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S E

o M& Z5(Core Courses)

o = SN | Ze| | AL | LA
ScHol 3¢ (Modern Algebra) 3 3 0
AerE (Real Function Theory) 3 3 0
7| =2l AkEt (Basic Topology) 3 3 0
J|stel7 | =2 (Foundations of Geometry) 3 3 0
F2|SH &t (Mathematical Statistics) 3 3 0
28rshi2 (Introduction to Applied Mathematics) 3 3 0 A AL
HEHHSIHE (Introduction to Information Security) 3 3 0 Toe
SiCHch3EZ (Topics in Modern Algebra) 3 3 0 il
AlslMEt (Real Analysis) 3 3 0
SicHo|27|5t5t (Modern Differential Geometry) 3 3 0
2| b5t (General Topology) 3 3 0
EEEZ (Topics in Statistics and Probability) 3 3 0
T ge|t=2T (Research Ethics & Thesis Study) 3 3 0
o £5 A Z(Mathematics Major Courses)

fmignl = st | Zo| | AL | 2ioiat
SENYE (Probability Theory) 3 3 0
FAHHTEIEZL (Topics in Abstract Algebra) 3 3 0
ol At (Functional Analysis) 3 3 0
2| &k3t (Topology) 3 3 0
2ei4z|st (Actuarial Mathematics) 3 3 0
=8TEUEL (Topics in Financial Mathematics) 3 3 0
2l ak7|5tst (Topological Geometry) 3 3 0
arEEZ (Topics in Topology) 3 3 0
0|27|5t&t (Differential Geometry) 3 3 0
0|27+ (Differentiable Manifolds) 3 3 0
7|515EL (Topics in Geometry) 3 3 0
Cie ksl A (Multivariate Statistical Analysis) 3 3 0
HEE (Theory of Probability) 3 3 0
TRHMEZ (Topics in Numerical Analysis) 3 3 0
S30|24H 4| (Applied Differential Equations) 3 3 0 A LHEAL
A MNEEZ (Topics in Scientific Computations) 3 3 0 3
HE (Theory of Field) 3 3 0
et (Commutative Algebra) 3 3 0
EESPaRS (Algebraic Number Theory) 3 3 0
DESHE (Group Representation Theory) 3 3 0
= R (Advanced Algebra) 3 3 0
2as|Mst (Complex Analysis) 3 3 0
Ho|2EE A (Partial Differential Equations) 3 3 0
A SZIE (Topological Vector Space) 3 3 0
ZZA0|12 (Operator Theory) 3 3 0
AEAIN= (Introduction to Inverse Problems) 3 3 0
HAEMEZ (Topics in Inverse Problems) 3 3 0
0|27|stetsl (Elements of Differential Geometry) 3 3 0
SECIHE (Submanifold Theory) 3 3 0
O 2CHHIE (Differential Manifolds) 3 3 0
2|2t |slst (Riemannian Geometry) 3 3 0
o|gr|seEzt (Topics in Differential Geometry) 3 3 0
0|29 A7|stst (Differential Topoloical Geometry) 3 3 0
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0|29 a5t
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ojMEE=
H|2=SH5
AlALEN

3|EN

= E<PERSES]
ANZEMUEAME
0288 Al 0| 4=X| 5l &
KRR
HARE|THE
AR At
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se|ogszt

(Algebraic Topology)

(Homology Theory)

(Homotopy Theory)

(Differential Topology)

(Fuzzy Topology)

(Theory of Discrete Distribution)
(Nonparametric Statistics)

(Analysis of Time Series)

(Analysis of Regression)

(Statistical Decision Theory)

(Data Analysis and Statistics Laboratory)
(Numerical Methods for Differential Equations)
(Finite Difference Methods)

(Introduction to Image Processing)
(Computational Fluid Dynamics)

(Chaos and Dynamical Systems)

(Topics in Mathematical Models)

W WWWWWWWWWWWWWWWWWwWwwww
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OO OO OO0 ODODODODODODODODOOOOOO

FetaH (Finite Element Methods)

SMIIHEEEE (Option Pricing)

FER A M (Mathematical Models for Computation)

TAOIE (Queueing Theory)

o ME Ot ME(Information Security Major Courses)
o= iy | 29l | A& | sZTHat

ot st (Cryptomathematics)

otsotnE|E (Crypto-Algorithms)

ngotsong|E (Advanced Crypto-Algorithms)

HEo|=2| (Logic of Information Flow)

HELSIEZ (Mathematics and Information)

MEHSEZER (Information Security Protocol)

7|2 A A (Key Management System)

TRFAHEH (Electronic Commerce Security)

sl et=el|o|E 1S
SW7ILEEM0|IE
srizetnz|E
ZHIlsodM=
AHZE=T2 Y S
HE I =0t
=8Ho=
CHEF | S

oS AT EQ S
o5 El=g o]
ASPEHIILAS
HHASTE
O|SSAI=Lt
EMEHOIEZ
SEHEZ
ADIEDR| =0t
ClE{LlI= OF
FrL3HE
FAML3HSE

Cixfzizat2

(Hash Function and Massage Authentication)
(Cryptanalysis of Public-key Cryptosystem)
(Complexity and Algorithms)

(Provable Security)

(Steganography and its Applications)
(Networks Security)

(Financial Information Security)

(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)

WWWWWWWWWWWWWWWWWWWWWWWWWWWww

WWWWWWWWwWwWwWwWwWwWwWwwWwWwWwWwWwwwwwwwwww

OO OO OO ODODODODODODODODODODODODODODODODODOOOOOO

O|APtNE (Pseudorandomness)
4 1 2021 20Ichstm Ugkhatel o



sl 7[5tet &g, S, TN, 88 Bof= LA QUel =t 88590] 771H

stut= Safizote] PN SIAIE QFAISHSH| 1 BH0| YTk MTL I chst, sHAIS 24
il =
=

- —
M ES31D 2 2ok MRS YNY & YES WAS0| MY/ Uck

o M&Z Z%(Core Courses)

[Miye)

= LHLH—’.‘-%‘(Modern Algebra)
=, B A, 7, HIE 37t Soll 25t 712801 chA 122} Category, Functor 7|&7HE S CHECL

Al5k42(Real Function Theory)
Al Ala= SZI0|M2| Lebesgue S, Z{=} 0|2, Riesz Representation 0|2, Regular S=2| ZXj
A

o, By S CEC

—_

Q

7| =2|At4=8HBasic Topology)

2la=Eto| 7| 2INHEE Soto] A3 7te| YU MA =, 12y, 224, Compact & 2 2|y
S22 M7t

7|5t8t7| == (Foundations of Geometry)

FE2|= XY 7[stEte| FEto| HZl 7| =X|Alg CHECL

22| S 7|8 Mathematical Statistics)

sEWo| SrEx, Y, SAEVIM, SAMAY, H|2SAN 2 S CHECL

2835 =(ntroduction to Applied Mathematics)

$EHA HHHO| M BE|= CIFst 2X(ef sid BHHE 745t MEsP| 2I$t =8 0|29 S22
CHECH

MeEESI=(ntroduction to Information Security)
FEESet 2EHE HHT| 25, SI07| 2S5, shel &=, A MY, FEES Z2&F, 7| 22|
S0l 2HEEl 7|2 JHde SEEi
S8 ZKTopics in Modern Algebra)
e A, 7l S Schoiestel 72X 0|1 oAl &S CHECL

|_1 >

A5 A SHReal Analysis)
1R A= ZZH0AM 2 Lebesgue £, M&E1 O, Banach 37t &37t HESE, dbiFA Z

ZhofMel MEN £ S2 CHECL

= = 4T o=
Sico|&27|5t8HModern Differential Geometry)
EllMsHA, SHCHOIE7(515te| JHED SHe| A ME I J(sietd MElS CHECL

| A=5KGeneral Topology)

lestel B2, 55 dEe, E2lS2 HEY, 23l /Y, iy, HHEY, gttt
Ha 2y Sof H+E 5310 -rIéiQI 7|22l EHol| 2f=510f Ef 2ole| 30| E + UA=H
ZH|giet

n
o
il
[4,]



E7|et=EZK(Topics in Satistics and Probability)
S 3 =E ™ol 25t Topicg S22 MO|LE

o
Il

o £=8+ & Z(Mathematics Major Courses)

6

14X Z(Probability Theory)
HEsE stEnXo| i, 25|, MarkovPisl, Markovild S& CHE2CH

FAHHSHEZK(Topics in Abstract Algebra)
| ZMM S 2ME AR 7280l tied AX0MFE E55 WEINNKXIE

=

CHECt
st=5iA1SHFuntional Analysis)

| &H1¥E 2t Banach-Steinhaus2| &2|, Open Mapping &2/, Closed Graph 2|, Hahn-Banach 2|,
Banach =710iA2] MLHM S22 oisiCt

2| At=3HKTopology)

Homotopy O|&, Homotopy 0|22 =X, CW-2X| S2 S5l0] CIE T atE7He] flalEHEs i
Sioh

H§4=2|8HActuarial Mathematics)

SE2S J|XAZ O|KIR, MESIE, AJOHHA| MDY H5{D} 03 ZHOIZH|Z, ofZ Gl O|AHESIALE

0|8 S& CIEC

=E845H=ZTopics in Financial Mathematics)
32 9l SE0ME, 120|294l Balck-Scholes 22!, Hull-White 22! S &iCH 284E2| 2|
A R 2MuL x| siHES CHECH

2|-A7| 518K Topological Geometry)
CItA|, l&tnt Liewt, faHER? S2 HFEIC) thpXieadl, 0|2 248 S| 7|2=20k=

CHEC

2| A=SHEZK(Topics in Topology)
=aat ZHHE A 2ol aksle| piEE O 0|22 AVt WES EEst A7HSICh

5|
o 2—“&%% ZAloz gisin WakEe| J|XE CiEC

0|27 sChekA| (Differentiable Manifolds)
CHefxlate| Fiber Bundiext &=57151St, GreendE |2t MES4], 7|5t Hah, Laplace 2182,
CHA 3 MECIA Sof ¢F 3 D|ZCiLA ol 2ksto pI728ict

= ==

|->

7|5t&tE2ZH(Topics in Geometry)
=21 2= 0127|815t 22 HA7SEE 2Jlstn ofof 28t 28 AL S2 sio 10i| chst
LHBE ESstn LaESiCt

OI'

CHA2FsH A (Multivariate Statistical Analysis)

2allo|E, Sdete| 25lio|8, FEH=E5H0|E S HHEC

5

ozl

o5
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3=2(Theory of Probability)
S|I=

sESZL 2EHT, Tty MEEs, Sdgs

on
o

CHECH.

x| A EZKTopics in Numerical Analysis)
2- M2 5 e, 22EE 2Hel siE otr| st WHo= AFHE 0|88 TAA
Z4d d

iZ ets CHECh

EatxAl(Applied Differential Equations)

=
Y| SSE0IE HHRH Aflntstl S5t 2ol 82X 2t siyE tHEC

}SHAAEEZKTopics in Scientific Computations)

X 0|BS 7| =2 ZFEIE 0|3¢ ratA EAle] siZe <I8t o|2nt 2|52 o|8™s T

X|=(Theory of Field)
78 X1 BITHA|, GaloisO|=, Abelo| BIHA|, Ao 2ZE=, £X|Z, Aritin Schreier 0|2 S |2 &t
Aol Lg2 chEC

7l&t4=(Commutative Algebra)
stot olH|e, 7I2, 2as), E4R6], A3, Noetherdtn} Artingl, IH|5}, X2, Hillbert-Samuel Cf
SHAI

2480 X3EsH, Gorensten 52 CHELCH

2
Lot

CH4= & $~=(Algebraic Number Theory)
Fo||gsl MLRoZ the{U=2t Noethergtn} DedekidZt, Ideal Classes and Unit Theorm,
oM 2old|te| 2af, £=X|2| Galois & SZ CIECE

ok

HCH A

J

ES=(Group Representation Theory)
THHET XEO|E, 7IEHES| 7|, HeHESE 2t HEES CHECH
T5c~sHAdvanced Algebra)

S/M7| &5 & U=o| ot X|AS EHRE Sh= BfEl=4 &5, Number-Field &2 2t&

(=}
2E tisixol 0|22 skt

ofn
flo
)
rot

{443HComplex Analysis)
s, BoES, MR, SZHAMY, Dirichlet 2x, EFIE S& CHECL

=

Ho|29rA Al(Partial Differential Equations)

A HO| 2 YA BRet ZAXIEM, Z7IXIEH K LERIYHD|IZLEA | o] ZAidat It

o S& CECL

2| AtlE{ 2 7= (Topological Vector Space)
Local Convexity, Hahn-Banach &2|, Compactness2} Klein-Milman &2, Conjugate &=2Zt, Polar £|&t S

= CHECL

Zt=240|Z(0perator Theory)
Banach Algebras, &4 CHZ=0fAM2] 9{AlT} 2= 2|, Von Neumann Algebras S CIHEC}

24 2x|7H=(Introduction to Inverse Problems)
Layer potential, Neumann 2! Dirichlet &=, Generalized Polarization Tensors?| 7HHS <ls|11
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asymptotic formulaE 0|&5t0{ 2&! LHF9| Ex=22 EMYS

A2 EZHTopics in Inverse Problems)

HAZHM AFRSH= CESAISEF(MULtiple Signal Classification - MUSIC) 2t T12|E, M AHZ2] gt
2(Linear sampling method), ¢4 O|&(Topological derivative), Z&i|x||(Frechet) O|£& 0|3} F&
9| 2k (Newton’ s method)oi| CHEH JHEES 25|11 x| AEEHE 2SICt

0|&27|5t5t3l(Elements of Differential Geometry )
MM, nM0|27|5tet, HcHo|27|5tete| JHEnt S| 2{&X dA I J[stetd &S o

ECt

B IR Z(Submanifold Theory)
2|, SO, SACIHA|, MECIYH S CHEC

0| 2CH2kx| 2 (Differential Manifolds)
StokesZ 2|, FrobeniusZ2|, Affine &=, Liew?, CIFA|e| S ZZX|, De Rhame| Az2|, Fiber Bundle,
SACIARNESZ CIECE

2|2t |5Fek(Riemannian Geometry)

TEHEE, 0|2YA, BESVIE S8 CIECh
0|&7|5}8H=ZH(Topics in Differential Geometry)
O|27[statol M2l EiAtayol| Hest &2 2 =g CHECt

22| At7|51sHDifferential Topological Geometry)
A

2 0|8¢e 0lE7[5tetd =& CHECL

Jal
0z
A

CHHISA|, 7|22, CHIEN 22X, JEtSRELD £3X | S2 CIFoM fatsZ2EE tied
ETE 0|235l0 EF5t1 10| 220 FoEE =Ct
S P ZX|Z=(Homology Theory)

£0|S2ZX|0|Z, Aletof| 2|50 FEE
F5H%e| S& HEr

371, Eilenberg-Steenrod Axiom, CIFA|2} Poincare ACHA],

S P ET|Z=(Homotopy Theory)
712270, Hopf Z=nt 2AtMZAE, ZOH0|E, CW=A|, 77t H-374 782 SEEn|Z
2 CfFo] 2Ct

oin

0| 2% At=5KDifferential Topology)
Clfr|et 022 Ale, Sard F2[ Morse &=, RA2|=S 710l DHRIE CHEA|, "Ekdnt BH, Cf

e

K| 2| At==8HFuzzy Topology)

X|&E, HX[eatel =2, HXEel32], HX (SN, FSEEE| S 22 ¢7ED A= FA
CHsto{ CHELCE.

AHE 3 2(Theory of Discrete Distribution)

EMNES, ZORSEE, SE0|MEE, CHEHT0|MEE S9| O|MEZEO|ES CHELCL

2021 =2lcHetn ydioyst
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H|257|5HNonparametric Statistics)
AP, Ay, RsAdY, #24%, Yd|w SS CfECHL

A|ALE M (Analysis of Time Series)
S|HAIAY, Fourier2A, CHERO|E, WHX|FH, A7|ME0|E, FV|x2M S2 CHECL

— O

3|7 =2A(Analysis of Regression)
A

|
SEYOIE, el B, |aAtsH, MY - H|MES|7{0|8, 2H=M S2 HECL

—

EH|MZE = (Statistical Decision Theory)
Utility 0|2, Loss O|&, Baysian &4, z|4A|CH 2 S2 CHECL

2EMIIE7| Al (Data Analysis and Statistics Laboratory)
HIMES|TEN, AAGEN S 03] 2ole| SHAIZRE EMst= HWHE CIR1 X XA=E

O|22+& Alo|4=X|5H2(Numerical Methods for Differential Equations)
nxl AHD|E BFRAl QI XT|R[-ZAR| ZHS 2= 2=, o, TfSEM Al 2x|of chst 2=X|& s)

4= X o 1o

25LxFE2E (Finite Difference Methods)
UX|Y, oY, =N S FERIEYM 0|2z} ZI|X|- AR 2XQ| FEHXIE siYHS CI2CH

A& 2|7 = (Introduction to Image Processing)
Level set, Calculus of Variations, Euler-Lagrange eQuation, Total Variation minimization problems,
regularization, CFL condition 52 £35}0{ HO|& ghdAlo| J17x Al 2=l =X|5l|A] 0|2 o|alst 1

—_
0|2 image denoising 2! segmentationz} 22 PAkKZ|o| 2835t= 1S HiR2Ct

T AR 248K Computational Fluid Dynamics)
FA|Ete| o|2xt siMA el sido| 27tSSH 2Me| HFEHE 088

Sl b B

=

o

CHECH

S =1}123517|(Chaos and Dynamical Systems)
gi=, Jeigsld, 25, Ry S EEAUSAHIE CHEnt

2| 2&EEZKTopics in Mathematical Models)
Cifet 2|8 2YEE ooz 02X uidnt abx ol Mg 3! XA siHS CHECH

3

rol

FO

ol
k0
igyie

21(Finite Element Methods)
3710| ATt @XIEM 3 S CHECL

r

4Z4% =(Option Pricing)

M=, S8 S Td odF2 Ut 7HZE olE 4

Mo o0 Jo
1>z

\J

Y

N

>
M

]

#2| S& CHECL

251X 7| A 2l (Mathematical models for Computation)
Finite Automata, Pushdown Automata, Turing Machine, Recursive Functions S2 CIF0 CHFst =51
Ao DRSS ATHSICL

F20|=(Queueing Theory)
SALO|L} AFE AAHS| DN M5 BME 28t 7|= 0|BC2 7Y 0|29 7|V} ==

[Ny ) = or

4
o
B
©



SIZ20|E, 2l ZZ2MAE CIREH T A|ABICZM MM/, MM/m, MG/1 Sz} 72 HES|39|
=

o Mot MZ(Information Security Major Courses)

2+ 5 4=8HKCryptomathematics)
HEHSO| 2HE REHA| 0|22 CIECH FEAlel 722

(=]
o
SSCISHAl, REH S8YY, REHIS 7|88 EIRIBM 25 S2 siasic,

« 252 712|&(Crypto-Algorithms)
X

1™ 25, Shannon2| O|20f| 7|5 AER! 5ot 28 2459 oY 0|F, A8 mWE =X
o, A S shEsEiC

o 0=t 22| E(Advanced Crypto-Algorithms)
37| 25, Lne|E, A4S WA ME Ln2|E, slef gl AA et 88 A Soll thstof
SHEBIC.

« MHE9|=2|(Logic of Information Flow)
280l MEo| &Mz(et BEE flE #2lA =2l 421 S8E CHECL

« MHE5t=ZKMathematics and Information)
o} SHE0|EZ 7|=2 ol0 HEO0|IEE T ot= Sy, HEZL|, £50|22 CIECt

ofm
XN
o

- 25T Z & Z(Information Security Protocol)
MEES ZZEZo| 7|2 JHz} Key Distribution, Identification Scheme, Message Authentication
Code, Secret Sharing, Pseudo-random Number Generation Zero-knowledge Proof, IX[M7{ S2| CfRF
5t Z2EZ0f| CHsto] ShESEIC

7| 22| A|AEl(Key Management System)
71| My, zh2|of mE HEH 22X & 7| 57 7Y SS CHECH HEF| AIARDE STHT| AIAR|
El

M 7| 4y, Zi2fof chet = AIAE Atofo] Xio|"at F AIAEE ZEAZ[E Ty E sttt

XA 2N (Electronic Commerce Security)
HMALEHE=S 0|86 MAAHEN A| 22 sh= 245 2ot 7Y 3 EXMEE CIEC A8 7
MR x2, A S E 0|8dh= 248 X2 Lol CHeiA CHECE MAIX|E A|ARI0| HEHED

oteto| X S shasitt

{4 &H=2}H|0[E{ 21 & (Hash Function and Masseage Authentication)
1

g & 0|E 0|&5t0] HIO|E 2IHEE HEEY 5 U= MCA

r){ ol
>
=
0z
2
ik
00
n
rr
Of
Ui
Ton
1=
__(IDI__I
ﬁ

. S7H7 |2 EAM0|=(Cryptanalysis of Public-key Cryptosystem)
Cl=2al, O|MZT] So| =5ta FA[of 78St S7H7| &S0l theh 7|2Aol SHY Y T2EZ9|
Mo w2t ddisk= et EXEES ATNSICE ol 248 S717| &Sl cist oM E sESEICt

« 2xtzeleta|E(Complexity and Algorithms)
AL AIZIEM, 2R, g TE|E S SEE 0|21 Cifst dne|EEn gS0| g4t HskE

g2|Eo] o5 AMVES ofFe| EXME CHECL

ozl

A

10 | 2021 =2ichsta aldtchst
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ZHI s E(Provable Security)

Pseudo-randomness, E=0|Z2 2H2| oHMY, AM ST EHO| oMY S 25 22|E H =2
EEo| st YIS oMY 0|2 CIECt

AH|7h-JeH |2 22 (Steganography and its Applications)

AH|ZHeTeE|e] (et P87 |E2 shasiH, fIE0td, DRV & FE24H7|=2| S8 CHECt

HIE2| 3 = oKNetworks Security)
HESAUS SEHO0IE 25 7Y JH2HE TfECt 7|&2 SAT 24 & 245 J|=9 H=cEN

[l

7te AHEZHVPN) S2f HIESRIS Eeotol 7|= 0|22 HIRS101 IPsec, SSL, TLS S2 Sh&sitt

u]

Z=H0ot=(Financial Information Security)
Rt MXXSAIAH], Bl WZ A|AR So| & B MEEQ 7|=0]| tislo] &&5%

lml

H217|2t S 2 M(Topics in Symmetric Key Cryptanalysis)
=525, AEZIANS| st oMY BAMT = CHECL

—_o LT

oS A EQ||o{ & (Implementation of Cryptographic S/W)
=MEZE a7 25 ¥ I717| g5 AZELQN] 87 |s2 &5t

t=¢)|o{ 254 (Implementation of Cryptographic H/W)
2ASTH|e] HW=E 3 A3 S 2fet =0V [=2 Shasitt
ots DEHJ|ZIZE(Evaluation and Validation of Cryptographic Module)
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