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solve an optimization

: This course is designed for students to smoothly and efficiently learn how to

problem, from the fundamental theory, problem definition, reformation

into a convex problem, analysis, algorithm implementation, to cutting edge researches (like an

exploration journey rather than pure mathematics) in signal processing, communications, etc.

P Lecture notes: Chong-Yung Chi, “Convex Optimization for Signal Processing
( and Communications” (around 300 pages)
1. Boyd and Vandenberghe, Convex Optimization, Cambridge University
Press, Cambridge, 2004. E-book can be downloaded from:
http://www.stanford.edu/~boyd/cvxbook/
2. R. Fletcher, Practical Methods of Optimization, John Wiley and Sons,
1988.
>4 P 3. D. P. Bertsekas, Convex Analysis and Optimization, Athena Scientific,
2003.
4. D. P. Bertsekas, Convex Optimization Theory, Athena Scientific, 2009.
5. Daniel P. Palomar and Yonina C. Eldar (Editors), Convex Optimization in
Signal Processing and Communications, Cambridge University Press,
Cambridge, 2010.
Sz B4 P 4 Prway 4 2 3p ik v
AL H B EE2 5 4
N
14~ A5~ AR b g 20 B> i; *L}:: %j: 25%
RN Rl S S
2 AR B AIRTZ 0 A FREE DR . 15%
Vgﬁ FT AL B2 iy
A B#E A ﬁqg'?” e T
3.8 4 AT fojiez g 4 VE B 303 i 40%
ERBEENE ‘,i Ridg i
UL Sk R TIRE AFe - - ég}ifrpﬂ\%’} 10%
B. DR @b L4 i
7 3»' * Ao
ks e e e 4 AR B E T2 a0 4 B4
il_‘?ﬁ]l‘z\'%}»ﬁéa@;:%%u%ﬂ Bideldpn 10%




P i 4t 3

TALH & N R .
* ’ # GH9E)
1-0AmBoCoD
1. Background materials ) . 2-0AOB
oL Mathematical prerequisites
in linear algebra and . o 3-0A0B
. Linear algebra revisited
matrix theory 4-0ACB
5-0A0B
1.  Affine and Convex sets 1-cAmBeCoD
2. Convexity preserving operations 2-mA0B
2. Convex sets 3. Generalized inequalities 3-0Am=B
4. Dual norm and Dual cones 4-mACB
5. Separating and Supporting hyperplanes 5-0ACB
1. Basic properties and examples 1-cAmBeCoD
2. Convexity preserving operations 2-mA0B
3. Convex functions 3. Quasiconvex functions 3-0AmB
4.  Monotonicity on generalized inequality 4-mAcB
5. Convexity on generalized inequality 5-0ACB
1.  Optimization problems in a standard form 1-mAmBeCoD
o 2. Convex optimization problems 2-mAmB
4. Convex optimization . .
bl 3. Equivalent representations and transforms 3-mAmB
roblems
P 4. Standard form with generalized inequalities  [4-mAOB
5. Quasiconvex optimization 5-0ACB
1. Lagrange dual function and Conjugate function
2. Dual problem
3. Strong duality
o ) 1-cAmBeCoD
4. Implications of strong duality
o 2-mA0B
. 5. Karush-Kuhn-Tucker (KKT) optimality
5. Duality " 3-mAmB
conditions
C . 4-mACB
6. Dual optimization
i i . 5-0A0B
7. Duality of problems with generalized
inequalities
8. Theorems of alternatives
) ) 1-0AmBeCoD
1. Newton’s method and barrier function
2-mAmB
] ] 2. Central path
6. Interior-point methods . 3-mAmB
3. Barrier method
. L . 4-mACB
4. Primal-dual interior-point methods
5-0A0B
o 1. Signal Processing: Blind source separation for |1-mAmBmCmD
7. Applications to ] ] ] ]
. . biomedical and hyperspectral image analysis. |[2-mAmB
engineering problems o
Communications: Coherent/noncoherent 3-mAmB




detection, space-time coding, beamforming, |4-mAmB
and resource allocation in multiple-input 5-mAmB

multiple-output (MIMO) communications and

networking.
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3. =& * /# : Homework: 15%:;
Midterm Exam: 30%; (written examination in class)
Final Exam: 30%; (written examination in class)
Term Project: 25% (no more than 2 persons per group)
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