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THE UNIVERSITY OF WINNIPEG

APPLIED COMPUTER SCIENCE
Graduate Course No: ACS-7101/3

Graduate Course Title: ADVANCED DATA STRUCTURESAND
ALGORITHMSFOR APPLIED COMPUTER SCIENCE

I nstructor Information

Instructor : Dr. Yangjun Chen Office: 3D27
E-mail: y.chen@uwinnipeg.ca
Office Hours. 4:00 pm - 5:00 pm on Tuesday and Thursday

1:00 pm — 3:00 pm Friday

Class Meeting Time: Tuesday and Thursday 1:00 m - 2:15 pm Room No: 3D03
Instructor home page: http://www.uwinnipeg.ca/~ychen2

| mportant Dates

1.
2.

First Class Date: Sept. 04, 2018

Final Exam (Comprehensive): The final examimatiway be replaced by a project, for which
the students are required to implement some cliafignalgorithms for tree-pattern query
evaluation and indexing mechanism (using a complgeguage) and make tests and
comparison.

Final Withdrawal Date w/o academic penalty: Nov, 2218

(A minimum of 20% of the work on which the finatagle is based will be evaluated and
available to the student before the voluntary witkchl date)

Reading Week: Oct, 7 — 13, 2018 (No classes)

Other Deadlines (e.g., assignments, term papejscts):

three assignments, the deadlines will be determilueithg the course.

All assignments are handed in at class on the dtes d
All works must be prepared using a word procesedraced in a folder.
Late assignments are accepted (up to 1 day latk)emeive a 25% penalty.

Midterm Exam/Tests/Quizzes: Oct. 23, 2018, pR0- 12:15 pm

Cour se ObjectivedL ear ning Outcomes

In this course, students will study methods foriglaag efficient data structures and algorithms
such as binary search trees, red-black treesjtgrogpreues, minimum spanning trees, strongly



connected components, maximum flows, string matchimd tree matching, as well as bipartite
graphs. Through the study of these data structurdsalgorithms, students will develop skills to
solve hard problems in specialized databases su¢ted and Document, DNA and Deductive
Databases.

Evaluation Criteria
Assignments (24%)
* Number of Assignments: 3
1 Information about assignments
1 Due Date for each assignment is regularly two weeks | ater.
71 Latework will receive a 25% penalty.
"1 Work should be typed and handed in through e-mail.
"1 Work should be prepared in English.

Final Exam (50%)
The final examination may be replaced by a projfxtwhich the students are required to
implement some challenging algorithms (using a asterplanguage) and make tests and
comparison.

Final L etter Grade Assgnment

Historically, numerical percentages have been cdeddo letter grades using the following

scale. However, instructors can deviate from tivediges based on pedagogical nuances of a

particular class, and final grades are subjecpfwaval by the Department Review Committee.
A+ 90+ -100% B 70-74% F belb0o

A 85 - 90% C+ 65-69%
A- 80 - 84% C 60-64%
B+ 75-79% D 50-59%

Exam Requirements
* No photo ID is required.

e Calculators/electronic translators but the textkcan be used.

Students may choose not to attend classes or @xaminations on holy days of their religion,
but they must notify their instructors at least tweeks in advance. Instructors will then provide
opportunity for students to make up work examinmaiwithout penalty. A list of religious
holidays can be found in the 2018-19 UndergradAasglemic Calendar.

When it is necessary to cancel a class due to &ro@pcircumstances, instructors will make
every effort to inform students via uwinnipeg enfaid/or using the preferred form of
communication, as designated in this outline), ab &s the Departmental Assistant and
Chair/Dean so that class cancellation forms capdséed outside classrooms.

Students are reminded that they have a respomgitalregularly check their uwinnipeg e-mail
addresses to ensure timely receipt of correspormdieam the university and/or their course
instructors.



Please note that withdrawing before the VW dates ame necessarily result in a fee refund.
No make-up classes scheduled.

Avoiding Academic Misconduct. Uploading essays atiter assignments to essay vendor or
trader

sites (filesharing sites that are known providdressays for use by others who submit them to
instructors as their own work) involves “aiding aadoketting” plagiarism. Students who do this
can be charged with Academic Misconduct.

Avoiding Copyright Violation. Course materials avwned by the instructor who developed
them. Examples of such materials are course osflessignment descriptions, lecture notes, test
guestions, and presentation slides. Students wioadiphese materials to filesharing sites, or in
any other way share these materials with othersidrithe class without prior permission of the
instructor/presenter, are in violation of copyritgaw and University policy. Students must also
seek prior permission of the instructor /presehefore photographing or recording slides,
presentations, lectures, and notes on the board.

Students with documented disabilities, temporargtwonic medical conditions, requiring
academic accommodations for tests/exams (e.gatprapace) or during
lectures/laboratories (e.g., note-takers) are emageal to contact Accessibility Services
(AS) at 786-9771 or accessibilityservices@uwinnipadgo discuss appropriate options.
All information about a student’s disability or meal condition remains confidential.
http://www.uwinnipeg.ca/accessibility

Students facing a charge of academic or non-acad@amsconduct may choose to contact the
University of Winnipeg Students’ Association (UWSAhere a student advocate will be
available to answer any questions about the probegs with building a case, and ensuring
students have access to support. For more infasmatito schedule an appointment, visit our
website atvww.theuwsa.ca/academic-advocacycall 204-786-9780.

We ask that you please be respectful of the neéadtassmates and instructors/professors by
avoiding the use of unnecessary scented productte vattending lectures. Exposure to
scented products can trigger serious health rewctio persons with asthma, allergies,
migraines or chemical sensitivities. Please comsidgng unscented necessary products and
avoiding unnecessary products that are scentedp@yime).

Required Text Book(s)/Reading L ist
The course uses a book:
1. Introduction to Algorithms," % or 3¢ edition, by Cormen, Leiserson, Rivest &
Stein, The MIT Press, London, 2007. (ISBN: 0-07{4-5)

Reference book:
2. Aho, A.V., Hopcroft, J.E. and Ulliman, J.Dhe Design and Analysis of Computer
Algorithms, Addison-Wesley Publishing Com., London, 19609.



Prerequigite | nfor mation* (This information can be found in the UW Generakodkr)

» Consent of the Department Graduate Program Coner@heair or Instructor.
* Make sure that you have the necessary prerequigitégke this course. If you have not
successfully completed the above listed coursi(s)jn your interest to drop the course.

Misuse of Computer Facilities, Plagiarism, and Cheating

Academic dishonesty is a very serious offense alida/dealt with in accordance with the
University’s policies. Be sure that you have read anderstoodRegulations & Policies#8 in
the 2018-2019UW Course Calendar.

Topicsto be covered

1. Algorithm basics
1.1 Review of basic data structures
1.2 Mathematical techniques for the analysis of al¢ons
2. Algorithm for sorting
2.1 Merge-sort, correctness proof, and performamadysis
2.2 Quick-sort, correctness proof, and performaadysis
2.3 Heap and heap-sort
3. Binary search trees and Red-Black trees
3.1 Binary trees: querying, insertion and deletio
3.2 Red-Black trees: insertion and deletion
4. Dynamic programming
4.1 Assembly-line scheduling
4.2 Matrix-chain multiplication
4.3 Elements of dynamic programming
4.4 Longest common subsequence
5. Greedy algorithms
5.1 An activity-selection problem
5.2 Elements of greedy strategy
5.3 Minimum spanning trees
6. Graph algorithms
61 Elementary graph algorithms
6.2 Topological sort
6.3 Strongly connected components
7. Single-source shortest paths
7.1 The Bellman-Ford algorithm
7.2 Single-source shortest paths in directed acgchaphs
7.3 Dijkstra’s algorithm
8. Maximum flow
8.1 Flow networks
8.2 The Ford-Fulkerson method
9. String matching



9.1 Naive algorithm for string matching
9.2 The Knuth-Morris-Pratt algorithm

10. Bipartite graphs

Lecture notes

Projects (sample topics):

(1) Implementing different strategies for query evalmmin XML document databases
(2) Implementing Hopcroft-Karp algorithm for maximunphrtite matching
More projects will be announced.

Guidance to project reports:

1.

2.

3.

Introduction (including the problem description, tmation — its significance and
application in the computer engineering and ingyistr

Related work (describe some important techniquiesae to the problem to be
addressed)

Main thrust (detailed description of the methodnfal algorithm, analysis of
computational complexities: time and space overhead

Future work (discussion on the possible improvesyemt possible extension)
Experiments (main data structures used for impleatiem, description of the data used
for tests, test results: charts, histogram, oresbl

References



