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I want to register for the following courses of the Graduate School.
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for exceeding capacity or not offering etc., additional course registration request will not be accepted.
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4+1 program students cannot use this form.
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Students must read syllabus carefully. In case there is any requirements written in “Note for

course registration” for registering the course. in principle, only students fulfilled the

requirements can submit this form.
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CSC11F Advanced Data Structures and Algerithms |
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Data structures play a key role in computer science and engineering. They are essential
components to implement many efficient algorithms. This graduate-level course covers
advanced topics not studied in introductory courses on algorithms and data structures. This
course focuses on not only thecry but alsc on practice to implement the advanced data
structures and algorithms.

The lectures and exercises will be given enline according to the situation.

The core course covers several advanced data structures related to balanced search trees,
range queries, sets and persistent data structures as well as advanced algorithms for string,
networks, computational geometry and artificial intelligence. Students should seek to
develop a solid understanding of common and practical data structures as well as techniques
used in their implementation te solve real werld problems.

1. Introduction. Review of fundamental data structures and algorithms as well as theory and
techniques to analyze algorithms.

2. Balanced Tree. Basic Binary Search Trees, Treap, Red-Black Trees, Splay Trees, etc.
3. Range Query. Segment Trees, Range Minimum Query, Lazy Evaluation, Heavy-Light
Decomposition, etc.

4. Sets. Union Find Trees, Merge Techniques, Persistent Data Structures, etc.

5. String Matching. Suffix Arrays and Trees, Rolling Hash, Trie, etc.

6. Network Flow. Max-Flow, Min-Cost-Flow, Bipartite Matching, etc.

7. Computational Geometry. Closest Pairs, Range Search, Sweep Algorithms, Segment
Intersections, Voronei Diagrams, etc.

8. Heuristic Search. Search Pruning, A=, Iterative Deepening, IDA*, etc.

It is subject to change, so some of these topics may be omitted and additional topics can be
selected depending on the progress.

1. Introduction to Algorithms, Themas H. Cormen, Charles E. Leiserson, Ronald L. Rivest,
and Clifford Stein.

2. Algorithm Design Manual, Steven S Skiena.

3. Algorithm Design, J. Kleinberg, E. Tardos

Assignments 50 %
Examinations 50 %

ST
/' Note for course registration

T ——— P ——a

* Reviewing undergraduate courses Algorithms and Dada Structures I and II is expected.
* The students should have basic skill of programming in C++ or Java.

G LA v o RO
/ Reference (course
website, literature, etc.)

https://onlinejudge.u-aizu.ac.jp/



KERBIHDEEZIZCDOWT

A BHHEIL. FEHEOEEBENARZICZDREZERT DNHH 5
" EEOAE (TR AVvR2E21—%) THERTSHIENHEE
ERe
ZTDFER., BENNTART 2 LY EINFEDOZTELIBEHE ITIES
T55,arHY T, 2DYEIIEEBEIRBEANICITON., BEEERR
FHIBRESNE T, £/, ZOBRTHORBZEEZRT 2 LILTE
FtA, (BREBHEBEZEEEHT S &1L



KERBIHDEEZIZCDOWT

> O

> O

EEZBATGRIFESBY EITN?

.jﬁ%ﬂz95¢—a7D77AMHMﬁﬁéeGM@%u$$

DIBICEEZER ZHEL X7,

. BEEFHENICHARZIREHERLAWGEITE D Ltbﬁh\’(’éﬁb\
. EBEHEN OFEEREBIFR(sad-aas)TE TCIC A —IL L TWz72< KD I

KIELTLTIEE W, ED LTHEEZEDN O X —ILAEETE AW
PRRICTH BEFIE. FFEHE Z cclC AN THIFRICA —ILLTLLE W

(FEEHE L EREZBTPLYERY LTWLWBRHAIF, EEBETX—ILT 5
Z&) o



