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Probability and discrete mathematics

(Prerequisites)

PRALPLIE Randomization and probabilistic techniques have revolutionized

(Course modern computer science, offering powerful tools to tackle a vast

Descriptions) array of challenges — from combinatorial optimization and machine
learning to network design and secure communication protocols.
This course provides a foundational introduction to the probabilistic
paradigms and methods that underpin the design and analysis of
randomized algorithms.

g8 Understanding the probabilistic techniques used for designing and

(Learning analyzing randomized algorithms

Objectives)

Fig 1. Mitzenmacher, M., Upfal, E. (2017). Probability and

(Textbooks and Computing: Randomization and Probabilistic Techniques in

Reference) Algorithms and Data Analysis. # &]: Cambridge University

Press.
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(Please respect to the intellectual property rights, do not photocopy
the textbooks which assigned by professors.)
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weekly scheduled contents

% — i¥  Verifying polynomial identities and axioms of probability

% = i¥  Verifying matrix multiplication and a randomized min-cut algorithm

% = i¥ ! Random variables and expectation

% 7 ¥ : Bernoulli and binomial random variables and conditional expectation

% 7 i¥  Geometric distribution

% = i¥ ! Markov’s inequality, variance and moments




- Chebyshev’s inequality

: Moment generating functions

F
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F
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: Chernoff bounds

, + — i¥ ! Balls and bins model

- = ¥ : Poisson distribution and approximation

- = i¥ ! Random graphs

- » ¥ © Basic counting and expectation arguments

- 7 i¥ ! Derandomization using conditional expectations

-+ = i¥ ! Final examine
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Al. 25 T e 462 & ¥ @ (Competence in computer science
and computer engineering. )
A2. 5 AIFTRL Y ~ FPAEfRA- ~ 277 2 i * (Be creative and be able to
solve problems and to perform independent research. )
A2 F#BP ®m~& ¥R % 2 w4 (Demonstrate good written,
oral, and communication skills, in both Chinese and English.)
M. E {F2 755887 7 24 4 (Be able to plan and execute projects. )
AS. B3 R ~ 2R s FEZREFHBAPBEEITZ w4 (Have
communication, coordination, integration skills and teamwork 1in
multi-disciplinary settings. )
AG. £ 3 ¥ LBV EFIRFTALHPLEFB2 5 4 (Recognize the need for,
and have the ablllty to engage 1n 1ndependent and life-long
learning. )
AT. s i B g § et 1 4215 72 (Understand and commit to academic and
professional ethics. )
A8. & R x #5w pEAR T (Have international view and vision of
future technology. )
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science and computer engineering)
= 7 B : Randomization and probabilistic techniques offer powerful
tools to tackle a vast array of challenges in computer science — from
combinatorial optimization and machine learning to network design and
secure communication protocols. This course provides a foundational
Al introduction to the probabilistic paradigms and methods that underpin

the design and analysis of randomized algorithms.

# = 4p & ¢ Students will acquire a thorough understanding of
randomized algorithm design and analysis.

& > ;2 ¢ Assignments and exams. Lv5: this course's grade is above
85; Lv4: this course's grade is above 80; Lv3: this course's grade is




above 75; Lv2: this course's grade is above 70; Lv1: this course's grade
is below 70.

EFAIATRY ~ AR - g 2 4 4 (Becreative and be able
to solve problems and to perform independent research)

% ™3 M : This course teaches how to design and analyze randomized

algorithms and how to apply them to solve research problems. The
techniques have been widely used in research papers.

Z = 4p 1% * Students will learn how to design and analyze randomized

A2
algorithms and apply them to solve their research problems.
& > 2 ! Assignments and exams. Lv5: this course's grade is above
85; Lv4: this course's grade is above 80; Lv3: this course's grade is
above 75; Lv2: this course's grade is above 70; Lv1: this course's grade
is below 70.
EFERY E2EEHR 2 2 i 4 (Demonstrate good written,
oral, and communication skills, in both Chinese and English)
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EFHRELFVAFIRTALFEEE R824 (Recognize the need
for, and have the ab111ty to engage in independent and life-long learning)
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IRE T x!‘r 7] & g2 1 42 1532 (Understand and commit to academic and
professional ethics)
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