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Department of Mathematics Faculty of Science
MATH 831 (206831) : CONVEX ANALYSIS 3(3-0-6)
Course Type M Lecture O Lab
O practicum O Thesis/.s.
Measurement and Evaluate M A-F O S/U O r
Selected Topic (if any) [ count the accumulated credits for graduation every times

O count the accumulated credits for graduation one-time only

Prerequisite : Consent of the department

Course Description :
Convex sets and convex functions, hyperplanes and conjugacy, convexity and optimization, polyhedral

convexity, geometric duality framework, duality theory, subgradients and optimality conditions, algorithms.

Course Objective : Students will be able to
1. describe deeply the development of a fundamental optimization topic,
2. analyze the basic knowledge of convex analysis,

3. apply the basic knowledge of convex analysis to various kinds of problems.

Course Contents No. of Lecture Hours
1. Convex sets and convex functions 3
2. Hyperplanes and conjugacy 3
3. Convexity and optimization 6
4. Polyhedral convexity 3
5. Geometric duality framework 3

©. Dudlity theory:

©.1 Lagrangian duality, 1.5
6.2 Fenchel duality, 1.5
6.3 Conic dudality, 1.5
6.4 Saddle point theory 1.5

7. Subgradients and optimality conditions 6



Course Contents No. of Lecture Hours
8. Algorithms:
8.1 Subgradient methods,
8.2 Polyhedral approximation methods,
8.3 Proximal and bundle methods,

8.4 Interior point methods,

AN A N AN A

8.5 Optimal algorithms and complexity

Total 45



SIURZITYAVBINTZUINAYT

1. ?'rfaﬂmﬂ’uqmuﬁ'ﬂm NATANEIRe s Tis (CHIANG MAI UNIVERSITY)

2. ARL/ATAIA ARLANYIFNEAS  NIAITIARAFNEAS

Faculty of Science Department of Mathematics

3. SUANSTUINAYT 206832
FBNTTUINIYT N159LASIZABINLTAY

Variational Analysis

4. agfn 3(3-0-6)

wnaait 1 dayasall

1. Wﬁ’ﬂgﬁittﬂzﬂﬁg LANIABINSSUINIA

9
11 nszuaudaBlga1msy

M waremangns

1.2 Yssnnaaengeuanien
O Ayndedu O Tuanednn
M A¥den M Tuanadm
O Awan@eulvssansntnn

O Anenfinus/nisdupimuuudasy

O wensin

M HENNIU

o

2. 21919955 URATBUNTEUINITIURLBIITTELRDY

LY o

2.1 FeeesdsuRngey
1. AATHNN  FINIA
2.2 2191585 B (YNAK)

1. Aasgn  amld

23 '
3. AMANISANEY/TRUMZeN

Y '
o A

A7 1 958 2 A 3

4. FOTUTLTEN

(%
o

M Tusomdissesnidnanas@es v

v
o

O ssnsamfisssssminendedasin (szy)

5. 919U LN AadUAEaN919g9: HATUS N ¥ILATLRE NI RTINS WATINRNEA

[
Lﬂuswq AAR

Tisiosndn 1 H9lnesadilaf

ANIAN 2 ANPMRLBILNITATNRRNTS




AMATBIANAFATANS AMZANYFIANS
7.A04.832 (206832) N15AATIERLBINLSHW 3(3-0-6)
anumzaszuaizn M ussene O ufdians
O fnujuia O Awenfinug/msfuaiuuudass
N19IALAT UL RNNE M A-F O sw O r

NSRVBINTEUINIUN Selected Topic D uﬂ@’]u’]%ﬂ%'ﬁﬂﬂﬁﬂwﬂﬂLW’ﬂﬂ’]Sﬂ’lLiQﬂ’]iﬁﬂ‘l&l’Wlﬂﬂi\‘i

D WUITHIRARIE AR AN LW’erﬂ"liN’] Li@ﬂ”liﬁﬂ‘lﬂ’nw £ ﬂi\‘l k)

P P ' ' < 2
LQ@%Y?]WW@\?N"Iuﬂ@u : ﬁquﬂqqﬂquﬁ@Uﬂﬂﬂaﬂﬂu

ATB B U ANEMENTLUINIYN

10

Argegauaznge avsiiupewand naguardimnlnaguanadn snadaBulsii Afndauuneesnsm duwn

a2 A (4 P=3 -4 o 1o [} a
D3N LALNULNTLAEUN NTNIANY NITEINWLAL

QﬂﬂﬂivﬂﬂﬂﬂiuUQuQﬁ"’l : INANEIEINITD
1. ’r]ﬁll’]?—_lLLZ\]V‘WZ'\T’V%VIQEQUVIW%@WHVIZ\I"Iﬂiysfuﬂ’]’i’lLﬂi%ﬁfiL%GLL‘]J‘iNHTﬂ

2. ufitfeymnlunnsfmaneiidaudsms

dv o
LHBWINSSUINIUT

1. mz_nggmm:ﬁﬁqm
11 FauuneInsmuazaIHAssefing
1.2 nafiAsngn
13 Annsiaifing dllnage uaznisiivln
1.4 NNTUINFIUURUATNITAUFIULN
2. audumeuang
2.1 wnuarNsituaauang
2.2 1 WR9LFU LAaN1TDUIAD SN
2.3 poudinasungdunigfiLnIg
2.4 g@audangu LAZANNABLTED
2.5 N19uen
3. NIpuRzEIHlangNARaRn
3.1 qafiAng
3.2 NYLaWNITHIHINeY
3.3 N9ILAZNITIADUAL
3.4 ANNADUINTGADERN

dy =Y
LHBWINSTSUINIAT

RAINIRA I NILISENE

4.5

RAININY I HILSENE



4. 1[FUAIABILLTHY
4.1 NIIBRNNF
4.2 n3aeUsnfnazauiiulsnfassnaise
43 pmwanziigauazingoanngIng
4.4 woannindfssuazaanuu@ein
4.5 ANMHANAUGUHINNTHHE
5. ARANINUNIBINTIN
5.1 naguinuuugauazn1sgilindanuy
5.2 nagiiuuusiaifissuazianst
5.3 mwmmmm@gﬁuﬁﬁﬁqwﬁﬂﬁﬁﬂ
5.4 nagdintuniamesings
55 AusaiinIreIn1saiung
6. AULADINANLATRLLNTALWA
6.1 FUABIITINULALRULN PN TBINN T
6.2 ﬁmuL‘ﬂuﬂ@umﬂs&mzmwmm:ﬁqm
6.3 duine3ndsn®
6.4 WeridualuayuuaznzgiuBeduannelsudea
7. NG
7.1 nauwdasandesndinuea
7.2 9INVBIAIINATHITONIDYNWE [
7.3 fapfunisginuazniazgiuiunisgudin
7.4 ﬁiymr;jﬁ’uﬂmmﬁmﬁiflmmxﬁqm
7.5 flefuainamduaziiymasings
8. NNTENVINLALN
8.1 mavasauaEiunaFeduazaduaaga
8.2 msd@enlesriuisidunauand
8.3 AENNITBILUIRUNLALD

8.4 audifuadgauudintazaEiiueanduLLds

o)
o)
b

m@m@sfuﬂ'mﬂ ANSTUINIA

1

4.5



12

[%

1. Wediunszuawirdensemangnaussyiauiioda anedsAsEgin (IdngnIIeIR)
q

U

[ %

NANGATINENFNERTNNTNTR 1 dzatinmans uasnangasliueauijiodia ara1dsatlamans

U
ey ) o & % a 2 e
2. LW@LﬂumwgwugﬁumamuﬂmmmﬂmqLm’]w

¥
[

PN d’Tw ' & Py v A ° a (T a
NTCUIUITTIN C”IW’THV"IQ'TNLWH%@U@’TﬂVIUﬁ‘Sﬁ“Q’Nﬂ‘ﬁﬁ&lﬂqﬁum‘?’lmﬁﬂ‘]ﬂfl U9aNAULINYFTNAS um’nﬂi:ﬁmmw

12/2557 \dafuil 11 \flen wapAnIeuw w.e. 2557 Amwadaseuseudnianisfinend 2 dnafinen 2557 fudinly

(3DIANNNSI915E AT ANNRE  AINI1TITTINUD)
ADIUAADIEANYTANERS
TUA 21 \PBUNGAANIEY W.A. 2557



13

Department of Mathematics Faculty of Science

MATH 832 (206832) : VARIATIONAL ANALYSIS 3(3-0-6)
Course Type M Lecture O Lab
O practicum O Thesis/.s.
Measurement and Evaluate M A-F O sw O r
Selected Topic (if any) [ count the accumulated credits for graduation every times

O count the accumulated credits for graduation one-time only

Prerequisite : Consent of the department

Course Description :

Max and min, convexity, cones and cosmic closure, variational geometry, epigraphical limits, subderivatives and

subgradients, dualization, monotone mappings.

Course Objective : Students will be able to

1. explain and prove the important basic theorems in variational analysis,
2. solve problems in variational analysis.
Course Contents No. of Lecture Hours
1. Max and min 4.5
1.1 Epigraphs and semicontinuity
1.2 Attainment of a minimum
1.3 Continuity, closure and growth
1.4 Epi-addition and epi-multiplication
2. Convexity 6
2.1 Convex sets and functions
2.2 Level sets and intersections
2.3 Convexity in operations
2.4 Closures and continuity
2.5 Separation
3. Cones and cosmic closure 6
3.1 Direction points
3.2 Horizon cones and horizon functions
3.3 Cones and orderings

3.4 Cosmic convexity



Course Contents No. of Lecture Hours
4. Variational geometry 6
4.1 Tangent cones
4.2 Normal cones and Clarke regularity
4.3 Optimality and Lagrange multipliers
4.4 Proximal normal and polarity
4.5 Tangent normal relations
5. Epigraphical limits 6
5.1 Pointwise convergence and epi-convergence
5.2 Continuous and uniform convergence
5.3 Generalized differentiability
5.4 Convergence in minimization
5.5 Continuity of operations
6. Subderivatives and subgradients 4.5
6.1 Subderivatives and subgradients of functions
6.2 Convexity and optimality
6.3 Regular subderivatives
6.4 Support functions and subdifferential duality
7. Dualization 6
7.1 Legendre-Fenchel transform
7.2 The root of differentiability
7.3 Dual operators and dudality in convergence
7.4 Dual problems of optimization
7.5 Lagrangian functions and minimax problems
8. Monotone mappings 6
8.1 Monotonicity tests and maximality
8.2 Connections with convex functions
8.3 Monotone variational inequalities

8.4 Strong monotonicity and strong convexity

Total 45
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