3)

A B AR} B FAPA A et Y82 et TP A A2 TR W LRAEY JEERH

BAE, UAbE 9ol Uheoel pEZo] o] 27bA] chopet EuAtel] W 2ejatetd S ohEch AU
o sfst 9 AAPHIAME 7 hECh

CHEM716 - =YL aHzp7| & 2343t (Multiple Quantum NMR Spectroscopy)-:-----«xxeeeeeee (3-0-3)
Density Matrix& AFE3F NMRQ] multiple quantum coherence®] UAHSHA o|sff & o]E viEo =z St
A LEALS] ChabY NMROA{Q] 288 ChEct

CHEM717 - ]ﬂii il-%_ll- (Femtosecond Chemistry) ..................................................................... (3—0_3)
WEE AT Qo RS ol LA U A S SEAS F2Ask, s Ty whg Eels), she} g S

& 5= U=t =3 F U] A"E A9 EES §oto] MEX ARG e AAl 38§ S AAIS]

oot

CHEM718 - .t2Ad 7| (Computer Aided Molecular Design):: s, (3-0-3)

o2, YAt & B4 stetol] 7|xsto], olEA Al R EAts9e 2odEe ARH

=2 =
= o
FHS o2t E, olFA A EXe #&, AMED, ISty YA, 24, RISV S5 RARH:E

CHEM719 - ZEI%,:_E_A_-II %glé_ll- (Dynamics of MaSS Spectrometry) ............................................... (3—0—3)
Qapgalo] solat o|gat shald, WEEE S48 hert

CHEM72‘| - }soHa_E_Zl-il-g_ll- (BIO|Oglca| Molecular Chemlstry) ........................................................ (3—0—3)
Mol e bk shgsel A, @A 2 olso ARYAS AUk S8, 54 Gad Adxoz A

CHEM722 - %%Ag%jlil-é_ll' (Applled Bioorganlc Chemlstry) ....................................................... (3—0—3)
Wgolstel 9 g8 gopol Aol ZakEe xYRch Sol (1) Bhg, oflnt 121 AIAe] (M (2)

BAIQIA: (3) TES HEOR ¢ BAMAL (4) elorstatEolNe] $8 52 OF

CHEM723 HlEH% -|Q|_7|%EII-AO—| (Asymmetrlc Organlc Synthe$|$) ................................................... (3_0_3)

CHEM724 - 84E 0|23%F 87|8rd (Enzymes in Organic Synthesig) e (3-0-3)
YHES 849 A9 o W7 ES 71R= sto] A=l vien, Al 771

3 = Al

Clore oSS WAAY YHUMEED Blweo] e

CHEM725 - _E_Zl-?_lxlil-%_ll- (Molecular Recognltlon Chemlstry) .................................................... (3_0_3)
2A) 2FoA Y @] BAL olaflr] ) WAKel BAplxl Aol el 2ol 9A ChEch A1l

Ao} Al ARGl BARI) 4 Eatgo] ofs Adtc
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CHEM726 - §7|24& 0|83t §7|8rd (Organometallics in Organic Synthesig):------wweeeee (3-0-3)
718452 ol&st RIIYEE A 3 Hure Zis FAo=E AWET. fU|F4 FHE FAHAE &

=1
4. 9, whe wllES gEn

CHEM735 - i_}I\_E% a._/_.l\_gl-g_ll- (Model StUdIeS |n Meta”oenzymes) .......................................... (3_0_3)
24g ARIL Yt asol WA Aele] Px WH 52 gUUE T Bolsig Rl Oig 22 o

TA2E Alstal, Eojitt

CHEM736 - E_%%uﬂil-%_ll- (Homogeneous CataIyS|s) ..................................................................... (3_0_3)

71243TTS 02 FAS) W3 F0)5E WIS S Chect

CHEM741 - %%ﬁjlil-%_ll- (Apphed Electrochemlstry) ................................................................... (3—0—3)
A A7]etsto] ofg] 7iA] dqlZopo] Hiud ZAibsg JHHsty A5 Bt Ar]Edgst, muAdr|etel,

FRolsler, HEd Ao Arskerd R WS AU, WIS olix] WEhd, 971 % AR7IsE

2AY So| olo] masc

CHEM742 - %_I%_E_A_‘Il_i_%%_ll' (Analytlcal Vibratlonal Spectroscopy) ............................................. (3—0—3)
A% BYA(HEIN R hene] )& Ul U Ol WS LW AF W2, J7H S4, 984, wANE

e £ AR hre Alo] H 8% olg =y ajat

CHEM743 - AOH_IE'I__}S!QI-%_II- (Bloanalytlcal Chemlstry) ......................................................................... (3_0_3)
AR Az ol Sulg EAste A2 detd S 245t dl o84 e HHsS 37 tUs Ma2=

B Dol A

CHEM754 - 128U E (Physical Properties of Macromolecular Solutions):--------ssseeeeeees (3-0-3)
2ext golelstg |2 slo nEAl AlSe] A U Solskd 4Ael ol WPE RL, olF 28

g TEAtgolo] 2alx AAn BAUHS vie

CHEM755 - %*(;1_5_1'- (SpeCIaIIty Macromolecules) .................................................................... (3—0—3)
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CHEM76‘| - %_IH |-9_|-%_||- (NUC|e|C AC|d Chemlstry) ............................................................................ (3_0_3)
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CHEMS801 - _E_T._-Ikl DII—I- A/B (Literature Seminar A/B) ................................................................ (1_0_1)
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LIFES0T - HFO|Z{ASE (VIrQlogy) -« wsssserssstaresesersestaretetnien ittt sttt (3-0-3)
3}0]31/\_1 MEstA Bxpx AAlT vlolziA SAIA}e] x Al OA dAtubo] A, vlo]z{Ao] 7t Am W
S AAl(Immune system)o] tiet Y& 55 HEt.

gx L ole $20 A APAES CJR0) O|SREE sat NsP2o AXESH et A £
715 sttt 2] g A(Enzyme)E9] drettx, 7] ¥ S-&of digh dejet ¥l giAE =R, 1 9u] &
A9] Kinetics, &4 7]X(Reaction mechanism), &

S Y5t 12 AxE A M Vle= dEH. 59 & 2
g5 (Active site) #A](Labeling) % 27 ¥, &/ AAE2(Inhibitor)y} &7 FLete] 24 #A, {4
AF 2R A HEE o83t §40] WY Fo A £

o

LIFE503 - J_L:Lﬁo—z!%—.l' (Advanced Immunology) ............................................................................. (3_0_3)
Ao dejet 1 A PSS olslistl =S F2 wA siEE st S8 &
+ Y FAY vhg, ¥YgEA(Immunoassay), HF 25U F29F AHE, HY
el FAWA, AlE HIA(Cell-mediated immunity), YA|(Complement), U
(Transplantation) 5ol ¥2je &d 22 A A4t U9 H S8 ol

2 Auists SAAL,
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é(Tolerance) al o)Al
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LIFE504 FEI%_I ( harmacology) ................................................................................................... (3_0_3)
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1t A (Transmission), 2t Z(Sensory transduction)?] As}stA 714 Foldt,
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2 ST oj2E9 olF A= R At5o] Nmtez FEHE e AT 7
kLY *1li7‘e‘0ﬂ’\1 HHA 5 ol 2 #AS9] olFol Bash 7™ s HEA oo

LIFES08 - 12225t (Advanced Developmental Biology): s wwsersemmeessemssmeussesnenns (3-0-3)
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1} o] 22 Hi%a, AAREEY] Kineticseto] #AE Tt «2A 2 "|HFIA ¥3719 A, 27 % Ag}
of thsto] viztt



LIFE662 - %Q:II%_II-%E (Advanced Thermodynamlcs) .................................................................... (3_0_3)
StHoA HijE st3EHsS E455HH stability, critical phenomena, Legendre transform =9 1XpHA

A FAlES ettt E9st 1, 2, 3, HAY JNEA ols] R et 58, Lewis?] fugacity rule ¥ AEY

olo] A g, WeAcIHY BY 52 oA chEct,

LIFE663 - *é%il‘%_ll'—g—g_ll'_l (Advanced Blochemlcal Englneerlng) ............................................ (3—0—3)
A== ol &3t oe7HA] stagAdes ez ot AR E 3749 aiA, Alof, AA 52 = 8=

sto] xuAQ AAlat ATPAE U WS 4 S Zojsict

LIFE664 - 3t-&4SHEE (Advanced Chemical Engineering Mathematics) --xeeeeeereeeseineeaeannns (3-0-3)

Laplace Transform, Fourier Transform, Complex Variable @ Taylor Series, Laurent Series £9] 7]
25 (s 55010 Aol ¥ #HolE 5gAe] et siie delstal ol HAYe FetyAdoel S
S HASSh}h. Sturm-Liouville Theory, Diffusion equation, Wave equation, Laplace equation, Green-s

function @ Perturbation Techniques £& C}&C}.

0

LIFE665 - Z Tj)bl’%% (Advanced Transport Phenomena) ....................................................... (3—0—3)
A&G o] S5 A|Hst= Navier StokesAl, =8 4 = OxASHA otA3t boundary layer theory,
AR AL] S Soll hsiA Zolgich @ U Bo) S U chRo] o3t ol EANES ChECY,

LIFE666 - B HO{0|2 (Process Dynamics and CONLrol)- s s sssssrrrressssssssssssnsnreseeees (3-0-3)

MAZ]Z2 0] 83t multivariable?] A AA0] 7M. 71ostA =], vector space ¥ matrix A,
Controllability, linear system stability, discrete time system YA, Z-¥3}, Fourier ¥##F Signal
processing Sof tfisiA] 73ojstct.

LIFE667 -— _g— o"*li% 3”*_-" (Process Systems Analysis) ------------------------------------------------------------- (3—0—3)
TAOIA Lol 2AMY, AAY, selure 5o FAS AulE WA, HUE YAAoz RdYstn o
oAl oEle FAAAH 7o 2 sfMsith B4 £A] 2dlS Operator ©o|&, Functional analysisE ©o]&

o
sfof Weletn YAl Fi PEe e

LIFE668 - J_L_E_Zl-%% (Advanced Polymer Engineering) ............................................................. (3_0_3)
nEAtel @y, AN, PE 9 BYAT, LRARE 5 nRAle] @3 AUl jue s, ofe
Sug 242 AAstel A=A o TEAIE HBSA e AN o] Hopel vjF,

Ao A7 % 7125F Soll e AN A 2 & YES Py HRolc,

LIFE690 - k”l:lll_{- I (Graduate Seminar I ) .................................................................................... (1_0_1)
NAIYS i3 Aojue AR Auel wES T

LIFE699 - *"AI-_Lr_ 01;' (Master Thes|s Research) ................................................................. (7'-%%_!.@!)
71— K]E_I.L—r‘q K]Eo]—oﬂ /\-]}\]_L:‘El O:]__TLE éﬁ—é'_]—]:]..

LIFE701 - A& A g4t 2HE (Methods in Plant Molecular Genetics) e eereeeareneeee (1-4-3)
=]

[
AE B4 st A9A URsol sl oot EoE skal, Al AFste] ofslth
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LIFE702A-D - 22 &5t HHE A-D (Methods and Logic in Molecular Biology):«:---:-- (3-0-3)
AR Y, 4 22EY #2, EEH AlS 2 T 52 tRo] I Ao o] & 4 d=F i

LIFE703 — %ﬁxl- hlal-glj _%Za-l (Regulation of Gene Expression) ................................................... (3—0—3)
DNAS] =A|, FAAQ] ., AR A8dsut E4 2 54 & 22ju AAF W A 29 2EE52 &

2 gt

LIFE704 i_/l\_%_!- I:él' E (Practlcal Methods In Enzymology) .................................................... (0—6—3)
a4 29, FA # 34 st A HxozA u4& HF L Aletd Chromato- graphy®] ©]-&, x|t

o O
b EEHQ J1Ee] 2k AT ol§ 5L F2 stof FolAl UAIE Astn L3I,

LIFE705 E-%AOHE‘I%—!- (Muscle PhySIO|Ogy) .................................................................................... (3_0_3)
280 2RHY Y50 theolAsl, B3] slyaiel Jl5T 2%, ojgd] Bad A3 oL oF
Ao Aele] we, 280 A ARsol sojg Zoltt.
LIFE706 Z-" AHSI- St (Receptor Blochemlstry) ....................................................................... (3_0_3)
-&Al ﬁ?oﬂf\i AR AP = ASS ML, 28A9 22, F5, 84 DNAY Z2] 3 H5, 19

T 2xe} 7150 WA ofsh mojgicy

LIFE707 - &Y QA& (Developmental Genetics
HIH] &= FolA ZiA EAYo] Hojsto] RASAQl 2AEVIAE Ao BEiE A =52 EEStL

=
P
P
@

gurFoeH ZolgA grotE= st

LIFE708 - 22} LjEH|3}F (Molecular ENdOCrinology): - sswseesesessiseiiseniiciniiiciiciiicis (2-2-3)
s2®o) pulet 1 87130 OiF A4 A BUS avheln PANY AA 2AE AR e o

Sof 7ol W £22 EaA ofs) Tt ALtk OM 280 Rul 3y, mA sTolAe] A8 W 1 /A,

F2RE0 By U dF 250 x| B BA f2F0|N FHR oz &3

LIFE709 - M|Z3tat 2| 4435k (Cell Membrane and Lipid Biochemistry)-««wweereeeeerereeneeeee: (3-0-3)

Azt 79 AP W A oiAbREe] stebe Aa AR Jlsol dstel 22 etk Sl A oiAA
(lipid mediator) 7|5, 9o]5 (membrane traffic), endocytosis % exocytosiss? A& o]sfet
cholesterol, 5% A% 5o oAb 2 oo o3 Wye] AelSe FHMOR thRol YaiwA A A
of ohet ERAQA olshg F P

LIFE710 - A S/&|2t #*YE (Laboratory Techniques in Plant Physiology) - :weeeeeeeeeeeses (0-6-3)
M=o g 22, oS, AEUAE A ste H AREEHE VIMES Wleal olss S8ste s
AAR 7R MR Ale Aeety 2AIE Eoien

LIFE711 - *_l%AOI.IiI-%_II- %I‘blg% (Technlques in Plant BIOChemIStry) ............................................ (1_4_3)
Aadiatet 555 AEol it B&, AE =28, FY4, Photomorm phogenesis 5 #0F9] 7|£A4 A

axin AlZo] AUE J1%, 2 An 58 okt

LIFE712 El_l- *_I %_!‘ (Plant—EnV”‘onment Interactlon) ............................................................... (3—0—3)

qgol ojg] JhA] TR, 2&. S5, FA)T AL WSSk 2O A, Aatel BA PRAN x7)
of hEt A 29 ANL F2 RS S5 = e,
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LIFE713 _ *_I% bgalg_l (Advanced Plant Pathology) .................................................................... (3—0—3
xgol wlol2i2, ulE|2o}, fungus 5 WYR B4, Wal, ABae] Aarte, 7Y Azol e, Asiel
5SS zgxoz th2Y £ B HEA A 27|

LIFE714 k"E* %_II-HC)I-EI;I-I (Methods |n Ce” BIOlOgY) ............................................................... (3_0_3)
ASARS] L2 7|52 olslist=d BaAQl Mg dvigeso] sl Jo, ¥x R EES &5l

Fuat

LIFE715 - EI'H_IHZE|7E=|;(°'|3|- (Proteln Crysta”ography) ........................................................................ (3_0_3)

oA X-M AAsHo] o2yt $8& thErE & Y82 crystal symmetry, diffraction theory, multiple

isomorphous replacement, molecular replacement 50]|C}.

LIFE716 - Eo_:!%_ll'ldol'u'l% (Methods in Immunology) ...................................................................... (3—0_3)
gl

=]
WARAY Flot, ZAwel WA Mg Adu AL, WeiHg U AUt WALH 5 opEch

LIFE717 - Hl‘OlE_‘I g_ll- I-I:él-l% (Methods In Vlrology) ...................................................................... (3—0—3)
giol2{A gl wjo]2{iof ofgh Axjof et A4S SH7] 95t B Ve YHES wvs SHoE FY
Eﬂ EEO]’E}

LIFE718 - _E_ZI- Em%l' 7||=H (Technlques in Molecular Immunology) ....................................... (1—4—3)
BA} TAolA 0] ARA] Qo] ol Telslxel |UE S olet AEos ST

LIFE7’|9 _E_ I- *OH%Elé—II- (MOIeCUIar Biophysics) .......................................................................... (3_0_3)
=¢] Astst 8 et A dAlES A BACAM =] sEtACl Blol S8 7ol toEd. WEoRe

A LAt aet EARNS] oA, SiAN siAbg F78(Charcterization)st=d] 2ol= ==K 9l Y-S0l

o},

LIFE720 - 24493t (Chemical Carcirogenesis and Teratogenesis) - wwweeeeeereseecranenenenenes (3-0-3

LIFE721 - k"E*oHEJ%—!' E(':Hﬂ (Methods in Cell Physiology) ........................................................ (0-6-3)
o2 Agste FEFE e 222 ARSI ARy ARE WEAA oles9 olsdde 545t

T, Azet 482 gojyo] o]L9] o]%g £AsH:= patch clamp 52 &S50, o8] 2o o3t s220]

U AZAE =2 28lE 540t

LIFE722 - J_L%%% -.‘-’r’.‘i%—f (Mammallan Genetlcs) ....................................................................... (3_0_3)
Mouse®} 017t9] SAAQl AFEQ =g tjAtoz sto] 19 L ¥whHZu 9QMsha] @ B} Aj2atxol ut

HIRES WA L AT BAS ATEA Fo2M ol YA olsskA At
LIFE723 - EH*I-_%E% (MetabOIiC RegUIation) ............................................................................... (2_2_3)

oAt £Ro F23 allosteric £, 7FAA QAksE U Bo) £ 5o mad] oiet A BAe] XA

wiech 2120 A7 JpEl et 47) % Ags EaEch
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LIFE731 - 7|%|¢r-8-535} (Dynamics of Elementary Gas Reactions) -« weesresesseeseneeesenes (3-0-3)
ZIAIGolA BAT] FEol Qg FARE ol|A] Aol 2 7|2RHgEol #3t oA SiAS thEnh
LIFE732 - B R & BAR}E (Atomic and Molecular Theory of Surfaces)::-------eeeeeeeeeeee (3-0-3)

DA W] YAt L RA Ao U g bt s
PAE. BRSO Lol REEo] 2ol chre ERNEol Bet ZalsieY 542 chach AUE
o sfst U MAMDHYE W chEck

Ao FEQ ©AY U ARG Yejz

L

LIFE733 - Ct5LAf aliZ7| &H &t (Multiple Quantum NMR Spectroscopy):«-«««sxeeeeeees (3-0-3)
Density Matrix& AFE3F NMRQ] multiple quantum coherence®] UAHSHA o|sff & o]E viEo =z St
A LEAT] O AFE NMROJA Q] &3 ThET.

LIFE734 ]ﬂii 2I-%_II- (Femtosecond Chemlstry) ........................................................................ (3—0_3)
WEE AT Qo S ol LAl U A S SEAS F2Ash, s T whg Eels), she} g Sk

& 5= U=t =3 F U] A"E A9 EES §oto] MEX ARG e AAl 38§ S AAIS]

Qrofc

LIFE735 - Z4HEAME A (Computer Aided Molecular Design):  eeeeeseseseeeenssnsssssssniseees (3-0-3)

o2, WAt W A Flo] 7|E510], oA A U BALEolst molAde ARES AIRS
We ohECh E, oA MAY BAbSel &, Ames), Aolshd ofux], 24, WeIlA 58 RAbste

LIFE736 - ZEIF—Iol:—E—}SI' % %_II' (Dynamlcs of Mass Spectrometry) .................................................. (3_0_3)
AekpAol golah olgw seld, J2eA 282 Tt

LIFE737 - AOHEI_E_Zl-il-g_!' (Blologlcal Molecular Chemlstry) .......................................................... (3—0_3)
Welae e SgEEe A w4 2 oS0 Aedae Ut Sl 58 aio Al

=1 =2
&3t o 7152 AAlstke 2 28S HEH

ol

LIFE738 % *OH_Ierlgl-%_l (Applled Bloorganlc Chemlstry) ......................................................... (3—0_3)
9715k 9 98 Rojol 2J0] Ziksg £WaTh S8 (1) B4stE, ofoleAl 12\ MY AA (2)
BAIAL (3) TES vl & BAAL (4) olotsteiauiojxe] 8 58 thE

LIFE739 - HlEHic>| %7'%"*" (Asymmetric Organlc Synthe5|s) ..................................................... (3_0_3)

H O
Z1ZRARIAI] g A4S SHCR RrISEFR, IS, JIERARIAl 498, 22l 715 =AY
g 1 &S et
LIFE740 - i_}l\_g O %?_I‘ _Igl_jléhll'* (Enzymes In Organlc Synthes|s) ......................................... (3_0_3)
i w1878 dHEe aad A8Y R et ES 7IER sto] A= vied, EA 771

Al
(o] =
U ol S ChUF oSS DK THYHEY vlwslof uject

LIFE741 - %ZI‘?JX'EI‘%_!‘ (Molecu'ar Recognition Chem'stry) ...................................................... (3_0_3)
BA} 2EOIM AR xS BAL olafsl7] sl WAR BAllA @Akl el 2ol 97l chErt EAil

Ao} Al ARGl BARI) 4 Eatgo] ofs Adtc



LIFE742 - §7|2£8 0|83t 87|84 (Organometallics in Organic Synthesig)::eseeeereeeeee (3-0-3)
F71a345s olgs frIgEE S 9o gaE Z2uE FAC=R AmEn. {74 FUE FAHCE

g, v, Bhe 7Y &S &0
(Model Studies In Meta”oenzymes) ............................................ (3—0—3)

LIFE743 - 5429 24845
242 YR Ux maol Y ARl TE, WY S FULE T PrleiEEd) g A2 o

247 avfsta, wolgit.

(HomogeneOus Cata|y$|$) ....................................................................... (3—0_3)

LIFE744 - AL 0[5t
< 2 d2E0 v FufAg Wil ES gEH-

=2
T ER L

=

= Al
R

LIFE745 - %%ﬁjlil-%—!‘ (App“ed E|ectrochemlstry) ..................................................................... (3_0_3)
42 715430 ofel i) Aol wad ks UL s SouT. DRI, B,
do1steh, HEd mEAlY) Avlstele @ Raebd A4, AlstebA ojuxl s, &

5,

LIFE746 - ;I(_l%—lh.'_—&l—i—%g_r (Analytical Vibrational Spectroscopy): -« -t wsweseesesiueaesneninenienees (3-0-3)
A5 pYE U 2ol J1E gl U ooke AE YY) AE Yel JV1d 54, $84, TANE

che 5. AR Chere Aol X8d olE Egr aja

LIFE747 - AOH_E_}\ gl-%_l (Bloanalytlcal Chemlstry) ........................................................................... (3_0_3)
A A= SOl S01F EXfstes A2dstg s 245t d ol8HL e YHsS 38R US MeEe

FAYUE Doktn JETT

LIFE748 - L2 A2ME (Physical Properties of Macromolecular Solutions):«:-seeeesveeseens (3-0-3)
AFAL EAFAStS 7|28 St @A AFSo AN W F9SA JAEY o|EA HiFe R, olF 3&

gF AFARg o) FelA dAd 2AYY S vl

LIFE749 - 5}8 _E_ |- (Spec|a||ty Macrom()'ecules) ...................................................................... (3_0_3)

BAUAE EUSI0] MRE 715S TIAE 71d RRAS A5 PN 24

|
o
SPe e CFRE GHE, SYDEA olslet S8 fstol slefnE, PelPE U BHE ThEC

H (Surface Science in Cata|y$|5) ......................................................... (3_0_3)
01]*1 Yojub ¥kS9] elementary stepg FHSIL FHUIEAC FAS olalisty] s mEHO
| ¢

278 3% #x IA 7IAEY SRR 3 WSS UAl 48, AlHAl dEl S ol22 mAAYd BN o
BEUAEC] TEo] A= FA47]7](IR/RAMAN, ESCA, LEED, ESR, MOSSBAUER, EXAFS &)9] o|&i} AA|
Abgoll dhsll Fef et

LIFE762 - #I37|2M & ‘A (Chemical Reactor Analysis and Design)::-seoeeeeeereeenenesess (3-0-3)

gtshgtgol o] &&= of27tA] ¥H3-7] systemof theh RS Foto] ¥H3AY] HA ¢ FASP|HE ¢
Al =t Foj3l v 71A19] A dEl 2 v e oA Q] Al Eo]4d, regression analysis 3 FREA T2
1 9EgA9 x|Ag 58 Aot Hu] @Ak 1At olejof thgdytg7], trickle bed ¥HE7] & ofEA
c}.
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LIFE763 - %%_E_DH (Industrial Catalysis) ...................................................................................... (3_0_3)
TUROZ ol§HL ot hEAQ Fojo] chatol, kel slRYAT SR A U Ao Aun

A OEch 24500, Jetes0), A-gr150, APPTE S 24 F0) FE2 o] AEsh: FUMo=

F03 selgR e shpy Astel Zololdl Zojstozm FASTe] Bet ol & ARt A Hopo] AA ot

SolR g Pt

LIFE764 - Zc'>||:|E|= %—!-%;é-)' (Fine Chemical Process) ........................................................................ (3_0_3)

AYststgrd Aytol fsto] vt stet W 5hehgste] x|Ao] ofdA] gy sErgAgdo] o8& &A], 12|
5739 #|Agt A scale upo] st HESH

LIFE765 - A3 AF (Interfacial Phenomena): et (3-0-3)
2ojstabael WAoA AN Lojps AuIEALe At AWl sjHo] thE Alolst o85S Asfst
o 1 Abolde WSt BEA, RUEA, ojud U Beol= So ojsiy Zola,

LIFE766 - AOHi-”{ EEJ‘ng}bf (B|Omedlca| Transport Phenomena) .................................................... (3_0_3)
sjergete] J|Relelg ALgslol A UolA Yojui RYHAS ¥4, AWeln ostel, aHEe £9
ofoll A stelgste] He]52 ofEA A&t U=AE FYst.

LIFE767 - AOH%_E_El_g_%'J %7(; (Bloseparatlc)n Processes) ............................................................ (3_0_3)
AeseA oz A4IE = biomacromolecules?] HUA Y2 Foleitt. sjefpgAlo] sty 24,

o=& = o . _/'}_ Oﬂ
spofolahy, AeotE ek, QAR U AYIGEY 5o Jluel AX S8 oF chack

LIFE768 - k”EHH%F%%_!- (Ce” Culture Engineering) ..................................................................... (3_0_3)

JlEe] eeetRet Re 5 50| Amsigel #e B2 FHMos dusAet: }EoRA tRA 9
AESS vy (Eeiol Bgol, £8), 5 A2 AZ 2 2EANESc] HAch 2 Amsige] o2 A
iR 9 12VHES TR o2 Solvt DAY oot

i
tjo

W23 71 Ao ofste] WAsto] BRPY BAL T4, Wt L Aol Bad AAX FIY
o}

LIFE770 - =_}|\_—g—3_||'%% (Advanced Enzyme Technology) ............................................................ (3—0_3)
549 A S8 WA /1 UASS ol CFeTh mae) B4, Pl W WA, WIEEE L w

371 2Al, 27Ast 7ls, vlaAlas B3 SOl Ol Folst AdA ez ol8HA Qe ah FHES AT

o}

LIFE771 — AOH%Er%7I *E*HI nil _E'_*_*I (Bioreactor Design and Analysis) ------------------------------------- (3—0—3)
Mool o§EE Waxo MAI2 A2 vlgele] Fu] U FFYY, rheology 5L WY YR

UolMo] olaolate] Awaae Sol Abzol 4u] W FIAES FAOL ANEL £3 ofF Wzl

scale-up ¥2], A-&Fopo] W 27 I Y, control 5o HisiA = vl-A H.

LIFE772 = B[ 22| (RREOIQQY) -+ ++wereeseserrssssssstertuititsitetitiit ittt (3-0-3)

Tensor siAY S IrstA i, AFARAY 8542 d8ste 4% L2523 FEIH. Generalized
Newtonian Fluid, General Linear Viscoelastic Fluid, Quasilinear Corotational Models, Codeformational
Models &£0] 7}o]=ict,
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LIFE773 - £ Q3|3 (Statistical Fluid MeChanics) e, (3-0-3)
FAUol Z4tEo] e YRS AES WFE micro-hydrodynamics O A fAIHSe] €S o
|5t Thak(multiphase) SA19] SE5EAMHES UEUY+= constitutive equationg o|2X&oz QS rsiot
=019l suspensiondt 1FAL ool Farjdo] Hof F2 ohE o2

22X micro- hydrodynamics® multipole harmonic expansion, slender body theory, reciprocal

Spherical particle = fiber E°0] &

theorem So0]1 EASS Yzl=2Z= multivariate Gaussian distribution, stationary process, ergodic
hypothesis, Brownian motion @ Fokker-Planck equation £o]t}. Multibody interactionS t& T AFE
L renormalization 9o tfsfiA = IFHs5] AGsot.

LIFE774 - st-& 4|31 (Numerical Analysis in Chemical Engineering):-«soeeeeererreeeeenniineen (3-0-3)
gtelgsh Fof Ao de] o] &&= [etAREY, AXAIH, AAAEYH 2 2HVIER U 52 AG¥EY

3 gESEeoA Bl AXEA siAS Eoll A=A 0. E5F 2R Zi7|Q1e] Aok dulb= 2

709] Term ProjectsE £883to2n =2 Lo A7 7]od5tLA} ghct,

LIFE775 - _g_;gl)sa'l |%% (Advanced ProceSS DeSign) ................................................................... (3_0_3)

sfalgete] 7]£0122 1R 0= sto] UMM atetFA] AAS AAAY WHoIA ChRo] YL A
sttt Engineering economics and profitability, process analysis for subsystems elementary
optimization and sensitivity studies, process synthesis and strategies 5 739]stc}.

LIFE776 - _g_;g%HI-JéI _E_*‘l (Process Synthes|s and Ana|y5IS) ................................................. (3_0_3)
THOJAFR] @ 2ol S, BAWS WA =0 artificial intelligence, €187 network, AJojgrA, risk

analysis, knowledge based expert system =9 tfjsff 7re]stct.

=

o]

LIFE777 - 24 2ga 2 A|28|0|M (Process Modeling and Simulation) -« weeesereuscesene. (3-0-3)

oei7lx] s1etB RS AN FAXZCNM NS LHRAE Ba) AL AASE We oA Hol A
Ar BlAA AMERS] simulation, 374 9] dynamic behavior, 3}st3A system©] identificatione 5 ofg
simulation package(CSMP, FLOWTRAN, Design II, PROCESS, ASPEN) 52 uj-#C}.

oF RIS % *Kﬂoi Olico Olaﬁﬁ}7 SRS 101Ur Fuzzy/‘\ﬂoii} 22 AgolE
So2H AT AGAA Eol aEL Qe A4l Abset 7l olsfist 1 &
B

LIFE779 - J_L_E'_Zl- %EI'LI_ (Polymer Blends) ................................................................................... (3_0_3)
of Folt thiE i oy TEAL 25U LRl BAS, 22 FETA, AYLEAL S FRe9 of
ol THE Morphology® o2 % A AH5S o|8sto] ST BE2EUA U chaE weel AT

= ofg Bt

LIFE780 - J_L_E_Zl-ill'%l (Polymer Synthesis) .................................................................................... (3_0_3)
nERfe] YRS oldth. PAEYY 55, radical ANFL, olg L uiel ANFF, FFY.

=]
stereospecific polymerization, emulsion, suspension and interfacial polymerizations &< t}&r}.

LIFE781 - J_—I—Zl-]IEkH*I (Polymer ProceSSIng) .......................................................................... (3_0_3)
IEA 7Rl 4E, AAOY, o, WAL AFE, dEEE2Y 59 o249 S sHot auAQl A
AZ 571 Yol f-sdA EdE FHOA 7HsEd4ad %*ai, 2%, 81, shear stress, normal stress, shear

rate 59| g Sopuirt



LIFE782 - J_L_E_Zi-%% I (Phy5|ca| Properties Of POIymerS I) .................................................... (3_0_3)
AFRR shelA A fxet Sdut] JudAE oEd LEAY ﬂiﬂ”Eﬂoﬂ*i Ao, nRE, A
g olge °RH ¥ H o 59 AR dAS At of2Y AEAe] ARz, 2AAst dd o

morphology 5% TH27] =}

LIFE783 - J_L—I?—Zl':l)d (Phys|ca| Propertles of Polymersﬂ) .................................................... (3—0—3)
neAte ser 2eld el 247 WAS WA FAE Mt ZolgA TiEth S8 W % 1t
271E Se) JAN AT BAimAlel FAYo] FEHCE ChRojC

LIFE784 _?_7'1”&.6_%; E% (Ceramic Materials Processing) ..................................................... (3_0_3)
SRR Y R Al WAL #% U M WFS AEUA ohEch A2ty g4
WS UM E, WY OIS 52 chEch SHS(R m% 2 BN 2 1y
54, WY Al 52 TR Sol-Gel oINS /|BAY, E2o|S Fe}, WYY 5L IR E ]
o 3 ]

o #dd o3 w7tdE 5= OEH. old= KHE%@ AFAA A=Y= 2L

e 0*
olo of
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o
=
2
i)

LIFE785 - |f|_|‘£;_(-" o) 1%% (Sem|conductor Materlals Process'ng) ........................................... (3_0_3)
SreAl Amet AR 3A0AL steh ¥ 22N dAdE A= HEd. eterEA W ol s7dol EAIE
H A

toug wIUE, Sexol @Y 52 O 259 4%, 1aE WA A2 A, o tuola e

J%t SopI2 SOl thel HEct olelolE MRBA APAOl WS ot olel Apader BeiE YEe

M=o et

LIFE786 - ﬂaoiiqxlg_%_ll- (Advanced Energy Engineering) ........................................................ (3_0_3)
Mg, M, HAZLA, YRR, BYY, 44, Bomass 5 F8 AUl Sy N U AYIIEL

gtk 2t oluiAl AbEo) REFu AN AEstel ulel Fel™e oux] AAS A 2 Uzl A

o AtelR9l 9T, S5l Blo JFe DA

LIFE787 - ]]'_:" Ei_g_%_ll- (Waste Water Treatment Engineering) ................................................ (3_0_3)

EAE S A ga]9) W40 X2]7|eS 74Ottt Coagulation, flocculation, A&, o
A i=]

,Atet, diatolat 5o Ay e E2ietstugolAN ol2doz tRn, i AAIEA

LIFE788 - AAAH A AN & X2 (Interface of adhesin electronic & information for materials)---- (3-0-3)

=] 'l
DEA-LEAL, LRA-34, REA-AlRY Afolo] FAfol2e Belstel AN WA 1 RARY,
A o] Wslof nAStN WA™E FMAIY] U BURWE, FAMY 55 L UL AR

LIFE789 - &4 G|O|El slijA & RHEIZE (Process Data Analysis and Modeling):----«eeeeeeveeeeenees (3-0-3)
g 574 dolHEAMole] A BAIE SiAst 1 AuE Soto et 348 DHEE Vst WHEe
st Eot 3749 542 A ¥gsts HolHE2 7] Hsto iAoz AdS A"sts ¥y 54

sl =782
2 olgslol 3L ZAStL Aol Aolshe S8 AlSol thslols FRTh 2AIKO2 L principal
component analysis, partial least squares, classification/pattern recognition, multiblock methods,

multiway methods, neural network & Th&C}
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LIFE790 _'_Xl-AoH 3_!'%% (Advanced Molecular Blotechnology) ............................................ (3_0_3)
RN 71y A0 WHES AT DNA 7142 slgon st BAME RS Lol olashy] 9

O

= st

SAES, AJskel, 0lgEet 5o 71 A4 9 ¥a J2n s S AMstL ¥R, am, 25, A% 5
Q

[

o =
g AAE S stef, oo, o, &Y, U ZobllMe EAMETEe A &

LIFE8BO1A-Z - 3st-ESHEZ (Special Topics in Chemical Engineering):---ssseeeeeeesenmeseesannnn (3-0-3)
statagete] 24l AT HAd 2719 FAE AAgste] ol ohEth

LIFE802A_Z - EH%_!-% k"|:|||_|- (Graduate Semlnar) ......................................................................... ('I—O—'I)
LIFE803A 7 - |:H3_|_d ?_ (Graduate Research) .......................................................................... (0_6_3)
LIFES04 - SHN|O|Lt A/B (Literature Seminar A/B)« e (1-0-1)

=9, B4, LEAEIEIRoHZ AN A) R /71, 271, AsEEr ZoHEdAMuIY B9 22 dLAaE
oF, Zelsto] wmstn EEt

LIFE805 - _%iék"ul]_l- (Co”oquium) ................................................................................................. (1_0_1)
el AFBAAS AYso] HPe) ATAW U AT SFL PHT EofIHTY,

LIFE806A Z/IBIO *I/\E'AOH 3_!'5 F (Spec|a| Top|cs |n Systems Blology) .......................... (3_0_3)
NAEAE Rt HA BB BAY @ sjo FAE ARstel 2ojgA cherh

LIFES90 - M|O|L} T (Graduate SEmiInar L )- - -wwsesesesrmmesssseeeeee e, (1-0-1)
sbab 3bg e 9ld Aolte @ At waE madc

LIFE899 - HI‘*I-_I'I_r_ ()1;_ (Doctoral Dlssertatlon Research) ..................................................... (7"%%_!‘16')
7 RlEidsge) AlEsto] AT A7E Sadac.
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1) Aabbge 2a5b] AsiAE A4 283 (84 Rutshl 2431, AR 4sPR)2 AlSstolof &
2) A7 AMSESI9 AAH=BA TS Ssto] o] 53
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- AR 9 R SR 40009 wute 23
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HEARZHY

1) upAlg e 2R5P] UsiAE A4 328PE(Al4 ustd 183, APeH 143)2 FSstolo}

Shch(MAtabg ol 4atae Aj9))

2) P3RS AMSES99(AH= 2 ), AMSET01(x 27133t AolLhE Sjstol ol 3a10] Al4r)3st

Aol 4] 8718 ol 4stofof Ficl,
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A{-HEALS S
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2017 Ma2&

MBI YuE
Ol 7= 34Hs =gy BY-HEREY)-HY SR/ N 40
AMSE501 g AR g5k 3-0-3
AMSES502 AFHE 2 3-0-3
AMSE503 A st 3-0-3
AMSES06 vl 8 Al A 3-0-3
AMSE507 AR|EA 717 3-0-3
AMSES08 Megsl/asre] Ay 3-0-3
AMSE509 AREES] AR AL 3-0-3
A2 A e AMSEG601 Aol W 7psly| L= 3-0-3
(ZE) AMSE604 ALgHRgaE Aol 3-0-3
AMSEG05 IA= 3-0-3
AMSE606 Mg Al st 3-0-3
AMSEG08 AR & 3-0-3
AMSE609 AFAAHN G E 3-0-3
AMSE611 SR A Y 1-4-3
AMSE612 X-A 3R 9l oA 3-0-3
AMSE613 S E&FAIgT 3-0-3
AMSE721 Narjgst E2 Jhe sHA
AMSE621 Pkl 3-0-3
AMSE624 IR2NBY THy 3-0-3
AMSEE25 B % A8 3-0-3
AMSEG26 ot & A 7] 3-0-3
My E AMSEG627 g7 3-0-3
%) AMSE628 1eH3EN 3-0-3
AMSE633 Wi AR & 5-st 3-0-3
AMSE634 D24 U E 3-0-3
AMSE638 a2 54 % & 3-0-3
AMSE731 45T ER 3-0-3
AMSES521 +7178 8 YAl AARAAR 3-0-3
AMSES22 7] FHaR0t & 3-0-3
AMSE642 e A Aerel A 3-0-3
AMSE644 L 3.0-3
AMSE645 FARA 2= 3-0-3
AMSE648 HoAEE 3-0-3
. AMSE649 ZEYAQD] 3-0-3
(:ﬂ" E}‘;j AMSE650 SR/ AR R 3-0-3
ah g A AMSEB55 oA A7\ttt AR 3-0-3
AMSEG681 St A2 3-0-3
AMSE682 29 9 rer 3-0-3
AMSE683 Light Emitting Diodes 3-0-3
AMSE684 U v e /] AR 3-0-3
AMSEG86 A 2R 7R EX 3-0-3
AMSE741 AltlAl 2 52 3-0-3
AMSE742 AR 2 58 3-0-3
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4. AIE R

AMSES01 - 115 2AEFat (Advanced Thermodynamics of Materials) -« wewemeeeeerereeeereenene (3-0-3)
29ste] 7|2 dels2 AAACR ARt & ot dES Ma Ao WA= Z) Fopoll A5t
sfAgtcE 2 71ol2 E5f =95l Al st 7 Q topicsE AZ|SIH Foddto] WAlS mEFPo] dut FotA
MEE, A B9stY 7124, LAY ol F, HEI oA, AWAY, vEIA 29 ot
AMSE502 - %I‘ﬁ EH% (Phase Transformation) .............................................................................. (3_0_3)

SRR A9 olsiE e @99t 712 TiE. BH/AW
Agt £ 2, B U A 552, non-classical 387
3%, o A AE WS Soll tigh A4 A4 AoE ATH

AMSE503 - Hlﬁ:’_l-%_!- (Interface Science) ....................................................................................... (3_0_3)
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AMSE505 - J_L_E_Zl-_g_g_!- (Polymer Engineering) ............................................................................. (3_0_3)
FURoe F8ET At iAol AT B2, ety 4R L 48NS ANTORM 3YE 1At

Mzol Bet Bye olsjg Fpatch

AMSES06 - H|F &AM A
A RoMae) Ed 28 felo A wgel ofg o2, elo) paet ojd] thE S4o] watd] o

[ o
2t 2 olshistaL ofF ol&et AV Y Tide AARITE 53] FEAlol S8HAL e gt 7

2

7 -
AMEol 712 de] ¥ &5 AT ¢aFe]l HAo Zast 7|x olgs &58h
AMSES07 - 221£M 77| (Instruments for Materials Characterization):««:-:--s-eererreeeienneieinn (3-0-3)

MEol e 9 7x B0 AR 24F 1719 ARA A/)E Jlesel del AYu 4Ad $Ee £
&t 725 24sd BXA(AAICP,FT-IR,Raman,Massbauer), AgEAM, X-ray(XRD,XRF) @ ZAA}$0]7
(TEM,SEM) #+x22A 3 4282 (EDS, EELS), @84, #HEA(Auger, XPS,SIMS) 59 A7f& =&stot

AMSESR08 - M 2 Z38H/1t3t9 o LHH (Research Method in Materials Science and Engineering) - (3-0-3)
Aol ke = st ZiE e &350 diste] =9ty 74, AS A5 AS AN O, =FX A9
71 Boh ShR|E o' ZAIE Atstal, of¥A] =2 Y4 AdElsta, ofEA oy

AnE AR X st 4 = o)

= agdoR ¥sotn, ojwr =2 21, 7Rl A7t ol FxE AUEX? Sof ths) @ Hw o]

QA A7kl BO, 1 o) $uEL o] that Eato] AR BE oA otk ® matolqi A3 aao

2ute = OgYgst 7fda E53 =9 FAE Aot Ao AS gARE Aot B S opR|H, g8 S0] shE

Qas A7k BE olg o= elpo] U 4 g Zo| Jlrjer)

AMSE509 - %Zl-ll:_.l'_?_l ﬁtl‘E*l- (Atomistic Simulatlon) ................................................................. (3—0—3)
AR Ao Al Molecular Dynamics, Monte Carlo & YAIES] AALRAL 71HE &8s 5 Q= =3 Hj

S ZE=Z S LAHEY A4tmAbo] gigt 7]x o] &, AALEAF 7| 52 Hl9 ARH 293 &8 A

| FARAL 7S A Aqo] Mgk 718g A

=,
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AMSESB21 - §7|4 8 o142 HA LA (Organic Electronics for Information and Energy Technologies)---- (3-0-3)

97 WAl @ HeA Ao 71E Fuet U axtol that J1x % 28 AIAE ojstuxt gk A
H AKX sigst= organic electronics?t displays: %] flat panel display?} solid-state lighting device
Bofo|A] A A= A3 =A|9] shto|c}. Flexible T flat panel display:= #9] ZE engineering}t 1t
o #ofo] £ Hdejet AYsl Sl e =53t 2ofr FAIKE A5 BRE Sk wofolth. ESE oy A] A
Atofl g5t solid-state lighting deviceset B YAIA|= oA} gH7dof] st o2 <ls] ¥ FaA] &1L
ot} o] T2olA 97 A Aaet Fu r]AZdo] Iz 0 oiA] We 4xjo] tjsf T} ol J|EHoe
organic light-emitting diodes(S-7|¥gdtto]@ =), organic photovoltaic cells(87] EJYAA]), 21
organic thin-film transistor(#-7] 22 ERX|AE )] AREE = {7] SheA] 2 A=A ax0] it 712 4g
o} o] AX|E o] &3t F7] 2AES 712 AAF As Aol sl FEsttt.

AMSES22 - 27| ZH ALY 28 (Inorganic Materials for Optoelectronics and Applications)------- (3-0-3)
A J“V\KH 71282 JEE Aot stoh. A dsto] 7lxet ¥te A 7]X, p-n junction °o]& ¥
GO S8 o F%
72 EA ix}oﬂ 1‘413

O_I

kst o] =2 light-emitting, laser diodes, solar cells, photo detectors
gt 712 VIR & Aojth

AMSEG601 - MY & Z3t7| L& (Dislocations and Strengthening Mechanismsg):«---seeeeeeeeeee (3-0-3)

AX Y AMATQA Aol 7|5terA pxeF XA, & strees field, interaction and image force,
interaction energy Sof 8} =3ttt Solid solution, precipitation, dispersion hardening %
work-hardening 5] 7ZJ@t7]+to] #sto] At

AMSE604 - 14HFE1F £AO0|E (Solid State Reactions and Sintering):-----oe-eoeeeemeeseneneeinnne (3-0-3)
UFS& T 2o dZste] A4 B e 712 %, 25 ¥ A9 FA OE 2AAE 2 b
AGS olalistal, ol F vt oR AZAANS BT Opdet JEY 1A ¥HEE =Tty 171 -t
g-1737e] ghE 7)ot e & o] S A= ARt QXS mpefstil grEAlul BESE RS EESH
o},
AMSE605 - THZ22| (Solid State PRySiCS): i (3-0-3)
DAOA AL FlE H AR AsE FACRE sto] A9 FddE R HEolt. AR, A4l
At, energy band, Fermi surface, 2=/, FatA A I uAQ AAP|A dAD 1 A& SR
AMSE606 - ZHEEH'O:I%I- (Statlstlcal MeChaniCS of MateriaIS) ................................................... (3_0_3)

£7 osto] 71x 98] L o]25L Afst oS AEaksto] AL ofel Holo] A gste] sjMaict @
T % YA Tlages Gysel AgE AT F M2 BT 9 % 9Tl Aol 4 B o
u]
K_4|

A

1 sjA e olstct w3t wx
1902, 4]

ri rol

O

oo 3 1%
roh 1 4

ol Tt
o}

AMSE608 - 2zt 0|2 (Electron Diffraction and MiCroscopy): - seemesessemssmssmseseneees (3-0-3)
AMA0]7d €29 electron optics, AAI07ZE EAMIF AFRW, AAS]AEQ9] kinematicalo]®, image
contrast o] % SAYZ AsH, AA+2 E ZH9 imaging ¥ A S AEutete] AAA S8 oE

i,
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AMSE609 - T2 ZZH0|ZAE (Advanced Electron MICroscopy) -« wwemsmsssssmssaseisuninnes (3-0-3)

AMSE 608 AX}gn|7d29] s&7tol2a] XXIC] wave optics, 32 3AA9] Fourier 2 kinematical &
dynamical 2]& % phase contrast 0|22 vlgfo 2 1ER3|S ZAY 2 image simulationg 25|11 o
B2 7198 (CBED/EELS/STEM/EDS) = t}-&C}.

AMSE611 - EXF M1 0|ZA A3 (Experiments for Transmission Electron Microscopy): (1-4-3)
AMSE 6089 A ado=2A FAARHAUIY ol viFo= 7j7ilol AAXl FudATH0I7d9] alignment 3
ols|a, AAQAY} MR A 52 o A 2 BA V|HE S5SH. BT AAIHS 9

7 HS 2532 A 7S

235 QAHHREM) S5 9 EDS, EELSE S8 Uedlze] ok shetx x40l oigt w41 o4 71ug
AEett

AMSE612 - X—ﬁ §I?=j g %A()I‘ (X—Ray lefractlon and Imaglng) ............................................... (3—0—3)

Uk7ls % Hio]er]s9] 23 8 H HAFES Al in-situ du)d w2 Of
O]RS 740} Al 27]9] A|eFo] ¢lo] real-time, in-situ® 0|73 @Aro
A ofujge] 7|x ol2ut AR WHES S50k, XA ojuly A-to] tigh Al AtHE A7RSEALAL ottt

N
N
olr
2
ol
cE
ol
£
rc
oyl
1
2
>
rr
>

AMSE6‘|3 g I:Zl-glé_ll- (App“ed Ouantum MeChaniCS) ............................................................ (3_0_3)
A1¥2] DFT #ofoflAl Z37to] &= Hohenberg-Kohn 72|t Kohn-Sham Y7AlS WA 2715t 2, t&

oz AAA AAto] o] At8E= ZFE exchange-correlation AN, pseudo-potentials ¥, plane-wave

basisE Ot et AA LAl2A A0 tigt Al4tolA 7HE 45tttk I il PAW wisiof s ApAlt

ol2A s|Z9 AUF SR FYL HNEZ ECh B an%o 2 S st SR stolF UMK

AAto] st o]af2 olm AAZES Ao}z 9Js 4%7t9] Tutorial Sessiong 7]dst= Zo|c},

AMSE621 = BFZAM | (AllOy DESIGN) -+ wwrwereseeessessesesssmsnmssisiisiis s (3-0-3)
T4 2R oHAA ) Watet 2R SA4) BAS AARCR wato] o2 Jvtoz AR, Al ¥,

Mg &=, Ti o, 24%5 52 Ta2AE case studyS &dfl Flgit

AMSE624 - LR 29| 7}E (Deformation Processing of Structural Materialg): - eoeeeeeeeeeee (3-0-3)
FEAMEY SHI MPA S HAYstaL, olF HIBC=RE o M3 AES AT E3F AA FERAEY
7FeolA dojup= A4 2 A0 o5& HY % 7eol&s o]gsto] AEsitt.

AMSE625 - E_|-J6| |:|i| A'IE (Theory of EIaSthlty and PIaSthlty) ............................................... (3_0_3)
Mzol 7IAX 542 B7tste O 7120l He B0l Aett 28999 7se xgetnt. 1A A

g9 Fxsido] et @St R A4S olE5S NSt o529 S&=2ofdl theiA = Aeleitt.

AMSE626 - |4+t 7| (Fracture Phenomena and Mechanisms): -« eeeeeeerereneceneneeees (3-0-3)
+aM RS mydde AEd oo, ga4 st oMoy et 52 o]gste ity Tt A
FERAEAAN dojuts mAdd dEs molE2S olgstd REYstal 1 mar|4E SAFC RN o
IS GAIZ 4 Qe U2 AT

AMSE627 - Ir_lijl;_ (Fatlgue Mechanlsms) .............................................................................. (3_0_3)
AMzol Mgyt dd ARt ol 9 7|7E d¥stl m2«d] g " 8&E olxl= 7IAA, b

Al
(o] (e}
1Y 52 U ddFAe #71A 2, ddgdsy, gqeagds ¥ g

S ELSESREE S R 5 Sk
ARl A Solo AT Fa ol4Se sYSe] Aolug Bo EEEct

o|n



AMSE628 - 1 2HY £/ (High Temperature Deformation Behavior of Materials):-:--:- (3-0-3)
3 o=

(o]
2708 7HEEd R S8 & HEH & 2%, climb, 3%, 24YA 12
= =

Sg ueln olF UigoR ANIEAEAY. Dewd|T. hurae A4, FEAYN ZAHAY O
EAEAS 9§ 52 Zodth M2 £ o4Se S Aoy S5 EEHCH

AMSE633 - LHJL!XHE 3_| (Corr05|0n SClence) .............................................................................. (3_0_3)

F454 489 sjgo] Hi AvIgtet oo UE ofshE vlgos ofe] Jpx FAXCNA WA BA
Bl U717 wlotsto] BAlolA] 9 WAS UF FRAA, BUIY, /YA, LAlHe] Palo] cfstof
2ol ik,

AMSE634 - 245t 2 FEl (High Temp. Oxidation & Coating): - - sseeeeressesssssmsseisnannnn. (3-0-3)

12 29 Oxidation, Sulfidation @ Hot CorrosionS-of st 1 2HAl o]22 7|22 WEYWAIAY JFAFS
st mHA o] &sto 7FQsttt. Diffusion Coating, Overlay Coating ¥ Thermal Barier CoatingSof Tf
g ol 23} S-8o] Wajo] BRI

AMSE638 - JLZA 2O EA U 28 (Structural Materials) -, (3-0-3)

2 HoloAe ALRAEER AFEEL 9= Steel, Al, Mg, Ti, Ni &2& =9 Composition, process,
microstructure?} property 719] =2jobgetA JUAES dmEi, o5 Ma s S&2okel tisl Felsta
Ab gtk E3F amorphous alloy?} 22 Algds ¥ Al57dol disia= Fofstot.

AMSE642 - HEMMZHU A (Conducting CeramiCs) s (3-0-3)

RAMKAE U o]lXM & Zdtet= DI|AAN RS A7]A AL transport theory, defect chemistryof 9]
SiA st 2=, Aaid 59 AMiEsd R setdE, ulAlfRe A7) AR e AE dYdid
A ASlE AEXXA S gd A|ARO g2 Eo|sh}

AMSE644 - A4 ZHE (Magnetic Properties of Materialg)- - w-sreesrerssmrmimsinssse, (3-0-3)
e Z2A ols, FAYW ¥ S8€S oEt uA9 Axp @ AAo|Ro] st ZAE AP

(diamagnetism, paramagnetism, ferromagnetism, ferrimagnetism S)& AWsty, & wHozg

fluxmeter?} gaussmeter 52 T 0|89 =24 FAVIAE, AAVIAIE ¥ 7SS FS5t0, 53]

motor, transformer core, recording mediasS tH&C}.

AMSE645 - LA AL 2|2 24 (Optical Properties of Materialg)- - weresermssmsmsmsissnieins (3-0-3)
Mzol FAtpzo] o wadel BalA W U 4 882 OECh S, Y] AL, AAlY P, WE

Al 24, 29 &4, Fub, T3 59 FotA AAY olsiE EUZ vteA olAE vl Rt vt A7l At

o ¥elg Asfsit.

AMSEG648 - HHIELZ 2 (Structure of THin FilMs) et (3-0-3)

&
|d

L |
WA, S It Weloll 13, Eebxok AtERE R
_1

W Y AAPE, 24
g A2 A7 AE =t
AMSE649 - ZELA Q| (PhotoniCSs Glasses) -+ +wwwrwrerrrrrerrrssisititissieisiit (3-0-3)

PR, FEAL tAZeols BEC SAYY W] SEHE EEYA Sl ¥ U MRS YA Sy
of U olEW HA AT FFS H5AUT o2 JEE §a9 Un Pxf] g2 FSHO watet ol

WA gl et 7% o] 2L &SI,

rOl'
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AMSE650 - LA/ QA 2R (Piezoelectric/Ferroelectric Materialg) s eeeeseerssreininnnnns (3-0-3)
YA/ AR Ee AFFR, FRd ¥ dd4d9 9t 2 FAYGSEA Ty, AAdo] 4 W ol &

da/d 9 domain R E iﬂﬁ] Aow AJfgH &, SHEROAME ZFE AlA], AFooly, vfarAXtzo] 583

&

AMSEG655 - 1&| AM7|ststu AR Z| (Solid-state Electrochemistry and Fuel cellg)----«---- (3-0-3)
&7, olux A2 A Azl oA, &=, LAY ths) 2RI 245 ARMA S vlwsty £

5] SOFC(Solid Oxide Fuel Cell)2] ®HHA|S /dste MolA, &=, &= MEQ 41 Az dis) A
ZxR o2 EOIstt} Interconnect, sealing Al8, A AJAEl & ¥ E & 0|stC},

AMSE66'I - J_L:' J_L_E_Zl-il ( dvanced Polymer Synthes|s) ...................................................... (3—0—3)

PAPPUSY TR WIS SANTEY. 2UA QNN 23U AN

al
5% 2 nEANIgoR pRstel asfetn WAL LEAlY FE 542 wheck

AMSE662 - T3 TEZF 22| (Advanced Polymer PhySics) - wermeemsememeseeseisiceae. (3-0-3)

DEBERO] 22|A dAMS Zlo] 9l AAA o= o|ff|st=r 2AS TF11, single chain conformation, dilute
and semidilute polymer solution, polymer mixture and block copolymer, crystalline states ©f #5}o]
Zolgicy. maal delsto] slzsto] ¥l BHOR axje] BALS olshstnAl stnl, At s|Wo] chat AE
St gt F o HRE A Q1Y WolX]= o5& Zo] AVEE Fv HoleE AU+ tied ool

r°*

AMSEb64 - 7|59 1L 2A}[5)SE (Molecular Design of Functional Polymers):wemeeeeeeeeeeneiaenns (3-0-3)
9. A7), Qi 22 A |40l st 5 7152 YR sk 1A ARE gEd. S8 U2 I8 W

4, 715Ed WAYUS, A 29 S5 71e Y] Aol

AMSEb67 - L&A 2X47|7] (Instrument Techniques in Polymer Science):-:-seeeeeeeeeeeeneee (3-0-3)
XA Y, 477 XA A, GAte] o|25 Ry olof WHH UEAMES] xR, A UEE ¥

FERSTo Hato] dojeitt.

AMSE669 - L‘-_LI-_*Hi-"ZHE (Nano_Biomaterials) .............................................................................. (3_0_3)
Uidlo] o U Flokr|&L vl o 2 st Yk it)&(Nano-Medicine)o] Tist 7|24 Q1 /fEE5S A5t U
rHgo] &8s AR AesA, getA, 29, Masdd E4d dish At &0 olsid &

Qe= 7olatct,

AMSE68‘| - HI‘EZ-" I:I*.| (Properhes of Sem|conduct|ng Materlals) .......................................... (3_0_3)
ARl vt A AHE(SI ¥ =) [7], A7), SELEY HAAKC] AFsdeE AANCR OFEC

E£35] datoAq UEtY= o] Eol3t E2|A dANES SHA-0R &)

AMSE682 - B T Lt 2AM (Surface Analysis and Nano-scale Characterizations): ==+ (3—0-3)

Sob 9 AR 2AL s ER/ARAY 22, stetA e % GARES 2AS] A% 1A

HH

2 o2 ¢ A W] gsl AAKoR 2t 53] ERIMY APTE L AAFE W 59 K
9732 ol3)5t7] 913t MA1S)(LEED, RHEED), Auger % Al 2FY(AES. XPS), ZAIUAH0Z (SPM)
So B Yy L 7 WS 4t
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AMSE683 - nght Emlttlng Dlodes (nght Emlttlng DIOdGS) ....................................................... (3_0_3)
dte A, AR E, Uer]E2S Azo2 st tfahdAlS tjato 2 Light Emitting Diodes (LED)Q] A7), &
SHE/Jol tigt 7| xol&S v, 4l A &5 AANCR Ot LED &X} 7fgo] tfgh o]t AAA
YHES 552 4Y 51 =t

Huw =2 v

ol

ro U

AMSE684 - L‘l'_LI'_IfI_I-Ei'"_jI\_ZI' (Nanosca|e Semiconductor DeViceS) .............................................. (3_0_3)

Uie 2712 2419 A 340 AL Uhgo] Zoldch. F YgL B 34 L aene =
BAQl vteA] AAFYLS 22 ALD, AOlEFY, 29, i 5 A U AAY A B £o% UE
| ZEch €3 Unaeld s Ueac) e 29 e 71&E e

[©)

AMSE686 - A 2t@ A9 Z7|H EXM (Electrical Properties of Low Dimensional Materials) -+ (3-0-3)

Ao et 7]=of Ford Yk 7]z ol FAF AX= 1 BAACl XE AMX|H. ol2gh Ul ix}ﬂ
71" 5749 oldll= Y aAF ARel AA] AAoAL] Uet dAI Yol FAoML] M2 AAo &
AA S A0 etettt & wate] 7S Fall ARie] A7|9F AHLQ] HF EUrEJr = A7 5740 1iﬂ
gt A& mofste], Ui Aol AI|A 5o tigh olsiE AlststaAt stot. o] & Qs AR Axjet AXtol
**ﬁlﬂ A FAE AVletaL, 53] YreA] 59 AAF ARjo] Qlo] AXRe] o|R|AQl Fxef Fof tigh 7]
VA Z2ste] MAARD XA S5 Yorb Y F7[0A Y AAF &0 Het ¥y dAlo] digt XA &5
T diAo g st

to P or

AMSE699 - MAI=F
o

;_ (Master TheSIS Research) ............................................................... (7'-%%_!-@)
HASIEE S 9 5o

Od
B2oe APTHE Esto] KEaso] Awsto] SAAQ ARE St

AMSE701 - | 7\”-3—3_!' k"I:IILJ- (Seminars in Materials SCienCG) ............................................... (1_0_1)
At AEE b= Qo axfgsh dute] AE 9ol §35] Mo = st UAIE AdAst MuluE &l 22

A sFS =8

AMSE721 - A 43Tt £2
A MAE ab= Qo] AlAX]gst dvte] A3E sl §5] R 2 st WA AAste] ZFejst.

_|0

AMSE731 - &8sk EE (Special Topics in Metallurgical Engineering):----------ssseeeeeeeveeeeanns (3-0-3)
B 7hEE 1t

i
o
=2
o
b
oj4
19
©
T
1o
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ol
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hu
o
"
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=
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2
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1o
ro
i)

AMSE741 - k"EI'ElIZHi %% (Specia' Topics in CeramiCS) ......................................................... (3_0_3)
A NEE uh= Qo] MRzl AW A1E Hsll §5] Q2 ste HAE AAste st

AMSE742 - @Zl‘lﬂi%% (SpeC|a| Top|cs in Electronic Materlals) ............................................ (3_0_3)
At e uh= Qo] AXMae] AY A5 Yo 551 Te= ste IAIE A7dsto] dejeitt

AMSE899 - I:lll'*l-_l'l_l'__i_ ;_(Doctoral Dlssertatlon Research) .................................................... (7'-%%_!-@)
SAbte] =2g 93 BBoRA ARUME Sotol AE@Le] A Eato] SAH ALE A
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1. 182R

o)A &53 JABete] et 71x A4S utoz, @x) MY £ 7IAF Hob A7 pde] Wag
2E7MA ASAIT)Y] 3t St AR 2Rz Ak €3 A2e 7144 Al tiEh At stasele
i W obyet RRA AT UGS EA SUMEC] ARAEE dHE e A sh@stn AAIA
RS AESHET Jlold & ws Bt

olo} e BmL Chst A|AlY Algt 8ty g e wubibga wao) Aw ofe] A AT BHAS
Esto] ol golFlck. mebd thetYl SISO AT FAE FoPY AW W oket w8A SHE nefstol
MR,

2. wiripy JH8

ZIAEEE 712dstoz 2y gokst Aad Jida AibAR 589 Vi, 71 a4 F AR A 2eju
oAl LAY |t 7)o o] 27|7HA] F8ro] ZItg o]R& shZolth. & AFA ZAEEY 7]le¥ ot}
ANEA HF9 IT-BTNT 7|2 TEAo2 A&olof st Alsd 2%, Y 53, AAY Al +323%,
A7, Ao|A] & ot vleix|FA Arde] ' 94 &g Holixe 7141589 dgo] mje Fasit

51;01] H-Zot AL wer]&o] shEAl WA ¥ opdet AgA &

2gFAeta 714 F et o
S A WA Qg e
nefsto] thgol 4RolS sty AT U W&ol

JE

1

) Mechanics & Materials
2) Dynamics/Control/Measurement
3) Thermal/Fluid Engineering

)

4) Design & Manufacturing
Boh PAAoRE thgo] 12714 Hofo] tfs] Alw Qb w&u ATES LAt ok

[RAEH 7]|47|= (Micromechanics & Nanotechnology)]

MEMS (Micro Electro Mechanical Systems)= 7|A2-8ty} 9t R 247|149 ot E5]A] o]F0]Al
Mz 717 saiote Adel2S 712 242 Pl olste] 2+E x4 AlALeL AFOolHE e,
25t opol 22 AAIoA ] F-JAl, Als, Ao, AMa, H2 oy 5o ARt 7|AddE A4she ool

[‘gLr8et A 2| =718 (Manufacturing and Materials Processing)]
Manufacturing and Materials Processing2 2% AAtE3A7]&9 wskA A/ HA /AR 7
olst oi12 kst Qich AAIZA O RAME ZAAjE, ZtAEA R, Edlg, Eudxjg =

YRR ALY 52 AP sk gick
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[EEE A G O] (Robotics and Control)]

EHEHAL Ao Fof= WavtEAQl Adolyt Aol AMQishy] &= ofFAY et A Sol AtE =
iilsts Ale®d 252 /Igshs A2 S22 ot siA2R, 28 2%, d394 52 oz FAA
ALE #o8star Qo
[B&E Y A 51RE (Composite Materials and Smart Structures)]

S3ME ¥ AstEe 2oflAe AT Al SgAEY As E AR #eh A} AlstEE
NS st o2 APEA AFE £935hL Y. Sl oM = 247 5EAal Ax ¥ =4,
oy SR8 Moy, tEstEstoAe As, SFMaY A A5 oA AA 59 U A+
e85kl ot Ale+A2=E wofdflMe #2229 5&A0, AsAlo, 71 EfA A2 E, F7|de8a E
BARE ol &t Alstxrs 59 A5 A3 Folt.

[Ssa"d 2 AL Z| (Flow Modeling & Computation)]

AL ¥ 2dYg TF0] AFZ2 IR ARswe FAARS AAs AR 55 Alojof] T Al=E
ofojtjoie} FAndl I AL S AlFstal Aot A e85t e &8 A bEols HRAASHA I
Ddld, FeAlol H AFdA, AAEEZWE 5 24TA, JAFATIA 2 371988 dRaE HArE Y
A ¥ Fetz AA 348 I 55 ¥ 249 So= Yoty AdA S8 IAgs] Ao o

AP, oA et % ASALLS A3t T QEAo] JH BAT o]E A APH A7E
Sota . SEATROIRE 4R BU9e, BAFYLE, 4% AWRY BRE. MNAE ARE
Mul/sl9FRet Sol 9tk of Hio] Q@Ee] WA, WY 0QB U] B, 171 0GB Ho] 52
APt

[2] &=t (Biomechanical Engineering)]

ogeAL AZe T A, MeH @ APstol ofustut AR WBAA 40
FIHQ BmQl Q7ko] ohdut BxS 27diC) ]2opdQ MY guY sRo2A A2 FAH
WAREole Lofolch. AT o)%, AtARAC] BALE 53t /NS 52 ohEct.

[CAD/CAE £0f]

Design @ CAD/CAE: ZAZEZ 0|83 Z1= 7|42 O 1x20] HAQ 7}
Q). CAD/CAE 715¢ ARSI A4S SAse A oAzl
ofalA] Chabgt @qt ol2ojxlm Qlrk.

_13'-.’ olﬂ

[A ==&t (Mechanics of Materials)]

228, BdXE, EUxE 5 Z4E %OJKHEOH 515-0] ”%%‘ I dojub= AMal] HPAs T2d4 &
mpajof tfsto] A st ZHAA ALE 5 x 20l S|, AEs|A, T]2LT
AN, HFE 7t st 7127 =S 7Ht'e*?_Ur.

lm
O
_O'L
=
>
B
~
Q
D{l:
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re

A Z21-Z28F (Combustion and Propulsion Engineering)]

a71710) A D SHHolA 8THE YRS, AREE, o2
of YReE, 7ITaA Sol Bit J1xATE 2 Fa
AL B, TtER Sl gt e8APE

o] g, AFl FHdch.

@ N

i}- al Q}\L}ﬁ—}l\—, %}\]»Oﬂ/"{jt} EGI U_]
TohgozA HEY 2 sl
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U HALRA B
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(Heat Transfer & Energy Engineering)]

of| 4 2] B}
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(Aerodynamics & Aerospace Engineering)]
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stat - of

HBUE YTE

Ol 7= St4HS nI=EY e H| 1
MECH501 SetsiAY 3-0-3
MECH505 7IAEet AIsHA 3-0-3
MECHS507 7IAIS AL E 0T 1-2-2
MECH510 ofl A g1t 3-0-3
MECH511 LE57IAR &3 3-0-3
MECH515 A&A| At 3-0-3
MECH518 Aa7let o F9gst 3-0-3
MECH522 NAZZA A AIAF 1A 3-0-3
MECH525 TSR A 0] 3-0-3
MECH526 EFHAFA ol % &8 3-1-3
MECH531 =¥t e 3.0-3
MECH532 b Bl 3-0-3
MECH533 &g 3-0-3
MECH534 YA G TEI T 2= A] 3-0-3
MECHb535 H}o] QW AR & 3-0-3
MECH540 EHA 8 3-0-3
MECH541 B atx) 2 olst 3.0-3
MECH544 u}a] of st 3-0-3

e MECH550 nsgost 3-0-3
MECH560 A= ES=t 3-0-3
MECH562 oA e % dAEet 3-0-3
MECH570 L5HAE 3-0-3
MECHS574 A A AZAY 3-0-3
MECH575 A71Est 3-0-3
MECHb578 71| &t 3-0-3
MECHS579 olAlR A s & 3-0-3
MECH582 2|47 3-0-3
MECH583 T eARINE 3-0-3
MECH588 ZIAEA 3-0-3
MECH598 A&t 3-0-3
MECH621 1Ex487|Hgst 3-0-3
MECH624 ZAIAA 3-0-3
MECH631 2412 YA o AR Y st 3-0-3
MECH635 AR 28t 3-0-3
MECH639 ISZHEEA] 3-0-3
MECH646 L} - H}o] @ Z &t 3-0-3
MECH647 A58 3-1-3 ZERE
MECH650 LIRSy 3-0-3
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4. AIE R

MECH501 - —g—%_!‘g”*_‘ll%l'tlg (Analytical Methods In Englneerlng) .................................................. (3—0—3)
SR B WAL AAN WHOR Mo 4 ot Soo] gre BHo2 §g Ralt slYWd 22
g

of diet =214 2olg 4

N

MECH505 - 7| A &%t £X|slid (Numerical methods for mechanical engineering)---«:-------- (3-0-3
gt A5t 2AE AateAlsiAst=d Bast YA, f3AREE, fAARY 52 SfSsta, 7SSt
TAE L2 ske oY YA "oy yhAY siE A, A, 75‘Kﬂ & Aoz vHsto 4]
siMste AEA, 284 A& 555t S-&=i
MECH507 - 7|AHZ&8tA T EQO{AlR (Software practice for Mech. Engineers): -« :««esseseeeee (1-2-2)
Z1A| 550 Qs 57 tJEA software 7|20 S U AL
1) MATLAB : general math tool
2) DAFUL : dynamics, motion
3) COMSOL : &%, €8
4) ABAQUS : FEM-based CAD/CAE
5) OpenFOAM : CFD
MECH510 - S{AI S8} (Analytical Dynamics) - - eremmsmimmmmieisissns e, (3-0-3)
Maate: goist £ @io| &jet
AR AA9 25 % 259t Newton 9s}, Lagrange ®7dAl, Hamilton®] ¥2]et Euler 74,
gofstoAo] gt o2, 1)1 $8O02 F4Y 2A), AECs gyroscope £5. 250 MY, 5 52
et
MECH511 - I57|#ZIE8} (Advanced Mechanical Vibrations)- e (3-0-3)
Heat  ARES Bt 240 s
AR SOl A B2 JIEES BB e R AEAE st matrix iterationo] ©Jsto] L5h= of2] 7HA]|
U E S Fdstitt 35t proportional damping ¥ oYzl non-proportional damping®] 73 S7H] &
et
MECH515 - S48} (ContinUum MeChanics) -« -wreresresresessmmmsmieiimaie e (3-0-3)
RES LR EL S|
Wado] exo), 9ojo) s, At wEYWA MY ulg, 12w oiix|e] Wela S8 rh2n] o8]
AR SA, I DA dat 7IAH PEYRA Se obgel sradict
MECH518 - Z4t7|1&F A =ASE (Computational Kinematics and Dynamics) -« «s«steweeeees (3-0-3)
Maghe : =odst
71249l link 7££2} kinematics?}t dynamicso|A S35t L2 E9] siAd-S HFHE ©|&3sto AAitst=
718 2430 2351 body?9 constraint problem, revolute®} translational joint SxF H39] QX & 7t& &
Zo] sao] 27},
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MECH522 - A|AE& g2l offd (Time Series and System Analysig):--woeeeereeeseseeess (3-0-3)

AMAIGEA it Tty A2 Sl Y =HA AR AL, AE, dEE W, dEA A,

O+ /g
characterization, A7 &2 sttt Dynamic Data System (DDS) q¥o] Z=Q&E|n, 7 o2& % A QuldH
o] @551, DDSE ol AHE RUal Meto] A7jEch EE AARe] 4L Wrlehe

ax
i
Rl
|>
iy

MECH525 - 1% Zl-%z-"(}l (Advanced Automatic Contron .......................................................... (3_0_3)
RN [
4 A A89| formulation, HojA| AR E4ut model, AlojA| AEl0] AEf4 20| W, AlojA] A=)
STE 14, 7|2 Aoj7|yo] S8, JhAlold /7S ol =, AlAEe] 94, LQ optimal control 5%

A = AAe7IHES g2 S5k 5A "o

12,
_Igh N|

At derE I, A AL 598 @99 fAE 7IATES AIL"EAof

I
RA o ZzofolEjo] ALREE THkst S80] olux ¥t 2elx S4o| wet BN olastn

53]
o
i)

Al 3

S0l wet 2Rt shgRit). ouAvige Rlshy] A AIUHEe AT £ ol e A8

qezA HE TF/Y AUAERE 7IA. & AAY gFojolEl 59 R2of| thsto] stEstil o]9 HES

o 5st7] flgh mil A Y o] 59 A AES siMsks WSS SsTH gz oyAHge

zZedste AAL BFofolE S st Z2tA At AAlsta Ao Abgd Ryt AlE Brhe AT

4] Z2tE Blal gAshs ZRAES ottt

MECH532 - 7|ﬁ|iz_l%%_ll- (T'Ssue Eng for- Mechanlcal Englneers) ........................................... (3_0_3)
214719 71 AY Qe AT Bops9l stz @ AlEEo] xAgst Ropg %1 Qlty. xxAgsto|gt

LAY 715 FAT 2AZ vhole 39t Vas F8sto] 5Y. A Ee diAlste A Tlse

=

52 AR =
SR slel shEolch ® aBojqL olgl BH o}z Bopg ojezt s
o] Ojefst AL HHHS HolZuA}F sty 7]XAQl cell biology, chemistry, biomaterial, anatomy,
CAD/CAM, manufacturing technology, cell behavior & simulationdt?] gt 4£8HA /A tool52] A7H
7F 2T £t Alx 8]} F scaffold fabrication®] 7|2A AGo] AlgHtt. o] dx2 RAlFS Fop9

o112 AsHs A 5= SHAH ZAo] = A ol 2 i),
L84 2 T o . "1 0 = =2 T M - -

MECH533 - %-g-:él'%_!' (Applled Optlcs) ............................................................................................ (3—0—3)
7124%1 el o] 2, ol T FEu FEAY LS Ry, FelFoto olgEHE A5 A AF TN,
dolA 7hs7ls 5 S&wokE A7Hett

MECHB34 - _g_%HI'AoH '."00=IA°|-E-"3_LEJ-E_-IX| (Bio_Imaging TeChnOIOgy) .................................................. (3_0_3)
st 224 Z|xoetoA E4 ko9l Fetdn|FgY Y124 d2et A4l 1S 9T TIed det

580l sl ohEth. Lur Fet vy 22 Fetdulgo] Sebd adolth dujde] ¥, rishgst, mhaageh

d R 2§ duld, Hd duld, Fd Ao, dd 3 AN, dolx Avld o, Hld g o],

ot 3% VIdE ansidE Ao, 22 Al FelddriY 2 avle

MECH535 - HI-OlgDé!ﬁjH% (IntrOdUCtion to BlOMEMS) .............................................................. (3_0_3)

MEMSQ] ZQast S8 Fofel BEdo|re S8 HlFe= A1 AlofE Ho|LA}F it} wub=o] &2
BioMEMSE 93t nfo]3 2 7|%£9] Platformset zF @49] 2] I A& ¥rHLE v 1 o]=9] biotechnology
Ao S8 vt A B2 WS Wi Qe #oFE AAste] tid Aold A=lolny F=2 Exosomes/

DNA detection/Cell Analysis/Pathogen detection 59| FA|E 3ol A =lo|t.
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MECH540 * 3_!- (ElastICIty) .......................................................................................................... (3_0_3)
AgRtdstel 71271dd 88, FdY8A. 48784, duAl BAS d= A nEstaL, FAX 2A19

FET oA UHS SRIH. FUEA H 3R =AY St AR wAlSol TR Zloltt

MECH541 - %EFZHEQ!%_II- (Mechanlcs of CompOSIte Materlals) ................................................. (3_0_ )

Long fiber, short fiber T+ particle type & o2 71X EIRRQ 7|AA AMAL
(macroscopic behavior)Zt OJA]A &AHmicroscopic behavior)C 2 ui-o] Wabsty ESIRRoAe] S2HA]
A4, ol AMell S¥-HYP = WA, A ojHd Muo HFolE, 5 A5 T EN

MECH544 - ]II-_TLIq%l- (Fracture Mechanlcs) ................................................................................... (3—0—3)
NATp2 ¢ egel B 240) o2
AP mpajdst o Adupajdste] 7[27lgdS WSt Fot2Ao §&ste WS ot ¢ 84T
SHYY A HHS S5t 7IAREY 24 AR B S ATt 335 oo A mhyof iy
Nads= oE 2ot
MECH550 - 1%% 3_!- (Advanced Thermodynamlcs) .................................................................. (3_0_3)
Heakg : golst
1EH A A FAohstel 4. AT, Kmrﬁg of Hgstn Bage] 24l Aol et

al
AstA 7] 27§39l partition function,
1'3

Ll
>
o
<
)
3>
o
®
o
I
®
]
=
-
-3
[y
>
0
128
®
-3

Nt

—
W
P
w

—

MECH560 - 1 5EHE
Hauts o axg =
SENR LI PR A 5l 2Aof A

ol 9lsto] ahix Hﬂg % SRR YHE Aolstot o2 0|8t @ 2e] 5o

Agstes gt

MECH562 - Of|L{Z| #2t @ €k 335t (Energy Conversion and Power Plant Technology): (3-0-3)
oIURIAFE L] oAl ARG 42 AlAte® o]2fst RS o] &sto] 7|5 WAAZI= oA HeV|&
Ael

R
2 Zojgict WRAMC] A AAHC] B4 B UAZIEE olsfAln, olF FRHoE BAste] ouixle]
Rl olg U Wopr|2e A5 & ULS Atk
MECH570 - 1%%;‘(."(11%_!- (Advanced F|u|d DynamiCS) ................................................................. (3_0_3)

SRS EREE R

Navier Stokes WA, &5 o|&, vortex o|&, H|AA] potential 559 &, = HHF, AIHsHAY
28, WS olza Ak, dRelEu AWM S5 gAlCle ATl Wed J|E TELES AANCR
rhec}.

MECH574 - Ek"_'._ ol x -|%§_4 F (Cap|||ary and Wettmg phenomena) ........................................... (3_0_3)

Maats : gols), gajols

RUAGLZ 270l A2 AAYO A|ABR/Z2 A F0] S5t HREHA 1 FQ7do] HsiA]L Tt
rHAYO] E35] 583t ZAlES olE &0 EW opfet Zot

1) Fuel cell, two-phase flow

2) lab-on-a-chip, micro-electronic, display

)

3) Ml=7F a Huo] FAstAY HHA JFshs 2Ae 22 sty =A
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2017 7| A8=f2f - ek

4) 7€ 7]2ut B HAH A
o] ZA9JolA A& staLAl sh= FAl+= surface tension, @A (Capillarity) 4, A-S(wetting)dAlolct. o]
Zolol e olelat AxSH AW o2l K BAIZ 47feln o2 S| 9l 71ER oj2g
Algstnar stk

2

MECH575 - ﬁjl%O_:Ilé_ll- (EIeCtrOkinetiCS) ........................................................................................ (3_0_3)

A AEst e SAEA 52 AlolA] %= tE FAY mEdE AY Y A7]0]ES(electrical

Lo

double layer, EDL)oO] &Xjgtct. 047101] 71782 7hella® ool AX|FZ wop {50 WAHAL
(electoosmotic flow, EOF) & SHo] EL&ot= UAIE0] &= S(electrophoresis)stA =t A7) zHsHe
J9F o] dAE tFe ol upol A2 /U AAILAN Y YR/ FAIS] Alojof] 7Y EEAOoR AMEE=
Urjolct. 3t FAIEO AAA A= A=l A7IE A7t A=9 & A7|o]E5o] JAE L 49 A=
= (electrode polarization)o] FojutA ==d of2st A2 A7|E St Agetel vh3ol RyE 3 HE
A G 1A R o2 YT Fefl RES WAV B 2 geloe W05 5 Blsels
of dist &2 olg& stastl fAlsiA S &5t S Adsles qftt
MECHS78 - 7| A8} (Gas DyNamiCs)- - w  wsersrereseeesseesserimemmtmsesiessessiessiessisesisisesssesssssasseaseens (3-0-3)
w2 454 2 SAERD fF, 1AM w8dT o, 59T ¥ $Ad Prandtl-Meyer wave, §4
opo] 7Hd @ ¥ka} MZo]&, Al&(slender body)o]&, 149

=
59 ARG AL, H%ﬁ(transomd &, S45A
A O

s
Wy, 950 HY L BT EX 5 UEHY R5 oEhE U 712S A

II

MECH579 - D|*1|19ri1|g|3—|l'?=l‘i‘ (Introduction tO MicrOﬂUidiCS) ..................................................... (3_0_3)
O MlRAgsr  Zokol gt Z]xAQl olgxt (o AF A AW W7gAl,  electrokinetics,

dielectrophoresis) 2} o]& #H FQ o|xo] tiste] Fojgttt. E5t, UMl RAgste] §& Fof ¥ Ao A

gEAQl ool tisto] ZfEAQl R|AlS AlEstt. g4 2 po] A2 Aid oA fas SiASH &, YAt

Aot RAIER A71HS a2g AAY As2 s 2~ e 582 7IEH

MECH582 - :_IZ_'I|J~E'|7:" (Optlmum De$|gn) ........................................................................................ (3_0_3)
ZIAAY FxRF0] Al QoA FereARE o]&sto FerAY(finite dimension)ofAQ] X AlSto] &2

Az (271, U=, 949 5520 5) F570 02 A3t Y-S A7051H o]0 Zast 504 wH3

U= computer algorithm2 UrEX #FHS A JlSHCH

MECH583 - f3r2487& (Introduction to Finite Element Method)-«--seereresesesresseeeeneees (3-0-3)
FAAHL AE FFEA siAS At fAlsAHezA Fast JE3 st Qo o] uFoA = A5

A, Y, ERE A, e 59 sidE S Retaawe 7|Z2ddE w1l ABAQUSS} Z2 FEM

A AHO] 8-S oRlth

MECH588 - 7|7.'"J\'|7.'"§ (Theory Of MeChanicaI Design) .............................................................. (3_0_3)

AAMA it ol adfshe WRoe Felm dAe FoRA HEEe ot B
Mzo] T MARCE Awsoln AR WA AAYHIA Yol ARl walH WA EL
AASHL Qich Beld WAL ol Rope] MARASH A 2t WA BAL A 5
AgtTE wheba] AARS o 21k she B 2pAtolo] BAE e olsiT 2 Ytk A

9 Aot A kMo PiF & 9ol ofeile AtY MA F FL AAE Aohd & Ytk FRA
AL AAd A, AR AARAA A2 2 AeAT, AEAAS BT AARoll A8Y 4 At A
AAOIA WG A7 oIS ZEstel TA A olshE Pt AARA AR R WARES BE
sfof 223170 slol WHRA NAYES 1T 4 A/ SH: ootk o] o] 2A| AR FahE oz

23, 93t 5 ofe] Rolo] 89 4 9k,
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MECH598 - AoHi."%qllé_ll- (BIO DynamlCS) .......................................................................................... (3_0_3)
WA 54 (dynamics)e AstHoz sfMsh stRoz AR, 1 FoIME Sa] Uzl WA, el A
1A 987142 TECh 2 ZojolAr AASeist B o 2w} sy

Ao digt olex A HHAH A S8 J SIS s Rl
52 OF1, FHA A4 s dizt A8 S8AYS FACRE FstH, ofgel utst, Autst, 7|A5g,
stetzst, kel 5 biotechnology®™® stz 1] s UAE A7ttt
MECH621 - 152 AP 7|4-Z&t (Advanced Microelectromechanical Systems)-«-----eeeeeeeeeeeee (3-0-3)
RS AT E
Micro #oFg &+ AFolA advanced § MEMS”|&& 475 st MEMS7]&9] A =S &0l
M2 7| ¥ 382 /fdst &~ 9 == st} Advancedst Micro/Nano patternig, deposition, etching

1 3
processest= 2E MEMSO] AL§E: 24159 717, A7 L Peists S4& ChErt 53] ot RopolA
QPEE 02715 L 0N RES| WAY 1S 275IE Z47te] vlsol HEH AT AelE BAAT
EG A2 ATEFS 1Y 2L 7122 FAZ wsin AHES 2AI,

MECH624 - }EID-I'-"_IQI_'-" (BIOﬂUId MeChaniCS) .................................................................................... (3_0_3)
Al U = SE% A Aeold s 22 YA HRe fAGeH Ase siMdo. 55 4
SrHet AR Ois) FRokl dgold B, miok F2 cTAlM Tste =] 29y ddy siad
tE &Rt AAZE o8 &7 Weto]| HSste HopteAlE o
MECH631 - A3 H2l 4 M 2H-Z3t (Scaling Laws and Biomimetics) -« woweeeeereeeeeseeeees (3-0-3)
tietd sPdsoAl Ao doides A% = dlvxl AFe 7I24Q0 AugAA s AAd HAE
Agshs YHS S5 staaAr & et AR xS S5 M2 ALSS FHAsh] Y8 sl A&
g 4 ode 2 EAY A8 Yy oAz . olof, M=ol ZgEi Qe ARG et et A+
worol diet A70E Alge. ed RekE AAN HAHetd YPA= =22, &2 AL # 5 dAYUES 2T
F

2
Uzg st Aud ARy AlARol oish Asteln 3. oixlstos, AR
5 Wwe LM Baat 3

MECH635 - 4|2 =&t (Biological Materials: Structure and Mechanical Properties)« (3-0-3)
FRA IAGE LT, B w49 5

MR Ceramic, XA Polymer, A E3A|E =59 XA & (Biological Materials)?] &2 L& (Multis cale

Structure)et Z7[AA gAe] WAIE Fof, Ir U ERS oA Lottt E3h AR RS A -7|AA

1= (Thermo-Mechanical Behavior)o] thst ModelingS ©o|&figtal 8-3rQ A (FEM)S 0] 8510 L£R|BALS

g 2 9t 532 e

MECH639 - 15 ZEEIA [ (Advanced RoDOtiCS I ) e (3-0-3)
2% HUE2ol89] kinematics, dynamics % Alo] A|ARIS] MHAYHZ o}t £35] homogeneous

transformation, kinematic equations and solutions, motion trajectory?t dynamicsS A7|5tal Al=20]

Mg Bsto] A mzadst of 7 Bopg oldlrh,

MECH646 - Lt HFO| 228t (NanobioteChnology) - - - weesremmsrmisismsisissiissssisss (3-0-3)

=0IA] BRlEA 2 vh3ol #et 71A, Mg, =2, o5t BESA 242 &6l S0lAl o XY ek W FA
Ag Jeln B AA 9 554 olsiaith. JulAl vfele. 249] High Throughput 43 A2l I3t
Bio-MEMS AAt & MEMS(Micro/Nano Elector Mechanical Systems) 7f&Ar] @ &= 1pst 714X 3ot
thel ThEr
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MECH647 - AoHi."g.é_ll- (Bioengineering) ........................................................................................... (3_0_3)
M2 QA st Ariage)st
ARRLS] F)AF7IH sh Tt olo] mE HAIAC] 1A, AA 2 ARe] e APste, Az

By HAIME BRACH

=
¢
P
@

MECH650 - O|M|E A E (Microscale Heat Transfer

BT AG2 AAE phonon, FAY] o]Fol2t= DIAIARI WA oJsiAl7]|L 54 BHSA FY(Local
Themodynamic Equilibrium) £ 9H55x] 2ol AAL 2A0] o145 7'M EL A}
MECH655 - EHi-"O-”L:IZl (Alternatlve Energy) .................................................................................. (3— —3)

=

oAl EHolUA], £, w, sk, vlo] QUA, 2aoUA] 5
AR oY Se] BatA 88714 JjUEch RPN o] &7b5t
Aol 2alx, gata B4, 2e]n AR S o] &t BaHA 4]

A

o 1= o] 11
&0kl EE=,

MECH661 - 7|&7|4t Bzl o|21 Al (Venture Business Based on Technology): (1-0-1)

st 420 Fetugo] ofst AlelHel apst Zebyel ot shel WolH 2ok ARE HIPOR A
B ZAMS B ALY AR sydoRM A Ot 71RA A 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 - A QA SE (Viscous FIUid FIOW) e (3-0-3)
Al 2 RS AEshe distdAdS dider AdRARsY 7I2A0 Jde]E HEShL 294

=2 =2
ol digh olsiE SAst ASdiS Antstes ot

MECH678 - _I(_)r%jl-klii- (FlOW Vlsuallzatlon) .................................................................................. (3_0_3)

2R fAl 95 JPAst] AGEE SR RIS 71ES A%t 0|5 ol glel REPAS oY
A SMstAS e ok 53] Wet L spyAe)zI&e] WP dstel A2 BAs| WEHT U PIV/
PTV 4573 577147 2= 547140 2 FR AY R57H8t 71MEL FRtn o2 717 A5

21 A
o]2g thECh

MECH679 - &5

al
o
FYURG FA U, MK L 80| WA s|EEH ol9 S8 AANOR T}Rol Fo|AwH

MECH686 - ZAtS2|HEE (Computational Fluid Mechanics): - sssweseeseerseeseeneniiniinniniiniinees (3-0-3)
Al Fee AlHliste Al FAEAY AREet WY, HIYEY 7 R €FY 7 AAlEA S, dASH

50| 2AIA WY, 2A12Te] A L 2 S B o]BS A5k, o5 &A B EA] g8}

L grd e a2

. odwu=a= LL .

_77_



MECH692 - QA A& (Experimental Methods for Thermo-Fluid Dynamics):««---seeeeeeeeeee (1-3-3)
Aaabs - 98, fAI9S £ w40 o
2 9 FAFEAM FRAEE 25, 49, £ U 5F 5= @7 Hst o2 7] AEYHS S55.
olof Hast H47|H ¥ ol dels TEotL, AN AdAGES #3gstth. o 9 Ao yio=s
goleaa A7, SsAYE. €4 5. dlolA &2, a7, 2 2 2 74 54
uncertainty analysis & ©hQFst Y88 1 shsict
MECH699 - }Sllkl-_l-l_;_i_ﬁ__rl_ (Master TheSiS Research) ............................................................... (7'-%%_!-;&)
MECH701 - A|2Hl B} MAEZR A/Z (Special Topics in Systems and Design A/Z)----wweeeeee (3-0-3)
MECH702 - 7| | Z3t5 2 A/Z (Special Topics in Mechanical Engineering): s weeesee: (ZrHst)
MECH704 - 283tEE A/Z (Special Topics in Applied Mechanics A/Z):««wweeesseeeiseees (3-0-3)
MECH707 - %%i."%% A/Z (Special Topics in Thermo F|u|ds A/Z) ......................................... (3_0_3)
MECH716 - O'"LjZl %Fﬁ% (Energy Methods) ................................................................................ (3—0—3)

WA U] Exishe oluxlzhe ldg olgstol SNl wYce: dig 3F & gt Ae A
(approximate solution)S 5= ¥ O 2 principles of virtual work, stationary and minimum potential
energy, Hamilton’s principle 58 0]&3t0] &AL x 29 3|A, continuous system® sjAl, S5t Q A0l
7]2.0]&, buckling theory 52 AJ}sIc}.

MECH727 - EHEIA E2 (Advanced TOPICS I RODOEICS) -+ +++erssersserssersrerssisssiniserisesisssisseaieens (3-1-3)
A8 230 FAAIE 9 Aoj7|H 7‘0] olA tt20] Path/Trajectory Planning, High Level Motion

Programming, Advanced Control 7]‘?3 ! Al &8 =& FIsio

MECH736 - Z|Z{A|O] (Optimal CONrOl)- - s resssersseresseemssermsnieimeesseeiseiseseisise e (3-0-3)
Aapabs o A ARNA] o]
71 Al gsro] A o] Z|AIAjojo] 288 BARloz 5o Y8, linear state regulator problem, tracking

problem, Z|&AJojo] 7S t}2 1 kalman filtering, LQG/LTR, Disturbance Observer 52 47|5}0,
term projectE A|&sHc}.

MECH739 - E%EEE_%A]I (Advanced Robotlce ]I) ....................................................................... (3_0_3)
15 2REATNY §E A2 sto] 249 robotics APEF W HA ATELS AsfeIch YS
9] seminar?t computer simulation ¥ A EiE] B.0}9] term projectz2 &F =}

MECH74‘| - o} I:|i| %Ol% (Theory of Plates and She”S) ............................................................ (3_0_3)

Uyo] 2 U of2f7ix] DAt AL Ch

eF Ay
o
=2

& W3S A+ ©/ plate H shello] Hof| &
£ plate 3 shell 240l &850 siMst= 7IYHe

o fs
SR DIES L R
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MECH743 - EbJT}
M2gh2 : epA st 5
©Y BHE Al S OB FRUCh B TE 2 AU HN o
A gAY 503 AASS et 23
7}4\]

og7to| Bt Y FASS oE

ol®’d M &(anisotropic materials)?t £RAFHO] HYolg2 tUFe R0z SPA RO XM ool &,
oYz o] HBIA, SYAZTH Al o|Y/d A= (orthotropic materials)®] # o]&, SR ZHO 1}
N ojstol2, oy AR ISP 2T
MECH747 - ZEA 0|2 (Theory of ViSCOelastiCity): - et (3-0-3)
LAY EA7E Al Wt W s A4S O 2okRA A¥, B[40l &, Boltzmann's superposition
principle, time-temperature superposition ©|=, boundary value problemd} initial value problem<
correspondence principle & ©]-&%F A%, 3-8t E WA S5 Fgsto] AIAQ Y2 A7l

MECH748 - _Jlx_kélé_ll- (PIastICIty) .......................................................................................................... (3—0_3)
a/dste] 7xVigde RIH &5 % gRAd, ?-YAAYA So ©Y, 230AY oo diet +
HUHAe S0 WD) vSY U ol B 40|20 288 chert

MECH760 - EH_E_%Z (Convect|0n Heat Transfer) ..................................................................... (3_0_3)
M4us : gng
2EY, oA L AFUEUAS J|R02 o] 5F L YR AASNNY @ ¥ TAMDL st
ARG B Yelo] e G4 WatE MR WE L APAS Fotol =stn At thRAlY FHY
ol dhstel Zelact
MECH76‘| - %*l-oélﬁllal' (Radlatlon Heat Transfer) ....................................................................... (3_0_3)
AT GG Ex 529 Y
=2Abg Ago] B 71RA WAl DAEHY BAYA 9 BAE w012 Yo chstel AT,
S5 B4, AR 9 WA YRS JhAD ot ojde] EAIE o] SARAl ofsl A7stn AE, R o
2AP} FESE BT UYL NS At o2 olgstel EYY 0§ R AnLA BHT AN
Sg o
MECH762 - _I(_DI__."?J-ZO'I (HydrOdynam|C Stab|||ty) .......................................................................... (3_0_3)

A SeteAlcl e fAl e g dell tigh ZIE2AR olsiet fAl &5 A8/ Aol s

of ¥}

MECH769 - E-Iijlj.“"_l(?r (Turbomachlnery) .................................................................................. (3_0_3)
Aaats o RAIG
Turbine, compressor, HI, fan § 272 2= BHE 7[AFY As W AAS 7Ix0l&2 Fgst,
AERAY FUY &2 YTy 054 o]} Ato]9} oUA] W, cavitation, stall, surge 59 =AIES
sidgtct ESF 571 W gas turbined] °|&, 712 Ato]Z, @9t A ¥ qSTA FAIS vVt olES

AHgstol ARatct,
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(3-0-3)

MECH77‘I - _I(_Dri."% ]II-% (Waves in Fluids)....................................................................................

3

(3-0-3)

MECH774 - H-_IEI__IQI_% (Turbulence)..................................................................................................

uE

oK

Tor

,mw_u o__.:

el
_
o

ol

=
)

o

,_A_O

7

7

228 PE, UF

Qi

H|#74(inhomogeneous) U4& &%

, Kolmogorov ®HA,

af4

A1

o
4
ol
tlo

(3-0-3)

MECH775 - O|ALSE (TWO Phase FIOw) s wererremrmeememiimeiic s

bk E£3 §5u597] 2 2%

A3s
=

aH
oju

Bl
~

o'

$57] %

712271,

=
o

(3-0-3)

1A of]
H(approximate

r

o
ol

A
J)J

P ol2] 7HA] WS of

L Alg ®

S
i

£
3
A

o

Yol A5

[ =

solution)

)
©ar

a2
QA

< e
.A

al
o
aT

sto] 2

2% 5o o

80

7)5keA

s
[

ju

(1-0-1)

k"l:IIL.i-I (Mechanicai Engineering Seminar I )

F

=]
=l

MECH803 - 7|AH&

(1-0-1)

k”l:lILi-I[ (Mechanicai Engineering Semlnar]l)

F

=]
=l

MECH804 - 7|4 &

(3-0-1)

MECH806 - %O'I_LI_I:_E_&IF% (TechnlCaI Writing)................................................................................

(3-0-2)

MECH807 - _CT),_%_II-_LI_:_E_Z_II-AC-)'I:Q (IT Scientific Writing)........................................................................

X0
Tor

B

MECH899 - I:lll-*l-_l-l_r__i_%?- (Doctoral Dissertatlon Research)..................................................
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2017 MUFABEIL - Cfsta

1. 1]EHE

A2 7la9 WA, 22et AF 29 F719 9E, AEY Auie A% 5 € Wste s Adgel
e WSID Yrk ARPYFATIE MEAA AGTE ]9t o] g Bope] m2 IS AFatct
duAggere £A9 ansel Axstel A4H JHS ol 4 A st AA VN 712 BT
2x2 g}

ARG Tstutol M= dgaet 2 SCM, AlF 2fol Aol 2 F&f, QIZtEe, MEFA 7|e7d Y. dlolHy
ofolyg, 8853, ABlA Ato]ddAao] 77 B ok FACE WS AS7F o] FojX| 1 Tk
[Ag1&t 2 SCM (Operations Research and Supply Chain Management)]

d@utet I SCMEob= AAAl B 35379 AIAR AL, *1‘51’\ £ T 5ol THste] ohtst
AARES BASHH, Atk 71HE 7idstal A &ste A8 &2 38T A 2ok FaA&ed,
Bibte], AAlEY, 2AAEHA FA o, AAR J5EA, AL **711, £Q0%, A | AHE SolH,
tels= 7Her AR, EA7IY, Alggo]ld, ttEEARl, ti7]o]&, AZ/dol&, AAIEEA, SHEA

o] Jltt. &AL AEAHES nejst We7|= g dAZ Fof 7I9A ¥ TTEEY AT HAIE &6

[HE 20| ZA0|Z &&HProduct Lifecycle Engineering)]
A F AlEe 38 HAoA AEol ofBA AAEAL, AR, H7|E =7 54 siAlolf=

QsEln 9t AE efolmatol2 2t RopolAe AEC] HA| to|matol2e Rejd A& 5T HE U
AEAUIA0 A, g, AL, 28, H7] U AR EIPHoR AYUsts WHES AT, QuIHHA
7142 ol@d AE FRIAS U S YT AL AXUCY U Qmel 15 A7E 2T £e EH
@7)ste ofefet L},

1) Product lifecycle analysis and management

_llﬂ

2) Green product & product-service development (Eco-design)
3) Sustainable manufacturing
4) Ubiquitous system engineering (USE) and product lifecycle information infrastructure (UPLII)

[Q17+25H/EHHAEE| QIE{&lM (Ergonomics and Human Computer Interaction)]
ATBE/FUTRE QAN Fool i Alte] AR, e, AAIH, AR SRoIA AFEH T ALEA}
IRl S AaLshr] Yt AFEFAA RIS Ao, S Yioz2 s Qe HCL AMEd 53, fuuAd

ARl 24 CAll % AIE A 2 R S0 FAS E3T Aol FUE U AR B
AFBARQIEo A A 2 WL ALEAL AW W AFEA) SUBA TARYl 59| A7rt Fus] o] 2ojx| 1

(Strategic Technology Management)]
A 492 FEROoR OEH. FY ARokr T URolX|n FJEGFGA )

> Ooff
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A

9

o

o

o](gSI:J)_’ d4d
S 835
28 S
C
M, CRM, EC/
’ MC
, KM

rShEke
sto] EapHoz2
o2 o

|

-

A

FHEA
° | AE
(TP
S. IS, DSS
s EIS

X
Uflé
R
qq
OAEM__M
_u__onn_ m_x,oml_lmﬂq
ﬂuo_a _A_U,._._E,IEOLl
ey o - & K 5 1 T
JIL| ! _—
5 & ﬂ_ = e o o CE <k
i s g - @
- B ) T B o N o oF Eﬂ _
= W ol ) op XK - KD A
il o | 5P ]kx]_._wr] I ]
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IMEN523 AYAEA] 2B ZE 3-0-3

IMEN524 CAD/CAM 2-2-3

IMEN527 Z7gA o] 2-2-3

IMEN528 RMERE7]% 2-2-3

IMEN529 S EXSE 3-0-3

IMEN542 AgAE % 24 3-0-3

IMEN551 st 3-0-3

IMEN553 MM 2-2-3

IMEN555 IR 5t 3-0-3

IMEN561 EECENES 3-0-3

IMEN572 MU AZAF St 3-0-3

IMEN573 AEREEA 3-0-3

IMEN577 =R A AE] 3-0-3

IMEN580 OAMA A K| P A| A E] 3-0-3

IMEN584 IR AE 3-0-3

IMEN585 Eh: el 3-0-3

IMEN586 ARHSEY A5=A 3-0-3

IMEN587 el A 3-0-3

A5 IMEN595 A= bR ek 3-0-3

IMEN597 HAE 49 3-0-3

IMEN611 714718 3-0-3

IMEN623 MRS @t 2-2-3

IMENG625 MAFQ A7) & 2-9-3

IMEN627 2y EYSt 2-9-3

IMEN628 55t 2-2-3

IMENG41 AIFF A Y 1-3-3

IMEN642 LT AYYHE 3-0-3

IMEN643 QAAAI 3t 2-2-3

IMEN645 ArdAgel s 2-2-3

IMEN647 AU-ZHHE AEH oA 3-1-3

IMEN653 AMEAAE 3-0-3

IMEN654 LSAZAE 3-0-3

IMEN661 o] Ata] A3 3-0-3

IMEN662 FAA T 3-0-3

IMEN666 FAFHLS=A 3-0-3

IMEN671 it 9 Ajae 3-0-3

IMEN676 A A A 3-0-3
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4. T2 4R

Gl

oK
_[on

I-Z_g_]

—

IMEN523 }\H*I‘*l Eél_g_%—l (Manufactur|ng Systems Englneerlng) ............................................... (3_0_3)
o) 3, pel % WEAIAEY] B RS AYsiol, AE AUAAT U EPALT] 25S 3t
Autole 2 7Ee wYA chech

ol

IMEN524 CAD/CAM ............................................................................................................................ (2_2_3)
AFEE ol&st A 9 Axo 7|2¥Y2]et CAD/CAM Integrationof #st =4l FAHo=2 HEJA &
o},

IMEN527 __ILXI'X'HO'I (Process Control) ............................................................................................. (2—2—3)
TARtEstel WAL Aol W90 T, Al2E, BY-TYAOl, H7-EYA], PLC Alo] o] W2

o}
A=}
Alo]7]=2t Microprocessors @740 &35t 7= vl

IMEN528 Z-"—%Zc-)iijlé (Manufacturing Information Technology) .............................................. (2_2_3)

APE A 842 bssHA she AIE U A ARAAe] 152 82 1) AF U AE FR domain
knowledge, 2) FAEE 7IYF AR % A28 sy vy, 3) 3@ U SN A4S YA, 4) ¥ A4 LA
& g70le] Ag AU eg A,

IMEN529 Z-”iﬁ_r_if (Manufacturing Management and Strategy) ................................................ (3_0_3)

Az71gel A&A Y-S gls) 1MoRRE ASss oY FRE ofwA 8ol sheAlS ohEct
HeAElE Estol oY ROl B8 MY £EF F. 1 AT ol A A 71Uo] Heste W
W ol3lc)

IMEN542 M3A & 2
CEE

UEAE BN WAL ThFe o4 S5E CFu] S|ZS gt BAN JES sadth CluAy o
QUGS FlEoe st 257, Emedel d B AYA U BAS chEch Tah ARAAY U 4
SEYH FA7|Y 52 "t
IMEN551 ?_I'ﬁ_g_%_ll' (Occupatlon Safety Englneerlng) ................................................................... (3—0_3)

HAE : 24 U 5

IMENS53 QI 7FHd S (HUMaN Performance) s s sststaresesstntititsitititiisisisit s (2-2-3)
R e R ol
A5 & A5 (Cognitive Engineering) ¥ A-&2]& (Psychophysics)o]l AAS & UWEQ2A, A&
2]gF o] W =AW Signal Detection, Al2]=F, Z7HA AHHx 2], Aojolsf, 71, QAIZA Sof w3t o2&
&gttt stEE oS v R QITE-AIAR] Ao S8 & Qv WHS S50
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IMEN555 ?JZIJI\:I El%%l- (Cognitive Psychology) .............................................................................. (3_0_3)
MAs © ARe
SATSHL CRYSE AAR] SolA9) QIzte] ARTAZ APshe stRoz, gte] Akt olo] mE A
YRS ATATh o] BB 53] FaAA AJolH Ay YNSL mopstn UA AYo] S8 4 Y&
B A L IUAS EEC
IMEN56‘| LjIlE_?__,IH_OlE (Network FIOWS) ........................................................................................ (3_0_3)

|
Maats : BB BE GAS

Aul 2ol el 57,

IMEN573 g‘lkl-é%l_i_k_'ll (DeCiSion AnaIySiS) .................................................................................... (3_0_3)
MATS e % B

(e} I . R —wu a2 o o
IMEN577 %Z_‘l*li% (Dynamlc System) ......................................................................................... (3—0—3)
S R
QA U A AbelaisRofol 4 WASHE EREASS Resteln, o3 BAlsher] e J1E ERAA
9 olgg gRET fRUgoRE AAHo] Bt 194 BA QEE £ A2 HYAAH olgg m
gt
IMEN580 9‘I*|-7E:|ZO-|X|%*|¢E£ (DeC|$ion Support System) ........................................................... (3_0_3)
Aapats - ZIFEAIAE, HlojEH|o] A&
HEAIARO] FF2mQ JAPARALY] AAE S Aldsl 7] Y 37FA] 744 a4 HojEfHo] A, mH]
ol ~, ALgAfele] o|Ab4E(Dialogue)g S O2 slo] o]5o] mutdel A7 % Ledg thert.
IMEN584 ﬁ_i_7|-*|iEél (Expert Systems) ....................................................................................... (3—0—3)
AR AZIEES 58 AaH0 Agdozn ArdS 7Hl AsAAES 7HERtt. ol st A
BohxARle] 7R 40t 28, M 59 o|8L &Setn AR AAH TEYUS chEct
IMEN585 %%_g_%l- (FlnanCIaI Englneerlng) ................................................................................... (3—0—3)

0%

AUET 2EAABS FoR WA Bsts wRolch AUAY L Fejol B J1EAY, 2e) 2,
AY L YRS ST 28UWY AR ASUY Y, AT IAEY 1x L HRIF}
15

7b 28 olgolck. 1 9] AlojH

g = A (Advanced Computer Applications in Industrial Engineering) - (3-0-3)
A A E¢o] 7idt o]9] AAS8S FAC=R 510, of7|o] BQast AFH (53] Oto]2
2AFENY 7|2 ¥ &, C, APL, ADA 59| ¢doj9] stg& Twsit).
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IMEN5S87 utsh7| =42 HLHMH (Science and Technology Policy Research) ««eeeeereeeeeineeeen (3—0-3)
st =71 AAE L M2 Bel7|e AAS AEctl g8ste 5o o &0, AUAE = Aojs
o]

A apstrleo] 27442 22 AXAL At o] G0l welrlad A ZofolA o] FO|X|AL Sle thget 044
wOoFS AmEL, AA| A3 AR 242 S5l AetrlegA A4 552 siYdsiaAr ot
(Product Development Strategy) ............................................................ (3_0_3)

IMEN595 | E 7} 2F

e i 39 wHHEoA "Hojure igsor sH=A]?70f Of
nEZ2Q, A 2Ql, APEst At AEEAS B YT 52 @EKJQE
S A|sht

tigozn AMEr1d, Ae

2 ot AR 2 g

ro
>,
Rl
ofr
1%
rg o

in)

IMEN597 EIZ'Eé'l %%1 (Degltal Management) ................................................................................ (3—0—3)

Digital 71%°] 7|Qolxe] gl tjst ZjWAQl @D oAl2 Fojuwn 5| A w7|%(Information

Technology)?] 28< reviewstth 7|d&=9] 2712 A|¥st= ERP (Enterprise Resource Planning)7|< ¥}t
3 ]

[e] . =2
A Systemz2 #ASHL, A5 H FEES S5t 1 7S ddTh

IMEN611 7|27|& (Technology Planning): -« (3-0-3)
s57 9 nad B 93 2|1EHL 2ol tiste] WU, MREAZ SAlolE, nAYRRA, Ha]

2, 71478, SejRA, S|RT 52 ched)

IMEN623 J\H}\I‘Zl‘EgI- (Manufacturlng Systems and Automatlon) ............................................... (2—2_3)

A41H2 0 CAD/CAM
Shop Floorg Alojsti= Control Software?] &&4Q1 AA %L FHE 9sfA] Control Function,
Information, Implementation .+t& 5& &t

IMEN625 *OHLrRijlg (Manufacturlng Component Technology) ----------------------------------------------- (2—2—3)
AxE XY BAQA7|E 0 CAM, CNC, CAI Bof o]&& 3sh&4stal, Digital Factory, 7HYA3AHVirtual
Manufacturing) % e-Manufacturingof|®] H22 25t HHH =22 LIt AR AT EYo]ZS o] 8&5t9] xj 9]

1=l
NerES DG, AR 280 5T InelEe T AR AT
IMEN627 Eig—g—g_!' (Robot Englneerlng) ..................................................................................... (2 2 3)
g8 2rE0] P&, AU, AolAx L Ao} AnalFol e AR Ay AABA) AFst] mad
B B4 B AN, V1R A5, 2RE px0) fid Jl9ed a4, 2wE me2asy do,
Gripper +& % A&, 2HE NEA AL, 2HE d537F o2 4.
IMEN628 %%I.g%l- (Englneerlng Metrology) .................................................................................. (2—2—3)
BAAOIA At 24 U el gRE Jlau W Addsiel, 350 FUE, Jests A% AR
28 247142 ol
IMEN641 ?_I?_I'—g—%_!'}\algn‘l (Ergonomlcs Laboratory) ......................................................................... (1—3—3)
ARTHE ¢ Qzrgel
QzhEel, Qs QIRlelal, AlARlel So) Qizbgel BATBOY ChEoiR olgd ndg AYL E
stol Azetol, Qztgst SAulol ALY U Welg ojdlck.
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IMEN642 QI7-gstldRe 2 (Human Factors Research Mathodology): - weweererereseeeneneen: (3-0-3)
I e
o17tgstofl Al Qe oAl AIAZHULE thF0, Factorial Design, Fractional Factorial Design,

= O

Central Composite Design, Response Surface Methodology =& &h&3tth EA7|H O 2= Regression,
ANOVA, Nonparametric Statistics & 553t}

IMENGA43 Q1| TEl (BIOMECHANICS) +w+wswersrrssrsrssrsraresstitesitsiet ittt (2-2-3)
NAE TR, AzRet
oeransl U Aejere J1E2 stof A L& U AYL RSN, YA 1HS 53 255
tujstel QRIS L5} FARHS ATt ofo] i ANSAS, UMDY, Aojolg 5L FyMoR
HFstol ARAE wR S ApEdtct.
IMEN645 ;&II'%"}\oHag_i' (Work Phys|ology) ......................................................................................... (2—2—3)
NAE © gt

712590 Aelsto] chat olshet ol2 Estol AU U ofet FWIH0IMY QA AU Er HIED
A7stn WoKIC of okt AHeista AAElel SR ABLY & BobS o] 2ot

IMEN647 J\HZ-"_I_QI‘ (Bioengineering) ................................................................................................ (3_1_3)
Mzat= : olF|olah, Arojrja)ah
AAFEHS] ZIA-A71A siAut ol mhg FPAIAHS /g, ARl Z2F XA de= A5IH, At

2Rl Mg BRsl,

IMEN653 ?_I?_I‘ ;D'l_IJ;I_E-I ?_IE-I]I-"OI& (Human_Computer Interface) ................................................ (3—0—3)
HAS © gt
AHE AIAE A Al BRI ARRAL B @ ARl gt oA w2 shaettt. AR8/d(Usability)]
W, AAR by, ALEAL QIEIEolA B, AFRA BRI, AFRA ARFEAZIY S AR AlAgle] Ay

73

o mas AZ/AXZAA ol g HeHe] st UHE Eri.

IMEN654 Z-Iln}\"ﬁli (Product DeSIgn and Development) .......................................................... (3_0_3)
AE ARl |EAE ABAALES olslstn, AEAAC Bed Y S asdc. Ads el

(Conceptual Design)9] of2] FI¥at S&ARIES 80, 7<1137HH*L}7<*01H 4] E 1

PARS wrdshs AL W, BAVINE SRTCh SRUROIN BT idea AIEE A2E R g

AEsote nerlES W

IMEN661 15*134ﬁ|§] (Advanced Linear Programming) ----------------------------------------------------------- (3—0—3)
A /\_]4-5'_ : _,47(49,]»7]1&

A@AEE] Aoz AEAA A LAYEAA 7)Y, o, UdE &4, Decomposion ¥, 4
s2A9 1 oy 52 Check
IMEN662 Ol}\l‘}_lzﬁii- (Dlscrete Optlmlzatlon) ................................................................................ (3—0—3)

Mgtz ;o F &g
ALERT T o]&9] ATfet dgAE 59 AAIAR] S8EAE 5422 Bin-Packing, Knapsack, TSP 52l

ojatE| e} 2RSS ChEt.
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IMEN666 ij:"Z-I_Tl_I-Z-I (Applled Stochastlc Processes) .................................................................. (3_0_3)
NATHE © SEA 2SR

AlZHo] & &EA ndo] J|Bol2o 2 ZR717|HhX], Poisson Processes, Renewal Processes, Discrete
Markov Chains, Continuous Markov Chains, Brown Motion £9] FAA WS &2 sh551Y, A 2,
AuluA 29, gi7] 29, A2 29, 398 2% 5919 82 &0

IMEN671 E4-&&t15=23| (Advanced Topics in Quality Engineering):--------s-seeveeeeeseneeeenannen. (3-0-3)
Aol S4S FTA1717] At BAEete] Agto]&ut ASAATA, SE8ATA. 1)1 AEFAZLEA oA

d8Itsst BAEs 7IME 2 oo g AEES e

IMEN676 AAF & 2 nate] (Advanced Production and Inventory Control):-:-:-eooeeeeeeemeeinnne (3-0-3)

PSS SN PASU )

WA 9 Anwe 5 1) ged Agnels s A8 oEAEoR SR, A, A
A A, B U SEA ey, 4A8 AR 2%, FRAMAY 58 oEn
IMEN677 *l]:"O:I HJ\'I (T|me Series Ana|y$i$) ................................................................................. (3_0_3)

Mage ;s 9 E7

AAY AR uloR 3 AASEA 9 o542 915) ARMA, ARIMA, A ARMA M4, ChA% A
AY, SAHPRF SO Ofat ol 2L A5 £3t, AH L 2§ AL Aol 3§ 52 chEck,

IMEN680 1S HAFHEA| AR (Advanced Management Information System)::oeoeeeeeeereeeienns (3-0-3)
ALpahs 0 JIPEAAR
FYPYEA AR N5olgor FHAARINE], FJHAIAR FAMA, ZAEFA 1A, JIPEARAT
E9], Project 93] 52 &oll AAIZIYAM Bl o8 JYaAe] A0 o] Ai&Fo=zn HIA HY
h=1f o] 2A RAZ &5, HIYY & J=S sto}
IMEN681 &SHA|ARIMA 2 B2M (Engineering System Design and Analysis) -« eeeeereeerneee (3-0-3)

Object-Oriented System Analysis & Design o231 7|¥H2 Zx=2 ©F01 Functional, Logic
Programming =9 XX Programming 7]¥H3 Middleware, CORBA, EDM (Electronic Document
Management), Workflow, Management, KMS (Knowledge Management System) £9] zAl7|&5& ngst

o},

|
|

IMEN6 ]I E_I4|O1—g—%_| ( oftware Engineering) ------------------------------------------------------------------------- (3—0—3)
HMEXQ Software®ate] 7|We 7l2X|1 A2 Software’IUWHES, S5 A& (Objective-
Oriented)7|¥2 HLsHC}

IMEN683 OI%Z'%QI 1%_‘:_}" (Advanced ArtIfICIal Inte”lgence) ............................................... (3_0_3)
AEAlsol Tt 7ig R g S&o= 59 Jig. MEAAE, A4 Ho]x AJARL Expert System,
Logic, JEAIAH 9] &8 S5 HEO= ot

IMEN685 ZH|R|3F7|2& (Object-Oriented TeChNOIOgy) - - - wwsresrrrermssirisssinisiss (3-0-3)
71 2A

A AF 71e oA A, Al A ojet Al A1 tlolE HjojAo] gt AR XA, 22l 7]
A AR A AAFEH S AAVIEE et 53] ZeeHencapsulation), 4&(inheritance), T3
(polymorphism), 4 Ho]8 §(abstract data type)i} 22 WA AT 7|=9] /g oS FHAL
6]'é-o]‘l:4-
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IMEN690 A|SgjOo]M7|8 U 2AM (Simulation Technique and Output Analysis)::wooeeeeeeereeeee (2-2-3)
Algeold <dojoll st RAGE, FAS, &Y, 2% dEfx2 5 S8, 55, ALY, A
o] dol olgh A|ARIY] vlwETt, Algdo]ld RHo] B/ F7F 52 EZPTIr

IMEN695 A EDHE (Information Modeling): -+ sssserseresssimismiiiiitnitiiiiit s (3-0-3)
Data modeling, metadata modeling, metadata transformation, business process modeling,
semantics £9] AP gda] dl Bk ey Zxof tfsto] A7fStaL, eBusiness?t eManufacturingof|@] #A1-8-9j

thsto] st aict.
IMEN699 &'*rf%%?_ (Master Thesis Research) ------------------------------------------------------------------- (7rﬁ%_rzn-|)

IMEN721 7|3|-E%on I (Geometrlc Modellng I) ............................................................................ (3_0_3)
Surface Model, Solid Model £9] 3xtY FAFS AAIst, AAIE XY Ao 2HE folHE AAsSH=

YHES hRol, Bolo S8 BUH FAIS ohEch

IMEN722 7|52 & T (Geometric Modeling IL )« - -« wsrrrsesseimssmmsssissieieeseis (3-0-3)
A52% : 7letRgd |
Feature-base CAD/CAM, Geometric Constraint Solving, Volume Modeling S 3&xFd A9 HAA/7t+
EU g e R TE s =l e

IMEN723 A ZZ|5S (Manufacturing INtelligence) -« e (3-0-3)

AzgEd Bas Azre] xAT Zde pdststel, zte] YL Foln aWAAAS AHATI7] A3t
29 hEct o]5 ste X|Al5st (Knowledge Engineering), Petri net, Neural network, Automata
theory 5= 9‘.°]J1 AP B oA DA SHE ohefet S 8FAIE et

IMEN725 £2|#|0{E£2 (Advanced Topics in NUMerical CONtrol)- - - wserrerereereserscieeene. (3-0-3)
NC Zot9] Al7le % o= WEEW (CIAZAL Aolr] * 2= EQ0]), NC 385U (=% R 3&71=),

223 AR EH(CIMTY] AA)oA a7t

IMEN727 2EEIA EE (Advanced Topics in RODOLICS) e reeremsrmmesrmmsimiimsisiscci (3-1-3)
At 8 2 HEO =AMAIE 9 Fojr|HE Zlo] 9JA o0 Path/Trajectory Planning, High Level Motion
Programming, Advanced Control 7| & Al 28 £=& FIsHt.

IMEN731 Z&7|& (Computor Aided Process PlanningiCAPP) -, (2-2-3)
AXEo] 93t ZAAE A=gE t}E 1, CAD, GT Coding2 £3%F ¥Z9] Design Representation, Plan

RepresentationS 8h<5otH, Variant @ Generative A&7 |HES AL QA th&ct.

IMEN735 Z|-ZLZ8t (TOOI ENGINEEIFING) -+ wrrerersesrersrassssmsssisinstis et (3-1-3)
H3THE  2AIR ol
Jig ¥ Fixture Designo] &gt 7]E2X0Q] o2& th=0, CAD9| 9st AA7|¥H ¥ §8%9 Manufacturing

S
Process Design2 9|3t Approach® Z$Hsic}
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IMEN737 ;H*I‘jl-j- (Metal Cuttlng Theory and Practlce) ............................................................ (3_1_3)
Maats SR

AA7HE9 7120l E

L

% % o
o] dA HE2 et 2Aaxd A

4 PEFE U JbEEE S AWHRINS et Aud
LAk Algelold, M) AAY 2 AN JEe Apdch

IMEN738 tf%'l*l-ﬂ:“ﬁ__rl_ (Industrlal Case Study) ............................................................................. (3_1_3)
A5 AYZIE 2 dATA A&A7]= AE AR sty AA A7IE ZA1e] HAle) s, &
A gl B9 55 FolA ATEA siAsE S vl
IMEN753 QI7t&ste| 1-5=4| (Advanced Topics in Ergonomics and Human Factors):- (3-0-3)
Aapabs o IZbgst, Vs
A-71A A|ARN DA oA ejstojof & QIZte] it ¢ 482 FAC2 oY, 7[AA=A A
gt S5 24 stollA] AFG4e8A] Q1o U]X|= &S HEH.
IMEN763 Hl}d%éj.“"?__i (Noniinear Programming) ............................................................................ (3_0_3)
Aapats o A=
A7 vAEd Ay FAGEAE dEed AdxRido]l e AR gle 49 s

Kuhn-Tucker %71, £%0]&, Line Search, Steepest Descent, Newton's Conjugate Gradient,
Quasi-Newton ¥, Primal, Penalty, Lagrangian ¥12]% =2 vj-&rct.

IMEN764 %Z_'ij."i_jlhé'l (Dynamic Programming) .............................................................................. (3_0_3)
Myt : A"sble
CheA ojabA eAlo] A U siY A TRA HTHE 2 2A|(Shortest Path Problem), Au|iA], AHul,
AAEY, AAA ], ALyl 24 Solo] S8 mawT

IMEN766 EH)'O'% (Queueing Theory) ............................................................................................ (3_0_3)
LEE LIS R
o7 @Ak (Waiting)o] st AlARL 24 918 ol2o2, M/M/1, M/G/1 59 712 tf7|2d, Work?)

7I'g. Markovian Queues, 9419 (Priority)E 112{5t+= E%, Gl/G/1 23 2 AR Y 52 FaeT.

IMEN772 ﬂ%%j.‘" (Llnear Statlstlcal Model) ................................................................................ (3—0—3)
H41%  2E L 5
SARRe FA0R o HPEARY] Avole U S8

BEARREA, Multi-Equation 23, v]A

DEOR o207l MAAAY EL Awo| NE JLgE Fo| A, Fault Tree ¥4, Al2lwitze] 8%
E
-

ol Wy, £% Bx(Life Distribution)o] S4EM % S8, Au] ¥ FAE 5 Ygog ),

IMEN780 A9 4 EA A8 uS =4 (Advanced Topics in Management Information System)-----(3-0-3)

BRRYEA AR Fopo] 2 7|l ®ato] met AIEA Al=EH e
ERP, X|A17H, Data Warehouse, DB Marketing, SCM £& AL QA th&c}.
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IMEN78‘I _E_Lr%'i*lﬁ% (Dlstributed Informatlon System) ....................................................... (3_0_3)

xxjo] ulojetet ARPe] Frjo] mE FuAasle] xmue] 28H9 B4 28WW 2 Distributed
Database, Distributed Decision, Support System-S X sto] AJAERIZFO] FAl A|ARIS] x{1/d, of23]=
= et

IMEN786 J_EExl'% (Advanced Investment Theory) ................................................................... (3_0_3)
AXAZIOIA 0] Aol 2o Tet A4l EW SPASoA Asfst: ZoR 2 HE0IEWAAL Mertond)
AHAZIO|HS] REEQ o2 U B FAl, AXANAY YT EYE /WL ol 52 R

IMEN80‘| Lf%%%%%_!-k”ﬂ“_l- I (IME Semlnar I ) .......................................................................... (1_0_1)
IMEN802 t[-%% 3_||-k”|:|||_‘-]1 (IME Semlnar]:[) .......................................................................... (1_0_1)
IMEN805 %%Mlnl L* (Seminar in Special Topics) ------------------------------------------------------------------------ (1—0—1)

sy zAwz 2Ue MEHE AAshs Aoy Bgolck,

IMEN811 A Z8tEE A/Z (Special Topics in Management Engineering A/Z):«:«coeeeeeeees (3-0-3)
dETTEor] MEE AASSS AT 24l o9 ¥a 2 EEZ Y3t gEo|o

IMEN821 MAHESHE R A/Z (Special Topics in Manufacturing Engineering A/Z)««:---eeeeeeeeeees (3-0-3)
BAbserEore] A= ARG5S A 22 o8y ¥8 2 EEZ ¢t ol

IMEN841 QI7+-238tE2 A/Z (Special Topics in Human Factors Engineering A/Z)-:--«weeeee (3-0-3)
ATtF a0k 2L AASFESS gt 2| oj29 ¥a U EES {3t Zh=olth

IMEN861 Z|Z3I-25FE2 A/Z (Special Topics in Operations Research A/Z)::::ceeeereeeines (3-0-3)
O.R. ¥ SE&E5AR0 M2 AXSFES st 2|2 o]&29] ¥a U EES st HFolct

IMENS62 U AH|ZIA| AE (SCheduling SyStEM): - - -wserrsresimseimeiieiisiiiieie e (3-0-3)
LREAI— | Heh AT ol22 st AAAR] A" =AY siES #sl oles ABY siE. o=

3
AHE Hsst AMASA AR 25 9l "R ARI|ES SEFIH

ol

IMEN881 HEXHAHZSHEE A/Z (Special Topics in Information Systems A/Z):--ww--eeeeeeeeeeenes (3-0-3)
FEAA X AFE FEEo] M2 AASSS A 52 ol|q ¥r ¥ EES ¢t dh=o|t.

d

™ =
solRolel B Beluolel M2E AASEE 93t AT o|ge] WE U ERE U A502 o Ag
oz eqstuAl gt

>,
N
mo
rm "
i
i)

IMEN899 hlll-*l-_Ll_:_E_%__fL (Doctora| Dissertation Research) ...................................................... (7'-%%_!-%:1)
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HAp - H7]5<tdf

=

1. 1SER

AAR71 5o et e 2% £ G712 Soto] AARYIBE Rolo] EA 244} 712 AL
Z75tet] LESES £1 ok E SPESO] Ao AL, AP 5L FYY W opUt, AL olEM
ARG ARG B3 £F &S L& AWORM 2147]9 TEARSL AHEE o|Tosbe AlEA W AME
el w8 SRS £ ek PR} WG Hobs A Aol A APMAL, FREA U AEAe, AR
To, AAY @ 2uE) wieA] 9 QAL AA 82 W VLSI A7) olil Bokz Uieolmict

F Be 582 9sto] AL L uAbubg SIS e RRBe

AFSIT Qlck. 7F Pobd mg BES} WA ATFoR: oz L.

[AH[0] E dHHAL]

Aol ArhdAre]o] nEstof] mef HFEE 7]leS ol&et Ao R AIA" et HFo] HAEHIAL e
Aol & ehpe] Alojgst FopollM s =7F AFY Ao RS REEAlo] H ARSAR w7l E
AAZEHA & & 2 e M2 Aofoled /Ee S22 s H A7 Z2I32 /1ES s S8l
kil ot A AE A e F2 A Zokze Alojol2(2 XA, vl dgAf, FAA, AsAlA,
AN, A, A AL 5), 2 SAA0] R AARE Alo] AlA8, PLC 3 VMEA| AR, A58
AAPAA] H AHEAY7], 1&53 ACRY tetol8, mA] 3 Ageledo] 38, s7Al0, AT AFFAol SOl

=
> AP 2Pty Urk,

FJEFA U AlS A Boke JEAYY oz HI-gE-HAREH 5 THHU S&EoFE tito® oy,
et AEYoRYE A2 A5 U HolHE FF oA OE Xo2 BEUYAY st 7les AFohe
wopoltt. 53], BAlROM = AEY 1G-S s 59 7|ed HFH, oA Fofoi= sy
dlolEl S HAIEA ARG o] &ato] Hrot il P2 §stsl: 7|2 ot dA) XgE1 Qs 28
AT BofRe =AoIY Mool & FEoks dg&4tre, A A2 ol 584l 71&,

Y= sH(Cryptography), R FAJRS, AULEZIE, ed4dst, shatsle] AlA®l, nahal TV(HDTV),
ABAE7I|&, ALAlgA]2], Colordl 542 52 & 4 Ut

AFE TR0k 2 AR A AREH 822 UEs 4 o AR st ARE 82
AFEE ol&sto] Digital/Analog Hardwarel A5 2% 59| Real-Time A|ARIS L5350 AFEH AA
AX] General Purpose High Performance ZAZE¥ul oz} EA S 8of tfste] £A3tE Application

Specific Integrated Circuit(ASIC)9] 540 2 witfst 288 7HA]
ol s AFH Aok 185, A, AARE A2

Q17Fe] R|ZH(Perception)it A]5(Intelligence)s AFEIE A=
Machine IntelligenceS £X™A 0 g2 AL}

i)
rol‘
Elin
2
ot
H
o
I
r o)
ru
:
ol
il
lyl
i)
2
o

)
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o] ok tlfAteloA 7H Zgets ¥ §9 shtzA FEEA AvjL tofstz gt Mz2&
Mz d-+3A7F dirsa et 53], o]

WYL e ATRorRL ANEW oA AHE Al B, 2F 22 MA U A 2F
Clol 22 A5 ek AU el mﬂ 9 AAL AE ARl olXE 93 AAPA] AHEE

op

7t& oy AlAR] 7R @ dlolg A 27| Aol mHZ9 QA 7|y AL, 245 BAE2] RSCAAS
3t Code?] Ha‘, AHI}C] Propagation & *Oﬂ et AL 5

[HF=R| & A A
Se A ¥ AR BopollM = ¥teA e, 24, AAH g2 R 370 Hst A5 885t o,
olgist AE 95l ¥r=A] AXF MRS 2§ class10000]519] clean roomA|Addt ¥te A 24 L A7|A

£492 B4517] U wEA] FYAES FHo2 VI ATUL 2YstT 9lon, CiYRt 2 U aA A
Software®} EXAH|2 ztxo] vled| T 7|x7|&, AA7]|E, 28740 79 J12 285t 9lct
%9 A7¥ok: LCDY PDPE 913t CAZelo] 44} % Aojg)2, ufo]azu} YA (MMIC), Ht

MALseh, BHeA] LED ¥ oA S Yt FARgeh, the

al

= o T

15 =
38 5o 9t

¥

L4

o]
A8, Y AAF U 3|2, vlo]Q A
Hio] @ FAAS 93t Ldlo]Q Hlgts2 X

[MZre|2 E VLSI dA]

VLSI(Very Large Scale Intergration)®of= A 2-& AAs 2 IS MHAsty AASH & 1 LS EA 6=

(0]
+0F, Soc(System-on Chip) 381 AA7|HE Aot SocBAIE Ahsatot7] st &of, AR} AEA
ool ASEAY 59 dAPorz T A} 885 9l A7 == Gbps DRAM QlEjmjo|A F9] 14

CMOS A3 47, PDP 3 LCDAIEA2] 3247, ohd2 T tAld ety S9 CMOSehd21 32
A7, P79 AlAE) M2 AEAR o5 W MM A, BYWs ChSMA. 14 AlBold 71
SDRAMH{A Ad9] A44 od % ASHAY SO A7r} Bus] AP Yt

[Z8H]
7y B3 A7 3 o33
A Atapy 245 431 7] 28514
uAtabg 18514 14518 32514
Sy 36314 24314 6031
[ZIHE 0|4 Al SOJALEH
Jb it watsbd mhee of hEse maEic
(&, A= Apsbdal Alouatee watsbdolA Alelgict)
- AR} et @ik
- Efela} ojetl @ik
- FAfE @ Esba shy A00SHe] mFR(63PENIA] Q1)
4. tetd 25 Waolp 12
2ot Aojubs AXIER T BRI oA 22t 2817] o] 4F o] sstolof Bt £

ol olsstolof e,
C}. EECESOZ, 803 £7F QU
- EECE802 IT Scientific Writing: AAl, £33, @Aty o2 47F
- EECE803 IT Research Paper Presentation Skill: £38F, ghAtubA o] 247
A7) £ 22 MARZIZeLD getse] oR selne £¢azio Nt elgstn S0l
AARITE o, gist #7874 B8ALle e
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MBS YLE

ol 4= += Sfos =y 70| -Al % -5}

EECES90 A7) el E 0-5-3

e EECE695A/7Z RAR 7| ZsHER A/7 ki

EECE802 IT Scientific Writing 3-0-2

EECE803 IT Research Paper Presentation Skill 3-0-2

EECE564 MY A|AHO] 2 3-0-3

EECES565 2YEZS 3-0-3

EECE566 A7) 71A 3-0-3

EECE567 AH A 2] 3-0-3

EECE568 E| A ofo] & 3-0-3

EECE659 H|AH A]AElo]2 3-0-3

EECE660 AE71 Aojol& 3-0-3

EECE663 e 3-0-3

EECE664 Al AR AR 3-0-3

EECE668 FRAA o 3-0-3

EECE672 A Z| A A o] 3-0-3

EECET53 AlojAl A" 8 A/Z 3-0-3

EECES74 g U A mRAA 3-0-3

EECE575 B AR AE 3-0-3

s EECE576 SAEANE 3-0-3

EECES77 HE 9 2ol 3-0-3

EECE578 HAEEAl 3-0-3

EECE579 JE 8 SATECT 3-0-3

EECE580 e SATA 3-0-3

HEEA EECE581 T2ORE A5 3-0-3

= EECE582 PR RS 3-0-3

Here EECE583 AR R 3-0-3

EECE589 Aol 3-0-3

EECE645 SARA 2 A2 3-0-3

EECEG46 NS 7N 3-0-3

EECE669 T 2&g o] EAl 3-0-3

EECE670 A5 37 3-0-3

EECE677 dEA duE 3-0-3

EECE754A/7 & A AsAR E2 A/Z 3-0-3

EECES50 LFEFEAEA 3-0-3

EECE551 HAE ggAE 3-0-3

a5 EECE552 A=Eu| A 3-0-3

EECE553 AEEREH d= 3-0-3

EECES73 SHAEE o] &3 YE me2 Iy 3-0-3
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O] & = sfefis T !
EECE594 01 AlZ3}
EECE599 olHT] EA]AE o}7|ElX]
EECE621 o AA YESZ
HHE EECE651 Azgoldd olEl] A
EECE679 Hejojcjo] ¢ya)s
EECE750A/Z MAtZst E2 A/7
EECE751 =304 8 &
EECE584 13 ARpIst
EECE585 ol st |
EECEb586 AR SR]6)A
EECE587 Zuzapgst
wrE A EECES88 QHELiolE 2 A |
ESRTRS
EECE671 g ARp7|eH
EECE673 glojct2sH I
EECE675 ARP|A 2E
EECE753A/Z AR E2 A/Z
EECE554 WEA] o gAaE ol aAteAd
EECE555 AR
EECE556 Uk g R AR}
R 2 A e EECE557 51312 Bt A AR
EECES58 vk A AX A %)
EECE560 Ui & Apst
EECE561 S A AR
EECE562 2 g oFx}adat |
EECE593 Fuza =352
U A EECE596 RC 32 A7A
SRR EECE598 U R RFARF
EECE630 HMA7] Zet=op AEeg o)A
EECE642 13 MOS AR
EECE653 oA 2R
EECE654 Zapxup 2R
EECE655 OFRPA A} 5}
EECE656 uF & x| OFA}ag-ak
EECE657A/7Z HtE A AXIER A/Z
EECE676 ERERE
EECE752A/Z A U GR}Eof E= A/Z
EECE569 opg g A 2
Ll EECE570 oA Adelz 2A
EECE571 ZAAez AL A
EECE572 RN dnels ¢ AnEYo]
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Ol+7& += e - i g=te] 7ro|-A13{-5}A
EECE597 P33 = M4 3-0-3
g VLSI EECE667 ARG 2 |4 L HA AT EY 0] 3-0-3
EECE680 tlol&] ®¥igtr] 47 3-0-3
EECE595 AR 7] s A G 1-0-1
A= T EECE699(1-9) A=At 7p e
EECE899(1-9) YbAbe Boj oL Jha kA

4. AIAE HQ

EECES50 T2 ZIZE{ M (Advanced Computer Design): e (3-0-3)
1\1/\)4-5 . EECE471(ZA&H AA)

s AFH AMEEE W¥EZ VHDL ddoj2 dAlst AlgeoldtesA vigt. 15 fixed?}

floating pt, multiplier®t divider(Wallace Tree, Booth &) A7, RISC 7|¥(Register file, TLB &), cache,

= O

pipeline, superpipeline, superscalar 5& A7}t

EECE551 qzlE-l O=|Jk|-i.|a| (Digital Image processing) ................................................................. (3_0_3)
M4&3E 0 EECE451(H A8 ASA2])

AFEO oot 49 Aot BAS tEt. ol ¢sll AFEQ] AlZAY 2o} de], FUYAIATY] wHd,
=3, dAsHquantization), 949 7JA(enhancement)yt & L(restoration), 2XFd Tjo|E 9] =WE{=x 1} Hst
2 Y FEAY 7IHE alctL oXdE, Y. A 59 FEARAVIHS OEH. ETF oy wHE
2 ol§3t YAel IYRAES AhStL o5 U3 A YA ARE AT 2T

EECES52 ZIZE{H|Z] (COMPULEr ViSION) e ererersrrmsmrmimmsiisiiniiiini s (3-0-3)

ZHH2tet Laser range scanner =9 oz FAX|AHCS F2|A EXA, image digitization, structured
lighting &3 72 image formationof sl Bj$1, P4 TEHY, oX|ZAZ, stereo vision, photometric
stereo, A& A 2](hierarchical processing) =9 A7|xz]} EA 2 o2t Est FAAAE, texture,
motion §< 083 YA B ol 2R AL symbolic YA AAEFPUL hech E3t 254, AU
oj2] 7|stetAl 1329 mAYY S A7Stal symbolic image®t UHA], inferenceE &3t &4
o}-2-2] biological visual perception®] A1733]2 Y2]ot A= hardware, software H|ZYS MHWHSL =2 H
E ZEES 23l hand-eye-coordination o]2< 9hysict.

1
ro
_|z
m\o
)
M
i)

EECE553 A|7:|9'| nE-I?J_E_ (Introductlon to Neural Networks) ..................................................... (3_0_3)
Aab=2  EECE233(A1s @ A|AH), CSED321(Z =212y ¢lof)
o7t =x]9o] xR E mHlst A7 AZEQ LR, &&o|2 ) 28 Multilayer Perceptron, Neural Network

Design Using Evolutionary Algorithms, Radial Basis Function Network, Support Vector Machine,
Kohonen Clustering Network, Associative Memory Network, Tfj&iQlAly} 28 2.9

EECES54 Bt ¥ AZ2 0 422 FM (Physics of Semiconductor and Display Devices) - (3-0-3)
M2 0 EECE 301(8Fe x| AA+Es])
HtE A 9] static ¥ dynamic &4, AX} band 2R3 FRIEA|, A/ YUre4AA 2 LED, OLED, LCD, PQR
gAazeo] AX 2455 AAst e
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EECE555 H42tE/d (Properties of Optical Materials and Devices):«w-wwereseereeesesesesnsneees (3-0-3)
oux] WE, d&ole. #a2F kp ol&S LR RI=A ¥3 3 FAFRNX F5

& Zgold Soll tisto] TR

EECE556 HFEH| AZF1 (Semiconductor Devices I )« - (3-0-3)
A4at=E 0 EECE211(§E=AAAESEHT)
tiskd %9 Bipolar Transistor®] sAtde], §74, 2, 2 HBTO #sh Alvt 7]&S 555 979
X P/N Junction, Heterojunction 9] Junction, emitter-base junction, base, collector, high current
level behavior, t gJ2A4AS st 57} & So] ZatEIC

EECES57 3}3H2 HIE | AZ} (Compound Semiconductor Deviges): - wwrrmrrsrssusisiiinnan. (3-0-3)
M4atE 0 EECESS4(EEEA] AAF &74)

Sate WEAlY 712 24, ok WeAe] AW @4 U 28, MR TR VA ZRAAVS 52 )
I, &304 ARKC]: HEMT, MISFET, MESFET), 81318 vher] AAslz Rof 52 sladict.

Ho

EECE558 I:I|-E;'(-" c')l)(\sl;él' (Sem'conductor Crysta| Growth) ....................................................... (3_0_3)
M21}2 . EECE412(A }KHE“#)
2787473 0l&. bulk 274787, WBAo|meFA](LPE), 7]%011134‘%*](\/%) w7154 ol EA|(MOVPE), &AM
T EAI(MBE) 52 -1, 2747479 AlLtr] Algelold, 24 E7F ¥ 52 e

EECES560 LEEZZFZEE (NANOEIECIIONICS) e wrwsrssrrrresrsrsssssstsssisisi i (3-0-3)
M43 : EECESSAMLEA 2 ) AZa o] £AH24)
Ve EW JEIRA, ERo JAPYE], EHo] Qoide M/M=AY, HHe FebH Y, EHo wA
8, WEA ERNE 7)1a WER] Axo) S8 §2 oE

EECES61 HFEX| AZFT (Semiconductor devices Il )« - i (3-0-3)
Aaabs 0 EECE401(YH=A] AT
AR 3] 2 (Integrated Circuits)?] 7] 24Xl MOS(Metal Oxide Semiconductor) Transistor?] 7|E2EAMS
AZfstct. ¥t |9 712 E4, junctions, 72]311 MOS structure 7} Zgt=EIct, T2]31 MOSFET AX}e] DC,
AC 57 9 Modelingo] tjsto] dotdn 2| A= 5747|Hol QJgh uJA|+& MOS Transistor?] JAw
uj- -t

EECE562 8_9_%|=Z|- 3_||-I (App|led Quantum MeChan|C$ I) ......................................................... (3_0_3)
WEA] aAh GAb AR D DA 22 o2 93 1AM oAb dete Beteo) mdlA nAstel, A W
A4, oAl e, gRF B, Astols So wl ujech,

EECE564 A-|3:|*|/\E|IO|E (Linear System Theory) ........................................................................ (3_0_3)
A4ab= 0 EECE322(AFsAl0l 5 71&). MATH120(S-8AJ )

M A AEIO] state space HAMZ|®H, Lyapunov stability, BIBO stability, 7}A|o]Ad(controllability), 714
A (observability), single-input A]AEIW multi-input A]|AEIQ] 1.8 X] X]A(eigenvalue assignment) 7]%H0j
o3t EpH4 ARAol7]9] Al #E7|(observer)e] 47 U decoupling 7|% 52 chEct.

EECEDA5 EHE LBF (RODOLICS) w+++vressrerereresseersserssressnenssesasseise st (3-0-3)
7tz R Y EO] kinematics, inverse kinematics, Jacobian 58 §%35}1 trajectory planningS %3t
T} manipulator ©] dynamics % inverse dynamicsS N-E, L-E W¥loz2 Qw31 2HEO] FHoj7|Hoz

computed torque method, adaptive control, VSS @ 7t& 2 BAMIA =& AJ|siC}
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EECE566 axl-jlﬁl (Electrlcal Machinery) ...................................................................................... (3_0_3)

Magnetic systems, ¥147] o] AF77], 5717], =] 59 dg ¥ A GEHY 7 54, oyA] g
A, 98 52 U-FH reference frame theoryS o]&sto] AC 57|19 wte o] &8 S48 28¢ &
o]

9)= D-Q equationg & E3tc}.

<

EECES67 ;ﬂe__ql;ﬂxl.*liE:q (Power Elevtronics Systems) ............................................................... (3_0_3)

AFYEA]  AXE ARESE AHARAAHCS 7]Zo]lE22 O AHWY$r|2A4 phase- controlled
rectifier, dc-to-dc converter, PWM inverter, power supply ¥ resonant converter &< &t} ®£3gt 7t
SERE MBI ERCREY

EECE568 _%IZ_-!Z-"O-IO'% (Optlmal Control Theory) ......................................................................... (3_0_3)
M4H2 : BECES64(H %A A0 2)

Dynamic programming, ®84%,  Pontryagin's minimum principle % two-point boundary-value

problem 52 ©F0 A4 A7t A4, FH4 A= FAQ sAAQ 71M " AR ZHE Ad’dn. ®=23F LQG
+A), optimal state estimation, prediction and filltering 5-& Hj-2Ct}.
EECE569 OI-'—EJ'EJ_ ﬂz_'liili (Analog Integrated Circuits) ........................................................... (3—0_3)

A42 0 EECE331(XAT8] 2 1) EECE 335(A A3 2 1)

Hand analysis® SIGMA-SPICE simulationg &35 CMOS otd=27 AAZ 2 HAA 7|HE vt CS CG
Ch& o] hl EWX|AHEH Ki7]_4 57&0 i’\ﬁ};}_ _7'<_J_L]./\ EHJ—]' 7<]_q. o}7<—1£ Lo|= OH}\—I Hic 70 X okl
At ggaolE] @ XMaY vlolojA 32, Tl Ecint X RS CMOS OP amp, AR 7mjAlE HE=s 2
ot opket £A41E &6l Zo] 9le ofd®= 1 2247, hand analysis ¥ 22 Al&g2o]d 582 7]+

EECE570 CJZ|% RIA3|2 AMA (Digital Integrated CirCUits)- e, (3-0-3)

M4at= 0 EECE331(AAIEIZ 1)

Hand analysis@t SPICE simulationg &5 CMOS X|g AAZ 2 AA7|HS vt} CMOS inverter 3]
29 =Arla], static CMOS 24! 3], =0]%x NORA TSPC £9] dynamic 24! 3]2, pass transistor Z7A]
312 ¢t differential 2A! 32, 2jX] flip/flopE9 =7|32, Ad&EAH 32, adder multiplier data pathE9]
VLSI 7/ 3|2, AXg 477", ROM Flash t|22] SRAM DRAMGY] 22 325 T

EECE57‘| ZIZ*Q_IE *l/\Eé!AE'lﬁl (VLSI System Design) ............................................................... (3_0_3)

Aaib=s 0 EECE273(HAIE AJAHE FA])

2 DBoAL AolE M, 5|2 W, ooty #uWol st9) MA AZo] FHE Fof, £ AHR AAH
o] A7 WHEo| tiste TRsIeE sttt 2AAS] R A|ARIQ] top-down ¥ bottom-up AA W1t o]
o2 A7 &9 st v == sttt Gate array, standard cell-based design, IP-based designit 22 of
2 ZHA] AA AEpdo] tfisto] FRstaL, tiekst AAl AmEojo] FFo st FRsH, 7] A|ARIS Bt
ol A W20l tistol sRtth. UDSMa} SoC Althe] A7 Zdol tiste] sFstal, UDSM &7gdo] 27

+ 9T AHH *37%] ¥ URESE sttt A7 IAIE e =N ”711 AR ELQOlE AA| A
ot e A=s REsith

EECES72 3 2afiH d1ngl£2 & AZEYO (Circuits Analysis Algorithm and Software)----- (3-0-3)
M2 0 EECE231(3] 20]&)
2 BRoflMe AREE ol&st AAL g2 5 siAstet AREste AFEH dudE W AL 7ol tisto
ZHstch, AKX 293 network equations, Sparse Tableau analysis, Modified Node analysis, A& A]A
=]

a

o

Z7] 93t Gaussian elimination % LU decompositiong Hj$1, H|ASE A|AEHIS Z7] Qs
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Newton-Raphson £9] #AEH <d12|E5L ZHsich vjAd ojlE wAAlo 3|& 517] Yst explicit,
implicit, stiff integration formlas 4£X] A& #H o o5 ®HHO] 3 2XQ] sjA wHS vt ® SPICEQ}t
e m&x 32 siA 7)¥, H]AE relaxation 7|¥, waveform-relaxation 7]¥, waceform newton 7]
waveform newton 7|¥] 5& t=t}.

EECE5S73 S AEE o|&5F & m=2 2|7 (Parallel Programming Using Clusters)---=---- (3-0-3)
%]20]] YHt PC £ WorkstationS w2 YEYIZ AASHA % A1 AZg =z 8(0|AL ZFeAgH}

A Qe AT ESE Aol QIEylor AAH URF AREAY] PC %+ Workstation = 3
5 2 A4 AtY(idle processing resource)s &-8s5t1AL o= & AREHE SR = FA
ol2igt FYAH ZAEE E: T2t HEEE AU F857] YiMEe AR ¥E z2 Yy
7IME= Argsliof gt mEta o] dpmofA= A¥bAQl WE mz iy 7iHE wiEe ®9 otyzt 22 AH
= AFEAAMY B2 2Ty VMe dsS 4 0

mi‘;

|

wH
(e}
Ve
a

|d
i)
lrl

NI

EECES74 &8 % 2 T2 M|A (Probability and Random Process): et (3-0-3)

gr59 7|2olgut HE variables®] wg, WA & AmIt. Y variables® o2 S FH L}
stochastic processS A3ttt Stationary process®] linear dynamic systemo] TH$F dynamics@}
filtering problemg T}+ZC}.

EECE575 E}\lAléEﬂ (COmmunication SystemS) ........................................................................... (3_0_3)

M21k2 0 EECES74(3H8 9 g maAA)

AE HER, o HER, 2 AR, 94 WMEX 59 ¥5X o]} ASK, FSK, PSK 59 YA &
Al ALS HH%D}. random process ©|&1 &2 A P} FAIXARIONAMC AZ0] TS FH5IH
o2 FAIAS Hlw FASH
EECE576 Eﬁli}qoli (Statlstlcal Communication Theory) ....................................................... (3_0_3)

MZab= : EECES74(88 2 Wi L2 AA)

AFEA, g8 2 &7, HdEZ2ZNA 59 724282 5551, HEYAS 2= A3, vl A2ES &
At £33t AsdE9 g x40 QlojA olx FAIA 7|&E UWESH AlARS S At S SRl
W, JHol2o] 7idS =Usty FAlIAAE0 &850, Eo2 F&9 548 TRt
EECE577 ZO'IE Dil i%loli (Informatlon and COdlng Theory) ................................................... (3_0_3)

Maabs 0 MATH230(2HE 2 %711) EECE341(73 284155171 &)

dlolE o] A%, #4&. 34 52 agXos 23shy| 3 JHo|g 7|25 shSsith. AHEo 23A Ao

ot 1 A, dEzn, AHHU(Information)?] B3t A2], £AlZ(Communication channel)?] &3 %

o
Rate-distortion &4, B35 o2 &8 &},

EECE578 ElZlE.-I EM (Digita| Communication) ............................................................................ (3_0_3)
Maub2 o EECES74(2He 2 g m2AA)
A SA41 YAl 470stn ofd2 7 wpAlgh ulmatch. PCM, DPCM. DM} 22 249] cix|el 2ss} 4
Al dr20ol Jow bit rate ¥ 353t PCMOJA Q] segment companding A, A|23 multiplexing-framingy =
7](synchronization), A8 AJQA & FHsich

EECES79 4 E LU FSAEQ (Information and Communication Security)-«----oeseeeeemeeeesneeenens (3-0-3)
Cryptographic algorithmi} protocols 5%35t1l, ©o]=9 privacy protection, message authentication,
identity verification, digital signature =9 T}t % 2 dojEr}.
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EECESS80 EI-LH:H 2 }Is_l |'*_l (Spread—Spectrum Communications) ............................................ (3_0_3)
M43 0 EECER74(E& E G mZ A A)
R CICRIREI Y

of E2] "prlo] AL, )

EECES81 12O R|H AlS22] (Advanced Digital Signal Processing): e (3-0-3)
Mk : EECE233(A15 U AJAED)
AH&EA1S 9 o]AMAl & (discrete signal)®] @7, Z-transform, DFT(Discrete Fourier Transform), FFT(Fast
Foruier Transform)& ®%35F S chirp Z-transform, FIR, IR gHxle] Ox|g =g MAZ|HE 450 3
A1) A2 A]2]& VLSI9| speech processing = FFAZ] 5019 3&2 U=t

EECE582 EE;HZ() i (Error—correctlng Codes) .......................................................................... (3—0—3)
oRAAREE A ot EAMS sl Wad oA A AAmel #y @ao] shjoct
Reed-Solomon ¥3, BCH 3%, convolutional 235 £2 ZAloz T}ofst 0 =RAAESO] Hgst dl B35

g, 293 45 24 Soll #wet ojg AAl 121 &2 viet

o

EECE583 J_La-A ° m_¢_ (Adva nced Linear Algebra) ---------------------------------------------------------------------- (3—0—3)
Adda= AL Ao, "Ji'ia 59 BopofA AY AAES BAote= 7| 2AQ0 =o|ot. FH, FFEA, A
FurgAl W 27F 19X U poWE ZAE 7122 dlo] AlWsYH, Positive definite matrices, Jordan

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

EECES84 12 ZZA7|& 1 (Advanced Electromagnetics I ) s (3-0-3)
A4at= 0 EECE361(FAHA)
RA7|ste] 7]Eo] = ZFE9] field theoremiyt 7JES5<2 0|5}t Helmholtz WA Al plane wave
function, cylindrical wave function, spherical wave function2 5823ttt ZAAIRX] 2A(boundary value

problem)¥} 1838t 3] (eigenfunction solution), dyadic Green’s function, vector wave function =9]
MA7|et 718 ol2g ot

EECE585 3|O|Ct 281 (Radar System ENgineering I )« e rsermeimsiiiiiisiiiiiiis (3-0-3)
ML= 0 EECE361 (AR
712 Polthger wxo=m, ZFE ojty wWgAl(Radar equation), o]t} QtELy, RCS (radar cross
section), 8] clutter ¥ ground &1}, EX|AYES +Ect. MTI (Moving Target Indicator), AMTI, MTD
£0] o8] glojc}t 7|11t pulse doppler radar, tracking radar, CW and FM radars £9] wAlS ZH st}

EECE586 A At2F £Z|5jA (Numerical Techniques in Elegtromagnetics): - --seeereereeerenneieinns (3-0-3)

A4ut2 . EECE361(KAA)

Zuzat g99] HMAHGQ] scatteringo|Ut antenna radiation pattern 52 AARSH] st computer
program2 7§2r6to] numerical codedtsitt, 7] 8A 9] 4£8A Tl UTD(Uniform Geometrical Theory of
Diffraction)?} MM(Method of Moment)2 ARE35tH o]&FEofZ%= antenna design, RCS(Radar Cross
Section) AAF &8 m3tshc

EECE587 J__'_mj-%k (Microwave Engineering) -------------------------------------------------------------------------- (3—0—3)
Mpats o EECE361(RAH)
2 GRoMEs ASA o, =i o], 3% old, 2F7] ol&, ¥ Fui7] % F47] °l&, scattering

=2 4d
parameter o], YmHAA A, ferrite YH Aot o] 52 HEH.
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EECE588 orE1|Lt ol = nzl *E-Iﬁl I (Antenna Theory and Design I ) --------------------------------------------- (3—0—3)
Maat2: EECE361(F XA
2 =oAL oYl J|E o]E, ujd o], I2]1 r}jo]E, Z= helix, bicone, spiral, aperture,

reflector, microstrip antenna 59] sfjAd U HAE ot}

EECE589 SL{EB0|2 (Modern Coding Theory) s et (3-0-

Ao Reolg2 4Rl Yyt SEAQ Wi Z[xstaL ot B3o|&of theh 9] A4
ANSS 2 HEE S LDPC (low-density parity-check) 535, RA (repeat-accumulate) ¥3 =&
gtk aejmol Jjuke Rso] 1A W, UF Fn2E0) olF Bauy, 1eln edst Sof

M 5e Fa FA= o

EECE59O 1"7'—8—%_!‘ Igl:‘ll (Electrlcal Englneerlng Laboratory) ...................................................... (0_5_3)
&2 &2X7)7] U Ax|9] Y2]= olsstn 1 AFRHS HloL EXjof A3 AXS Efa AojAol U =

s wiYsh] At &QE grounding system, & AAR%b 55 4AFS] 54 I ARG Aot A9, obgR1

29 OAY 24y U ojo|3zm A B AW S P

EECEbB?3 _%J_L_%]II' %%ili (Microwave Active Circuit) .............................................................. (3_0_3)

M4ak2 0 EECES87(X 15 ut-g3})

Microwave 3|2 AAo] st 7]12S vl ol7]ol= s-paramter, two port network, matching
network, ZZ7|9] o|& 4l stabilityso] Zet=ElC) o] 7|42 dlElo g2 RF transceiver 29| Z7to] &
ZZ7] LNA, Jtjd==27], power amplifier, mixer, 712]1 oscillator 29| A4 7|HE v}

EECE594 ?J};l%%_!- (Recognition Engineering) ............................................................................... (3_0_3
2ol S41717] Sol4 Reulciolst §RHL FAolch olal RIS & ol ol HBHY §F

2 & 4 9tk o TrolME AARollA Fed UAE ARSIL Uk SHAMY FYUAS FHsoz

F2AIch ol BTt ofel AMZ ZE YL & 4 b 5UL 7197 A5 SAoIHL SAP/HTKS ol §

51 9gRlAol AL OpenCVE ol itk & o] meAES S sSe 947 A4 88 AAL oM

g Zlolc. o] AZ o254 o] Hojo] vEElY AWEE AMZ SV AYAAS 93t 2 IfYL

g 4 QA .

EECE595 Z A 7|28 MO|Lt (Seminars in Electrical ENgineering): - weeesersessesecaees (1-0-1)
ofa] 7bx] oo AT Faol Wit ket topice] AolUE gtk

ITCE543/EECE596 RF §_IE )\E'ljh“ (RFIC deSlgn) ............................................................................ (3_0_3)

o= BEAlo] FZAst Hxjog ko Malo] I XE| T 9= wireless communicationg transceiverf& RFIC
chip A719] i 7|&2 vied. 7o &0417] GAE #st architectured] disiA] &-85tal, o] 441

712 33slr] st A HEZEO] passive component, LNA, mixer, oscillator and phase noise 2

EECES97 &3 3|2 MA (Link Circuit DESign)« - - ewerersserssrmmriimmimeiieiiiirisesiseissiseesssesenene (3-0-3)
& AR fA F329 et 2 9l side thEt. ZA7e st EIAIAE Y 2o HYS
ol st 2= 5—3-71] sff &t
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EECE598 L‘-_lr_Z'lxl-/\ZI- (Nanoscale DeVICes) ................................................................................. (3_0_3)
MOSFET29] /1% £7 @2 % meiejo] ojs) 27het, WAl 2xfe] 22, AlX 874, 54 92

Sol ol sedith Ea Ueaste] RoIM B4 A w W A WoL w52 s

EECE599 OlH‘”ElE*liE‘" Ol'?lE‘"i:‘ (Embeded System Archltecture) ......................................... (3_0_3)

M2 EECE374(0to] 22 T2 A L2 2 28

PHYEA 'S KMgeter O Fa/do] WEo] AL 9le solid state disk (SSD)°J EAV|&& t&
t}. Storage?] 7|2 ©@2{9l NAND Flash memory?] At ML/RMaig AlZ]d EAMdo] s v, 1A=,
uARd, AR SSD AAVles sRetth ERE AL HlolH AA7gAlN AHEE 4 l=phase change
RAM (PRAM)o]| tfisi 553kl torage 2 main memory2°] A 87t548 chEc}

EECE62‘| _I?_ﬂ Alﬂ*-l L:IIE_?__li (Wire|ess Sensor NetWOFS) ........................................................... (3_0_3)

A A HEYQA(E+ RYUIHEIA AIA HEY I )= 22 103t B4 M2 A5 2or=M AFdghy
WA, ARl Ae/A19 Bet, A4 §&, A4 5 820 22 Eojyal ot o] dAEofos A
U7 71=, AA coverage Al $1A] MO (localization) =Al, &4l Ad ¥ Al 228 Al oHXA|
S ok 3 A 5 o2 7K Zast 7lsd EA7F e Sk AFE Tk ol2igt Ve A&
2 SRt oy JHA] A HHS AFstHA sEe A dF2 7] A; gt

EECE630 A A}7| £2t&R0F A28 0|4 (Electromagnetic Plasma Simulation):««exeeeereeasenees (3-0-3)
A S, AR ' Egxob A4 siAS S A4S X1 siA WHS o Holed ol 98 A

215 sfol Eareich

EECE442 T2 MOS AZF (Advanced MOS DeviCes) s wsrsresersemsememioremiisineisisissaeieeesesees (3-0-3)
M23+2 : BEECES61(SHZ A 2AH)
CMOS &Xto] 412/ dut #-dste] hot carrier effectsE slA5kal hot carrier resistant structureof st
of o} k.

EECE645 %Alz"}\liz-lal (StatIStlca| Slgnal ProceSSIng) ............................................................. (3—0_3)
A H ASAANN 2F7HE AN FESAE HEHESE, AAE TE A5 AT As #59] Fe=2 U

0, o) I FASHE ER 7 FE0inAl sit mHeolel 284 BEg 2E ohuxe U

Z

t7to] Ao disl AA 2275 9Esty 1 54 U H5S B

EECEb46 A|-E7F M EAIZHE (Introduction to space-time communication):«----eeeeeeeeeee (3-0-3)
Aaats: FEUIdole, SAXMAS AR
Alait B gAlol&9l 7129 BAFA Aol oF 4= ﬁﬂolu AN Az Co|HAJE] 7]HE Hi&
T olF UF UHY A|ARIC] Ajded, tjo|HAIE] 9 tfEe} 7| o g ghsto] skttt
EECE651 Computat|0na| Intellgence .............................................................................................. (3—0—3)

Maabe - 712 =2 39y

Qlzto] BaAIGH $AT BN ojEols Bt weke 223 sy, AMe 5L Ut 1He AR
B mElz 13, g84d A 7|¥H o =29l Evolutionary Algorithm, Particle Swarm Optimization¥t Ant
Colony System2 WA t©}Zct. I of2 9I7t9] E2wAS wdldlst Fuzzy Logic and Systems, 2]
Evolutionary Optimization 7]®H-& AF83}9 Fuzzy System 2A19] 2|A3EH H57|%S 74 Neuro-Fuzzy
System. 280 2A% 253 A1=3} | Clustering 28 £& t}Zct.

- 103 -



EECE653 |i|_|'Ei-" % A2 = (Sem|conductor Fabrlcatlon PrOCGSIng) .............................................. (3_0_3)
St A Alzel dvkasdel 2747474, 4H(diffusion), A 2](annealing), AKX 37 (lithography), w415

A(interconnection), 8ratad A2 & (thin film) 7]£9] ¥ea] 2 AxAX Q] x| g t}l&Ct

EECE454 ZatR0F ZAHE (Plasma  Procesing)- i, (3-0-3)

ZA g 2(Integrated Circuits) AR 7|9 WAoo w2t 1 HQAo] AKX 9= =Z2t=0KPlasma)E o|&
gh AlZHEtch) R =3 (Deposition) 7|&°] ¥2|et S8 hEt. oo Bast 7|& F2t=0} o]&5 olslstH
2|41 Zepxoh Aule A7pEcE

>1

EECE655 %le-ﬁxl-_g_%_ll- Quantum Electronics) .............................................................................. ( —0—3)
Blolx 9 7% AbEAH axtel fle] 9 S8 AT Wapat ole I WE WA i, FAMEE YR}

ool EZol2, 7 A9A % me=y Adf, uA U 7IA] Holx 7ot 28-S chEch

r
T~

EECE656 HI‘Ei-" OFxl--Tu-%_ll- (Semlconductor Quantum Optlcs) ..................................................... (3—0—3)
AHANE, ARSAE, PAIER, HBT &3, UAkel Ao Aaatg, aold S, @xtgel So gxlela
FAISS ok QRlE @4 5o Bl £A5S ohed

EECE657 HFEX AXEE (Special Topics in Semiconductor Deviges) s weweeesreresenieennes (3-0-3)
M4atE . EECESS6(HFEA] AKF])
AN ARFR AFED Qe quantum effect AXFQl quantum well, quantum wire @ quantum dot A&
Aol A 54, A71A 54, AESE % quantum effect £X19] sl 2% Hdvpsgoll HsHA] vi 2o

EECE659 H|M& A|AEIO|2 (Nonlinear System Theory): s (3-0-3)
Aaabs ¢ EECES64(d J A AHI0]E)
Describing function, Popov criterion, Lyapunov stability, phase planegd &3 A|AR] sfA, £X]& 7]
Y o= ofostol Aol 98A s EAf H fdd 52 &3l dynamic systemo] YES F
nonlinear system@] local controllability @ observability 52 0]&7|5}ste] whHo 2 S w3ith A|AEIQ]

equivalenced]] st 7§ @2 A7t linearizability ¥y 52 t}2C}.

EECE660 Z57| H|O{O| 2 (Motor CONtrol TREOIY): - - wsswseesreseesemsriminiiaiiiiiceissiesiecieane. (3-0-3)

Ut R AAMS Es5to] MBS Z7|2 A inverter, chopper, cycloconverter 52 Ap8sto] AgAz7], =7
57, B2 Qe AR A7) 25828 59 94 & &=/ sAAcz tEt. A 557|5 =3t
A57] A" Ay, Aloj7]9] AA. mem A|A'RY] FFEALY A 55 TRt

EECE663 _?Zél% (Estimation Theory) ............................................................................................. (3_0_3)
M4 o EECES64(MFA|AEI0]R) EECELF74(EE5XWAHE T 2 | A)
o|2{71A] estimatorsS 475t Z|A filter2A] Kalman FilterS § %3}, Computer simulation2 £38]
AA2AS ctFo]2rt. Suboptimal filtering problem, Extended Kalman filter 5& &},

EECE664 A|AE A E (Systemn Identification TREOFY)« -+ e, (3-0-3)
M2 EECES64(A 3 A|AEI0)Z)
Dynamic system, discrete system, stochastic system@] system parameterS A®#Hsl= 7|HES v
projection algorithm, orthogonalozed projection algorithm, least squate a algorithm, output error
method, parameter convergence problem % system parametero] tjst Zte 24 =& thEC}
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EECE667 2 M3 2 | U dA LAZEYO (Circuit Analysis Algorithms and Software)-------- (3-0-3)

1\1}\1‘}3 : EECE273(Q;<]EJ }\]/\Eﬂ 1\471”) EECE571(§_K\J7§|QE }\]/\Eﬂ 1\47;”)

2 52 2N R siA U AAIRor] AREH 71E ¥ 5o tigh vl A|AlE AlEste 2AAR =
of AAXS AA s=8E A7 s %@.% ot o= BA AARNEEY] Ao tigh A7E
shal, 24N 29 siA H At ¥eE o2 AFH LudE, fAsiA 7Y, 1 o] 55 HEH. 9
2} 385 2F tUFH, 22AES Fdto] AnEo] /il HAZ A F =t
EECE668 ZYQIA[O] (RODUSE COMLIOI): -+ wssesserssersemsemseresenseiiiisei it (3-0-3)

M52 EECE564(A @A A80] 2)
HEAARl0|2S 7|02 ohgst o] 245 ChECh S5 MY W
A A ARl hE B4 2 Aloj7] A 52 et BARLSE A4

EECE669 J_L_J_.I*_EllolE-IEJIs_ ( Igh‘SDGEd data communication) ..................................................... (3_0_3)
40 wejjdo] HujAE 93 UEYD 1R(ENE FREAY, 2ASAY 5)9) 7|E0| 2} o] ¢
g SANAS Zogtch 204 YUFAYe] AZR} JfAAIYe] BEUrS Jojotn], S3] AT Aol
E]¥ =, ISDN, HDSL/ADSL/VDSL, % CATV 59 AulA 2 3 dA&f 3 s Areit. ol
272} SAIRHATM-LAN, Ethernet, FDDI 5) 79g g M&%A 9 A28 Jjg 52 7pojeict,
EECE670 Al §Ej:|| (Signal Design) ................................................................................................. (3-0-3)

gt SAIAARL, CDMA A|AH, dSA|AR] o] Adeh Aeasd2 AAsH] s Az JEiAS

Z1&o 72 MAAsta, A9 AAAAIE 7R = 24 (m-sequences), Walsh &
<. Kasami 2%, Gold £+ 59 olAl4+2S F45taL, 540l Hold 47 »E R0l WAS 5%
gtk
EECE67‘| J_La.;ﬂxl-jlé_ll-]l (Advanced ElectromagnetiCSH) ........................................................... (3_0_3)
Aot 0 EECES84(ALgAA7]st 1)
Arpz1eh 8 2u5mbgstold S8E e A45Y »eVIHES F2 THYUH. staionary phase method,

saddle-point method 59 integral evaluationo] TH3F asymptotic method, variational method,

perturbation techniques, Wiener- Hopf factorization method 50| & =i OtF= =9 Ao =gt

=153

EECE672 A‘la}_IZ'IZ-"O-l (Llnear Optlmal Control) .......................................................................... (3—0—3)
301]*1 °é’\]i%1% Eﬂ”oi AJE A 01718 F=staL Aof7]o] oiefet 425 wsl 27 Al A
7F

711‘11424 MPHS oot £33 AvhbdE 7|Ete] 2 4g 3 5A0]91 LQG Aloj7] AAYHS 555t
g S ZHstt}h Term projectS E35to] AA| S&AHS A

EECE673 E||0|E*J_°}H (Radar System Engineering]I) ................................................................ (3_0_3)
Mzmp= : EECE585(Ho|ch-2al 1)
goltt AlsEAl ¥ BAEA Estimationdt 70 T2+ Ambiguity 52 st & HAFA| ALEE= &
2 Z2X38 fgoltts t&Ett. of7|ol= SLAR (Side-Looking Airborne Radar), SAR (Synthetic Aperture
Radar), altimeter®} scatterometers 50| Z9t&=0],0]52] AAo] ¥AY o3 ZAHES sHtch

|n
o
of
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EECE675 ZAt7|4 &= (Electromagnetic Compatibility): - seeeemmimimimininsniiiiiiiiiien (3-0-3)
15212 ¢ BECESSSUE ol 2 WA 1)
37 B Q7A 50| Bt SystemoA] o2} SubsystemEo0] A2 7HASHA] b1 & 7HAWRR] QFu 2
&5k 2 9,1% Empirical % Computer Aided techniquesE ZX3stth  ZF  Subsystemof A

Conducted/Radiated emission % susceptibility 59 specificationd W&EAIZ|= @iy, PCBOjA|
computer codeg ©]&% EMIQ| oA o5¥Y 55 A3

Hagts EECE587(¢ILZ,SJ?}€—8_,P)
QAR HHEnET g

o o ] o (o] o
(coupler), TE, 347], £4A0)7], EXR7] 39 ALY S 7t

EECE677 2535t LA DE|ZE (Cryptographic AlGOrithms) s sesesesssetntnninnisiiiisissiiiies (3-0-3)
Bzl 3 307 gEst daYs 9 HA. Z2Al #Rol #R XA, 53] elliptic curve public

cryptosystemof] ¥t X|A& S5st= Hof] 1 Zr5 F1 Qo

EECE679 EHE]III|I:|O-| A DE|Z (Multimedia AlGOrithms) - - wesessresrssesssstiniiiiiie (3-0-3)
Axt & ARETERolA “*EJDIEM &4l Aol & ARE AgE ste ArEEdAE dusiidel A%

=Y. 7314 ZF 2opu stapopet duejo] oizt 35E wAolE =45k A2 22N Qlu ZEH B

Folz A3 ohe WHE AL 9t o5 Aol o] IAoAE 2t HopoAl WMl duFTES &

Asta AE/gshA o] ZoF AFAEel 4 #ord AE &7 ¢ duEe idstedl =go] HaAr §F

t}. o] ZAAME Yu]E] F84. MUY, 14 dues 121 YAHEREH 5 ¥IARH 1 52 )

SA "ot

EECE680 GO|E| EHE7| M| (Data CONVEItErS) - s eresssreesssressssrssssssssssssssssssssssssssesssssssssssens (3-0-3)

WE 2YY At A ol Hole] DL GBI ARG Ba AT o W ol o4
o] 2ofx|u], o] REo| Mo AT MA| AlAHC H5g Ash ok B wBo|A L ol WEy|o) ciof
& 7xo 82 A CHECH 2710l S EARAR AW Do 4ES 54 ofdeaxg waler o
Alg-obdR 1 Wer|g st A 8 2ot

EECE&95A/Z %jxr117|43—%_.+ £ 2 A/Z (Advanced Topics in Elevtrical Eng.)-- (7reietd, z|Cf3%A)

2 wibEe ﬂﬂ#ﬂ@ of HAIElo] QA 42 A= ®sto W 4(Visiting professor)4 AU w42 510
= 24l g g2k A e 2oke] 4o E ot AY
EECE699 J:-'l*l-_t__i_ﬁ__rl_ (Master Thesis Research) .......................................................... (7'-%%_!-;'(__1' ‘|~9)
AAEI S At =T
EECE750A/Z A 7|28 £E A/Z (Special Topics in Computer Engineering) ---reeeereeeeseeeeeen: (3-0-3)

AREES 2o A2 o 3 A4l topicsE FFH

EECE751 °*‘|?_I*_I Elz shll-*(sl (Speech Recognltlon and SyntheSIS) .............................................. (3—0—3)
S01A . SHAIQIAL, &8t o 5] vj&Tt. SATALS 95t waveform coding, vocoding, rule-based
method, A7 A2 i ¢ oiE iR e=A DTW, HMM, 221 A9 A2 s

T

ok gAML
2] AL b

o

9]
o}

Mo

o
2t} obgel Aot Qo]

ftjo
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EECE752A/Z 11X 2 AAIEOF E2 A/Z (Special Topics in Solids and Quanta)-eeeeeemeeeeeress (3-0-3)
ARH2or2 AEA TR E 712 9 835 Topics 58 &A7§gtt

EECE753A/Z HOJA|AEl E2 A/Z (Special Topics in System Theory) s resseesseessseressseresssereens (3-0-3)
Alolsst wore] Mz# ol& A Al topics &H-etc.

EECE754A/Z £4 9 M3X2 EE A/Z (Special Topics in Communication and Signal Processing)-- (3-0-3)
RSN EWEE*%*J, g YA

s gl HAl 0|25 47)s7] 9jatol topicsl sz BREHT)

EECE755A/Z ﬁxl-%)l‘ % A/Z (Spe(:|a| Toplcs In Electromagnetlcs) ............................................. (3—0—3)
ARp7Ieh 8l 25 0bgeto] thefeh ZofollA 20 journalsolA Trd M2 o223 553t

EECE802 Z&H=EZFMEH (IT Scientific WIIting) - wssseererererererseresaiiiitiiiiiii, (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 O:I;__Lr_ (IT Research paper Presentatlon Sk|”) ......................................... (3_0_2)

This is a course in giving scientific presentations in English. It is a 12-week, credit course for
Graduate students. Students will learn how to effectively organize a presentation visually and
verbally; how to produce effective graphics, and how to express their ideas in good English.
Students will also improve their English grammar, vocabulary and diction.

EECE899 I:ll |-_|-I_r__|?__ ﬁ;_ (Doctoral Dlssertatlon Research) ............................................ (7'-%%_!-@' 1~9)
SALELY 2 9t =R AP
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Okl
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o
1. n8=2H
- ABEZsto] Al 7148 vigtog Mot [T 2ofo] R&DE MEd 229 QrfE gAdstirt.
- AFE3EY ol2A AeAda AnEQo] Y 585 AHES ot AP] FEAQ 51 A4 d
e Z & Uve AAE YT

2. LI L

[CJ 2| 0|} o] (Digital Media)]
BETIClol ool &4, AL, cloll, vIcje. 2 5ol Yuciolel Helele] Helg 43
ABAs, Atdo] Ael, ARE LA, ARHUA, JASE, SRY 5 O 71E Sol oistol ﬁ

v ) ]_
it ZRE 2imA olpaoldE TejEA U Tl Rojol ket Aol chetel olEn 0] 4

Ol'

al
AR = [e}
YRl A4S So8stal Qlth A A1) F<Ql A4 FAle G4 ® vge X2, "AMLA g, DK}%
o BY Solrk o] whol REAF 221791, A4 AEtUE ATEY 0}, AARZE 3D 27lY Al2H £
A a

S
SR, & Q)
i

24} 59 270

o 2 Ao

S otk ST RN o8 BoAYNe ¥
9 olcjo] GAAIAE J% 142 BjAl WA 9 gy U sitlo K J1E e et
7|12 face analysis, gesture and human behavior analysis, video surveillance, human robot
interactiong A= 7 AFstal o, ol ZuES UAE 7tz gd @271, Aled dAl AL,

Alsd Mula 2% 5o #elste 5 e At §35 aodsta Qo
At 715t A= HRE o2 et st wAE0l Hie 4R 48 R aeAd
gt A5 st ot giaAQl A FAR= 715 FAlSY iR A dueE Bl 2EAEAEE
=

£7Ql dlojg] a0 t3t A7 So] ek o2 Ysh AARY AT Igate)

2,
ofr
O
o[o

Q
[S)

2L
O,
w2
=
L)
i
i
)
=2

STAC (5] v ko] - STASI s |
}s RS BE A FEARES AW H3stn Ut
a A S

[Q1 225 L C|o|E{ &AM (Al & Data Analysis)]
AL U dlolel $A4 PofdlAt 24, AL, ojulA, ulcle SO weiuje] Hole HlE 9l
AFA) 5. ArAoI& ], 7|ASrS, tlolejdo]A, Ho]gutolyd 7| o tisto] Atstal Q.
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[A|AEI A EQJO|(System and Software)]

AFE AARZ maAA, H2e] 5o il o] W UAlo] Qloj & Fofo|t}. T2y ZARE HEF
op7f StfE|HA ofAlw W2 AGE Q= St Tt FWHE A|ARZ HE Fof LRAA, 14 o2, b

2 Wz, X9 AAFR] 59 AHgor S4S Hsll 7hal Qlot. o2igh g oA AlARIel ZF Xpd-Z AT
gh &8st 2R He5Z RAIsH] Ygh 2@AIAo tigh A+t EE Ao mRAAof Agget gpAT 2o I
o] #3t A U AlARS Ast QA W Bl HEE &8st A&’ sl Het A 1
A5 ARl & A= FRY Hd5= VhAsh] st A4 885kl Qo

AZLEYO]Y L2 o] 7HA] /e tet YHESY =go e w2 WAlo] lojgith. 1y ofAlE tif2 4
T EQole] Jigoly U AlARIZ st AmEQo]o] Jigo] QlojA Jige] AFeld, 8ol BAdS 95

o £2 /i eet U Eo] gigh d7E BA= ot Qth. o]S Ysto] 2 ey <dojof #sH AL, AZE

Aol ARG o ot A+t AAIRT Z2 2AANG S 7HA

SPARG t Bob2 913 2mEde] YA £ So] W3 AP
2 Fastn olek. olgt o] e ClolElE A Hests WAS dol AYE ClolH2RE A2 A
d ARE AFOR AE5H doleutoldo] Bat ATE NSt Yck.
ARE Axo] o g S8 Jodo] ASHHA ALY oEEs} HA o kobxlL gtk o] ls) AlAs
of migol} 9jRe] AYoR Qg FARH| N 95 5o Fus} Alglo] %v5E ujFck oleld HEE
A2EO] AR /RS B U3t ATES YUE L AAHC] 8ol S5 FAAI)] AT AP
Aasta 9k,

[ FE U EY A (Computer Network)]
UEYS Zofold= HEHI Hejof] #st A, FA4 HEY I #st A, F4 A YEYE I {84
o et A4t ¥ FHEugo FAlo] #et A4E S5t Qo
HE S de]of] dh o= SNMP//AAMb] A 3 &Y, A HEHNIE
AEHl, AEjzeto]l= YEYS F Rutd By A, v|gA By, o % diolgA v 3 ZAof et
A2 L8z o]t} Software-Defined Networking (SDN)xt Network Function Virtualization (NFV) 2
Data Center Networking(DCN)oj] tfjgt 1= H8izo|tt. BA YEY T AL AE B4 LAN MAC
L2EF, 2o [P, RutYd SAEES 9ot HEFNAE, ButY of=x YEYF, F4 TCP, 4 PAN,
SUEHZ & 4G & 5G ZHtY A|ARIo] #H3E ALE H3PFolr.
HEoHo] Al AtoAs eweo] HEFHAE, IEYl QoS, uldo] Aof, IPTV, vlzf QIEUl, vt
A2EZ 9 34 F AE dug|Eo] #et ALE a8yshaL o
o
o

S8 A UEYD W 98M ST APoAE B4 A4 UEYIS 93 B2ED 2 15, S84

0l

-

R
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2017 HREZ

=13
=

dEus UHE
Ol 7= = Sts i = o|-Al3]-
e EECE802 IT Scientific Writing 3-0-2
EECE803 IT Research Paper Presentation Skill 3-0-2
TE CSED700A~ ZmEjget 22 A- 3-0-3
CSED502 Alitol & 3-0-3
CSED508 ol4 % A7)kt 3-0-3
CSED509 AREoY ol 3-0-3
CSEDS11 7HdEA Y= 3-0-3
oA 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 FEA 3-0-3
CSED701A~ A4l 2 EEA~ 3-0-3
CSEDS515 71As 3-0-3
CSED518 ArAdol A5 gt Adojst 71x 3-0-3
CSED519 HAFEALEAL QEfHo] A 3-0-3
CSED523 AR A AR 2] 3-0-3
AEAs & CSED524 gg 2L oy 3-0-3
—— Ell ol A CSED526 o] Ejotolyd 3.0-3
CSED610 NP7 3-0-3
CSED611 71ANS 3-0-3
CSED616 QIZHlo] Ael& 3-0-3
CSED703A- AR E2A- 3-0-3
CSED503 IFAEEHLR 3-0-3
CSED504 1FGAA 3-0-3
CSED505 HENI 587t 3-0-3
CSED506 HAE = EAd 3-0-3
CSED507 AT ELo] 58t 3-0-3
CSED513 DL SPS! 3-0-3
75j_x}xc} = CSEDb536 I gudE 3-0-3
EERS
CSEDE01 gudg A7 3-0-3
CSED602 g HlolEHo]A 3-0-3
CSED603 g s 3-0-3
CSED604 HAX 3-0-3
CSED605 AIAZE A AE 3-0-3
CSED613 BEA A7 3-0-3
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CSED600 wAA 3-0-3
CSED607 EESER SRS 3-0-3
. CSED608 13 AEE YET 3-0-3
dgam | oo CSED609 W 9 meAMo AREZ 98 3-0-3
HEYR
CSED620 DHAY EY A 3-0-3
CSED626 HEojgo] YEHH 3-0-3
CSED702A- DREAILE EEA- 3-0-3
CSED699(11-19) MApP=Ro S st
CSED800A/B AFEFe Aoy A/B 1-0-1
At 5
CSED801 NEATL 7t stA
CSED899(11-19) UhA} e 50 L .
4. Wit=E JQ
CSEDSOZ 7-'"}\|'OIE (Theory Of Computatlon) ................................................................................. (3_0_3)

ZA MLab=E 0 CSED341 (Q EUter @ & AlQo])

AR S AmEy, 3 7F2HA Turing AR IE AA Al &8 of2] 7F 5 ot AtEAlY 54
Eof B2 4Rl FRE2 AHEH. 97N tfs 5459 /= P, NP, NP-complete®} o] 5H T}
o #AlE9 wRolth. Et ¥E My 129 dudES oEt

CSED503 J_H D_I_I_E'I?-Z (Advanced Computer Archltecture) .................................................. (3—0—3)
2 N4a2 ;0 CSED311 (AEE 1Lx)
DAL AZEAAQ WRalo] AEZY 1Lx A& AAH 1x maAA U Ao Ax|o] AA7|H st

o vjQ1, mo]mLalel (pipeline) ZH&FE, ofol(array) ZRHE, TS 2AA (multiprocessor) ZH#FE, ths
Pl

Fel(multi-computer)t 22 YEA2 AAHe] 2x U A2 TH L AT wAY AT o]e]
12 7ue shect,
CSED504 J_L:L °O=|i."1-" (Advanced Operating System) ............................................................... (3_0_3)

ZFA Aaats 0 CSED312 (= AMA)
7154 o =2 @RSt micro-kernel SGAIAQ] ApAst 12 U A Welo] dioll viC}. o] ol A &
2719, flze] 7|y, GUAIA"E YEYFY] 59 7|XxolE2S F55H

CSED505 W EY3I ASmIL (Network Performance Analysis): - weersrseiemsmiersisinsnsiinsins (3-0-3)
M MATE : MATH230 (818 2 54)
UELY T AHd=mrto] o]&L= HHQ Queueing TheoryS £A1 0= Operational Analysis, Mean Value
Analysis 55 i1, 7 & o & Foto] o A|ARIC s BA Hrtsted Hast 7S A=t

CSED5064 qzlE-l _l.-_a| E"AEJ (Digital LOgiC Testing) ..................................................................... (3_0_3)
FA AeabE 0 CSED273 (HAI2 AIAF 2A)
HAE =dej2o] Uehts g9 JEjet 2 e dEstks 9 et Eot HAYS v =4

A wpuat 148§ 8l20] thstel gRaitt
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CSED507 _JI\_EE-?:IIO-I %3_!- (Software Englneerlng) ....................................................................... (3_0_3)
amegol gafe] Principles, LYY W LY 2R SSATh S 2y FEed, wEst 59

gargalo] 25 J1Y, ARG YHE 5o o9 HEHD YEAS v Z2dES Solo YHes

s=at

CSED508 O|4F & A|4F7|5t2t (Discrete and Computational Geometry): -« eereeserereeareneeneneeaes (3-0-3)

715t 2A19] 7]1¥ 7§F9Ql convexity, incidence problems, convex polytopes®] F£QA, 7|5t EXE9
arrangements, lower envelopes, crossing numbers =9 s} &<&s5tH, ol2ist &8 & 7|5t EAS 49

st1 7ot G0 HIYSS BEstel Aol JIs FnelFLS MAsk: Wl thel St

CSED509 ZIEE{ OjL{M|O|M (Computer AniMation): - wsssseemsssssssmiiniisisisiiiss s (3-0-3)
FZX MLk 0 CSED451 (FAEEH 1=A)
AFE ojytoldg Tte=d Hast o2 7HA] 71§ . g

Aol BAdS Alofshr] Heh et 7HEs et SARYES dgYsted 58

s B2 WD 2
S/WE A7Jsta ALgste] et A2 ae ojuulel g AAstel ofUtlold AATY RukE FEET
CSED511 7|'%|‘3ij2| ?J.E_ (Introduction to Virtual Reallty) ............................................................ (3_0_3)

B HEoAE 7S ol U Ado] Wotel BRACH Fa gL /MR SN 7149 3kt AR
El22) 9 ojudo]d, 227t Algeoldu AT FEAE, YA T WA stoele] R Ax
EgJo AlARL, 221 JPgAAY ofe] sbA] Sgo] U ot

CSED5‘|3 Al%'r_l-"olkd (SImUlatlon) ................................................................................................... (3_0_3)
AR HABE  ARE Z20dY 712 R 1R 5 Al "a
B BBolAL EeE AgeolMY J1E Apdut 71y, 2en 380 .
9= U Agold A, olAAA Ageold, AXAA ABolH, ABolH o
M 71Ee 988 AN BAlo) sjZwol Bt Zolot,

CSED514 ]IH?__‘I OI*_I% (Pattern Recognltion) ................................................................................. (3—0—3)
A Aaas 0 MATH230 (5 2 &4
TfRIQIAl] giet 7]x o223 ZAl stal o] wFgez oF =2 Iy

o 5t
= pis
wAlol AE&E 4 Ae ¥ 2 sted A F827F ok SAN mEdA ol FH5HL ZAIsks WAl 9

CSED515 7|7="3_||_% (Machine Learning) .......................................................................................... (3—0—3)
=X H53HE 0 MATH230 (88 2 £7)

) o
t}. o] BHBo|HE JASES st Re Lstdoln EASAQ WY ol theto] BRE stol, 28] tisiqE
Aot gF 7] S g He EYES2 FETEFA (density estimation), H|o]= ZZAo]& (Bayes
decision theory), 24¥4-%2% (latent variable models), &Y =@ (mixture models), TE A

(discriminant analysis), #4138t (clustering), ¥-&(classification), A}F¥&4 (dimensionality reduction), 3]
2 (regression), HE®WY (kernel methods), VC-XY(VC-dimension), HMM, MLP, RBF Eo|t}t. ==&
oz JAgsYHE A SAA, &EA UHEo diste]  ui®®, supervised, unsupervised,

semi-supervised 3t&0| Tfsto] vj-&C}.
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CSED518 2% A 0f &

f Linguistics Basis for Natural Language Processing)--- (3-0-3)

AZte] AolsE S =7 d4tshe AtddoRg] 2ofY 7|2 A& wh=olth. 4 o
ojst &of & JES Felst, 55| BEA2(ZIAE WHNA st=o] HZ Astt. st2E ZETH 4o
A A2 7 sty HAE A2 7HS st o2 fHolE H dojiA =Y 52 AN EoF
o] BEGA Sof oEA S&E=AE a7l

do
re
re
<
T
~
o pu
_4 —v—‘

P

CSED519 ZH&FEl ArEA} QAE{HO|A (Introduction to Human-Computer Interaction): -+ (3-0-3)
Z=A H41S 0 CSED233 (BlolE %)
HCI(human - computer interaction)?] 7|x& X|Al-& ZFo]strt. 7|24l Q17 Q 1y} usabilityo]l tHolA] HE-S-
=

1 7t QlEmo]A YAl (menu, form, direct manipulation, command)?t 79| 7Eg Qs HIY, & 1

21 YHEZ Alstth. HCIOl &80 Tl case - studyE -&off Hi-®0] AA HSE AEuo]AS AF AA

TAsto] AST

CSED521 ]I-le e__{' Zl%*lﬁ% (Fuzy and Inte”lgent Systems) .................................................... (3_0_3)
= A= 2 & 7] &S e st mA 2 AFY A|ARY R U FA Y] S olsfstal o]9]

T Yots dopEth O E shus ol WA AIARL AT A|ARL Xg due]lE 5& Z2YSH ALterA K]

s AARIY T ety ol o2 At AIRME CE, FA 238 F= 24, A 277 2A)sa &

8ot HekE dorEtt

CSED523 SAA AfHAO|z{ (Statistical Natural Language Processing):-:-:----seseeeeeeeennes (3-0-3)
2 Aol AeloA ThAl ZRgwra Qe BAIAC YHES AT BAA Ao s AT ESAYI

zoF JEO|E 7|x0] Yol reviewst & FAE]Y), LA (), ©@oleln] ofuf/d siZ2 U Eatx2]e] FA

Aol off 2 Yyt ofge SA4JA/TES st AR dojrnis AT|SH

CSED524 &8 J2§T 2ol (Probablistic Graphical Models): et (3-0-3)

2§ Jejm ol &g olEY JeZ olgo] AR AW A

N

U 5 o 2¥Y M2 2y yolc,
2 B2oME 27 e 2L Al 71x EWe therh A, SEwso A% &8 2ng Al 71K S89 1
2 (directed graphs, undirected graphs, factor graphs)Z o274 &Jst=X|of thsto] w2t &, =
o|= HoJE{7} AFEUS W, 2= oA 54 =to xR &EZ Fote FEA FF (probabilistic

inference) o tfsto] v&ch. Sum product algorithm, belief propagation, junction tree algorithmd}t

o mu o

8 exact inference ¥yl variational method, sampling methods @t Z-2 approximate inference ¥
of st wiech. AR, g oM miieaES F4ske St (learning) o] diste theal
maximum likelihood estimation, MAP, Bayesian estimation, expectation maximization 'H-2 vj<c}. 0]
9]- FARSN ]E;ﬂo] —;aﬂu nos ]'_q-E"U:]}d ]]]-T\]UPOE 74uE1 H]x—] }\Hﬂxﬁy_o} Eﬂ/\E n]-o]u 7;]-01010—] ;ng
<& =oFof A&EE ARE AEste] AA2 SiH e 7]8E 2=t

CSED526 Cl|O|E{OO|ld (Data Mining): s s e esesesesesssesmsmstitittittttitt sttt (3-0-3)

dlolEjutoldolst ti&FQ] HolHE sutRlor FAste U] Q= AAlE F&F57] Yt 7leS HEE &
ofojtt. & WFoME ALz HolE] A2 (data preprocessing), 01517 (warehousing)2t OLAP,
dIHI el 7} AA|EA(frequent pattern and association analysis), &% % o] Z(classification and
prediction), w%](clustering), ¥7)(ranking) 59 U&5 ottt A4t feu FEEA dist 712 A
Aol Wasti, o153, 43t ChStUNS S thyoR St

Ja
rlo
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CSED527 %HHE_—Ilﬁ CI)J_E_ Introductlon to Haptlcs) ........................................................................... ( _0_3)
stw ashdl, osle AU oY SES fgoz el 97 % S80] Wed JlEH AN Had

2 alme geac] ASEE o7 AA ARI9) JlEAel A7 a4 wy % ol2 A8 We Aray Uie

5 (55 AR, O Aol it @ A LueE)] B

CSEDbH36 J—La.OEI-J—LEI% (Advanced Algorithms) ................................................................................. (3_0_3)

ZA M4ak=2 0 CSED331(Z 3] Z)

Ay i darglsr, sk s, o v B4 Al 2
shaety, Al o] R daglse AAsk 249 WHES &8st HH9 dadss

=

8 o
el kgt
CSEDéOO —E—}I\_I'i'la.l (Dlstrlbuted Processing) ................................................................................. (3—0—3)
=™ MLE 0 CSED312(LFAA)
o #=2 FAALEC] VM= 712X AgEE Hiee HEer 4SS mRIMW MulaAsZ AAS
1 Jfgstu #ejste Zwet ohyzl E9Y/d(transparency), E4l(communication), AHE-E-f(resource
753]‘55 E

2]
sharing), ZA3tE & (fault tolerance) &4tAd(scalability), ¥3&/d(consistency), H QN security)y} 2L BAM]A
3 goe 2Adse oEd.

CSED60‘| E‘Pﬂﬁ% 9I:-II_IJ_:=:_E61 (Dependab|e Computing) .................................................................... (3_0_3)
F3 A4uk=s o CSED3LI(HFE &), CSED312(FAA)
2T, oF, Foll, B 5 AlAEN Ao A T AMFE olsist stego}, AZEL o], AR HE
S 7o 294 A7 E i

H o
ol g3t tHi = A|AHC] A JIHut o2 YHA] AZA R P
ot OGS A28 AA W] Hete] H2o] A Eaol

(o] =
= =
71E0 AL A E

L.

re

CSED602 T2 Cl|O|E{H[O| A (Advanced Database)-:: - - -, (3-0-3)
24 M4at2  CSED4ZL(H|O]E wlo]A A AH)
RDBMS & 7|& Database System® StAAY} theFst 2HX mdo] s =5t OODBMSE Z£Alo =z sk &}
At DB AJAHl0] dish vien d5ut 1S S0l M2 otolgolo F=5 Alwsf 2o

CSED603 I:gEEd ok 2|Z (Parallel Algorithm) ................................................................................. (3-0-3)
FA A4ty 0 CSED436(Lefj =2t A 12)E), CSEDS03(1lgw ZAFEH %)
HE AREE AT agAQd ¥E g5l EAY wAd disto w2t 7124 2okl sorting, matrix
multiplication, graph ZA|E0l oA chFet HE AJARD LROA Qshe A 2JAIRH] £ Aot ofyz}
L2 MM 0] Fasts EAZ]Z] Y-t da2]Eo] EAF FA 0 tisto w2t

CSED604 bﬂEﬂi.IEl (Para”el ProceSSIng) ....................................................................................... (3_0_3)
Z=A Maub= : CSEDS03(1d AEH LX)
IS5 8 AEE 9 topology, 0|2 Y&SH £3A17]7] Yt o2i71R] Bots, o2 Zof AY AAEY
A|AH] HEE stk BatgE al9E] AliHembedding) 52 v 1 o] Hofo] £ o] AstLE sttt
CSED605 %*l?_l’ *lﬁEéI (Real—t|me Systems) ............................................................................... (3_0_3)

ZA M4uk=2 0 CSED504(ALg FAIA)
AR A AEC] AWAQL olsf S FAIst] sl /g, AlA" EA, AAEY R AREE, 23 FA

LY

=
S9o|Ho) 7|0l B2 S5t
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CSED607 HEQ A 22| A|AE| (Network Management System)::«- - seereemsenneinninneens (3-0-3)
A A4 0 CSED3S3 (F#E HEYI)
UIEYS et SHgAoldA] SHdlsta &840l UEYA &738 AlFsh7] ol st HEHZ =
= ZUYHstL Aojste As TR o] LEoN= olet HEAI Heloq AREHA Sle 712 JHEdt
p

I

Z % ot ofyg} Internet management frameworkl} OSI network management framework?}t
=

of tsiM e o2t

N

CSED608 1 ZIZE| L EYT (Advanced Computer Network): -« esemeessssansncniniinies (3-0-3)
3 M43b2 : CSED353 (FAHH HEYF)
UEQ T BofoA £a FAISo] F] Chec). ZAREE YES D] sl FES v ol 5. AmE U
EYIY £ FA dish d= A thEth. 9t FAIQ] YENY Z2EF Ve sigotth

CSED60Y THHH A U Z2HMY AZE L8 S& (Applications of Random Variable and Process in Computer Engineering) (3-0-3)
st o, Y ¥4 ¥ Y Z=AAo ot APtAQl &3 ATfstot
CSED610 ZO*EEA_IH (Informatlon Retrieval) .................................................................................... (3—0—3)
A Aaubs 0 CSEDS1I8(AFA A0 A 2] & ¢fst dojst 7] x)
HAE FAZ9 AFsAQl R HMZ 93t Xfg

7=l dishA = oHEot

p
ue 4
Rl
o
oy
tlo
=
Mo
o
H
o
Mo
Rl
In
1
>
off
Mo
=il
M=t
)
of
fo
18

CSED6‘|‘| 7|7:"Iil_-|g=ll (Machine Translation) ...................................................................................... (3_0_3)
F Aaabs 0 CSEDSI8(AFAAO| M2 & gk dojst 7]1x)
BIAE xbEte A|ARlolL tighA]| Abeae AlAR AHE 935t o

(Rule-based MT)i} ¥-gX]7|8F A]AEl(Corpus-based MT)S 7Zo]sty ¥

20t ®3h o] vigo R 7|EQ fgiuAQl A8 AARESS A3 v, A 52

gt B7h R A r8e Ak

CSED613 HHA A 7|2 (Formal Specification TeChRIQUES) - wrerrrmsmmssmsmmssmsensineianes (3-0-3)
& Ad4atE 0 CSEDS07 (A Efo] 59Y)
AT EQo] /o] AFRE L Q= VL JEE informal & semi-formal FEjo|t] T2tA] specification
o] #Ao] tfe ofPgty. 2 Fet £8P o]Eo ZAHE = W2 7Igol NEHACH 53] process, state?t
I

datad] &S & HEAQ 7[¥ES st

CSED6‘|5 ﬂa- 7|-A°|'3I_1+E| (Advanced tOpiCS in Virtua| Rea“ty) .................................................... (3_0_3)

M A4aH2 : CSEDSLICHIEA 92), CSEDS] (A HE 12 A)
o] W20 MaTHEQl AN JHAEAS] AHET THIEE0] 718 MAS BRE Ans o) of e

He JPFEA AAE 1ES 95t anEegol B steglo] 7142 o Alw 97 o2 =
Azt @lciel gl3d, olojx] J|vt @i, u]AS ol&3t oje] X WS, Shadt Awelzs, WA A4
el AlAEle] 2] S8 sEMow ti2q 9t & sjo] 2 mesewr}, Z7o] 7R 7142 od 4
2 zte meAE ofe] Jjg 2astel old )R 71458 AR PFHste] AAQ T
s r

Ty

N
C

roh 3O o 2

b 12

> rlo
I
o,
1o

Q
-
rr
Mo
un
tjo
Mo,

Kl
)
:Oll_il

- 116 -



2017 ZEE 25t} - ofste

CSED616 Q17t10] 2|2 (Human Language Technology): e, (3-0-3)
520 Aoz ATEY AfolAe), SRR, FRAM, AN So] ot QzieloiN et shito)

TED Eobz AYHUA A2 AUA ks A7) AAYT B e ojejs FAg v

Ple BR AR BEDIClo] BUBM/BURE, SISk Wel2@ A, BHYY. B

st EAA AHE Wol S)o) ZEY AA 7148 vlasti AN 2o wjg & 9t 718 A

LIS

==

CSEDé‘I _’:. 3HHE_I.|/\ (Advanced Haptics) ..................................................................................... (3_0_3)
disted A-ubab oy stSS tidez PHA A4 H 80 Tad 7|24 AAS At ArbRols

Tt ARG stESol Aot Adeddsh, AR, A ARe SOl AT £ A TAH 7]2A olg=

Fojrtt. eRtRol= o3t X|AZ V|¥rer RES 7|vtoz stof Y s AY/dstedl Bash sh=gof

of digh g H ol& AREsto] tofeh 8 aE HARIsts ol AEeth oYz dxf AEE, Abs

A} 5 Cobel ool HEH I Qb AEIN WA Ao ol Zoprct

CSED620 EH'-OE| LT"E%E. (Moblle Networks) ............................................................................... (3_0_3)

4 M43H2 0 CSED3S3(ERE UEYI)

52 FA% WS 1L Yt 2ui YEYT Rop) ojg x| slEAQl AEEL slect mul YEY
52 2] 3] FojoF st 2AHol PR os|T of BHNEL s1Asy] A A4 of2] x| 7]
$5¢ o B3 RuY YEYI Fofl ge F FASA el v

CSED626 HE[O|C|{O] WEQZ (Multimedia Networking)- - - - - -wereereimsieieresesissieseeanae. (3-0-3)

‘??_']E]U][‘Jﬂ 1:1]5‘?470]94 7]%‘ 7HL§§ ﬁ\_7H3]>_1__" _I_I_T}\-] LﬂEH :l}\}—oﬂj\1 OPK%Xj‘ U]q(ﬂ /\iH]i% Kﬂ—‘gﬁﬂ E‘::-]__Q__é'_]‘
Qualityof-ServiceS Bg317] 915t o5& FRTh E3 AEUIR 20| best-effort?he A|¥sh= UEY
3 3FAME ool Au|Ag) GHREg gol7] it ot ojtol A2jrisg FEeIch Lo A2 o4t
g]1 Q) research topicsol tal] ZLE3tch.

CSED699 JilikrET'E_ ?_ (Master Thesis Research) ------------------------------------------------------------------ (7rﬁ%_rzn-|)
HALSIYE U ERAT

CSED7OOA— H JIE-I%%_I %% A_ (Topics in Computer SCIence A_) ........................................... (3_0_3)
HFElel Algto] 24 78R FA|o] thsto] & 25| AFE Qe UES SAoE 3Rt

CSED701A— Hltl'oli EE A— (Toplcs In Computatlon Theory A ............................................ (3—0_3)
Axtolz Aytol] 231 AR FAol ciste] 22 Fus] ATHL g UL FHoR Fra

CSED702A— H JIE-I*'& | EE A- (Toplcs in Computer Systems A) ...................................... (3_0_3)

ARE AAS Ao] 24 AEA FA0] ghstel A2 Fus] ATsn 9k Y8S FHoR FRATH

CSED703A— ?_I—E—Zl% EE A— (Toplcs In ArtIfICIal Inte”lgence A ) .......................................... (3_0_3)

AEAls Aol 24 78A FAo] tiste] 2T &Ys] AL e HES SHo= TR

CSED8O00A/B ZHE|-88t MO|Lt A/B (Computer Science Colloquium A/B) -« eeeeeesreeieeinnenes (1-0-1)
o] 7FA] ofol 2] ol et oYt topice] AojuE gt
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CSED801 ZHH AL (Individual Study) s wsseesemsimmmmnssisisisisisisiiiiii i (7t 8H)
A Eu ot AFolsto] Ah FAo] Hsto] 7HE Astal BAAS Aottt

EECES02 L= ZFA B (IT Scientific WIiting) e (3-0-2)

This is a course in writing scientific papers in English. It is a 12-week, credit course for
Gradaute students. Each student will be required to produce a scientific manuscript. Topics will
include strategies for producing the components of a manuscript, for writing a first draft, for
designing effective figures and tables, and for revising the draft. The course will include exercises
designed to hilp in this process. There will be no formal examinations: all marks will be based on

exercises, assignments, and the final manuscript.

EECE803 %?__LI:__E_HEI'H_ﬁﬁ (IT Research paper Presentatlon Ski”) ......................................... (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 Hl‘*l-_l'l_r__:?__ﬁ?_ (Doctoral Dissertatlon Research) ...................................................... (7"%%_!';'%')

at
ShALelelE 93t =27
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ststzetu} gjstde stetasto] QL shgojetb A S A AljA Wate
= me dth @A) shetzsta getlol L vjeje] stetEete REd Jlow oL

S

a

AAgEg 1AL AA(OLED, OTFT, EfOPRIAl)., 9718AMIR &, TRAPI® 9 o,
A L d2g nEAh 1EA e E

[‘d=3atet-get]
nanobiotechnology, =505, EAMYE5sf, RAHGE, iFY =5 AAREES
(ol R 2]
AZ™A], FAQAGR], AR A], EfFFoA], SE50), SE=53F
[ Y]
micro/nanofluidics, electrokinetics, X X}7]S-A| =&k
[(HE7|=]
Ui Ais, SHeEA|AXF, EAMbsE 3 m@shst, Livjo] @ AlA
[E0f & EH3EE
dusterad, grigdrle
[EYerd]
7y jmin] 1! 78 £ o] 48y
ESPNSIEN 185174 105Hd 28387
ghAtatrg 15514 1787 3284
St 2487 36517 60374
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O] &= SfpHis W=y Z-daHd)-3H
CHEB745 shaRIa1A 3-0-3
CHEB751 TEAAEE 2-2-3
CHEB752 T8 2 = 2-2-3
CHEB760 DEAFEHE 2-2-3
CHEB763 HNEGURARE 2 2A 3-0-3
ey CHEB766 S gt SR 3-0-3
CHEB768 M asE 5L 3-0-3
CHEB769 WA SE 2-2-3
CHEB776 ARG AAAN 2 A 3-0-3
CHEB777 54 LrrE 3-0-3
CHEB781 ggod g 3-0-3
CHEB801A-Z SHelgalEd A-Z 3-0-3
CHEB699 A Ab=S 0 SesHA
A= CHEB811A-Z tjsrl Ao A-Z 1-0-1
CHEB899 1NN} s

4. TI2 IR

CHEBS‘I‘I _E_DH% (Cata|y5|5) .............................................................................................................. (3_0_3)

sojatgo] DRelels Eatzo] ol wad ES 79, 9 g
B9, Sojo] PEO} STl W, BT es 7ol PAS chech 24E0), AetE o), 4/
A7150), FUA E0) o] £ els chedt.

CHEB551 ZA 2|23} (Engineering Optimization) e (3-0-3)

sferpgold WAHE A5et 2AS Lot BUe A g So] o]gxoz shAstL 24K
oz FIst: J1Ue CECh MIANY, BAIAAY, ERS HNPANY S AN WY PELAA e,
Alerszine §9 39a5et 2AS LS /L o

ojo
ol
ic)
8
2
ol
ol
Sk
=]
i)

CHEB553 H&2% U OfL{R|A|AEl (Clean Process and Energy System):: - eeeeesecicins (3-0-3)
g7giel stehgerd Sl aer U BA)olMl BAT AT Su(xal W A5)lHe] B4 17
A 7AESEA EHEIUA] R FAIFS)ANA Y FAS Bl stel EESA(C: AeAY 578) s EEsH o]

SotE= sicy.

CHE8561 ZIZ—|§_IE_T'_Z-I (Integrated CirCUIt ProceSSIng) .............................................................. (3—0—3)
AelE AAg 2o Ao HHE o2 HYsAES et BEARlE ¥ WEA] &AL V[RolE2E UF
2 =o] BAN FEEE stelgeie] geld £ Brh A4l A4 stelEaly, Al oy, S 34

1 Ii'_l'%—g—%_!‘%% (Advanced Reaction Englneerlng) .......................................................... (3—0—3)
gtst= sk chemical kinetics)y} BF27|4AIE AErA o2 th2r0}. Elementary reaction step? 7]& o|=2
S|

AlE-g-9 kinetics?te] #AS gt ¢ @A R vl LA vFS719 24, dA R A Astol| ofist
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CHE862‘| glil-% (Advanced Thermodynacis) ......................................................................... (3_0_3)
ouix] BEWA, A=z BEUAY JdA ofs) U Tl S8 FUNN Folstel, Futpoll 43
33} wRE wAEsg gogend YA Yok dUY FR 4EY SAE AT 4 At 598 v

CHEBé31 %2]‘%_!‘—2—%_!‘%% (Advanced B|Ochemlca| Englneerlng) ............................................. (3—0_3)
U8ES o83 o8 7HA getsAes dde= st Al 2 3749 A, Ao, A 5= d=t. ol
a0 2wl AAE AEUY B WEle) A4 S ojarch

CHEBé641 3t-&4stE = (Advanced Chemical Engineering Mathmatics)« -« soeeeeeerereeeieiiinananns (3-0-3)
stetEate] A2 oleAosr ofAst=t ZTagt 34 YHESS Yl Linear operator theory,
eigenfunction expansion, special functions, Green’s function, spherical harmonics, integral

= O

transform, integral equations &2 Th&C}.

CHEB642 M AFER (Advanced Transport PRENOMENE): s serrssssssssssssssssssssssssssssnns (3-0-3)
UMM ARIOA Y] & AFEddS oet. a2 odyxl/24d Age 7|2 WAl Stokes flow,

Brownian motion, £3t29] S & Az} S5 IAME &, Mr|Zo] mgtd &

710]%&1} electrokinetics =& Hj-2ct.

ri

CHE8643 J—:Ll:Hkl-Og—l (Advanced MetabO“C Englneerlng) ......................................................... (3_0_3)
ARAI A iAol A 9] =Xl AMEAS Fa=2 AATARRES] 7]2AQ0 olsl, tiAtEdzo] siMS

Yt 245 AdA 71, dAFIolRA, tALE SR, AF Y24, genome scale oA 9] tiAEY 52 HE
ot E3t FYPF 9, sdoAY §& ARlEE e
CHEB644 Z AF#|0{-8&t (Transciptional Regulation for Synthetic Biotechnology):-«:-seeeeeee (3-0-3)

THAZ T Rofol A WA ATC] WAROIS 3t HAMlol g} 714 CrECE FAMIol7IAt] Ye), A
A, S8t W AUg olyRo wuHQA AA 7149 AE AlE ohEct

CHEBé45 E‘I-I:ﬂIIIZEI*OHshII-*(; (Proteln Blosynthesis) .............................................................................. (3—0—3)
Earglel £anEEel shtel Gupel aabxel WAL eistel, Tl ARy Azet £71Ae thech

CHE8661 ﬂ%xrg% (Advanced Polymer Engineering) -------------------------------------------------------------- (3—0—3)
1A P, =AY, 12 2 S48, AEAMIE & aLEARGsto] et ARPARl it o]ef wrid

—

S et LEAE ARl 982 oAl o] Foke] HiFoluy RSl A

CHE8699 J\'l*l- _:?__I___'L (Master The$|$ Research) .................................................................. (7'-%%_!-;9)

CHEB713 8Fg7| &M 2 dA (Chemical Reactor Analysis and Design):«:soeeeeeereeenenennen (3-0-3)

stefgbgo o] &&= o2 7IA] ¥rg7]of] tist R@YP S S5to] §h57|9] AA %
7] system©] AAATE] @ H|AAATE] A]E2]o] A, regression analysis ¥ JLEREA
52 UF0 o/detg7], trickle bed 5% ThET.
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CHEB737 _'_Zl-A % 3_!-5% (Advanced Molecular Blotechnology) .............................................. (3_0_3)
M= DNA 7]a< vfgoz st FAME3sh ZoFs olslist?] #? 3= 8t

o

ot

711 7‘]” o] 2 7Y stal thidet, a2, &%, A=, §
3 2

5g 27)
Sof RopoMe] EAYEgere] AA| S

8t74 2 (Introduction of Marine Environments and Biotechnology)--- (3-0-3)
o], ARos sigEdy A ¥ Feo4dS T2l SukRol= sl

ForRobo] gt A4 % SBARIES chECh

CHEB744 %ZH'IQI'i'" 3|- (Stat|st|ca| Fluid MeChanlCS) ................................................................... (3_0_3)
O Yo oMNURSo] matEl AJAEISl A=y EAS }EC}. Singularity solution method, reciprocal
theorem, Lamb’s solution, multivariate Gaussian distribution, ergodic hypothesis, Fokker-Planck

= O

equation, renormalization ¥ S5& v <83t}

CHEB745 3t-&24z|s{Ad (Numerical Analysis in Chemical Engineering)::-:-«---seoeeeeeerereeeeienn (3-0-3)

sfe13sl Ao] 92 ol §E RIALH, AXPYY, AANLY L PSR PH 52 AL

A
= (o]
sodAA HEds AAZA sidS S Adx A dEH. B AR A Fobol #HEE term
projectsg YT 2M =3 Ao A 7]ofgtt.

CHEB751 24 MAIEZ (Advanced Process Design): -« wreersrmstnsiinsiisi (3-0-3)

stetgatel s|&ol2g Vo sto] UAAQ atEAY UAS FAAA WA chRol FHE A
Sttt Engineering economics, process analysis, optimization and sensitivity studies, process synthesis
and strategies 5& 749]sict.

CHEB752 _6_%I<él-kl g _E_A'l (Process Synthes|s and Ana|y$|$) ................................................... (3—0—3)
SAR] W ZAO] g BEMHS vl &0 artificial intelligence, €137| network, Alojg+A, risk

analysis, knowledge based expert system =9 tfjsff 7re]stct.

CHEB760 22} ZEIE (Polymers BIEnds) sttt (3-0-3)

ChgR EX ob) DRl o SW LEA S, 25 FEUA, BYLEA SO 4 Balet ol g
morphologyS o/ & L A% AWESS olgstel YTt 53] 2EFFAAY Unat FY L ARTEGYG 9
aF A A A7 EY

CHEB763 XM 12234 U BM (Conducting Polymers and Characterization): -« (3-0-3)
AE/gnBate] 4A ¥ FxAQ Edo] VEAAA ¥ st ARto|A MA, A7), BstA gAof njx]+&

FE q—%

~—~

o
o

OQL’

CHEB766 S7|A{23I5HE2 (Advanced organic Material Chemistry): - wssresssereessssresennas (3-0-3)
Bottom-up Ww=4A} A&to] agt [rigtetut Ajgstehg ofhFth Supramolecules, self-assembly,
organized filmit 7 28E58 &}
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CHEB768 _?_7'1”&%10" EE (Ceramic Materlals ProceSSIng) ...................................................... (3_0_3)
IR 4 ® Ao AR etel/EA ddS oEH AtusAdAe] v 7ty g, 2284
o7l4s 52 CiEch DANES AASOJN] WSEA, QA € R Sol- Gel BHI s|AEgo] el

d ofe] Ul7lUE SE ohEct

CHEB769 Iil_sz."_é_%l E% (Semiconductor Materia|s Processing) .............................................. (3_0_3)

weA] Ale 2RolAel st/ 2l WS chect. stelasat @ ol eAol BAHE We thgE, Setx
o @4 Sg ohErt 249 A%, nek wed Aeol AE, futola AIe 94§ uelr|s So s o
o},

CHEB776 AA3 A% AW % M (Interface and Adhesion for Electronic & Infromation Materials)-------- (3-0-3)
DR A-AEA/ S5 /A2 Atole] FAlol22 =2, el AR #AoA o FA, AAE F
wsto] wAsty AAEE SXA1717] et muAYE,. ZAAAY FF ¥4

intermolecular and surface forceso] tisiA] A= A ThFc}.

m
D)

CHEB777 7|h}\~| L‘-_lr_ZHE (Advanced FunCtiona| Nanomaterla|$) ............................................. (3—0—3)
-AHS o] 85t Th2A Uk EAQ] A EZto|EQ HrxyA BA 59 st vl mAHYUZS LU 283 7]
b 29 B0 BALLRY 5 Aol g ol

CHEB781 27301 A| &0 (Photocatalysis for Energy and Environmental Applications)---- (3-0-3)
Sre A FEuiel 7|2 d2jet 5442 oldlistal olet HHE tget AF AF=ws2 RSt EE St

CHEBS801A-Z 3sfst-&stEZF A-Z (Special Topics in Chemical Engineering A-Z)::---eeeeeeeeeeeens (3-0-3)
sterzaro] 24l ATy HHE 2 I 2AS dAdste] Zlo] A e

CHEBS"‘IA_Z EH%_II-% k"|:|||_l- A_Z (Graduate Seminar A_Z) .......................................................... (1_0_1)

CHEBS99 I:lll'kl'_l'l_r__l?__%?. (Doctoral Dlssertatlon Research) ...................................................... (7"%3_!‘16')
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ADMS513
ADMS514




Ol NEHS gtpts wtEY oA H B
ADMS515/CHEM551 Z3hbe W BA 3-0-3
ADMS517/CHEM619 AN 3-0-3
ADMS518/CHEM541 VEB A5} 3-0-3
ADMS519/CHEMb535 2718}kste] AW 3-0-3
ADMS520/CHEM451 A nER|23}st 3-0-3

ADMS521 oL A=A & 3-0-3
) & 35}t ADMS522/CHEMb542 Mgt 3-0-3
ADMS710 AT =35t ER 3-0-3
ADMS712/CHEM736 T+ Fu)etet 3-0-3
ADMS713/CHEM741 297 7)5}8t 3-0-3
ADMS714/CHEM754 LEAGRE 3-0-3
ADMS715/CHEM755 ENNEA} 3-0-3

ADMS744A-D SlrN =Ry 1-3
ADMS531/PHYS501 5| A elst 3-0-3
ADMS532/PHYS504 A7]95tH 3-0-3
ADMS533/PHYS506 QFAFAASHI 3-0-3
ADMS534/PHYS601 QFAFHII 3-0-3
ADMS535/PHYS513 IFEAAs 3-0-3
ADMS536/PHYS521 IAE]E ] 3-0-3
Azl ADMS537/PHYS522 IAE2EH 3-0-3
M= ADMS538/PHYS652 Asz2let 71s 3-0-3
ADMS621 ox2A A o]& 3-0-3
ADMS720 A g ER 3-0-3
ADMS721/PHYS701 2HERSER | 3-0-3
ADMS722/PHYS702 SHERTER] 3-0-3
ADMS723/PHYS703 SN2 SER 3-0-3
ADMS724/PHYS705 Azt EE 1 3-0-3
ADMS725/PHYS706 A Ee|stER ]l 3-0-3
ADMS507/AMSE501 13 AR G935t 3-0-3
ADMS555/AMSE648 gtol iz 2 3-0-3
ADMS556/AMSE650 RS VEAR AT K=2 3-0-3
ADMS558/AMSE645 BRI 224 3-0-3
ADMS561/AMSE684 U BFER| A%} 3-0-3
. ADMS562/AMSE686 RAFL AR Q] M7 AEH 3-0-3
ADMS563/AMSE682 T U JeEA 3-0-3
ADMS566/AMSE6G83 Light Emitting Diodes 3-0-3
ADMS567 U atsta} 7)& 3-0-3
ADMS568/AMSE669 U AR R 2 3-0-3
ADMS570/AMSE649 ZTEUAQRA 3-0-3
ADMS601/AMSE606 B EA A 3-0-3
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Ol 7= MEHZ S min] =l 7oAl (Al 5 )-8
ADMS740 ChEE B aa 3-0-3
AR R ADMS741/AMSE742 MR 2 E2 3-0-3
M2 AE ADMS743/AMSE741 Aelelaes 3-0-3
ADMS501 Ut 18} 3-0-3
GRS ADMS590/TIMP685 E35]Q} AEBRA 2-0-2
ADMS599 oAl Eete] = 3-0-3
ADMS699 MAF =2oi 1-9
ADMS800 A g atel ZAA UG 1-0-1
At
ADMS801 A2 atsr 2 Ao 1-0-1
ADMS899 A=A 1-9
wiks e
ADMS501 L"_H—__T’_I'%I‘ (NanOSCIence) .................................................................................................. (3_0_3)

Ueatste tefol xofA) 29 d4at S4e poste o
Oi9 Wk Lheuteto] thgh 7|2AQ AdSS sASol 5
£ WA M2 9712, 24, 31D WEAR o]RolA Ut ChFE Un2Ao 2w
O ARbY 80l chstol Amct,

ADMSSOZ/CHEM53‘| _?_7'_/.\_ZH§I-3_I|- (Inorganic Materla|S ChemIStry) ........................................... (3_0_3)
Frletg e 29, 2 % 23R dES2 olshste wiYetgE s ¥4, +E H v tish A

wrh AvbolqE 220 thet Z12AQ 83} ol olgste] owA] sirge] AYE olsisheste ATt

SUrR M= 2AS, IAZY, P, UeAg otst % 3§ s ¥Hd Mgelsts tOF

ADM5503/CHEM552 _I<_>I_7I_/I\_ZI-|2I-3_I ( rganlc Materlals Chemlstry) .............................................. (3—0—3)
LA 5 F71aM9] o] 7HA] BhgE Rl O A gAY A A 4% wHS i

ADMSSOA/PHYS505 /\ZHOFZI-(E'Igl- (Quantum MeChanICS I) ......................................................... (3_0_3)
270] girtolats AL RS 99t 71E RIAS SSOHES dith ME-QA UEA. BERA 92 £ @t

ofsto] 7]z 9 Fed o2, A4, Manle £ 1A 220 7% ol2g Zeldtt

ADM5505/PHYS503 /\Zﬂﬁjl %_I (E'eCtrOdynamICS I) ................................................................. (3_0_3)
A BAP) oS 13 42E0IA slHAoR tiert RIS AP, wade] WA, S4a0y of

2, AR, obdl Qo] 5T 2 52 Ealeit

ADMSSOé/PHYSAO‘I J_Li'"%a (SO'Id State PhYSICS) ...................................................................... (3_0_3)

A Yol 2Rl iRt AR olshE 2 Ak Fad g AIE, AAE. 49 Hxfol
£, 98 43 2 ouA|Y o] o] EaHCY,

ADMS507/AMSES01 LA MEAHSE (Advanced Thermodynamics of Materialg):ooeeeeeeeereeeeees (3-0-3)

(e, ]
aAe] dgst 3 Aol tisi hEr. EHsto) Al 1Al A V1E, Adstet nARESo] digh 2

of
ostx] sjAo] chstel Zejgict.
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ADM5510/CHEM510 %FZI‘QI‘%_I (Quantum Chemlstry) .................................................................... (3 0_ )
oprteistel slugelel steteel Aol ofgt $8S AT, YA BAS] AAILE, FAIe} BAle] 4Bt
& 9 sleturg o) grtolsta ofs) S& ohEh,

ADM551 1/CHEM632 _%T'H__Zrir%_r (Supramolecualr Chemistry) ----------------------------------------------------- (3—0—3)
EALRIRQF A7 2 9] He]E o] &gt REAA|(supramolecular systems)?] &7d, &, AAZ olslista o]

2 MERZUNA =gt}

ADM3513 ZHEEI-%_!‘ (Materlals Chemistry) ..................................................................................... (3_0_3)

AR WY FE. A7) AL ZU1A e 02 §71/97] soluels O3y B, BAY A

ADMS514 A 27 &3) (Spectrometric Identification of Materials) oo (3-0-3)
2 =2 24 2 Ao FgetA KAS Algdozy, s Aol ARl 2] A R|Aldf
spectroscopy©] st X|AlS &85 4~ QA S}t ESt diverse laser spectroscopyS Zstsh F|Al 7]&

e =

Mo r

ADMS515/CHEM551 8t e W 2 XM (Synthesis & Characterization of Macromolecules) -« (3-0-3)
IFA] ofg] 7HA] B9 ¥heEes ORW, 1 A dAY 24 9 49 WS Jidsith
ADMS517/CHEM619 LEL 8FSF (NANOChEMIStry) -+ - cesseessesssemsemsenseesesiississiiceisesisesssseiceiees (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 1L5FAM 338t (Advanced Analytical Chemistry)-« oo, (3-0-3)
wAetete] Wil A 24 U] ol2d SHAlE o2t Eob AR ststolM olgshe E4Ee deElE
e 24 A ol TetM AFEE AR EAYE HET 4 e s d¥e

ADMS519/CHEM535 27|85 9 S A H# (Physical Methods in Inorganic Chemistry)--------- (3-0-3)
2ok E ¥ RU1eSEY AR 24 Bad Wy, A, AEY, AR ESCA 52 e

o},

2

ADMSSZO/CHEMAS" _/I\_EEZH_Eil-%_II- (Macromolecular Chemlstry) ............................................. (3_0_3)
1/n8At § ARE MRS o|8F MR T, PE, AL Ot 2LIFUAEL o8 AR,
Ay SR, Ay, B S AU FAIS e

ADMSSZ‘I O-”ijl I—"_LI'_ZHE (Energy Nanomaterials) ....................................................................... (3_0_3)

of WEe atal/ARE AR A F oluix BY ado] BULS AL ErUAe oz st wE
ofct. e 7]20] AMBEL oulx] MEol thet 71E A 3§ Welg Asstast sich W/ARYole S
2 283 Rolol BlHAl, ARFA, olAPHA|S J1EHQ A% U 2x} i) chs} PAIMOR tastel, 7]
= AR A5ag 2 A oAl AE R axto] ofE HU/APA £8S FES F

- 129 -



ADMSSZZ/CHEMSAZ _E_*_'Il_i__' %_I (Analytlcal Spectroscopy) .......................................................... (3—0—3)
Bueld W g olgstol B4 U AREA shg RAWWS oheth

ADM553‘I/PHYS50‘I OHA_'Il(E!%_Il- (Analytical MeChanICS) ................................................................... ( _0_3)
nrolste] plaRiA-slAER gASHE hEch elaRia-sluE ols, ZAILE, ulEaA os, Sy

ol £g mawTh

ADM3532/PHY5504 I_7I(E|I3_I|- ]I (EIeCtrOdynamiCS ]I ) .................................................................... (3_0_3)
DA AAP] o2 BF £FEOIM sIAMoR chech AA/IS AAPIS BAde] WA, SR ol

=]
2, A SR YAt e53 Al 5 math

ADM5533/PHYS506 %FZI-(E!%_!-]I (Quantum MeChan|CSI[) ............................................................. (3_0_3)
oprtedste] suA JEOoRRE e 282 CHETH YAtolsto] R el mEIM 2A i} 2te S

o] 2, Aol 2, HEo|E, WAto|E, YAt U BAte] AMERY o|2, DAY o2 5 LA

ADM8534/PHY560‘| %I:ZI-(E!%_I-]I[ (Quantum MeChaniCS]I[) ............................................................. (3_0_3)

oprliste] EA o Rne U S8 TRl gAgste] J|R ¥, T 2A, 3T 25y

Lu v O o=

=
O|E, AACIE, HEOIE, BAO|E, YAt U BAlY] AMEY o|E, DAY o]E 5 EAUCL

ADM5535/PHY5513 DS AHHEE (Advanced Statistical Mechanics) - wweeeeeeerrssssceceeess (3-0-3)
g 29 olgY 7Ix=AM FY A ol &2 HEH = oled

Ferml 9} BoseA|, A43A8A9] &8, Random walk problem, Ab&o]et AAH

L AFAskRe e 5 xac

ADMS536/PHYS521, ADMS537/PHYS522 1A & st 1,01 (Solid State Physics T I )J-eeeererereeeeeenn (3-0-3)

DAZeS olgg AARCR olsizozN uAZesto] tfat AYH AL JHAIA Pt obgel, 1A
Sejsto] ofgt ol B4 JIure PESHA Atk 240 AR A7) R ADIA, weA, 98 4, 2534, o
YA We ol2 W20] BY, Lk, 2HE WY 5 maAUTH

)1

ADMS538/PHYS652 ZI& I='EI2|' 7|& (Vacuum Physics & Technology):««wweeeeeesseeecenes (3-0-3)
7\“*4 =] 7]4011/\1 7\;‘05"3 Y AEEE d8] H UN, d2o £7 % d ded Aed

ADM8555/AM5E648 I:lIHIII-__rLZ% (Structure of Thln Fllms) ......................................................... (3—0—3)
ujap ghya Bedstel 21g, Sejxol, uorgyg chEch 12l vt paga Belstel voto ny 9
ARPE, urote] A7), weke] AbEol, urate] Qtuelo] tstol chart,

ADMS556/AMSE650 2UA /49 A &R (Piezoelectric/Ferroelectric Materialg): -«eseeeeseeeesnes (3-0-3)

X/ 7R ge] AFFR, o8 W ARG ddst W FAGEA Yy, AXo] EA U o], AT
e84 2 domain 2 S AAXCR AT\ &, SHLRA = 25 MA], dFoolg, vat AXRO] 385
ch2ct.
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ADMS557/AMSE681 LA A2 22| (Physical Properties of Opto-Electronic Materials)-------- (3-0-3)
dubAel vreA RS ¥ bE)e A7), AP], FEELEY HHARe] Asde]E AARCRE oErh
| grabol A Yeh= o8] ot 22lA d4 W 31 249 54 ¢ 2AZ A0 gEh

ol

E
=

ADMS558/AMSE645 LA A2 25/ (Optical Properties of Materialg):-----wemeeeemeeeemeeeienenns (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 LT HFEX| A X} (Nanoscale Semiconductor Devices):-weeeeeeseseeeeees (3-0-3)
AR ZANCR AFEHIL e Ui AAY CMOSHEEA] AAF & t@e] AR FArde|er 1 AArgdy 2

S 242 Az HorE FUM ATk §3] 4xte] 1w FHEe scalingd] THE H wrEA] 4]
T+ Jo] THE Aw gEbd uAE Foff 7]1£9] CMOS tguto]l A9l SHAIQF SOI, Strained CMOS & 4
/AL 2ALLE AAC t 22 2Afo] chsh ulect

ADMSH562/AMSE686 A a2 229 7|4 EAM (Electrical Properties of Low Dimensional Materials) (3-0-3)
KA ARjoA UEt= AT A dAda, of7|oA Z]Rlste A7]1A &4 2 24 9iso] dis) o&0.

ADMSH63/AMSE682 B % UL &AM (Surface Analysis and Nano-scale Characterizations) -« (3-0-3)
gtk g yedig 2AS s 2H/ARAAL =2, steA JE R AR RS FA6H] st 71280 =

2] ol ¥ AY o s AARNCRE Attt 55] BHAAMY A 2 2 ARRO WHEh 59 =2

A gAE olslistr] Hst AXTE]A, Auger W FAA G, FAMAAIAUG 59 24 Wy F 7 HEE A

7hetct.

ADMS566/AMSE683 Light Emitting Diodes (Light Emitting Diodes)-«-««--seereermseeseseiinninnenns (3-0-3)

St X, AR, He7|&S A50o2 o= tardAE tjato 2 Light Emitting Diodes(LED)9] A 7], sk
o 2. A4 @ 5L AR e LD %t el e olest 2Ane
APl

ADMS567 LELutstdr 7|1= (Advanced Materials in Nanotechnology):ssseeeemeeesemmnemiinnanenns (3-0-3)
o vreasl/rls oA AZIEE gdst 2AE AlshaL, wst A9 Y g Ao

of tigk d2jet 7 389 o "ttt EF Al de=wd AV1E S0 A =0 dist uEAel ¢71et

gipAQl welA OAataF o] T35 vt

ADMS568/AMSE669 L‘-_LI._AH;'(.HXHE (Nano-BiomateriaIs) ............................................................... (3_0_3)

LrHpo] 9 U Fokr]|4-S vHlEto g2 st Ukot]j&(Nano-Medicine)ol] thst 7] &A1 74
rugao] F8ee AAANEY AeStA, stebA, S]A, MagdA 744 dish
A== ot

ADM5570/AMSE649 EE'—I %El (Photonlcs Glasses) ................................................................ (3_0_3)
Y

elolx, WA, tAZelols LEQ AU W] SREE EEUA gelo] Yo U A& o WA =
ol T olE A AT EFS HSUCE o|F J1E2 29 b LAk G2t FEHO] Wt o]
z
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ADMS590/TIMP685 £t EEM (Patent & Information Analysis)««::eeeeeeeerereeeeeseseseeeeeen. (2-0-2)

5519 ols R AW, &S At oA ELAPE Lotop F 559 24 VIEH

ADMS5K99 ALY A 2 SHC| E3F (Current Trends in Materials Science) - soseeeereemeeseneenninnen. (3-0-3)
A swerE d3ste e S U= Als Ao 24X 229 A2 7Nttt

ADMS601/AMSE606 M| 2SS AH A& (Statistical Mechanics of Materialg) - eeereeemeneeieeennnne (3-0-3)
A 712 de] 2 o|FES AJlsta ol AjEutsio] #RlEl= o2 Fofo] A8sto] siAdstty. 1A
A s

2 PREAG J12UY B e 4708 £ Raol AU AW W AHol ol tidt A ogt
A sidg dofeith. kot A L&A FstAQl o JHS dAEOIA siAstL S&35t, ob&2f H|7t
Aupdol] et AFSFOIE, Al I-FHAaAQl siAS AVfst o] FAREE, ey, EtEA ol A
g3t

ADM5621 gﬂ%zal %l‘ OI% (Condensed Matter Fleld 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 }\-i*l'—l'r——?—o:'?- (Master TheSIS Research) ................................................................ (7'-% %_!.ﬁ)
7F R 2w 20] R Lot AAF=8 J12 Asystct

ADMS710 MY =3StEE (Special Topics in Materails Chemistry)::soooeeeeeeereeemeiiniainne, (3-0-3)
Aurjastsl A7 BHSS o] YA check

ADMS712/CHEM736 E-?EI_ZT;_ Hil-g—!- (Homogeneous CataIYSIS) ...................................................... (3_0_3)

R7134TS Y02 FUS V3T FONFEUIIISS ChEch

ADMS713/CHEM741 2271 7|5t5} (Applied Electrochemistry)- e, (3-0-3)
532 A718tete ol2] sbAl Apiold] Bud ANSS Anstn AF ot F/LY, BUHEL,

FRVIeke, My Al A7t R RwsA 4R, A7IskEA oAl wad, o

B4 Sof ojo] ZgHc

ADMS714/CHEM754 1 2A8MUE (Physical Properties of Macromolecular Solutions)------ (3-0-3)

TEA} gAgYste J|2E sto] nRA b0l AR U At 4o o2 wjEL 4RI, o2 S8

S
g nEAgOo] Belx YA BAWES whech

ADMS715/CHEM755 £ TE2} (Speciality MaCromOIECUIES) -+ twserssersersscrencrierineriserinen. (3-0-3)
AEAE =5t M2 7Iee THRE 71 AEAte dee FEAIR A

|
K
She We TRl AE, SYEAY olsie 382 Yste] AEPA, PElTE U THES RO

=]
o [
>
2,
il
%
")
o]
o
=
%
oX.

ADMS720 3 EI'ZHE%EI%E (Spec|a| Toplcs |n Materlals Phy$|cs) ............................................ (3_0_3)
MU gaSe 97 JA5e 20l A ek
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ADMS721/PHYS701, ADMS722/PHYS702, ADMS723/PHYS703
SHE8SEE1,I,0 (Special Topics in Condensed Matter Physics I, I, I) oeeeeeeereereeeeenns (3-0-3)
=274 =289 A+ UAES 4ol A e

ADMS724/PHYS705, ADMS725/PHYS706

%EH%EIQ!-E%I ]I (SpeCia| Topics in Modern PhySiCS I ']I) .................................................... (3_0_3)
Ao 2ejate] A7 TRSS 2ol A ohEC & 9 Axkzel, ¥t U BA} Belsl, HA 2ajste] Ay

oA e maEit

ADMS740 HTHAZHZER (Special Topics in Device Materialg)- - wweeeseeieaanana. (71 &HY)
AoanAle 47 BAES 7ol U ohech

ADMS741/AMSE742 HAIHREE (Special Topics in Electronic Materialg): -« wwwseeeeee: (71 =Hd)

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 k"E"ELlZHEEE (Special TOpiCS in CeramiCS) ............................................ (3_0_3)
Aot 7" wb= oo Atz A A ol 53] a2 st RIS AAste Felstt.

ADMS744A_D iﬁlE‘ZHi%jol' (SpeCIaI Topics in Polymer Phys|cs) ....................................... (7'-% %_Il-zﬂ-i)
slolxjste Astol MBARTS Boje] tloat sAzle] §UHE AT ATEY 55

ADMSSOO = E*ZHEL‘I-%—I —E—T_k”l:llL‘- (AMS Literature Semlnar) ................................................... (‘I_O_‘I)
AuxiEast Bofel 22 A7 AN ok Helslo] WaslL EEdt

)4

ADMSS801 iﬁIHZHEI’-I-g—!- }_iélk”DIL‘- (CO”oqL“um) .......................................................................... (1_0_1)
Fuel AYTetAtS 2Ystol A2e) ATAI U APEYLS FYty EEA

ADM8899 Hl‘*l-_l'r_ 01?. (Doctoral Dissertation Research) ................................................... (7"% %_II-E')
2} Al ase] AEste] AR A7E Aepat
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2017 BYYBE TR - o=t
HEZUES YBE
o478 s4Hs LSy Zol-HANE)-SH
AL IBBT507 gl Lt 3-0-3
IBBT501/MECH534 g3 ARG Bl 2= 2| 3-0-3
IBBT502 §3 A g2t 3-0-3
IBBT504/LIFE502 3 Ayslst 3-0-3
IBBT505/LIFE505 N7 et 3-0-3
IBBT506/LIFE511 N Al AT 3-0-3
IBBT513/LIFE518 Chanzl o} Chul | s} 3-0-3
IBBT514/LIFE515 v 5}a} s} 3-0-3
IBBT515/LIFE509/IBIO518 13 NmAyest 3-0-3
IBBT516/MECH532 717 =Rzt 3-0-3
IBBT517 AsHgdat oAt 3-0-3
IBBT518/LIFE570 g3 S gAlEst 3-0-3
IBBT519 &Y Holst 3-0-3
IBBT520 Z7) Hosk 3-0-3
IBBT521 Y et YR 3-0-3
IBBT522 & Hogst 3-0-3
IBBT523 7|2 Y Ayt 3-0-3
IBBT524 ghol -7 A58t Ti& 3-0-3
IBBT525/CHEM532 1S 9758 3-0-3
IBBT526/LIFE516 A2 BR LSS 3-0-3
IBBT527 9 AEs 3-0-3
- IBBT529/LIFE506 RN EIE 3-0-3
ce IBBT601/LIFE503/IBIO658 g wdst 3-0-3
IBBT530 Y A=t 3-0-3
IBBT602/MEIE598 BA =5t 3-0-3
IBBT603 Meso A2sh 3-0-3
IBBT604/1BI0616/MECH624 A LA 3-0-3
IBBT605/LIFE601/IBIO652 DZERMES] 3-0-3
IBBT608/IBI0614 g3 Aui}st 3-0-3
IBBT609/1BIO615 I Y| QH I =2 A 3-0-3
IBBT610 Aeteld AR dg2/8% s 3-0-3
IBBT615/LIFE606 g A=A =} 3-0-3
IBBT616/LIFE607 A2 K A5t 3-0-3
IBBT618/LIFE619/IBIO638 BER Bt 3-0-3
IBBT622A~Z FEAYBANEL AZ 3-0-3
IBBT623IBIO611 DIAAEIA g2t 3-0-3
IBBT624/1BI0617/MECH646 U1 B}o] @ Z &t 3-0-3
IBBT625/CHEM624 o.7]314 5} 8t 3-0-3
IBBT702/LIFE701 A2 Bx} oxst g 1-4-3
IBBT703/LIFE616 "lo] @ A B A o] A 3-0-3
IBBT704/LIFE703 oA} W £A 3-0-3
IBBT718 A4l wejst 735 3-0-3
IBBT719 FAl Wt 53 3-0-3
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O| £ Sfefle W= Zo-dadd)-sd
IBBT699 PSP e JpesHA

A5 IBBT801A-Z ther Aojut 1-0-1
IBBT899 EIDAECRE ] s

3. wit= e
IBBT501/MECH534 & MA|FAF B A==Z2%| (Integrative Bio-Imaging Technology)--------- (3-0-3)

AAEAY AR E WSt AFEEE A4 AAGY 7IMEs a0 E3t ol Z&%t A=y
2713, vesicles I AEA 59 in-vivo 59 stH(dynamics) A-+E A7t
IBBT502 .g.%ul- AH;'(-”E_IlI- AOH%%_!- (Integrative Membrane BiOlOQY) .................................................... (3_0_3)

AR Al A= o] et 72X FHAES] topics HHEH Topic AAOIARRY olF, AA Ao, A=
1:|]~ o]E /\H}‘;ﬂﬂ} Eﬂﬂ?_] alChyl X }\giﬂt_lr_}\ﬂg];%@‘ }bl-ix_}%‘ A(])-]f;ﬂli_l}-_l;_‘_‘]—l:mx1 AFS AFQ 1\ﬂ£7]- /bl—ixhg_ al xH

-1 2> 12 o 1 O

A Q7o) TE PUES BUT oIk

IBBT504/LIFES02 T2 A5leF (Advanced BioChemistry): e (3-0-3)
287 U o]leER0] 1xQ} AMALS }20 o]S2HE 2L A5HR0] QXS0 hdt VAN xA7|

s doettt. 22]3 g4 (Enzyme)s9] etettx, 75 F 8o st A2t Wy tiAMd R, 1 QU] &

ZAolsta O A3E st s OghE0. £35] 849 Kinetics, AH8-7]X(Reaction mechanism), &4 H.9Q]

Active site) EAl(Labeling) ¥ ZAXAHMH &4 AXEA(Inhibitor)yt &4 B QJoto] JLxA WA, SXX} RA

U BAS o8 a4 WY 5ol A Eoh

IBBT505/LIFES05 A7 AHE8E (NeUrobiology) e, (3-0-3)

gAY Al AI(Nervous system)©] /d(Organization)at AF-&of tigh A¥hAQl 2o 82 =4 £
8oz AlFM ZsHNeurocytology), AAAL] &, Al739] €H¥(Development), A173At=(Action potential)
1} M (Transmission), 222 (Sensory transduction)] Aa}stAl 7|14 So|ct,

}I\_| 1 I:El- (Ce”ular Slgna“ng) .................................................................... (3_0_
d

U =or 2R ANAMGEA AL

it 1% elsh +8A] AfKl, SEAA, EAUEALSS 74 Jl7ol the 5t BAY olefE &

|‘l o>l
FE
>
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»e
:>:‘
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_t9
_La
riol
oY
F_E
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H
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olo

EXL

= T

BalTh MEHYY| TS Clobet PEHSEEE AL A, AFE, Be 2 waso] oigt AN darb X

groz thec

IBBT507 _g_%hll'kol'lno:'_g—%_ll'7ﬂ% (Current topics in IBB) ...................................................................... (3—0_3)
GUMY T AYPSL g0z shujold ABHT Ut A AP FFS Ao 2450 AT DN

! u
shit 2 g3 gl ohat AuA olshg wusic
IBBT513/LIFE51 II:_‘I-H ZEI'T'"I- II:_‘I-I:HI.I -Il%_ll- (Protelns and Proteomlcs) ............................................... (3—0—3)

2 whge Fuszol cudu chy
£ oA, £, RE. HEAE. G54, We U vl mersbl @ ol
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IBBT5‘|4/|_IFE5‘|5 _|-|-_§I-_TL|-3_II- (Blology of Agmg) .............................................................................. (3_0_3)
HESNN BRI 0l ARRE ol Qb wstdye] e WA A2 AN =8 et GAs/g%
q Wetg FojA Asfsts wBolch RutBel £Fe A 2EAY wmatdite] Lotk ool ol
9lon] ofF 9I5| R 2L o8 St oW o]GHILAIS YL E3t wajet AT o] 2A
AT, BA 2F0IMO) wat £, w3} ¥Y RS MTAN HISS AYstL EEATL
IBBT515/LIFES09/IBIO518 11g M ZEXAM-ESE (Advanced Cell Biology): -« wwmeemeeemrsnsseesnninenn. (3-0-3)

AEe] 715AQl Wit BAAA TAE olsiAsIL, et N FAAUAL o83 WA Ao 44, AT

Al 5= ol&et Mud 54 T@Hd Fx el gy 55 et

IBBT516/MECH532 7|A| RXZ|Z3} (Tissue Engineering for Mechanical Engineers):««--------- (3-0-3)
2141719 7P AT e A7 2obs9 stz B2 AlgEo] RAFsh Foks &F1 Qo &4 F8ho]
= Al

SR A 7] dlolo Bet 7142 RSl B, AN L oiFIste] %

o

o4l

ro ZS
o= = "7 v
23t ER 2 stRolch B BBoH: ool AW ofe] Robg ofLEk J|AE J2AIL, A7 EUA

o] OtYst A2 9¥HES HoZXuxp sith. 7]A2AQl cell biology, chemistry, biomaterial, anatomy,
CAD/CAM, manufacturing technology, cell behaviorg simulationd}7| J§t 4£8tA /ASHA tool=9] A7
7t 2T £t Al 8]} F scaffold fabrication®] 7|xA AlGo] AlgHtt. o] dm RAFS Fop9
A7e 2qstuAt st SOl x4l ° & E% Gt

IBBT5‘|7 ﬂiﬁl:al'j_l- EH*I- (Slgnal Transduction and Metabollsm) ............................................. (3_0_3)
AGAI ol|R] F7doll digh 22 LS A= 3 VAl EAY AedEE TIRte s

A2 FA/AZ SA9] et vivt/Fe 59 tAMY A&l #Ao] tigh 22 A+ FAS st &=

AEstol Ay A+RAE HE & S oIt 28 Yiozs (1) MEAAE 44 aset O Als 42

(2) 7HAIS] ouA] P78 =29 g R ol& £2shs ASHFA] (3) thALE

o tigh 2l d+ &< stat B2 ojzsto] S-&Ato] thsto] Aottt

to ©
)
S

Rl
0%
o

J

IBBT518/LIFE570 §3F €8Al 5213} (Translational Research in Plant Sceince)-«---wwwmeeeeeeee (3-0-3)

2 wHFoA SPIEE AlEHtole HIEZ=EAM it ANAZ S5s 2 Zeju], F=& particular
molecular farming, phytoremediation and biomass and bioenergyo] Al E=251A = Zolct. a2
AlE BholRE Z =2 Ao tigt 7] 241 ¥ & olslstHA AlFZstat wste] & dist A= A shAl 2
Zoltt.

IBBT5‘|9 %il‘ EQII%_II- (Integrative ImmunOIOQY) ............................................................................ ( _0_3)
B E%e wWolste A Asts SMISS U] He WAstol WHeR Jolg SEstn Fubual

Az hgE AW §871259 AR B WANRE 71o] 45A5S oldfstol UxY WA of3t o

2 zbeo] oA Ao gt A AP 2742 Be) XUy HE 2419 SS0] FO2 Uoplop &

A7 B AAStAL ek B BRe Wste] BriolR AT oA SEHAl chotel ArshA 2

Zoltt.

IBBT520 %7” Eg:!%_ll- (Translational Immunology) ........................................................................ (3_0_3)
B AYBolay Wt J1E APst 2o AR ool oj@A S8HL YAl thehA AR LolA
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IBBT52‘| .g_%ul' %I%%_II- I:CI>I- = (Integrat|ve B|05C|ence methology) .............................................. (3_0_3)
b Apeluter opel B3t Rofe] H8E Satol thwolA jaRo] o] 27|7kA] AT W

2 olsistuAt stk ARE ALAY WAUZS, maAA, AN F 4L Es

slebEoRA Mze AW, ol2A w7 So gd muHI FAz §TAYTY

G glofopste AlAg ALStLAL det @utEo) AR Jjar wAh AlE, ZA AN Lol
7

i

2

= Al =
b ZQgt vpole ZAX]o] thgh o]af, AA] TEiAle] LRl A
o] A5 A8 59 UL I=2X], Ykrdlo]lA Uk AJAHS &
TAue] oJsiE =WstuAr st T U8 1) A|ARI9 ofsf 2)BTe] AZA A BA )T
N 2EoA9] A A4 48 A4 HEQD 5) tjaz Y A4 ols) 52 oE Aol

O

IBBT522 ()DF Eﬁ%—!‘ (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|_% %%hll- A(ID.I%:"T"‘I-%_I (Introductory Integratlve BIOSCIence) ........................................... (3—0—3)

2 autse Agere ARt e BebRE RSOl AR Y1 AAlg Hdsto] gala g
AEg Folol guAT JUe oleish] 93 BEozm Aslel RAbEs, AEAES S2 AANCR )
oA e S s gt

IBBT524 HIO|2-7|A&&t 7§E (Introduction to Bio-Mechanical Engineering):-----------seeeeeee (3-0-3)

TP STE HTdHAS dder 7175t BofolA] e85t violQ Rl ASE AUHRIG 7 Ao
" A SR Aol AIAHA AR AlsE B9l AGE A= Q2 Alst o] A=d A& o
s Eojetth. wak=o] ANl gy 7IAsst R2s A 4Fokz Yo tZat Zo] AT ool
o}, D)AA| = sHo]AFE): biomechanics, 2)2Al3sHAZ9): bio-materials, scaffold fabrication, 3)Uti=H}o|
Q ZSHUIH): nano, biosensors, 4)9]g IHANZI7]38): optical coherence tomography, diffusive

optical tomography

IBBT525/CHEMb32 1.5 F7|3FstT (Advanced Inorganic Chemistry II )« eeeeeeeeerereeeeieniiieinns (3-0-3)
w71 dola&gtete] e ¥ S8 0 olet e RjmsterE AN

IBBT526/LIFE516 A2 EZIMEAYESE (Plant Molecular Cell Biology): s eeeeeseemesenisennn (3-0-3)
MM LY M & 3 biogenesis, @A translation®td, NzY @i o] a7y, of yp7go] Tofst=
54 49 % ExE SSA LotEt

IBBT527 %il‘ q%*ol'lalg_ll- (Integratlve Plant Phys|0|ogy) ............................................................. (3_0_3)
2 2at2e = Alge] 2 ohAL 4R, o ol the e, WAIIMY, Wi A2 s=so ot 44

7 waol £7 52 zWHoe ohed

IBBT529/LIFE506 J;!%)soHaé_ll' (P'ant PhySIO|Ogy) ........................................................................... (3_0_3)

=g I, AL Y B0l Oig uhg, A2-08e ATy, Ty, SA% £, 229 &

s
E‘.Q_qE!
o =2 L
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IBBT530 %OOF *g%g_lk (Principles in Oncology) ------------------------------------------------------------------------------ (3—0—
as

WA, A FEoAe] e duts sgsta 27 FEs A SAAAA Bde Ul
} %

1
[¢) =4 = .
T Aot Ao FubRelM= oo mAEd R ¢ e olefdty. 53] FAA Tz WA AR
MebE oA olsiety Fdel deol, o VAR T MR EdE 3 HFgor T)xdN J7h#
G ANE 5 7 vk

1
Holo] Palot 1 ATYUEL olshel MBS Fo BAMAL Y3 380 FHS Eh Fa Ygomt
gt A9 vhE, HEZA(Immunoassay), HA=2E5H9] Fx20t g WINAE

o] dAMWMA, MNEHA(Cell-mediated immunity), BA|(Complement), WA(Tolerance) %  o]Al

=

(Transplantation) 5o ¥zlet @Y ZF2 A iy ¥ 38 5ol

—

IBBT602/18106‘|3/MECH598 AOH;'(-"%Q!%_!- (BIO Dynam|CS) ............................................................... (3_0_3)
Vi

YA GEHL st o

IBBT603 Meso *OH%%—!- (MeSO_Biology) .......................................................................................... (3_0_3)
Al Wofl £Aj3kHs meso(44d nm~ nm) T Q]

= 7|12, vesicles, membrane signaling
station §) A9} 7158 A7)k, o] TelFle] AEaA

371 g waes Zelet

i)
e
tlo
re
+ b

IBBTéOA/IBIOé’lé/MECHéZA AoHi-"_IQI_i-" (BlOﬂUId MeChaniCS) ......................................................... (3_0_3)

A YR 2B SET A ARt SEH e A A ShEY
Wets uol ojs) Yoty W, met 2o A 28] W] WY HAYere FRstul, BRI} of
W AR Ao Kg3i0] Aol Al TheC),

IBBT605/LIFE601/IBI0652 1ZEAHESH]T (Advanced Molecular Biology I ) eeereeereseeeeienns (3-0-3)
SFEM|Z oA 2] DNA EA), XA &g, DNA Repair, SAA &9t 7]%, Transpossable elements, &

ji
AL wde] 24 52 AN 2T A7 A% 52 2745t0] o] AA et

IBBT608/1810614 %il‘ *CI;I%'T"I-%_II- (InterdiSCIpllnary BIOSCIGnCGS) ................................................. (3_0_3)
AT 2502 AT 4 Qe A SHRROISS Ajfol WETNEE Foto] ool A 5 & S4
A

Hol A2 S Al 4 Ngroen BEmy S5 ARFA AYE S

o 12 a

lo

IBBT609/1810615 J_La' H|'0|2E-||_:j__5_§2| (Advanced B|Otechno|ogy) .......................................... (3_0_3)
AR iAo r ZbEZ W Qle Hio|QHE A2 AfStal uj2fio] wio]leEo] ARup A WUge A

[y [ =]
g vfo]H Ao WA Vledt M2 Sshs Zles AT

IBBT610 A3tetd ME2|A AMHE/MMHEILSE (Experimental Biophysical Chemistry):eeeeeeee (3-0-3)

Y ddE olaliste &E&5t7] Hst AAetA 712 Jid. A 89 &2 W 54, A 2R W 439 A
ekl e A= SRR AVfsY:. Eot AA| 24 oldlist &85t of2] 7] A™RAR] Vesed
o3It
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IBBT6‘|5/LIFE606 J_La AI%A-”E%I- (Advanced Plant Ce” Blology) ............................................. (3_0_3)

= =
AMEAaLoll Solet Fx0} 7]5o #sto] A A TRSEAL, AT A4 W& AT 52 EotE

IBBT616/LIFE607 &l%%&liﬂg_!' (Plant Functional Genomics) ..................................................... (3— _3)
Ae FAAE dtste UNES a9t A2 dad wRle FAeE fAA 29, EdRo], RAA

U=
mapping, proteomics, bioinformatics & %4 4435 ¥Est=s A 19d9S o2},

IBBT418/LIFE619/IBI0638 AU HEF (BioinfOrmatics)« -  wwsrereseerserssersersersnerieriseriseriseresen. (3-0-3)
DNA, Tidl guol Ha ol 34, dzsh & 880 AM 2 4 9] olsiet A= FEste] 2T o

T 5% U AYS ohEc

IBBT622A~7-§ & 4B 25 E7Z A~Z (Special Topics in Integrative Biosciences and Biotechnology)««-«+=--+--- (3-0-3)
G0 Ao el FEAY G 2ofoA AlE SujEF AT 2oksS tEr

IBBT623/IBI0611 TZA|AEIA ME5F (Advanced Systems Biology): - weeerreemsscsseeens (3-0-3)
AGAARIA ABEere O30 42 AAREESToA 7|28 082 TUE|L Q= approach&2 &h5stt).

1) 78 AIstA FA19) A4, 2) A siZ2Z Yol AdEst F2Y fo]g S AJ4tst= high-throughput 7]&

= (omics, interactomics), 3) Glo|8 FA/AA] A|AH 3 st JESPA WEs J2]1 4) B4 £

A st o]F Hojg 59 82 &5t FAIAA AARN FAo oJst o7l FAo Tist sy AA]. &7

o] H¥tR = AARIAZSIO|A AL AMSE s A WHEo Ol shgotal, PRl o Agd 7]2A

approach=of tfgh FgtAQl 73ole} & AA| A|ARlo 20| AL o5& sh5ett

IBBT624/IBI0617/MECH646 LE=H[O| 2 -Z5F (NanobioteChnology): - werememsmnsmnmsinnainnn: (3-0-3)
S04l Al shsol et Z1AL A=, 22, e AEstA 242 Foll S04 olvx]e] He ¥ A

G 29 AHEAR W ASEGES oldlisttt. S0]A| vio]l A9 High Throughput A1t A2]E ¢t

Bio-MEMS AX} 2 NEMS(Micro/Nano Elector Mechanical Systems) 7J2tAtg] 2 2 wstr|<A sl oto

sl oH-E .

IBBT625/CHEM624 _IQI_7|3HI'AO§I-3_||- (Organic Synthesis Chemlstry) ............................................... (3_0_3)
F719E89] 89, AAsFsre] /doMel S8, frIstdE &/ gARl 2 AAS e

IBBT699 ﬁ*r%%%; (Master Thesis Research) -------------------------------------------------------------------- (7rﬂ %_IFZD")
7y Al 2w 50 A Esto] AAbei AE 38t

IBBT702/LIFE701 A& &A} §Z2sk HIEHE (Methods in Plant Molecular Geneticg) e (1-4-3)
Alg 2AF fRige] AYA WS disl delet EolE st AR Adsto] Rl

IBBT703/LIFE616 HEO| 2 B L H|O]A (BioCOMMUNICATONS) ++wrsrsrrseseressrsrssssssssinisisiisiaiiiiisiianans (3-0-3)

Al YA ME-2AF F G2 AR FAMA et dS sRett 55, Azrlex2dat Ao
of & BAHE d7kyEel BAb 7F Q14 (recognition)e] Zlde] Eli A8A-EZIE, s LAl s
module} motif, E0]&Q] A& AFQ 0] BAIA n&S 71019t ZA|URE Eslo] o]
AA| 2B oA o] AR UAo] Aol tieh oM, AAEdEsIA oJsiE ¢sto] A27t=

= Myt
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IBBT704/LIFE703 SHA} 23 XA (Regulation of Gene EXpression):::: e (3-0-3)
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IBBT718 Z_Iﬂ Eo_:!%_ll- 7c>|'}_|' (Recent topics in Immunology) ........................................................ (3—0_3)
HASto] M2 EfHEY 7P 55 ATt 7i7i1Y] oS E9] S4os dasit

IBBT719 %Al M3 S5F (Current Advances in IMMUNOIOgy) -« - wsseeremremmeeesemimserssesienns (3-0-3)
} o

golel Bop H4l AUS elEsty EEe,

IBBTS01A-Z EH%—."%*HDU—J' (Graduate Seminar) ............................................................................. (1_0—'])
dietddS st Alojuzs ArZute] Was matsitt.

IBBT899 I:lll'*l'_l'l_l'__i_ﬁq_ (Doctoral Dlssertatlon Research) ....................................................... (7'-%3'-@)
7t R @4e] AlEsto] YARE s 233
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1. I82H

A\ A AHg-3ra-stH (Division of IT Convergence Engineering)= Autonomics, Communications &
Network, Nano-Sensors & Systems, Biotechnology 2t= 420FE T Ao TR = g oz o]E 545
A7 Hobol e FUstn, MRe FollA AAXN YL Fusts A BT Ik

ol

2, wifiy i 8
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FFotol, a7l AAQ IT-NT-BT §37120] o3t 97 Az 50 ¢ Zlolck. £3 FRAASHBARL
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® gjate 3 (rack) 349 §714¢1 tatd 29 % customized LHIHL AE HPSo
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Track 1. Autonomics
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Track 2. Communications & Networks
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Track 3. Nano-Sensors & Systems
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HBUS YYE
T st s RENER Zo|-Al%-aty
A ITCE500 Introduction to IT Convergence Engineering 3-0-3
ce=T ITCE600 Applications of IT Convergence 3-0-3

ITCE501/EECE700L Autonomic Systems 3-0-3

ITCE502 Ontologies and Semantic Reasoning 3-0-3

ITCE503/EECE700M Information and Data Modeling 3-0-3

ITCE504/EECE515 Machine Learning 3-0-3

ITCE505/EECE524 Probabilistic Graphical Models 3-0-3

AEAE ITCE601/EECE600 Distributed Processing 3-0-3
(Trackl,

Autonomics) ITCE602/EECE702R Wireless Network Security 3-0-3
ITCE603/EECE702R Self-Protection System 3-0-3
ITCE605/EECE607 Network and Service Management 3-0-3

ITCE606 Knowledge Representataion, Reasoning and Inferencing 3-0-3
ITCE607 Advanced Semantic Reasoning and Applications 3-0-3
ITCE710 A-Z Specail Topics in Autonomics 7t s
ITCE520/EECE609 Introduction to Random Variable and Process 3-0-3
ITCE21/EECE576 Statistical Communication Theory 3-0-3
ITCE522/EECE7000 Human Body Communication 'and ‘Networking for 3-0-3

A2 Convergence Engineering
(Track?. ITCE620/EECE608 Advanced Computer Networks 3-0-3
Comm.& ITCE621/EECE620 Mobile Networks 3-0-3
Networks) ITCE622/EECE626 Multimedia Networking 3-0-3
ITCE623/EECE663 Estimation Theory 3-0-3
ITCE624/EECE668 Robust Control 3-0-3
ITCE720 A-Z Special Topics in Communications & Networks 71 s
ITCE540 Introduction to Nano Technology 3-0-3
ITCE541/EECE560 Nano Electronics 3-0-3
ITCE542/EECE593 Microwave Active Circuits 3-0-3
ITCE543/EECE596 RFIC Design k3-0-3
ITCE544/EECE569 Analog Integrated Circuits 3-0-3
ESESE ITCE545/EECE570 Digital Integrated Circuits 3-0-3
(Tracks3, ITCE546/EECE401 Semiconductor Electronics Il 3-0-3

Nano-Sensors ITCE640 Low Power Integrated Circuits 3-0-3

& Systems) ITCE641 Semiconductor Theory 3-0-3
ITCE642/EECE598 Advanced Nano Devices 3-0-3

ITCE643 CMOS Circuits for Sensor Interface 3-0-3
ITCE644 Nano Bio Sensor Engineering 1-4-3
ITCE645 Sensor Technology for Convergence Engineering 3-0-3
ITCE740 A-Z Special Topics in Nano Sensors & Systems 71 SHY
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0|47 St4H S 245 7o) 41351y
ITCE560/MOLS619 Bioinformatics 3-0-3
ITCE561/MOLS502 Advanced Biochemistry 3-0-3
ITCE562/MOLS515/ Biol ¢ Agi 3-0-3
iology o in -0-
IBIO655 8y of fens
& A ER
(“ o= ITCE563/IBIO614 Frontiers of Interdisciplinary Biosciences 3-0-3
Track4,

Biotechnology) ITCE564/IBIO645 Advanced Bioengineering 3-0-3
ITCE565/MOLS508 Advanced Developmental Biology 3-0-3
ITCE566/MOLS517/ )

Advanced Molecular Genetics 3-0-3
IBIO528
ITCE760 A-Z SpecialTopics in Biotechnology 7t s
ITCE800 A-Z Seminars in IT Convergence Engineering 7t S
S5 ) = ITCE699 Master Thesis Research 71 s
ITCE899 Doctoral Dissertation Research 7t s
4. LIE 7R
ITCESOO Introductlon to IT Convergence Englneerlng ............................................................... (3_0_3)

This course generally introduces Autonomics, Communications & Networks, Nano Sensors &
Systems, Biotechnology and other related studies and focuses on possible creative research areas
so that students can choose their research themes.

ITCES01/EECE700L AULONOMIC SYSEEMIS s sestsssssssesssesesstititititititititit b, (3-0-3)

This course is intended for the students who are interested in understanding autonomic systems.
First, the need and motivation for autonomic systems will be described. Next, we will review
different autonomic architectures from the US, Europe and Asia, emphasizing core mechanisms
such as control loops, management abstractions, and how sensors and effectors interface the
autonomic manager to the entity being managed. We will then examine the salient features of
representative autonomic systems, and augment this with practical examples based on our WCU
ITCE program, and discuss potential research topics for autonomics graduate students. The course
will conclude with examples that explain how to manage different types of systems, how to enable
business needs to drive the management of systems and services, and how to orchestrate behavior.

ITCESOZ Ontologies and Semantic Reasoning ............................................................................. (3_0_3)

This course is intended for researchers and practitioners who are interested in designing
ontologies to support knowledge engineering and management for use in semantic reasoning. This
course emphasizes an understanding of the fundamentals required to build robust conceptual
models using ontologies.

ITCE503/EECE700M Information and Data Mode”ng .................................................................. (3_0_3)

This course provides a detailed understanding of object-oriented information and data modeling,
and how to use models to represent, analyze, and act on knowledge. This course gives a deeper
insight into the foundations of modeling, and emphasizes the use of modern software engineering
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practices, such as patterns, to represent and process information for common modeling problems.
A detailed review of object-oriented information modeling fundamentals will be conducted, followed
by hands-on experience in building different types of models for various applications ranging from
well structured use cases to ad hoc design. Elements from our WCU ITCE program will be used as
examples for students to build, analyze, and optimize models throughout the course to reinforce
the theory learned.

ITCES04/EECEST5 Machinge Learning:« -« -ssssssesrsrssssssssmmmietsiniiiiisisi sttt (3-0-3)

Machine learning is the study of computer algorithms that allow computers to “learn”. It is a
method of creating computer algorithms such that computers are able to perform pattern
recognition, prediction, decision, and so on. This introductory course on machine learning will
address mathematical and statistical methods involving current statistical machine learning as well
as various applications. Topics to be covered include density estimation, Bayes decision theory,
latent variable models, mixture models, discriminant analysis, clustering, classification,
dimensionality reduction, regression, kernel methods, VC-dimension, HMM, MLP, RBF, etc. Main
focus will be given to statistical and probabilistic methods for machine learning, involving

supervised, unsupervised, and semisupervised learning.

ITCES05/EECE524 Probabilistic Graphical Modelg -+ wwrssssssessrmmisisiiiiisiii, (3-0-3)

Probabilistic graphical models are a happy marriage between probability theory and graph theory,
providing a flexible and powerful tool for the design and analysis of machine learning algorithms
when uncertainty and complexity are involved. This course offers an introduction to graphical
models, emphasizing both theories and applications. Trees, factor graphs, undirected/directed
graphs are considered, where nodes are associated with random variables. Probabilistic inference
(belief propagation) and ststistical estimation methods are introduced for graphical models.

ITCE520/EECE609 Introduction to Random Variable and Process -« weeerreemsmeniininnn. (3-0-3)
Probability theory and random variables are discussed, which includes the relationship and
transformation of random variables. Stochastic or random process is discussed, including stationary

and nonstationary random processes, dynamics and filtering problems.

ITCE521/EECE576 Statistical CommUNICAtion TREOry ettt (3-0-3)
Prerequisite : Undergraduate level Probability theory, Signal and systems, Linear algebra

- Review the basic principles of linear analysis, probability, statistics, and random processes

- Learn the analysis of linear and nonlinear systems with random inputs.

- Learn the design of systems that satisfy some statistical conditions for signal detection and
waveform estimation

- Learn about how the information theory is applied to communication systems

- Learn the properties of noise in the communication systems

ITCE522/EECE7000 Human Body Communication and Networking for Convergence Engineering - (3-0-3)

In this course, students will learn short-range wireless network solutions for personal and body
area networks. Topics include network topologies, protocols, and industry standards for these
networks such as Bluetooth, ZigBee, 802.15.3, and 802.15.4. They also include ultra low-power
signal processing, RF communication near or in body networks, security provisions, and data
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ITCE540 Introduction to Nano TEChNOIOgy -« wsssrerssseeissisisisisisisissisi s (3-0-3)

This course provides in depth understanding of nanotechnologies including nanoelectronics,
functionalized carbon nanotubes or nanowires, and MEMS. The biomedical application like Biological
field effects transisters(BioFETs) is covered in the course as well.

ITCE541/EECE560 NanO EIeCtroniCS ............................................................................................... (3_0_3)

This course covers analysis of semiconductor surface, quantum state, conduction mechanism at
surface, optical properties and elastic properties, surface processing technique and device
application.

ITCES42/EECES93 Microwave ACtiVe CiFCUILS -« - ewteerererrememimieniniiintiiteiet et (3-0-3)
This course covers the basic concept of microwave active circuit designs such as s-parameter,
twoport network, matching circuit and gain/stability of transistor based amplifier. Then, the circuit
design methodology for the important functional blocks of microwave transceivers such as
broadband amplifiers, LNA, power amplifier, microwave mixer and power oscillator is studied.

ITCESA3/EECES96 RFIC D@Sign -+ ssssssesesesesessssssssssssissisisiistiiisiitist sttt (3-0-3)

The important RFIC chip design methods for the transceiver of the wireless communication
system are studied. First, the transceiver architecture of the system is described. Then, the
important functional blocks of the transceiver are covered. They include passive component design,
LNA, mixer, oscillator and phase noise, and frequency synthesizer.

ITCES44/EECE569 Analog Integrated CirCUits s e sermrmmmissisitiiiisisisiiiii e, (3-0-3)

Covers CMOS analog integrated circuit design techniques wusing hand analysis and SPICE
simulation, reviews the operation of single transistor amplifiers such as CS CG CD amplifiers,
frequency response and stability, noise analysis, bandgap voltage source and current source bias
circuits, single-ended and fully-differential CMOS OP amp circuits, switched capacitor filter, phase
locked loop and delay locked loop

ITCES45/EECE5S70 Digital Integrated CirCUits -« w s sssrrerssssitimisisieiiiiiiisist s (3-0-3)

Covers CMOS digital integrated circuit design techniques wusing hand analysis and SPICE
simulation. Operation of CMOS inverter circuit, static logic circuit, dynamic logic circuits such as
domino NORA and TSPC, pass transistor and differential logic circuits, VLSI building block circuits
such as adder multiplier and data path, low power circuit technique, memory circuit such as ROM
Fash memory SRAm and DRAM.

ITCE546/EECE401 Semlconductor Electronics]:[ .......................................................................... (3—0—3)

Based on the Semiconductor Electronics course 1, students will learn a more detailed knowledge
of Semiconductor technology. This course will cover P/N Juction, Heterojuction, Bipolar transistor,
MOSFET, nano-scaled CMOS HBT and HEMT.

ITCE560/MOL56‘|9 BiOinformatiCS ................................................................................................... (3_0_3)

This course addresses ways of searching for and analyzing DNA and protein information, as well
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as providing insight into biological literature and the latest trends in and the future of
bioinformatics.

ITCE561/MOLS502 Advanced BioCREmMIStry -« serererereimimieiiieiiiiiii (3-0-3)

This course explores the structures and regulation of receptors and ionic channels, and the
molecular regulatory mechanisms of factors in signal pathways that emanate from them. In
addition, the principles of enzyme chemical structures, functions, and application and related
metabolic pathways and their significance as well as contemporary research techniques are
addressed. In particular, emphasis is placed on enzyme Kkinetics, reaction mechanisms, and active
sites, labeling and determination techniques, structural relationships among active inhibitors and

active sites, and the modification of enzymes using genetic engineering and gene expression.

ITCE562/MOLS515/IBI0655 Biology Of AgQing: -+ +wtsesssssessssssssisiisiuiiiiitititisisisisiiisisisisisssis (3-0-3)

The focus of this course is on current understanding of aging process at an organismic level.
Emphasis is placed on genetic control mechanisms that regulate aging and age-related diseases.
Moreover, students will discuss key molecular signaling pathways that regulate aging processes,

which are conserved across phyla.

ITCE563/IB:[06‘|4 Frontiers Of Interdiscipiinary BiOSCienceS ...................................................... (3_0_3)

The course helps students choose research topics.

ITCE564/181061 5 Advanced Bioengineering .................................................................................. (3_0_3)

The course analyses the emerging biotech industry, its prospects and research directions. In
addition, the course introduces basic and novel technologies in biotech industry.

ITCE565/MOLS508 Advanced Deveiopmentai B|O|0gy .................................................................. (3_0_3)

This course explores the mechanisms through which the fertilized egg develops into an entity

composed of various cells, tissues, and organs.

ITCE566/MOLS517/1810528 Advanced MOIeCUIar Genetics ......................................................... (3_0_3)

This course is designed to help students learn recent exiting advances in the molecular genetics.
The topics include functional genetics, model organisms, molecular genomics. In addition, students
will discuss breakthrough findings in the molecular genetics field.

ITCES00 Applications Of IT CONVEMGENCE - ssresrsrsssisssmssistsi ittt s (3-0-3)

In this course, students will learn how to perform research to support their projects which were
defined and specified in ITCE500 Introduction to IT Convergence Engineering. The project will
culminate in a submission of a conference or journal paper submission. The course will provide a
set of 4 soft skills lecture on scientific databases, scientific publishing, project management.

ITCE601/EECEAQ0 Distributed ProCeSSing - wwrsrssssssmsmsmieisiiiisisist st (3-0-3)

This course will study the fundamental aspects of modern distributed systems. Issues concerned
with distributed systems such as transparency, communication, resource sharing, fault tolerance,
scalability, consistency, and security as well as those concerned with designing, developing, and
managing distributed applications and services will be covered in this course. Special emphasis will
lie on emerging Peer-to-Peer computing.
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ITCE602/EECE702R Wireless Network SECUFity -« sttt (3-0-3)

Students will learn security principle and types of security adaption of wireless networks such as
WWAN, WLAN, WPAN, MANET. The security issues are handled in the respect of prevention and
protection. The aim of the subject is to focus on fundamental issues regarding wireless network
security and to make the students’ own researches possible.

ITCESQ3/EECE702E Self-Protection SyStemn« -« s ssssrsrsrsrusssiittinicieiei it (3-0-3)

The course deals with the principles and methods of self protection system to the unknown
security intrusion from inner/outer system. The course studies detection of attack and intrusion,
automatic detection of weakness, complementation of weakness, automatic learning about intrusion,

and automatic backup etc. and the methods for reducing weaknesses.

ITCE605/EECE607 Network and Service Management -« e, (3-0-3)

The course will start with the fundamental concepts in network and service management,
illustrated through a number of prominent frameworks. It will discuss key challenges in network
and service management today and show how these problems are tackled with example techniques
from both theoretical and system design perspectives. This course will also show autonomic
networking as a principle design objective in dealing with the current network and service

management complexity.

ITCE606 Knowledge Representation, Reasoning and Inferencing::«-:---s-eeeeeeeemmeinimiainiiiinn. (3-0-3)

This course focuses on approaches relating to representing different data in a common way,
which is crucial for reasoning and planning for solving problems in autonomic systems. The course
illustrates the importance of (1) defining a common form for relating different information from
different sources to derive a combined understanding of a managed entity, (2) transforming the
common representation of knowledge to a form amenable to efficient reasoning, and (3) adding
constraints for performing intelligent search and planning.

ITCE607 Advanced Semantlc Reasoning and Appllcatlons ........................................................ (3—0—3)
This course explains how to apply semantic reasoning provided by autonomic systems to build
systems for current and Future Internet applications. This course starts by reviewing finite state

machines, and then using finite state machines to model formal as well as natural languages.

ITCE620/EECE608 Advanced Computer NEtWOrks ettt (3-0-3)

The main goal of this course is to study advanced topics on network technologies. The course
begins with the basic concepts and techniques on computer networks, and then covers technical
details in advanced topics on computer networks. This course also covers the state of the art
protocols in networking technology.

ITCE621/EECE620 MODile NEIWOIRKS -+« --w-serereresermrarermmiaierieinie sttt (3-0-3)

Recently diverse wireless mobile networks are deployed. This course provides an in-depth
understanding of the fundamental problems in the area of mobile networks and studies the state of
the art solutions to solve the problems. This course also covers many important issues in the area

of wireless mobile networks.
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ITCE622/EECE626 MUItlmedla Networklng .................................................................................... (3_0_3)

This course deals with the basic concepts that multimedia data can be effectively transferred
through wire and wireless network. The course specifies media control technology considering
networks and network control technology regarding media, introducing the best suitable technology
which can connect those technologies.

ITCE623/EECE663 Estimation Theory ............................................................................................. (3_0_3)

This course introduces the conventional linear estimators in frequency and time domains. In the
algorithm point of view, two issues associated with the number of computations and the numerical
stability are addressed and the modified estimators are provided. Furthermore, modern estimators,

mainly designed with linear programming, are tackled under mixed criteria.

ITCEG24/EECE668 RODUSE CONMEFO] - e-srrsererresermramemrmteteieiete ittt (3-0-3)

This course summarizes modern techniques, based on linear system theories, for analyzing and
synthesizing linear and even nonlinear systems. Especially, so-called LMIs (linear matrix inequality),
belonging to convex conditions, are used to design robust controllers against nonlinearities or

uncertainties under various criteria.

ITCE640 Low Power Integrated CirQUItS - - wwrsrsrssmsmmmisseiiitii s (3-0-3)

The low power design of CMOS Integrated circuits is essential to implement the low power sensor
networks. The class starts with the review of the CMOS device physics with the emphasis on the
subthreshold operation. It covers the low power analog circuits such as OP amps, switched
capacitor circuits, continuous time filters, analog-to-digital converters and RF circuits. It also

covers the low power design technique of digital circuits including low power logic circuits and
SRAMs.

ITCE641 SemiCONAUCLOr TREOMY - wseserererererereretetetetetet ettt (3-0-3)

This course provides a fundamental and in-depth knowledge of the theory of operation, modeling,
parameter extraction, scaling issues, and higher order effects of active semiconductor devices that
are used in mainstream semiconductor technology and emerging devices of practical interest. There
will be a comprehensive review of the theories and latest models for the devices that are valid out
to very high frequencies and the use of physical device modeling. A review of the latest device
technologies and architectures will be presented. The course will be a prerequisite to the other
applied courses in nanotechnology, nanoelectronics and photonics.

ITCE642/EECE598 Advanced Nano DeVices .................................................................................. (3_0_3)

This course covers recent developments of nano devices. Lectures focus on basic device
fundamentals, second order effects, fabrication processes, characteristics, and reliability of novel
devices. Through term project assignments, students are expected to gain an understanding of

advanced electron devices.

ITCE643 CMOS CIrCUIts for Sensor Interface .............................................................................. (3_0_3)

The operation principles of the sensors for monitoring the human body or the environment will
be introduced. The low power circuit techniques will be studed by using the CMOS technology. The

front-end analog amplifier, filter, analog-to-digital converter, microprocessor, memory and RF
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circuits will be covered.

ITCE644 Nano Bio Sensor Engineering ---------------------------------------------------------------------------------------- (3—0—3)

The operation principles of the nano semiconductor devices and the bio-medical sensors are
covered. The application examples of the nano devices to bio-medical applications will be studied.

ITCE645 Sensor Technology for Convergence ENGIN@Ering: s sseserssssssisisinieisiiiisisiins (3-0-3)

Sensors are small devices, in a sense, designed to replace bulky analytical instruments to meet
various needs in chemical, environmental, biomedical, agricultural, and several other industries.
This course will discuss how micro and nonotechnologies have been shaping the sensor design and
development. Development of sensors that are small, consume little power and inexpensive is key to
realize the goals of U-health and U-Environment initiatives which are becoming common across the

world.

ITCE699 Master ThesisS ReSEarCh -wr-rorrrrrrrrrrrerererertrtitiiitieieeeeetetttetetetetotetrtrtrtrterstetstatataranaranannes (‘I~9)

A research course for Master's thesis.

ITCE710 A/Z Special Topics in Autonomics ............................................................. (Credits can Vary)

This course covers the new theory and topics of the Autonomics area.

ITCE720 A/Z Special Topics in Communications & Networks:««:teeeeeeeeeieeeean (Credits can vary)

This course covers the new theory and topics of the Communications & Networks area.

ITCE740 A/Z Special Topics in Nano Sensors and Systemsg oo (Credits can vary)

This course covers the new theory and topics of the Nano Sensors and Systems area.

ITCE760 A/Z SpeCIal Toplcs In Blotechnology .......................................................... (Credlts can Vary)

This course covers the new theory and topics of the Biotechnology area.

ITCE800 A/Z Seminars in IT Convergence Engineering: s seeeeeeeereeeeinieinnnienia (Credits can vary)

This course consists of seminars on recent developments in various topics.

ITCE899 Doctoral Dlssertatlon Research ......................................................................................... (1~9)

A research course for Ph.D. thesis
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4. AIE R

EVSES01 §|-7:|§ (Introduction to Environmental Studies) ......................................................... (3_0_3)

e 420 Homo sapiens S1¢tol50t TOjEet WLALS FAOR A XY HHAES APLTch
Paleoecology?} paleo-archeology, 10§ anthropo-bio-geo F7dW¥HsIe} THAAIAL, HAIZEDES £ 2 BA
2ttt 53] Holocene ®Wst7| Ale EjPY &4 oW, adfott|2)7h Atelet 55 R Fdot A9 AelA o
FuA LEH 39 vludo] £F5tH, SEjEY EFsto] WA= k=9 2147 &ES AZAFe]S Al

o o
hu
b -
o2
r
_CL

EVSE510 &4 Z&H2 (Introduction to Environmental Engineering) -« «seeeeeeesereeeiieiniiinnnne (3-0-3)
g7|ed, 2 5 THFFe Wy Ayt oo tigk oA Sof tigt ZjZAQl oS TET. F7oA

HiEE = H7|E25Y 549 o5 4, 22 AFYHES vEsto] o592 Ay 5= FFetth

EVSE520 |:H7|2%1 (Alr PO”Utlon) .................................................................................................... (3_0_3)

1o @] Wel, Au U Aojgue
T gr1e @ WA §9 7|AS ohEct

et

cheret 270
dae wact
EVSE535 ]I:"7|% i-lEl (Waste Management) ................................................................................. (3_0_3)
9l 2 ArREIBO) Aol @ B4, W AW, Zysl/orel AW, 2ol eta, AR, 4N A
o), oMo, A W7k Sl L AAMIT Aely A 52 R
EVSE54O il_l- *OH (EnVIronmental Blotechnology) ....................................................................... (3—0_3)
EwAY] Al iAo R AN AEstA V|Ed4 R VW2 siet 71249 B vhg /a0

=
B9 QeAslol A18HE OEAQ 2AE Al 12D A0l TEAS bio-processE & CHET

EVSE55O %7(;'%%—!- |3n-| (EnVIronmentaI Englneerlng Laboratory) .............................................. (1—6—3)
QA=A xl2jo] Wat 2], stet U AMESA MAR|o] A& A U ASAS Scale up 2A|, A Az
of oj4 W Sg Sof ojgt ole3t Ados LHHC

EVSE565 Bt HFSZ8F (Reaction ENGINEErING)« - wwrrerremrrrmimmmmieisiisisssssisis e, (3-0-3)

s}shsdsHChemical Kinetics)d} §H3-7]| A S AybA o2 7§astct. Elementary reaction stepQ] 7234k
3 oj2g WD, MAUSY| Kineticsolo] Al crech U 2 ulgA] vrSr|o] BA, A U s}
o thsto] sitt.

EVSE575 Zl?.i]-ﬂ (G|Ova| Environment) ........................................................................................ (3_0_3)

A7o) AA B sho] AAmoR 1At BAsts We viect oivjet s F¥Hoz oo, 7
5 ouxlol BHOASA| AYA Aot ABATIA, T2jn o HWA] FART ANH2E B of
o siAe g8l wast 714 2AE e
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EVSES79 §I_|-75|E71| (Environmental Statistics) ............................................................................... (3_0_3)
A sl/ B U ATEA BoRlA AR ol 8EHE AF EAYIEA UiF JlEde R hde S5t 87

B AA HolEe £/ AZEY0]S o]&sto] BMSIED 1 A st WS wjec T wESY

= &5t #AEoF dlolEo tish 542 S¥A o= olslisti AP AW A, &E, siAYEE =9

gt

EVSESSO T_7o=| _E_Zl- (POIymerS and EnVlronment) ...................................................................... (3_0_3)
TEAL A AL olsfeln BEAY] Yt wEA sker W nEA Belo) s Apd, nEA 2o pE

U 54, BT nEAL aFlte] HSANES FHNS FHAUCH Eo DA 2L olsishn g of2

1A AR 71452 At

EVSE58'| %%%aﬂé_ll- (EnVlronmental Phy5|Ca| Chemlstry) ...................................................... (3_0_3)
@otel. sheriger Yajor, Wister, zAater 5ol vl WSS YIS wU ARATE FolsteA

EVSE582 7|_$_ﬁ§l- (Introductlon to Cllmate Change) .................................................................. (3—0—3)
J\5wist asto] J| 28 shadth J|SWetE Loyt AR Jelm AYAEQ RIS, ol !
S WA ofZA WalEAl, 715 oAEA RRBHSH=A], U]EIH 7|SWetet Jo ThE L2 ofBA dE
3k &~ QI=x|E =AM o2 o|fstt. TS &2 0|40 o]Aly|s W 2T H

a

EVSE583 %%g_jlil-%_!- (EnVIronmentaI Inorganlc Chemlstry) .................................................... (3—0— )
2 @A 249 wFolA olsfistal siA st FrIekel Wigolu, Ato] tieh ZIEX|AR FARIAY
2 EAVZo] g AuiAel oS Folaxt @

—

EVSE584 Zlq_%%% -" 3_| (Earth EnVIronmentaI FlUId Dynamlcs) .......................................... (3—0—3)
AT 715 @ g7 wsto] agL olsst o &str] sl 7Hat 7180l H= A LQAGIY, ti7])o SS9

Al gl Eelabgo] gis ZFejsttt.

EVSES85 A ERHE (Basic Principles in Environmental Materialg) -eeeeeeereeerernieiainiiiinn (3-0-3)
ghel ol A2 =8 €74, odlYA] 2opoA = SBAARI AFZ st A& S olslish=t] BHAR1 1A|S)

grol 712 7NExt Al IAM RS &/, 4 A, S ¥ BUYESol gt dybAQl o2 sttt

EVSES86 #FU L/ dA = (Environmental Nanoporous Materials):« eeeueeeeerereuenenenenenenes (3-0-3)

NT, BT, IT Hofo]A 2&t éJ 88 7P e 2u b durked ade 3a 84, 1 d
e Ae 7<1 2, AlgatolE, AlPO4-based BAMA, E4 A SetolE, BlxmalA A, MOF
AR 52 Uethgdame) 4% 2, PALEEA) Ol 5t terhgdaniol gado) et
AR APER, 22T oS Ao} Sestetd ST WY S FHNOR AJfstuA} Gk,

oo 1>
1o
rir m|>
4n
tlo
Ja .
h:l

EVSE587 _IC_>I_7|2I-3_||- (EnVlronmentaI Organlc Chemlstry) ....................................................... (3_0_3)

A7IBARUS 2 RoIGoRA 23 Jl2AY ST Sk UL $F Aot B
g718tel 2750l 47 o5, W 5 olmA AFsHAld Uit olshE =eo2H PR, UL,
@4Re1E 18 S0l lRAel AAT $5AE AR
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EVSES99 MIO|LE (SEMINGI)-++wswsesesrerersrsssssssesenesetsie s (1-0-1)
ZAS] 87 et A4, AA #7718 wHn ¥ )
o] & ¢ AFA A WAAIRTE FUie] ST Ve A 2AA

EVSE621 I[:"_J'\_ -IEl 3_!' Wastewater Treatment Englneerlng) .................................................... (3_0_ )
s oulse] WA, B4 9 AE 517 Jlko] e Al AAE SSath AA, olnt 5o 2laiA 4
YO oo FE AESA maA2] 7l gith 712 % S&olEs ottt

—

EVSE655 {2222t (Ocean BioeoChemical CyCle)- - e (3-0-3)

$o2 Qafol o7z WER oBLEol Yol ostel AL JI% AAY eYBNE
Yoldel 28g vjett. ol Sotol sigols WS A8, set U 22N A8EC FAHE F
QUAstE S ol Sic.

il
o 19
ol
==
02

pAS)
X

EVSE665 ZEIEOJ:_IE'I__JSI'EIQ (Mass Spectrometry) .................................................................................... (3_0_3)
A0 Ze getAQl delg ESctl ZE AFRA7|9 A5de] S oldisty S-8-2ofo] tist a5 ¥

dolg siA, FGAIAel dis oh-Eot

EVSE667 il_l-jégon:'%zal_i_}s" (Pollutant Analysis) ............................................................................ (3—0—3)
HEdeFdE4o EAHAFAS At MEY, v5Y EVle. 1¥ur|EY ¥, rHEAEAS A 5

THAQA FAAAE O

EVSE680 ©ZAZSHEE A-Z (Special Topics in Environmental Engineering A-Z):«:-seeeeeeeeer (3-0-3)

0
Wi ol E3 obe BPFetEore] ATEAlY S ANTATINE, BA ST TL Fopo FASS

EVSE681 EHi-"O‘"LjZI (Alternatlve Energy) ...................................................................................... (3_ _3)
BNl A, Eelolux], A2, mel, sl v euja, FadUR] £ BHEAES AT & Q= crere
G ourEEY] 548 S871e2 st

IR, E=2IAl
AN IAREE B S87148 Tl

EVSE699 }:l*l-_l'l_r__i_%?_ (Master Thesis Research) ................................................................... (7'-%%_!-@)
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EVSE711
stA DA

2t Ed&de5E A-D (Advanced Environmental Process A-D)--weeeeeeeereeresseneeeeene (3-0-3)
i dHarde=A 2o B4 5789 iR ohdel FEEAS At SGRIAIEY AA

o 4A712S wech

_|O|‘

EVSE720 #7-0|4X| Z=0§ (Photocatalysis for Energy and Environmental Application)-- (3-0-3)
SteA] Fxoje] delet E4Z oldlistal o]9] thfst g o x| 8Ok reviewdttt VteA|E2], FH
71ete), Fetel Sof gk 7|2Ye s AZlste FEue & Zopel (DEigeldx] A, (2)847dst 3)x%

274 AP AA] Fopoll tigt ¥a] I FHAATL FFE =i

ro

at7f 2 (Introduction of Marine Environments and Biotechnology) - (3-0-3)

ReRol= detAQl sidetyd A+arl H aigetdy sidle 1Y J2Args, 29hRole s A%
271 W SEAEIE HEH.

EVSE795 ZF2 L (Independent Project): - - ssrersssrssrsnsissttitiitititi i (3-0-3)

AR 02 AFAIZEAME A/dsto] AFu|e] Ld|ef A AbgAloR At EukE AAst AR E

of A7 $BAOEN AT ZRAE 23 JPL v}e

EVSE899 ELII'*I'_LI_I'__E_ﬁ;_ (Doctoral Dlssertatlon Research) ...................................................... (7"%%_!‘%')
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2017 Al

. AZ -

0| = sfpHS =gy 74o|-Al3{-5}7

AsEs IBIO614 gt nfat 3-0-3

IBIO524/PHYS420 Biophysics 3-0-3

IBIO711/PHYS712A 112u}o] @ o]} A 3-0-3

IBIO650/CHEB643 HZoArRE 3-0-3

IBIO528/LIFE517 T2 BRI A 3-0-3

Bane IBIO657/MECH532 }_7_;1—13—?‘ 3-0-3

IBIO616/MECH624 HASA 3-0-3

IBIO514/AMSE669 U AR R 2 3-0-3

IBI0621/CHEM652 AR L EA}3}at 3-0-3

IBIO529/MECH535 dlo] Q I A 3-0-3

IBI0652/LIFE601 TG BRI EST | 3-0-3

IBIO655/LIFE515 - stapst 3-0-3

IBIO511 yfo] © oA} 3-0-3

IBIO512 BEEAst 3-0-3

IBIO513 AR 9 A Y EA| 2] 3-0-3

IBIO515/MECH579 ARAIEZ(OIA A YR 3-0-3

IBIO516A-E SARATTHE 2-0-1

IBIO518/LIFE509 IgH A= 3-0-3

IBIO519/EECE551 SPSEIEPACSEY 3-0-3

IBI0520/CSED515 7|1 A 3-0-3

IBIO521/CSED514 mElolAl 2 3-0-3

IBIO522/LIFE414 A| A B 25 3.0-3

IBIO523/MATH443 Mathematics for Biologists 3-0-3

IBIO526/PHYS413 MEFast 3-0-3

IBIO527/CHEM441 71718 d Al S 2-6-4

IBIO612/PHYS667 7| 2Fo] 248 25} 3-0-3

A [BIO615 g Biotechnology 3-0-3

IBIO617/MECH646 L} ujo] @ T5t 3-0-3

IBIO631/PHYS666 AR =22t 3-0-3

IBIO63632/PHYS720 L ustER 3-0-3

IBIO633/PHYS662 MEEA =S 3-0-3

[BIO634/PHYS665 H|AE =ost gl sEo|2 3-0-3

IBIO635/LIFE616 o] @ A 517 o] A 3-0-3

IBIO636/LIFE617 RS P el el 3-0-3

IBIO637/LIFE618 ZT2HQUAQN BXIYEQY T 3-0-3

IBIO638/LIFE619 MERH st 3-0-3

IBIO639/LIFE720 R R 3-0-3

IBI0640/LIFE719 VR 22 st 3-0-3

IBIO641/CHEM721 2] B x}a} st 3-0-3

IBIO642/CHEB731 AL E A 3-0-3
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2017 AlARMHBHIY - o
JEEX S4Hs 2=y Zol-4E-3

IBIO643/CHEB732 MEE T ET} 3-0-3
IBIO644/CHEB733 PR s 3.0-3
IBIO645/CHEB734 PR 3-0-3
IBIO646/CHEB737 HAPEZSIER 3-0-3
IBIO647/MECH643 olx| &t 3-0-3
IBIO648/MECH647 MR =5t 3-1-3
IBIO649/LIFE622 Ay etz 3-0-3
IBIO651/CHEM669 AZ}sHEZY 3-0-3
IBIO654/CHEB644 R AP o] Zat 3.0-3
IBIO656/LIFE508 TgygAl st 3-0-3

DA IBIO658/LIFE503 ngwolst 3-0-3
IBIO659/LIFE505 K732 5} 3-0-3

IBIO661 wARE ST 3-0-3

IBIO662/CHEMb42 B985t 3-0-3
IBIO663/LIFE611 A 1 BAL R 5F 3-0-3
IBIO665/EVSES40 FHAET=E 3-0-3
IBIO666/AMSE612 X-Ao]o]A] 3-0-3
IBIO667/CHEB645 Chen Al R E A 3-0-3
IBIO712/PHYS712B Current issues inbiologicl physics 3-0-3
[BIO801W/CITE700H NIHZE Al ALabA] AHd Q= 1-0-1

IBIO801A-Z A| 2B E I SHE 7} s,

IBIO811A-Z IBIO tj&red Ajojut 9-0-1

A= IBIO699 MA =S L PR ies!

IBIO899 1A ] JhHaxl
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2017 A|2RAB IS - Chare

4. T2 4R

IBIOS5T1 HEO| QEAF (Bio-IMaging) -« +ssserererersrrsrsrsrurunumuiuiuiuiuiiititiiiisistsisisisisisisi st (3-0-3)
MEES Zgsh= YA Al 20 usiy el digh 24l 7IMES A0, E3t o] 5 & Az o
A OJA 29| in-vivo &% st(dynamics) A5 270

1810512 *é'l%%?ﬂ%_ll' (Blostatlstlcs) ................................................................................................... (3_0_3)
A2sto] olsflof AR ¢ FQst ATS £8¥ct e L2 24 L nysto] gigh 72 A PHES Us

Es] MEjer By, ¥rg A, A AAR FAsh A ZSA A i HYd, A obE, Ads9gsh A

Hedsh 59 #AE Hs.

IBIO513 SH A 2 Sy HWEXZ (Information Processing for Genomics and Proteomics)«« (3-0-3)
fAAEE 2 TS st JEA 7|¥S olofE. fAAES st st AdvIve] de]E oldfsta

AR 2, Hlw fAA A3, AR HE 24 52 Yol Zast JEA2 7HE tE. o2, WA o

3 BA, TEiA AsArg 24 9 Y N Algdolds Yst AEH 7I¥EES AVE

IBIO514 L"_LI-_*Hi-”ZHi (Nano—Biomaterials) .................................................................................... (3—0_3)
Lidpol@ 4 Aobr]&-S "o g oh= kot &(Nano-Medicine)o] tist 7| £AQ1 7j 35S A7lst L

Logao] &85 AAAEY AESA, stetA, FeldA, AlasdA 570 gis &4 &4 olsie 4

N = 7Fojstry.

IBIO515/MECH 579 DO|M|S &A= (Introduction to Microfluidics) ---romeeeeeesmrerereisnneieinns (3-0-3)

Microfluidics EoFo] Qlojxo] 7]xAQ o2 (do: AF A9 Au] WA,  electrokinetics,
dielectrophoresis) 7} o]& #d FQ o|%o tjste] tf2H, Microfluidics®] §-§ #of ¥ Axe] HgtAel
o0 tiste] JTAQl RAS Zte 2 SF FZANoz opo]l3Z Ad YoAQ (convective-diffusiong Z gt

= =
A& oz s|Ast

gh) electroosmotic flows $%]A] A 2, ARt AREske RAIR A A71ES 1Hst 4R A

AN 4 At 52 72

IBIO516 o|'Z-”7|' |'=| (Method in Interdlsc'DIInary Research) ............................................ (2—0—1)
TEAERLT} fc.oqaroq Apol AW Y U AT YUE, AYANY WHES 3t A= st} 2 P

2 A7 2R, A7y, AT M S gyl Az Ao g i, 2o Bekg g AW AY 52

23t

IBIO518/LIFE509 J—L:LkHEAOH%%_II- (Advanced Cell Biology) ........................................................... (3_0_3)
Alzol 715Al Wil BAAA TAES olsAl7|n, Fe U HAHUAS o5 WA Auto] FH, A

YA 5 olg AEY S5 el 2u =l Wy 58 ohE

IBIOS19/EECE551 E‘IZIEAO:'*I-Z-IE‘I (Dlgltal Image ProceSSIng) .................................................... (3—0_3)

ARE st G Aejet 24 OFEt. olg sl AFEY AIAAY Fxet e, YA’ mdEd,
=3, 9x}sHQuantization), GAre] 7fAM(enhancement)yt £ L(restoration), 2R Tjo]g 9] eyt Het
= 59 FYEAY7IHE ATstL XA E, FHLE. A 59 FERA 7IES OEH. £ o8 ¥
2 o83 dyel BY 2AIZ 45kL o5 Y AN FUAIE AR FAE ada

Bog
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IBIO520/CSED515 7|7:"3|-¢ (Machine Learning) ........................................................................... (3_ _3)
ARSI AFEE AAR SAEAS 2E & WA st =
of oW QAL o E, oAAA 5 Azl St 5AS AREL AFER st Luelzo] gF RS 52 @
t}. o] HFoM= At 1 ®
Aot gF 87 et
satnal (mlxture models), & 3siA
(discriminant analysis), ®+%3} (clustering), ¥5& (classification), AF¥ &4 (dimensionality reduction), 3]
HEA (regression), S (kernel methods), VC-A}Y (VC-dimension), HMM, MLP, RBF =olt}. &£ &
g2l 7IA g WHe st AR, &EA WUyEd] diste Bl$3, supervised, unsupervised,
semisupervised 3t<0of tjjsto] vj-&-Ct.

ne
=T
Q
L
D
5
=
<
Q
3.
Qo
=)
©
=)
o
Q.
2
K

decision theory), =24

IBIO52‘|/CSED5‘|4 ]IHE ?_IA_!% (Pattern Recognition) .................................................................... (3_ _3)
R Q1A o tfet 7|& o]22 ZA stal o]F "iger gt meIY)s Fstol SE&UYHe S50 ot

wAlol 482 & A= 582 A7 stedl 4o Sx7F Aok SAA fiEAAo] FHst AFAlE Y] #

A= FHetet

IBIO522/LIFEA14 A| ABIAESE (System Biology): -« wwwresresirsresitsiiisie i (3-0-3)
APAIE +d3sts FAA (genome)e} AR (proteome)of] theh 7|24 ofsie} Hzof Y A9 o

L
P R AFHL Fust A UEYIS YEAE % £ i ARS Fotol FYAN] het ERA

fus

AALS AAR AAE LA Az QA A=A} &

pind

_l

IBIO523/MATH443 Mathematics for Biologists i (3-0-3)
of 2L gl SAt: CiE 2eld 8RS AKsH o 24| glon] e Uy RS
s WoluAL sttt o] d=oA AN wHit SEEAQ w3 A tEAolH siAA Rl HRiut
X|Aol " Eo] Aject Aol Al(Ordinary differential equations), HO]E2¥AAl(Partial differential
equations), &R Al(Stochastic differential equations), E&A|&8|0]A Y1 2]E5(Stochastic simulations

algorithms), U E 9 (Networks), £X]A & 112]&(Numerical algorithms)So] AZf=Ec}

IBIO524/PHYS420 BiophySiCS (Single_m()leCUIe biophysics) ....................................................... (3_0_3)
422 2 AN vle UES Agstel $HLA of2] Jhx] FAHS BFRIACL OFOlE, ERTY,
ol 9 YARY, BBY B L WA, AHE U A9A @Y, VEA, DRASH, YAFe $go| 1y

g 4 oo

IBIOSZé/PHYSA‘|3 %"%%E'g_!' (BiOIOgical PhySiCS) ........................................................................ (3_0_3)
MYFHAALS Z2|etA didlat JfES A851e] o]sfst Al = YEE EJ(Blologlcal Physics/Biophysics)2]
7125 OEH. 2AaER AxsEoA dojue Zeth AYddEa dist Besdst AU E avlste

AEAE 2stAQl AlZolA olsliste 532 BIYAIZIH.

IBIO527/CHEM441 717|824 & Al (Instrumental Analysis and Laboratory)::::soeoeeeeeereeeeenns (2-6-4)
FRAMALI S - FAskel, Eeleket ]I
71712 AHg3st gt BAo] de|(8, A7|sist, azotE e 7]ehQt SHAAS wjeu AN e gL B

AZAA of2A SE&E=7FE 95| oo st Zash &S At
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IBIO528/ITCE566 al —bll—Zl'-lgr@gll' (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

will discuss breakthrough findings in the molecular genetics field.

1810611 J_L |¢E£ %’I 3_!‘ (Advanced Systems Blology) ........................................................... (3—0—3)
TIA|ABIAMESIS r}o g} 7he x| AEIMEZst|A] J|[EA 02 wolg 1 9l approachSS sH&sHr},

1) 28 sty A9 24, 2) A 22 Hsi A2 2=2¥ HolH§E A4tst= high-throughput 7=

), 3) Elolg FA/AAA AlAF RRPS o FESHA WUNE, 2]l 4) A B

I

(omics, interactomics i
A gt olF HlolHz9 s¥2 &

=
=2
2RE ok

£ A

=l P SAXQ1 A|AERD BX0f ofst Fojxl FAof thst siH A|A]. 5H7
o] 4t AR ESHO|A] ARG AR E| = 45HA mullgo] tfsh &hgotal, SRRl o AgH 7|EA
approach=0f tjgh AgkAQl 7rojet shA| AA| AJAEIc =29l A& o5&

o

IBI0612/PHYS667 A|ZfO| 2/ 83t (Quantitative Theoretical Biology) -« wrwsemsessemssessineee: (3-0-3)
A ol Aast2 A=Y ol ofsfio] ot FFA 24 H et 7|2 dedsy. 53] AAlE
Ast, vl s, AR, ddeh, AR st BRI, HiolE&4, diolE ntold &
IBIOé‘I3/MECH598 ACI;Ii-" %_II- (Blomechanlcs) .............................................................................. (3_0_3)
AU N2 3 2R oMY St Aol dieh A7, 2 24 g EY 71 FFA e S
w2 =olahAl slAlul AjHEAlute] o ATAS 7polat

i
il

(o] (o] ﬁ = _)lk_
YR GTYE A SHOZ AFHOZA GEIY AUES AP FA 47

3_!_ (Advanced Bloengineerlng) ........................................................................ (3—0—3)
HMog 74 W Qe vlo]QE IS Asfsti vj2jol vto] el Mynt AT WS 47
. upo] @ AtQio] W4AQl V)&ut AR St 7]Eg

IBIOé16/MECH624 %-Ii."_l(_)ri.” (B|0ﬂU|d Mechanics) ......................................................................... (3_0_3)
ARl Hlet TS 239 £8V] 550 YT ATES AT YRUDY. £3V] APUA AYAE A7E

E
Het m2gat EF f5 Aol 28 =

IBIOé‘l7/MECH646 |_{-_L|._|:||-o|_<a_13|- (Nanoblotechnology) .............................................................. (3_0_3)
=OIA A 2AT vhgof et A, Ma, =9, e, A=A 242 Sl FUIAl olvx]e] et 2 =

A AG, T30 # A% 2 AFS/EE olsl. FUAl o]l E49] High Throughput 2431} 2|5 ¢

5t Bio-MEMS AX} @ NEMS (Micro/Nano Electro Mechanical Systems) 7HAH] @ & apstr|sA o

H2 EQgh

IBI0631/PHYS666 AA|=2|8F (Physics of Soft Condensed Matter) e eeeeeeeeimnniniiiinn, (3-0-3)

IRt 2t 2Rt 9] AAl(soft-matter)S t&5t= Z2met 2, BHYJA dojus of2f Aolddt sd<tS
270 ol A AtgolE, ¥F fd AEA &Hut melt, AAA|ILEZAL HW (interface)d] 251 HIAE, A

ZAA Wy}l gk (selfassembled interfaces and membranes), A2k, BA (liquid crystal) 5SS 2.
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IBIOé32/PHYS720 _ll:l_l_l-é_lg% ( peC|a| TOp|CS |n Bra|n SCIenCG) ............................................... (3_0_3)

wo] pxot 7150l that MU J1EAAS . A% J19, 24, BRE, eEAE, 375, FEAY
(neural coding), o7l ¥l YH il 7% 54 5 YR FAS TPAT Wt /| LLASY A
T APl B AEIt 2ANUUE 2.

IBI0633/PHYS662 OH%%7:||='E|%_II- (Biological Statistical Physicsg): -« - weoreerereemerseniinieienennn (3-0-3)

AAA] Lol 2a|Ad dAS th2g "dQst EASeA A9 S A7EE A 7]EA LA QA0
2, HolA go, Agal nEAl A L ol A Sof thEt 71¥A g} ol Protein folding, A1%A
g meet A Ul ole] SRAYT Aexst ngo) sl SIS e FEIEY e a7

IBI0634/PHYS665 H| MY 5AHSE B! &=0|2 (Nonlinear Dynamics and Chaos Theory)-:-- (3-0-3)
ArAoe] FFAC] dojual Qe B4 FHS 222 5tof Chaos® ¥, Synchronization 52 H[AY
A dHog AAstch o]9] thAE  Coupled oscillator® network pattern formation, stochastic

=
resonance, X739 o},

IBIOé35/LIFE6‘|6 H|-0|23-|_||;||_|_I}"0|+j (BiocommunicatOinS) ........................................................ (3_0_3)
A BRI M=-2A 7 F2Atgo 2AN d ttdde
sial BAA oAUZSQ EAF 7F Al (recognition)?] 7|¥to] g

moduled} motif, oAl A ARl BAH »&g Zolol FHLEES Esto] ofsstnl, o]z TAEL Al
AAARIOlA ] A BUA oo Tt 2ete, geARats ojsle 9ste] MBS £AF tutorial lecture

= A

IBIOé36/LIFE6‘|7 _leHgl-é_ll- (TiSSUG Biochemistry) ..................................................................... (3_0_3)
AP AEAES 2AL 7189 7158 AN e A, g, Ash Hid, A 59 QA 7t 7A=Y

2743} olo] gt Aol FAMA Z|AMZ 9] A 7.;“7 =2 7I12= olglistt. el dR= ddeA 2 9

oFE Vi AAtEE 2Yste dAAC =R o]fojX|al Q= AWl X|&et oFE9] ido] oist sk W Ao

oish 8=

IBIO637/LIFE618 —2H| 2 A9 B ELQ A (Proteomics & Molecular Networks) ------------- (3-0-3)

+70A (genome)9] 7|5A el Z=2E|Z (proteome)of et %29 A4 ZAus2 fAARC=Z tE.
Proteasome, spliceosome, focal adhesion complex, postsynaptic density complex 39] Al oz ESh
Al (multicomplex)2 o]0zl protein machine 59 /da} JAZ AHAIS] thf0, WA o A8 ot
SR EY e WY oS g AY 7120 Avfet 282 naAF

IBIOé38/LIFE6‘|9 A -|E3_||- (Bioinformatics) ................................................................................ (3_0_3)
DNA, S uo] 24 39 B4, B2s 24 Fuo 24 2 24 349 ojs|et 42 Pusel AT o

T 5% U AYS 48

N

IBIO639/LIFE620 LAY 2 EH St (Advanced BioStatiStics) - - wwsrressrmsmreerereissieerisenees (3-0-3)
e Ataol 74, olshdl Bast iy AR HHE R I siMS oE.

IBIOé40/LIFE719 _E_Zl-)s(lsl% 3_||- (Molecular BiOthSiCS) ................................................................ (3_0_3)
=2 Aotsh 2 et ARt HAIEES w4 @AM S22 SHEbAQl dol A2 Fof tgE. W&oz A
Al FALY] Lxef FAREO] oA, S Ant siabgs 54 (characterization) shed| 20l Z2|A

o]
a-
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1810641/CHEM7 1 A El—i—zrg_l-g_l (B|o|og|ca| Molecular Chemlstry) ............................................ (3_0_3)
WS AL SREES A WY U o159 ABUNES UL 53, &4 aio] A

=
st £ui7]5S AAsts 227hEd 2AS 9E.

N

IBI0642/CHEB731 M| E& 4t (Biomedical Transport Phenomeng): -« eeseeeeeereanecrieanes (3-0-3)
ststyste] 7|2€el S AREstol AR oA dojus AZddS w4, d9ste 9stsst, gAlsst 59

Ropoll o] stebgeto] Yol g of@A Agstn QexE 7ol

1810643/CHEB732 AOH%EEI%Z(;%%I- (Bioseparatalon ProceSSes) ............................................... (3_0_3)
st er A4tE]= Biomacromolecules®] AN wefHHs J9Y °JUr Sjdfpgoio] SR A,

soolahy, SEohE Tojn, Rl U A/GEY 59 JleYele UK 88 oF e

1810644/CHEB733 k"EHH oh_g_é_ll- (Ce” Culture Englneerlng) ........................................................ (3—0_3)

*ﬂ:?l_%% Ul’%*% (dref2jor, Fgol. ETEr) s Ae Ax 2 FFNEE0] Ho. 24 Nzujdo] O A1

sy 2 JedgES 2R A So7ty AT ofgd

IBIO645/CHEB734 M&-&4-&3} (Biochemical Process Engineering):---------sweeemseeesssnensiniennns (3-0-3)
Na5749 712 570 diste 1Asin Baggde B4, 24, g7 9 A Agho] Hast AAA AEYHS

7}ol st

IBI0646/CHEB737 EAtME-23HE 2 (Avanced Molecular Biotechnology): s sseeseeererneennene (3-0-3)
gestolM 7P SAAQ HE AET DNA 7142 oo R ol RAMEFS Bopg olsfelr] §lat
2xpgRel, gatsl, ogRel 5o 7|2 A4 U ¥ 32w 7)Y §2 et oigd. &%, 25 A2 §
! Q

g AAE 9 stef, oo, ot &Y, U FobllMe EAMdE e A &

1 LY ’ (e}

IBIOé47/MECH643 (I)_|;‘(." %_I (Blomechanlcs) .................................................................................. (3_0_3)
o} sivst R Agelste 71E2 sfo] kel 25 U AP wsio], el nPL 53 ISLES

Ftojstol QA 53 d2Ele Attt oo mEt JMSAY, ALY, Mojol2 52 FYMoR

AFstel A v e U

IBIOéAS/MECH647 *ol'li-”%g_!' (Bloengineering) ................................................................................ (3_1_3)
AAFHY 71A A71A Mt olo] whe EPAIARY 4, AA ZF XA d5s d+5tH, Atz

BAgYel AA7Ie TR

IBIO649/LIFE6227 —1|:|-|J§I)1 s_f%sot (Molecular Imaging) ............................................................... (3_0_3)

F4oP] waste Aol Bl S0l wxol W) me 2 AR RopEz AR S o P L 2
ofe] WYL chELt
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IBIO650/CHEB643 1 TjAtESt (Advanced Metabolic Engineering) -« - sswreeeeeereesessseceeenens (3-0-3)

AN AEY] oApEAAY dERel AEAS SEE MR /1R ol AR ML
Qs Zt& AdA 719, tiAtA|o] B A (Metabolic Control Analysis; MCA), TjAlS 284 (Metabolic Flux
Analysis; MFA), QA3 24 (Metabolic Balance Analysis: MBA), genome scale o419 thAtsiAd &S 7
ostey, B3t o] g olgsfo AAMFF, ost U Y YYTH S SEIE ARAE WoARL,

>

¢

IBIO652/LIFE60T L&A HY =8l
SFS A LofA2] DNA 27|, SAA xjx3F DNA Repair, S&AF 129} 7], Trans-possible elements, S
RAL Ao £F 5 A4 A7 Aw 5 adfste Zo] A ohed

IBIO654/CHEB644 A At 0] 238 (Transcriptional Regulation for Synthetic Biotechnology) -« (3-0-3)
9T 2ofolA AAAARS] HAA S At AAAIolES 7les UET. AARAo7]Are] ], A
A, & @A AGE e st AAEA 7lee A& AlE OET.

IBIO655/ITCE562 L BFItEF (Biology Of AGIng):: e ressersememssmiiiiiiiiiiiiiis s (3-0-3)
st A ARIZEA] ol AE| 2 Fot Qle kepeddol dieh wete FAES A4 = #stY] QAN / A
A e FollM arlthe d=olny. wabsol £ 7HA =

0 oteldol dofu= olfoll S oA
Ao0 olF Hsll B FEs ol&et fAlso] of@A oJEHA=AIE Hett Eob whotet weld oA
A 2414 aFlAe] kot 24, kof 2 Afee] A=ty Fdes d9sta B2t
IBIO656/LIFES08 g F/ =3 (Advanced Developmental Biology):::seseeeeseseseeenessisieass (3-0-3)
oA Al Atete] ordet AlEel 24, ZVIR dE AR TEEH e 71 olsiste ol SxE
.
IBIOéS7/MECH532 }_Z_!—g—%_!' (Tlssue Engineerlng) ........................................................................ (3—0—3)

ZAFSold SR UAY 75E GATH 2AS Hole F3t Vles FEsto 54, A £ HiAlste A
AHY T%e AILER slele shrolth. & BBoj4E o =

A3 SHoOA Q] oheFst B WHE BoFZuxt stoh 7]xAQl cell biology, chemistry, biomaterial,
anatomy, CAD/CAM, manufacturing technology, cell behaviorS simulationdt?] ¢Jgt 58HA/ASHA
tool59] 4A7f7t mgElth Et A& uijF @ scaffold fabrication®] 7] %A Alo] Ala¥ct.

©
)
(i
i
k)
I
e
o

IBIO458/LIFE503 235t (Advanced IMMUNOIOgGy): s eerrermerierinrimeimissenisenseresenens (3-0-3)

wolo] elel 1 A7 WSS olsisty YRS o 24l AL U 380 FHL £k 2o YeoR
+ T FAY ¥, WgEM(Immunoassay), UHIF2E-Y] L2 A&, W AAE AHiske /AAL
el AT, A|ZWHI(Cell-mediated immunity), XA|(Complement), WA(Tolerance) % o]Al

(Transplantation) 5o ¥zlet @Y ZF2 A B4 ¥¥ U & 5ol

oo

IBI0659/LIFES05 )|~_|75| %1%3_!- (Neurobiology) ................................................................................ (3_0_3)

gAY Al AI(Nervous system)?] /d(Organization)ut AF-&of tigh A¥HAQl H2jo] 582 4. &8
8oz AlFMN ZESHNeurocytology), AAAL] &, Al1739] €H(Development), A173AF=(Action potential)
1} MeH(Transmission), ZtZAZ(Sensory transduction)?] AjalstA]l 7|14 So|ct,
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1810661 _'_Zl'_E'__' 3_! (Molecular Spectroscopy) ------------------------------------------------------------------------------ (3—0—3)
oldAt H orAAL A S, Als H AR ALt 7)o 4 A A=HE SO it oA 1A

H &= FIdH

IBIOééZ/CHEMSAZ — —E—-Tlél'g_ll' (Analytical Spectroscopy) ............................................................. (3—0—3)
SIS e o8t 844 R AR e 2AYEe o2

IBIO663/LIFE6TT YA LZEAL 23} (Biomacromolecular Structures): - eeeersesesesececeene (3-0-3)
APdde difEde @9ste 2SS Jlse ALY fEoA olslistes TS V]5o] £24 ofs,

T L -
ChIAL-DNA, @A}, Tl -steroid, THAl-THNAl AF5Akgo] L&A ofsf, GATMAo] W y|te] 1
= x

| E'. -
A o]3}], functional genomicsE st STHO 2 A9 THHHAl 1x2 =M™ o2 2}

IBIOéé5/EVSE540 EI_I-%:'* %7“% (Elnvronmental BIO prOCeSSIng) ............................................... (3—0—3)
LAY At siAUR o] TS MY AEsHA V234 R 7IHe wied. 71289 B vhg /)
Bt QAR AR EE tlRAQ #5259 a7, 2il P FAofe] timAQl bio-processE& UE
IBIOééé/AMSE612 X—}I\j Oll:llz (X ray Imaglng) ........................................................................... (3_0_3)
Ukerls 3 o] 7]e9] &2 dd+18 R HASAHS sl in-situ dojd A2 & S5t &
NME &A1, Ukxrle, R 8ol 7]laZ Ao she Hohd a3A8S tidez X4 ofuly A+to] digt
ol 2745k, XA ola]ge] 714 ol UMM WHES SSAES wirt
IBIOéé7/CHE8645 EI'HHZ' OH%EI o'l (Protein Blosynthe5|s) ............................................................... (3_0_3)
gAre] FaAEFC] shiel Belde] BTNl AHE Sletol, T AIRHY A2et RAIAS chech
1810699 *_'!AI-_‘:__E_%;_ (Master Thes's Research) ..................................................................... (7|-ﬁ%_||-2:-||)
IBIO7‘I‘I/PHYS712A J_LaHl-olgolnl;g (Advanced BIO_Imaglng) ................................................... (3_0_3)

dojel 22, sk}, 2 Aol AR 7MY F2% A7 7149 microscopy] e L 7L olshsti, U
ob7t ol o8 AT A AT Y U biology M ES A B,

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

We aim to get some sence of current issues in biological physics.

IBIOSO1A—Z |¢E|J\<|)'|%1_T'_3_I|'% A d (Special Topics In Systems Blology) .................................. (7'-%3_!-%:1)

o
A2EAEBEY A4 AR5 BUY @ he) A Agstel Zol YA thEch

LS

IBIOB’I'IA_Z IBIOEH%_I'-% *-"D“_I- (Graduate Semlnar) ................................................................ (7'-%%_!-@)
1810899 I:lll'*l'_l'l_l'__i_%;_ (Doctoral Dissertation Research) ........................................................ (7"%%_!‘16')
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o|£F= LS =y 7-Al-8} H|Z
NUCES501 AR F5t 3-0-3
R A NUCE502 AR} 22e] st 3-0-3
(&%) NUCE718Q Agditz gl et 3-0-3
NUCE702 AR = AIH 1-1-1
NUCE510 AR F-5t 3-0-3
dees NUCEb520 YA A E 3-0-3
(A=) ot
NUCES30 YA 7= e 3-0-3
NUCES11 e SR 3-0-3
NUCE518 LA E L) 1 3-0-3
{%"}?jE—ﬁ 1 35t
Q = A 215 -0-
(oFR) NUCES19 AR dp=E) 2 3-0-3
NUCE611 ojAto= 3-0-3
NUCE711 shE5 A Mg 7t 3-0-3
NUCE523 ZotRut2e 3-0-3
NUCE524 AR Qb 3-0-3
A
o NUCE718M 7147191 =& 3-0-3
(1)
NUCE526 YARG et 3-0-3
NUCE721 YA AT F2 B 7S 2 A 2-2-3
NUCES33 RPN F 2 3-0-3
NUCES34 vl A Al A 3-0-3
e
7o NUCE731 AFYA 7 2] 3-0-3
©71=)
NUCE732 ukx}s}st 3-0-3
NUCE733 stebam)7) g e WA 2 3-0-3
NUCE69901-09 PEPARNECE- ] e
At NUCE89901-09 HA 2ol Jh et
NUCES00A HloJUA 1-0-1
4. wik= I8
NUCEB01 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.
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NUCES502 NUCIEar REACIOr PRySICS -+ wwsrsrsrsresesmsnsessiiis sttt (3-0-3)

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
calculations, which are crucial for reactor interpretation, as well as reactor Kkinetics, neutron

slowing down theory, and numerical solution of the diffusion equation.

NUCE718Q Advances of Nuclear Reactor Physics and Engineering::-----:--sseeeeeeemnmieeaiaennn. (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 EXPErimEnt -« ittt (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 ENgGin@@ring -« tttssssrerersreemirimiiiiiiitiiititiiiiiie, (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.

NUCEB20 Radiation Det@CtiQn --«---«++-ssrssersseressrerresaarasiratiaisiesieetasttessiesie et et ssea e e sneessees (3-0-3)

In this course, students learn these 1. Fundamental principle of radiation detection like particle
characteristics and an interaction, 2.0Operating Principle of radiation detector for different particles,
3. Measurement technique like data statistics and handling, and spectroscopy.

NUCE530 Radioactive Waste ManagemeEnt: sttt (3-0-3)

This course is designed for the senior undergraduate and the graduate students of nuclear
science, nuclear engineering, environmental science and engineering, biology, geology, and
chemistry to provide an overview of fundamentals of radioactive waste management. This course
includes nuclear fuel cycle (front and backend), radioactive wastes generation and types, radiation
source/measurement/effects/nuclear waste incineration, actinide chemistry, mechanisms of
microbiological effects on radionuclide immobilization in the environment, treatment technology of

radioactive wastes, waste form development and testing methods, geological storage and disposal of
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wastes, modeling of radionuclide transport, decontamination/decommissioning methods, and risk
assessment/safe analysis of repository. The primary goal of this course is to provide the students
for wunderstanding of radioactive wastes, immobilization of different waste forms and its
management practices so that student will be able to work effectively with nuclear and
environmental engineers in industry or academic institutions.

NUCE5‘|‘| 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 e, (3-0-3)
NUCE519 Nuclear Thermal-HydrauliGs=2 e, (3-0-3)
NUCESTT TWO PRASE FIQW e reererseesrersrssarsinteitiattittettastestetet sttt st st et a e s e ese s (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 AN@lysis: sttt (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

NUCE523 Plasma Physics ................................................................................................................ (3_0_3)

This course is intended for the fundamentals for the use of E&M (electricity and magnetism),
charged particles or e-beam, and plasmas for biomedicine and some basics of molecular biology
and thermodynamics included.

NUCE524 Radiation Safety .............................................................................................................. (3_0_3)

The knowledge of radiation expected ,when radioactive isotopes, radiation generators, and nuclear
power plants are used, is introduced. The principle and practical methods to minimize the radiation
exposure are given. Students will understand the radiation and study the detection techniques, the
radiation effects to human body, the protection principle to prevent the radiation exposure, and

etc. Safety-related issues in different applications of various radiations are given to students.

NUCE718M Partlcle Accelerator Technologies ............................................................................. (3_0_3)
This course covers subjects related with the principles and technology in the Light source
accelerators. The key words covered in this course are:. Introduction to accelerator physics
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(Storage ring and XFEL) and technology, Magnet technology, Vacuum system, Diagnostics

technology, laser system.

NUCE526 Synchrotron Radiation Science and AppliCations - s weesisimimisiiiiiiiisisisiiae, (3-0-3)

The first applications of synchrotron radiation were in the field of solid-state physics. But, its use
now is ubiquitous in all the physical and natural sciences, with also significant medical applications.
‘Samples’ studied at beamlines range from man-made inorganic materials and devices, natural
minerals and rocks, environmentally significant specimens, cultural heritage materials, biologically
relevant molecules. The class covers the properties of the important beamline experimental
techniques and their principles, and also, introduce to free electron lasers and an overview of the

most common experimental techniques and applications.

NUCE721 Radiation Shielding and Monte Carlo Simulation e (2-2-3)

The radiation produced in utilizing radioactive isotope, radiation generator, and nuclear power
plant is introduced. This course consists of how to protect the radiation to minimize the radiation
exposure and how to wuse 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.

NUCE534 Noncrystalline Ceramics ................................................................................................. (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.
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NUCE732 RadiOCR@MISIIY s eeeresessesesssnsesei ittt (3-0-3)

This radiochemistry course is designed for graduate students in the nuclear engineering or other
engineering departments, and the chemistry department, who are beginning their careers in
radiochemistry. The objective of this course is to introduce the theories and fundamental
understanding of radiochemistry. Topics to be covered the nuclear stability, including the
fundamental principle of radioactive(alpha-, beta-, and gamma-) decay, the interaction of radiation
with the matters, and their measurements through alpha/gamma spectrometry, and gross
alpha/gross beta counting. In addition to the protection from the exposure of radioactivity dealing
in the laboratory. furthermore, the usage of radioactive tracers in chemical kinetics, the separation
chemistry, and the environmental chemistry will be also covered in the course. Each student from
this course will be able to work effectively with nuclear engineers and the environmental

radio-chemist in the nuclear industry or the academic institutes.

NUCE733 Chemical Process for Waste Management and Decontamination:--s-sseeeeeeerennens (3-0-3)

NUCE699 Master TheSIS Research .................................................................................. (credits Varles)

Students will conduct Master Thesis Research under the guidance of advisors.

NUCE899 Doctoral Dlssertatlon Research ..................................................................... (credits Varles)
Students will conduct Doctoral Dissertation Research under the guidance of advisors. Students

will conduct Master Thesis Research under the guidance of advisors.

NUCESOOA Seminar R TR T Y ('I_O_'I)

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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o| 42 &4 om i =1 7ho|-Al5 -5}
CITE511 FolgFARHQ 3-0-3
CITE611 AR7lEgHE 3-0-3
CITE612 94 dE s9= gl 3-0-3

CITE521/CSED504 T2EAAA 3-0-3
CITE522/CSED518 Aol M ale 95t Aojst 7% 3-0-3
CITE523/CSED521 WA U RS A]AE] 3-0-3
CITE524/CSED526 glo|Eluto]d UE 3-0-3
CITE621/CSED605 AA|7E A AE 3-0-3
CITE622/CSED610 e R=la 3-0-3
CITE623/CSED611 71 A 3-0-3
CITE531/EECE553 N7 ABH A2 3-0-3
CITE532/EECE558 Ste ] AX AR 3-0-3
CITE533/EECE564 N A Adlo] 2 3-0-3
CITE534/EECE571 ARRE 2 A|AE A7 3-0-3
CITE535/EECE579 AY 9 EAdol 3-0-3
5= CITE536/EECE560 U MAbARF W oFR}ed sk 3-0-3
CITE537/EECE557 sper2utc A AR} 3-0-3
CITES38 Ale22ast 3-0-3
CITE631/EECEG51 Computational Intelligence 3-0-3
CITE632/EECE653 vreA 38 3-0-3
CITE633/EECE659 "] A3 A]AE o]2 3-0-3
CITE634/EECE664 AlAE A= 3-0-3
CITE635/EECE667 AR Z 25| A A AT E o] 3-0-3
CITE636/EECE672 A2 AR A 3-0-3
CITE637 AT 2AFEe] D 57824 3-0-3
CITE638 AgyAEAAg 2 A 3-0-3
CITE639 w71 A=A 55t 3-0-3
CITES51 BRIGEd e 3-0-3
CITE700A-Z AO|ITER A-7 shei st
CITE801/EECE802 b= DAL 3-0-2
CITE802/EECE803 At daAdS 3-0-2
CITE599 FAITAO 1-0-1
CITE699 AAP=2 L 71 8HA
A=
CITE799A-D Aol T/ ol 1 0-3-1
CITE899 HIAF=S oL 71 8HA

- 179 -



2017 OIT&Bea - Cfsta

4. T2 4R

CITES'I'I ZI'_I %hl qg(Creatlve Convergence Studlo) ....................................................... (3_0_3)
OITAIE|Q & BEY FHE CLREO| QO] LR MO YL MG 242t0| 249
L2 22 ML T37| Yol 2t FAEE YHsts L40| HI WHES CI MHetn
A%O| YIS AHBL MHAS 7@6@ MRS AT A EE HESHe AZHS Zech
5EE DISHAMEISI W, 5 X|&WHIISAS| HEoR, 52 AU S0|8 B3 FHE
S
CITE611 PIZ27| =8 E(A Study on interplays of humanities and Technology):-:-:-----+-+=+-+= (3-0-3)
=, Ol& 7FR|2f J&H0| =8 A AL Tt s&ote M2 A2 IS =Alefl ot
5% ICE FHOIM FEiGls [T71ed A=0e 20F 88 s =44 off IS oA Hf Al
2otz sMS0A wet7| =0 Fof Hak F AE, dls, AfRlsfly ISkl OhFsHA AZEY U=
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CITE521/CSED504 1:._?_01%"1-" (Advanced Operating System) ............................................. (3_0_3)
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CITE523/CSED521 T Z| U Z|-5A|2BI(Fuzzy and Intelligent System)--:-seeeereememreeenneeness (3-0-3)
= g9 A F 7HA WEE HEN. ofs WA T AUZT ALEe F2 U SAHEHE Olallef
1 0jef A S LOrEH. HE ot Ol HAXLH, AUBT Al2H, Mot 2iss 5 2
et ALty A5 A LR Eer o|F o 2Het FAHATE OlF, Y =4 B2 24, Z
2577 2A)s0 S&st= TUE Eor=h.

CITE524/CSED526 Cj|O|E{OfO['d F (Introduction to Data Mining)-:-:memerseersemsmssssninnnees (3-0-3)
HIO|EOfO|'g0|2 H&FTY HIOHE R 22 245t 20| U= AME FE517| ?let 7|le= o

Fc =0l 2 I50Ms AAHHL2E HO|E  x{Z(data preprecessing), 14|01or°2'
(warehousing)dt OLAP, HIEHIHE 0} A ZA (frequent pattern and association analysis), =5 %
0% (classification and prediction), &4 (clustering), &% (ranking) 2 U&= HEH. MHLitF
= e =HESA0 ot 7| Aol TRst, R 34stEl; HtEYES 2R o, Ho|
E{H[O] A 2423} 20| 7|5 ALY,

CITE621/CSED605 AA|ZF A|AE] (Real-time Systems) - s rerremrmmmmmimminine (3-0-3)
FdLut=: EECE 504(25=2FAA)
HAIZE A AR HErel Ol E Sat7| floll 7HE8S, ALE 24, 2727 & AEds, 1
IS4l SHONC| 7| 20|22 &S

CITE622/CSED610 ZHEZ4 A (Information Retrigval) - «---swseemmserirssnssnininiisi (3-0-3)
FHHL0ts: EECE 518 (RfEAC|* 2| & Ik A0t 7| =)

A5 20F 7|0 CfSME CHED

CITE623/CSED611 7|AIHS (Machine Translation): -« serememrsmimnniinini s (3-0-3)
Z4M43tE: EECES18 (RAIAAAHZYE AT Aot 7| =)

BAE ZASHA A ARO[t O3l ZFE8&FH AlLER L2E2 S 02 71X HiHY

Al AED (Rule-based MT)Zt ZHE3x|7|HE A|AH (Corpus-based MT)S ZQlstH HA A|AEIOl THT
RO CISiME CHECH L3F O[S HIHOR 7|29 HEYQ A8 AlAYSS 45 HlE, R4
oM I\ AN A AR OfE BT Y MA orSg &L

T =2 IT L

CITE531/EECES53 AMAARE UE (Introduction to Neural Networks):::::rerereememrasiennnn. (3-0-3)
M4dts: O ESE 7| %, Mgdi4 7|2, A3 A A|AH

Q7 Ek|o) JRE TESSH AP HBEEQ xR SE0|E, 88, Multilayer Perceptron and
Backpropagation Learning, Neural Network Design Using Particel Swarm Optimization, Radial
Basis Function Network, Support Vector Machine, Clustering Network, Associative Memory
Network, IEIQIAY} ZESE

CITE532/EECES58 Yt ZH7H’d & (Semiconductor Crystal Growth)-:-«-wxeeererssensenenens (3-0-3)
M4AIpS: EECEA12(MAIA 223

Z28°8%E0I&, bulk 2884, ALULFA(LPE), 7| SALFA(VPE), 771524 LA (MOVPE), &
A OHEAIMBE) 52 %L, 2888 A7 Alzdold, 28 87t &8 52 HE
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CITES33/EECES64 M&A|AEIO|E (Linear System Theory)--s - rsrssressmrmsrersniusinsisisiiaceneas (3-0-3)
Mik=: EECE322(AHSA101 S&71 &)

MY A ARIO| state space BAFZ|H, Lyapunov stability, BIBO stability, 7}#|0{/d(controllability), 7t
L= (observability), single-input A|AHID}  multi-input  A|ARIS] 19X X[ (eigenvalue
assignment) 7|H0]l I3t AfEfi4 YBH017|2) M|, B57|(observer)? 47 U decoupling 7|
Sg oo

CITE534/EECE57’| _%ﬂz_—llili *liE:'! Jséljh" (VLSI System DeSlgn) ....................................... (3_0_3)
Mp=E: EECE273 (HA|” Al AR HA)

ZUA 2 A|AHIQ top-down ! bottom-upidA R, ZRYUASIE LR, systolic arrays,
self-timed systems, VLSIQ| & ZAN| 5& &R, custom-design, standard cell, gate arrays A
AGSl tradeoffE FHEMH. AlEHO|E|, graphic editor &2 VLSI HAQl toolE AFEstH HA=

A ARS dARHH.

CITES35/EECES79 A HE & SAEQF (Information and Communication Security):-===-=-xeeeeeeee (3-0-3)
Cryptographic  algorithmi protocol& &&St1, O|=2 privacy protection, message
authentication, identity verification, digital signature 50| Cist 288 AOf=L},

CITES36/EECES60Lf = M A A2 & ARIHSHNano Electronics and Quantum Mechanics)------(3-0-3)
This course covers analysis of semiconductor surface, quantum state, conduction mechanism
at surface, optical properties and elastic properties, surface processing technique and device
application.

CITE537/EECE557 &3H2Ht= | A2HCompound Semiconductor Devices) «wwwwsrerrrersesssaes: (3-0-3)
SIErE HtEAel 7|E2EY, MER EE ZEMM 7l &2 HIRL, ZIHAZHO|, HEMT,
MISFET), 3l5r2 T332 20F 52 at&3iCt

’

CITE538 Zl%i%_g%_!—(lnte”lgent RObOthS) .............................................................................. (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

CITE63‘|/EECE65‘I Computational Inte”igence ......................................................................... (3_0_3)
M43 Basic Programming Language Skill.

Q10| ZEAT HYI LY HOEE BISIT EALS F2I &S, HUS Y58 U Y
S HdIEF RRIZ 13, S84 ZAt 7|HHO=Z9|Evolutionary Algorithm, Particle Swarm
Optimization2} Ant Colony SystemS HZA CECL, 11 02 A7t ZEWHE BHHSE Fuzzy
Logic and Systems, 2F°| Evolutionary Optimization 7|%& A2t Fuzzy SystemAdAH Q| Z|A3,
&t457|52 7121 Neuro-Fuzzy System, 280 2M = &1} 2= 35}, Clustering 28 52 CH2Lt
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CITE632/EECE653 EIF=Z|| &4 E (Semiconductor Fabrication Process:---«-«emrmmmememeneanane (3-0-3)
HEER| Ao Yut ZHO AYGY, &it(diffusion), B E|(annealing), AT F&(lithography),
HF 4 5

Hi 457 (interconnection), BIAt&/d-Zd(thin film) 7|=< ®2 & A2Yz(9 2T 42 HEH.

CITE633/EECE659 H|ME A|AHI O|2 (Nonlinear System Theory):: -« wwsmmememmmmeiinininiens (3-0-3)
AP a5 EECE 564(MY A|AHl O|E)

Describing function, Popov crirerion, Lyapunov stability, phase plang &3t A|AH S{AM, £2|4
718 S5 =feotH S0l F8A &g EA 2 /28 = 3ol dynamic system®] S SE3t
C}. LSt nonlinear system®] local controllability & observability S& O|&7|5t3te] HIHHoZ o
QFCt. A AR1Q| equivalenced|| Higt 7HEE 47HStA linearizability ¥ §& H&EC.
CITE634/EECE664 A|AH!I AHE (System identification Theory)--s-seererrrmrmmm. (3-0-3)

M41t2: EECE 564 (M3 A|AE O| &)

Dynamic system, discrete system, stochastic system91 system parameter& Al#H35t= 7|HHES
i< projection algorithm, orthogonalized projection algorithm, least squate a algorithm,
output error method, parameter convergence problem % system parameter0f C{3h ZE=23

Sg oEo

CITE635/EECE 667 ZHA 35|25l & HALZEQO] (Circuit Analysis Algorithms and Software)--(3-0-3)
MADE: ARG 2], RAUXF|E A AEH A, AlS O A|AH

=

UME| 2| MAS Y3 computer tools® LI AT HHYSH LOFS CHECL 0|2 M 3§
o £ ZO[ 3d& FH Mgt L EE HEUH. F8 FOIE= 32 L =22 AS20|HE,
22 Hix| U S, B2 Y, =2 HAS, AE Y A, 2ojore J S0 UL

CITE636/EECE 672 *13:’2_'1"1-"01 (Llnear Optlmal Control) ..................................................... (3_0_3)

M43t2: EECE 568 (441*11|010Ii)

MPAARES O MY Z| XA 07| & SE5HIL 07| CHFSH HAS B5| 10 MAX| HAHELES
o MPUHZ "—r%"—r CESH ZrOrE] 7| HEe| Z3 e 2| A[0{Ql LQGZ1I017I A S 5510 &
old 3| ERIHES ZH3ICE Term projectE &5t0 A S&AMHE AL,

CITE637 RN A28 & E/42XM(Physics & Characterization of next-generation
DeViceS) ..................................................................................................................................... (3_0_3)

A2fe| 7|7} LAz oz ZAS| ZAStE ZAOICH O|MY A2 37|7h 24| ©ef, 7|29 4
Jm—a% nm3 AROINE EEEA SIE Offf Il REM, 22 S40| SSRNA LRI
QICH Wf2pA| O|2fdh UYREINE EaE S2IMQ HAS HEUS| J|EY 4+ U= A% 4 02 U
24 7|50 MAS| WRE st AIMOICH MRt ITSYARATRL 7|urasel 22/0|23 2|4l
2% 24 7|52 AASIO ZOIStD XN A BRI §R7|ES ATWETE

CITE638 1O R|EH3AS| 2 A (Advanced Digital Integrated Circuit Design):--=--«-r=seerereee: (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.

= FE RIIUMHA 2o FU|EEA =Y, AMEEA LR F A7 7[=2 Ol & S&O
sl st&stil 2|4l S0 Ofoll LOrEE AZFUYL AMUAZORE F7Iekeh, BH=A| S, HAf=]
? |

oA ChgE SreR HE AlESHe SEH H2wA

CITE551 AHx-" it _.Fog’z,"-—-li(Prlnuples of Biomedical Opt. & Imaglng) .................................... (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.

CITE700A-Z ZeIT

E
i |
2 DIp2e DIy
g2
.I

N
-T
r&
ol
o
A

~Z (Special Topics in Creative IT
O] QR U2 A =S HiSHY HMYuLL BFULZ SO 24 FFF
of et 24 3 =

WSt Zelst= A,
CITE80‘|/EECE802 _g-gll-_Ll_u-_EZ_II-JgI:g(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.

CITES02/EECE803 == HHEG(IT Research paper Presentation ---e---oeeeemeemmmmmmeneinna. (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.
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CITE599 iOI-Q‘IIT k"l:lll_‘-(Creatlve IT Co”oqu|um) ....................................................................... (‘I_O_‘I)
CITE699 *_'Ilkl-_l'l_l'__E_ %J(Master TheS|S Research) ................................................................ (7'-%%_!-%:1)
MAFBLYIE 93t =8 o1

Lab Rotationg £310f Cist 917 S5 A 5t1 A9 M7 20| BEsHs A7 2ofe

=
ZEMOER MEY 4 QE=

e .
CITE899 Iill'*l-_l'l_r__i_ %4(Doctoral Dissertatlon Research) .................................................... (7'-%3_!—%:1)
SNBSS QU5 2 AT
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