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o M& ZS(Core Courses)
gl == S | 2ol | AE | oA
BCHCHLEt (Modern Algebra) 3 3 0
AErE (Real Function Theory) 3 3 0
MES I’c%‘—’r‘-C—’.L (Basic Topology) 3 3 0
7| Fet7| = (Foundations of Geometry) 3 3 0
|571|°L (Mathematical Statistics) 3 3 0
°8—’F—°‘7H§ (Introduction to Applied Mathematics) 3 3 0 M A}
HEESIHE (Introduction to Information Security) 3 3 0 o
Sl ~stE2t (Topics in Modern Algebra) 3 3 0 i
Aol st (Real Analysis) 3 3 0
SCHo|27(5t5t (Modern Differential Geometry) 3 3 0
Ut b5t (General Topology) 3 3 0
ErszEzt (Topics in Statistics and Probability) 3 3 0
oI Re|t=E (Research Ethics & Thesis Study) 3 3 0
o 8t FZ(Mathematics Major Courses)
Ll == st | 2ol | AE | soiat
HEHUHE (Probability Theory) 3 3 0
FaisiEZ (Topics in Abstract Algebra) 3 3 0
o A5t (Functional Analysis) 3 3 0
2| A5t (Topology) 3 3 0
Hel2|5t (Actuarial Mathematics) 3 3 0
=28TEEL (Topics in Financial Mathematics) 3 3 0
2l a7|stst (Topological Geometry) 3 3 0
AT EEZL (Topics in Topology) 3 3 0
ol2>|stat (Differential Geometry) 3 3 0
0|27 S| (Differentiable Manifolds) 3 3 0
7|5t s (Topics in Geometry) 3 3 0
CHZksi A (Multivariate Statistical Analysis) 3 3 0
=HEE (Theory of Probability) 3 3 0
—r7'<|3H =rij (Topics in Numerical Analysis) 3 3 0
0|2 Al (Applied Differential Equations) 3 3 0
P°F71IAF§§%, (Topics in Scientific Computations) 3 3 0 M. BEA}
HE (Theory of Field) 3 3 0 T
Jtetch= (Commutative Algebra) 3 3 0 e
CHr& & (Algebraic Number Theory) 3 3 0
;“*042 (Group Representation Theory) 3 3 0
=18 Ry (Advanced Algebra) 3 3 0
%_/toHM;L (Complex Analysis) 3 3 0
Ho|2EE A (Partial Differential Equations) 3 3 0
P AHIEZZIE (Topological Vector Space) 3 3 0
gA0|2 (Operator Theory) 3 3 0
HAEMIHE (Introduction to Inverse Problems) 3 3 0
HAEMEZ (Topics in Inverse Problems) 3 3 0
o|27|stetsl (Elements of Differential Geometry) 3 3 0
FECHE (Submanifold Theory) 3 3 0
O|2CtAE (Differential Manifolds) 3 3 0
2|2t |slst (Riemannian Geometry) 3 3 0
o|ey|sletezt (Topics in Differential Geometry) 3 3 0
0|22 A7 |5t5t (Differential Topoloical Geometry) 3 3 0
=] 3
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CH2 2| Ak=5t
SREX|=E
SREIZE
0|2« &3t
x| 9| A5t
oMEE=
HIZ2~SAH 5
A|71[°4 =AM

(Algebraic Topology)

(Homology Theory)

(Homotopy Theory)

(Differential Topology)

(Fuzzy Topology)

(Theory of Discrete Distribution)
(Nonparametric Statistics)
(Analysis of Time Series)

3 3 0
3 3 0
3 3 0
3 3 0
3 3 0
3 3 0
3 3 0
E=4 3 3 0
3|HEN (Analysis of Regression) 3 3 0
SAHAHEYE (Statistical Decision Theory) 3 3 0 | A.utap
AZEMINEAMS (Data Analysis and Statistics Laboratory) 3 3 0 e
O|2eEAlo=X| ol (Numerical Methods for Differential Equations) 3 3 0 e
FotAtEY (Finite Difference Methods) 3 3 0
FaxzE (Introduction to Image Processing) 3 3 0
MAbRR|st (Computational Fluid Dynamics) 3 3 0
ZEIAE (Chaos and Dynamical Systems) 3 3 0
TE|2YEEZ (Topics in Mathematical Models) 3 3 0
FoteaH (Finite Element Methods) 3 3 0
SMIIHZYE (Option Pricing) 3 3 0
FEA A MR (Mathematical Models for Computation) 3 3 0
Fuo|IE (Queueing Theory) 3 3 0
o Mot HZ(nformation Security Major Courses)
L= stx | 2ol | A& | S2oiy
ot 55t (Cryptomathematics)
tsotna|E (Crypto-Algorithms)
ni=elx-gelan ElES (Advanced Crypto-Algorithms)
Meol=g| (Logic of Information Flow)
HELSEZ (Mathematics and Information)
HEHSTZER (Information Security Protocol)
I | B A|AE (Key Management System)
FSPNENE (Electronic Commerce Security)
al4| st=olH|0|E{0I S (Hash Function and Massage Authentication)
SH7 | EMO|Z (Cryptanalysis of Public-key Cryptosystem)
E=rietelislan RIS (Complexity and Algorithms)
SHIISARNME (Provable Security)
AH 72T EEE (Steganography and its Applications)
HEQ 3=t (Networks Security) A . ERA}
=2E2Hot=E (Financial Information Security) =5

CHEIZ | QS EA
S AZEL 7S
tSsl=gol 7
ASTEHIILAS
HHASTAH
O|SSAIEQH
EMEHOEZ
SoHOIEZ
ADIEDR|EEHQL
QIE{SIEOF
FAL3HE
FiAd3AaSE

CIRZEAME

(Topics in Symmetric Key Cryptanalysis)
(Implementation of Cryptographic S/W)
(Implementation of Cryptographic H/W)
(Evaluation and Validation of Cryptographic Module)
(Implementation of Parallel Cryptography)
(Mobile Security)

(Wireless Security)

(IT Convergence and Security)

(Smartgrid Security)

(Internet Security)

(Side Channel Attacks)

(Countermeasures of Side Channel Attacks)
(Secure Multiparty Computation)
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S|AAFTHE (Pseudorandomness)
4 | 2022 =0ichsly guichsiel ezt



X SixiZ QASHH| 1 SH0| Tk FBS oA chask sASL 4
7|5tet, BHE, S, MM, 88 20IZ LIFOIM ALH s=etnt S8510| 7|1 2AE
k=1 = ol
— I

ol MPSIAIE YNB + UTS WUB0| MF=of YCk,

& Z5(Core Courses)

HCH{CH==8HModern Algebra)
, B A, 72, BiEfsZE Sofl st 7| 2& 9l & <122} Category, Functor 7|27HE S CHECH

U et

Al5t5=2(Real Function Theory)
1AM Al 2710l M 2| Lebesgue £, ME1} O|&, Riesz Representation 0|2, Regular Z=2| =X
o, teld 52 cHECL

HBasic Topology)
|IZIHEE Soto] fla=Zte] U ME =, 14y, 22|, Compact & 3 2|y

y = [}

o P

do
Jo 0>
I
\I 1o

7|5t5t7 | Z=2(Foundations of Geometry)
FE2I= 3R 7[stEte| Mulol| &l 7|=X|AE CHECE

22| =7|sHMathematical Statistics)
SIEWHTO| BEE, £, SV, SAHMAY, H|2=SAN 2 S2 CECt

257l 2(Introduction to Applied Mathematics)
A di0| M= Clekst 2A|e| ofd e PAst M g5

=1 od o T

o
ro
4>
ok
A
=}
T
1o
0j0
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mjo

A== S 71 2(Introduction to Information Security)

HEESet FEHE H|LT| &S5, SIH7| 2S5, sl &=, MR ME, FEES Z2EF, 7| 22|
S0 2EE 7|2 JHdE E&sitt

SCic=&tSZKTopics in Modern Algebra)

o, & A, 7t S schciEtel 7|2%0|n SAAel LS THECL

)

gsH*—.i(Real Analysis)
1Xp Al 2710 MQ| Lebesgue E=, 21} 0|2, Banach =27}, &322t HELE, Ubisa 2
9| &

ZtoflA '='I'—F B S2 HECL

=T o=

S{Co|£7|5FsKModern Differential Geometry)
ElAMalA], SICHO|E7|otEte| JHEDL SHo| A MEl 3 J|stald MZElg CHELCL

2lHt2|A=5HGeneral Topology)

flata7tel 3e|, =37 S, 2al37) HdY, SUst 2|4, oela HUEY, et
ATt 2H|Y Se| AT E Sol01 flae| 7|28l Mo 2=5t0i Ef 2ot 880| & = A==
Z=H|slCt



E7|&tEE2ZHTopics in Satistics and Probability)
£ 2 &E XMUtof 25t Topic2 SAIS=Z MO|LIE

o
il

o %8} XMZ(Mathematics Major Courses)

6

S}Z 115 Z2(Probability Theory)
%

5|
ZHFEE, "ENY JHE, S5kl?], MarkovRi], Markovtd S& CHECL

ZAH4-8HEZH(Topics in Abstract Algebra)
CH==st Mol ZXMAM St 2HE SASZ 7|280l thieA X0|MPE S5t WEIIXIE

k=5 A SHFuntional Analysis)
2| A& =7t Banach-Steinhaus2| A 2|, Open Mapping & 2|, Closed Graph &2, Hahn-Banach &2,

Banach S7ZI0f|AM2] Aty S& A7 eiCt

?|a=5KTopology)
Homotopy O|Z, Homotopy 0|22 Sx|, CW-SXl| S2 S5101 CIRL 2|&4371e| &SRS o7
Sk

H3&i42|5HActuarial Mathematics)

AEES 7IZ2 O|XIE, YZEE, AIZHA], 4Y 25ut g, MRAEd(5, o5 3 O[MEHYE

=SH=ZHKTopics in Financial Mathematics)
2 SENNE 5=0|29E Al Balck-Scholes ZE!, Hull-White 22 S S Z284AHE9| 2|
(=

& RE EM X| siHE CHEC

2| A7 | 5FeKTopological Geometry)

CrA|, flat=tnt Liedt, ?lafier S A7EiCt tiXelest, 01 flg=at S 7|[E2=20t=

0|27 F=ChkA|(Differentiable Manifolds)
CIEA|A9| Fiber Bundlez} &<57|5t8l, Greend |2l MEZA!, 7[5laltA B8t Laplace &E4, S4

Chepdl W EECIA Sol A 2 olRCiof 2510

e J
4l
%
Nl

7|5Fet=ZHTopics in Geometry)

=20} HEisl 0|2|stetel 22 HITSEe Asfskn ojo] B3t 25 XA} S2 siod ol ci
Lige E=sin LEsic)

2kl M(Multivariate Statistical Analysis)

Sdetre| 26lio|8, FehEs0|E S& CHECL

ozt

=

2022 =8icHstl AHiCist
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(Theory of Probability)

7k g, T(oigk, HEEr, S9E

HA4=ZKTopics in Numerical Analysis)
MBUHA S $EE, SN 2H(9| siE Fob7| e WHOR HFEE 0[8F FRIH

220|242 Al(Applied Differential Equations)

0|22y 4lo| SE20IE CIFM Afeintstnt I35t 2olel S 82X |2t siHE CHECt
TEAAZ2EZHTopics in Scientific Computations)

TEH 0|22 7|22 AFHE 0|88 T8 29| sids «/8t 0|20 21E|ES| 0|8HE T}
£t

*|=(Theory of Field)

5 X2l EH:H?'HI, GaloisO|2, Abel2| ECHA|, AM|Q] =2, EX|=, Aritin Schreier 0|2 S A= At
ol L{EE CHRLCE

7etc=~(Commutative Algebra)

st} o|H|, 7h2t, =248l =AEE, HE, Noether2t} Artingl, 21|31 X124, Hillbert-Samuel C}
Al HalFast AREol, Gorensten S CHECL

CH=& &2 (Algebraic Number Theory)
FolH|gel MR o= EH{U=35t Noether2t} DedekidEt, Ideal Classes and Unit Theorm, EHCHA]|
oM Aold|te| &all, =H|2| Galois && S2 CHECL

Z(Group Representation Theory)
P X|ZEO|E, 72N ES| 7|=, d-MEHE 26t W8S CHECt

i

rok
Kl

EC==sKAdvanced Algebra)

27| &5 & D=9 8 XAl o= sh= EFY=SM 245, Number-Field 4t2] 25 S8 9ISt
ZE cheEtRQl o|2S &SIt

24355 Complex Analysis)

siAlEt, Foigs, MAE, SZHAY, Dirichlet 22X, EFIE S2 CHECL

™o |29 Al(Partial Differential Equations)

27| H0| 2 Ao B2Ret AAIRIEA, X7|X2H X UM HO|[2LEAI9| ofio] EAHM Dt Mt

2| AtIE{Z 7 H=(Topological Vector Space)

Local Convexity, Hahn-Banach &2/, Compactness2} Klein-Miiman &2, Conjugate =7}, Polar &8t &
2 cjz=ch

= [

Z}Z240|=(Operator Theory)
Banach Algebras, =84 CHE=0lM2| 2|&knt L= F2|, Von Neumann Algebras S& CHELCL.



8

%42 H|7=(Introduction to Inverse Problems)
Layer potential, Neumann 2! Dirichlet &/, Generalized Polarization Tensors2| JHEE 25|11
asymptotic formulaE 0|&st0{ 22 LR ExES EMst=e Z12|EE CHEC

42| EZKTopics in Inverse Problems)

AZH|OA AFREH= CESAISEF(MULtiple Signal Classification — MUSIC) 2 T2|E, ME AZ2] 2t
2{(Linear sampling method), $|AFH O|=(Topological derivative), Z&i|Xl|(Frechet) O|£& 0|&8t FH
9| 2HH(Newton’ s method)oll CHSH JHEES 2s|T TA|AEHEMS 2l5ICt.

oj27|

518t 3l (Elements of Differential Geometry )
BIMsHA, 1MOl27(|5te, Soio0|27[stete| JHEnt JHo| 2|4 & A 7[5 YAES OE

C},

EHCiekx|Z(Submanifold Theory)
2|DHCHIA|, FECIIA, SACIIA, MECIRIAM S2 CHECH

0| E2Ct2kA| 2 (Differential Manifolds)
StokesX 2|, Frobenius™z|, Affine &5, Liewt, CIA|S| RS2 2X|, De Rhame| Az2|, Fiber Bundle,
SACIYAZS CHECL

2|97 |5leHRiemannian Geometry)

TEHEE, 0|2YA, FESVUE S2 CHECL
0|87|5l5H=ZHTopics in Differential Geometry)

O|27|stetollMe] Bhatntdol 23t 229 2 =g ChEct

0|&22|Ak7|5teKDifferential Topological Geometry)
4N MEZ 0|83t 0|27 |5t =& CHECt

CH==2 2| At==8H(Algebraic Topology)
EbHIEJHI 7|2, EHHISEA| ﬂﬁxl dutsHEn 258 F2| S2 CIFoM fI432H2 theX
£ 0|3slo] EFst 19| &80 FEE =ECt

S 2 2X|Z(Homology Theory)
E0|SZ2X|0|E, Atato]| 2|5t E&k=| 271 Eilenberg-Steenrod Axiom, T2} Poincare AACHAL,
FSyHe| 2 EF%EL

S 2 ET|Z(Homotopy Theory)
712871, Hopf &St 2X15Aet, o0&, CW=Al, 27 32E H-32H 7He| SEELF S
£ CfFo{ 2Ct

O|&2.2| A==8HDifferential Topology)

CHkA|et o122 AMA, Sard 2| Morse &=, F32|=3Z10l oHElEl CHk|, Sekdat gk .}
A ate| ME SS CHECL

K| 2| M==5HFuzzy Topology)

HAIEE, mX|elatel 32|, HA[Ee(SE], HAHEd, BE58e| § &2 A7 A= FHof

CH3to{ CHECH

2022 20icystm Udic)st
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O|AHEZZ(Theory of Discrete Distribution)
SIEMME, ZOISEXE, S20|AEE, CHH0|MEZ 52| O[ARE0|EZ CHELL

H| 2574 SHNonparametric Statistics)

AEYY, 2y, Y, 24N, WH|lu SS CHECL
AlAI L E A (Analysis of Time Series)

S| HAIAE, Fourier24, CHESO|IE, YTAITH, AP7|akzo|=

3|22 M(Analysis of Regression)
AEHHO|B, Ao Bx, AAXSY, MY -H|MESF0|E, 2H3M S5 CHECt

S| Z X =(Statistical Decision Theory)
Utility O|=, Loss O|Z, Baysian &AM, ZAZ|C| BN S2 CIEC

AlzEMIEAH| AE&(Data Analysis and Statistics Laboratory)

M- HINESIFIEA, APIZEN S ofzf Bolol SHKRE BASE WIS CIRD AN XaE
28tn ZHE| RoUES Bt

0|28 Alo|4=X|sl|#d(Numerical Methods for Differential Equations)
| Y RO|R|-EAR| =HE = 2tEEtA, 9, niSHEA X0l chish X% of

UX|Y, Fo“*, TEY S RERIEYS| 0|21t =VIX[- BARX 22X FEHAt

HEd

o

CHECH

30
HI
ol

A 2|7 = (Introduction to Image Processing)

Level set, Calculus of Variations, Euler-Lagrange eQuation, Total Variation minimization problems,
regularization, CFL condition S5& £510{ HO|& gfHAlo] 2= 4l BHE| =Xl 0|2 Olslst T
0|2 image denoising Z! segmentationZ} Z+2 QA E[0| SsH= 2iS HiLC)

AL A| 238K Computational Fluid Dynamics)

FAdEte| 0|2t siMAQl sifZ0| B7tsSt 2Xe| AFEE 0|E8 siiHE CHECt
E=11938tA|(Chaos and Dynamical Systems)

Bt=, JeidsiM, =25, Y S ==YEAE CHECt

2| 2HEZHTopics in Mathematical Models)

Clefst SalX DES AR 0|2 widnt S8t wo| X8 U SxIx

%
Iz
mjo
o
Al
in}

S5t A8 (Finite Element Methods)

oA 710 M @XIEAM 3 &S CIEC

M7t ZHE(Option Pncmg)

FALAAH, ME, SN S T AFo| UL 7HEZE O, flgae S2 CHECh

281 7| At El(Mathematical models for Computation)
Finite Automata, Pushdown Automata, Turing Machine, Recursive Functions S CIR0 Clbsl 5+
AL BEES AT|SICE



+ T7210|=(Queueing Theory)
S0 AFE AAES DHEIN M5 BME 26 7| 0|E2=E 7Y 0|29 7=Vt ==
2E0|E, AY Z2MAE O FY AlAESZ2M MIMA, MM/m, M/G/1 St 7 HERI39|
7|=E CHECt

o MEHOF ME(Information Security Major Courses)

+ ot =8HCryptomathematics)

Y250 2HE 7t O0|ES HHE ReN2 1=, RetAl &2 ThetA, chetAo| elE3,
Srie, el S32d, wekleol 7|gket Elpl=M s S& stasitt

25 2712 |E(Crypto-Algorithms)
M &5, Shannon2| 0|20 7|=5t AEE! 250l E8 AS9| oMY 0|Z, ALZZHHo]| W= =X

H, iy S8 st

ngetsetnz|E(Advanced Crypto-Algorithms)
M7 &5, dTR|E, Z4E A ME dT2|E, sl gl MX et S8 2 Soll thstod
stAS

« M=ol=2|(Logic of Information Flow)
SENel FHo| X[t 2E|E 2t 2N =2(9 MEn 882 CHECt

0

o MEsEZ L(Mathematics and Information)
SAHE EE0|E2 7|2 5101 HOIES Fst= S84y, MERZL|, 50|22 CHELL

« MeEH S T2 EZ (Information Security Protocol)
MEEHS ZZEZ9| 7|2 JiEn} Key Distribution, Identification Scheme, Message Authentication
Code, Secret Sharing, Pseudo-random Number Generation Zero-knowledge Proof, ZIXFM7H S| CHF
ot ZEEZ0|| CiSto{ ShESiC

7| 22| A|AEl(Key Management System)
7019| 4, gt2fof wE XMEE ZX ¥ 7] =S4 7Y S CHEC tHEF| AIARDE ZIH7| AIARA
7| My, 2fol chist = AAE Ato[e] Xfo|Hnt T AAHRIS HEAF = WHHE ShESiCt

==

ZiXIAM {2l (Electronic Commerce Security)

HALEES 0|Se TAtHE) Al 222 sh= 248 2ot 7[Y I EXEE HEH MS FIEL
HAL =2, MR} 3HHE 0|&3k= 248 Xl= sHoll thshAM CHECE MARK|Z AIAH0] Tt 2
otefol 2M| S2 staeitt

ﬁ
i
i
o
in)
)
_‘T_'
T

off (Hash Function and Masseage Authentication)

XMoo %%EIE &= 3|u| sfix| & H 0| 085101 H|0|E] HEE HA=E &+ A= MCA
Al A

o

« 7|4 S E2AM0|Z(Cryptanalysis of Public-key Cryptosystem)
el-al, 0121 Sel efx Bxiof 7jule S| ksl cie 7|=xel 2 U Z2sEe
X0 w2t Ldlisk= MEH EMES A0S0 of2E] 2 3707 250l chet oMM S ShESiTt

10 12022 22Uchstm Uwicksrel o2t



27t okt 12|Z(Complexity and Algorithms)
Aot AIZIRAM, 2R, Zeide|E S SEE oS0t st die|E=a &S0 g4 st

gz|Eof ofsi AMIES ofF el EME CHECL

ZY7 s M E(Provable Security)
Pseudo-randomness, A=0|E 2F 29| oY, AM SEE EHO| oY S 24S g2l A ==
EZ0| chst 3HVFs oY o|EE CIEC

AH|7H= T2 |2 =2 -2(Steganography and its Applications)

AHZH=TRHE| ] Jezlet 2EY|eS shasiH, |/E0iZ, DRM § FE24Y7|s2 888 L2t
HIELI 3= 2HNetworks Security)

HESMUS ST Ho[E 25 7| JHEE CHECE 7|
714 AMMEHVPN) S2| HIERT Eote| 7|X 0|2Z H|E510{ IPsec, SSL, TLS S& sk&sict.

¥
opm
r>
02
AL
Iz
il
ne
fol
N
T
1o
ital
o
[0
il
>

== t=(Financial Information Security)
RIS, MRIX|SAIAR, QB W2 AAR S9| =8 218 FEHEHQ 7|=0f cisto] ShESHtL

CHEI7 |2 S 2 M(Topics in Symmetric Key Cryptanalysis)
225, AEEASO| Cist oMY BAMY|=E2 CfECt

—_o T

e

ots A T EQ|o{7-& (Implementation of Cryptographic S/W)
=MEE 7] 25 & 37| 5o AxELo I8V |=2 &58itt

t=<l|o{ 2 (Implementation of Cryptographic H/W)
K

)
orsE|el HWTE Y A[Xst THE 28t HATISS SEBi)

ot s REHJ LIS (Evaluation and Validation of Cryptographic Module)
otsE HSH=(CMVP)O CHSH O[S HIEtCZ HBY|Z0|| WE HIIE 5= st X|Al

g et S 15 (Implementation of Parallel Cryptography)
HBA|IARIO|LL GPUE 0|8 s dnz|Ee| n&-I87 =1 O 880l tisto] CHECH

0|SEAIE2HMobile Security)
o|ssAlgte| 2|4l Hot = 3 1 88 7|=2 Ch

Ml
inl

FMEoFEZHWireless Security)
eS|

—
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