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A data structure is a way of organizing and storing data so that i1t can be processed
efficiently by a computer program. The objectives of this course can be summarized as
follows.

@Understand the concept of abstract data types(ADT) for data modeling.

@Study different types of data structures and the algorithms that operate on them.
@Lcarn how to choose appropriate data structures and algorithms for problem solving.
@Lcarn to evaluate the benefits, costs and effectiveness of different data structures
on a prograi.

@Lcarn how to design new data structures and algorithms if necessary. This is a
lecture-oriented course with associated lab course. It is strongly recommended that
you take both courses at the same time.

The sample code will be presented in C++. It is therefore a prerequisite of this class
to be familiar with the C++ programming language.
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to provide a solid training in rigorous thinking and reasoning,
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2 |to establish well-founded background knowledge in data science and applied
mathematics,
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to prepare the students for interdisciplinary study in the future.
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A |have well-founded background in data science and logical o
reasoning,
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B |have the knowledge of probability , statistics , data science o
and the related fields, and their applications,
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C |be able to utilize data scientific skills for problem solving
through cooperation and teamworking.
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Course Outline

The topics to be discussed include (¥*: will be covered if time allows):

.Data structures and abstract data types (ADTs)

.C++ review

.Algorithms and complexity

.Arrays and strings

.Stacks and queues

.Linked lists (singly and doubly linked)

.Trees (basic concepts, binary trees, search, heap)

.Graphs (basic concepts, representations, search, shortest paths, spanning trees)
9. Internal sorting (insertion sort, quick sort, merge sort, heap sort, radix sort)
10. External sorting

11. Hashing

12. Priority queues*x

13.Efficient search structures**

14. Advanced data structures¥x

Visit the class web page for detail information about the lecture schedule.
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Resources Required (e.g. qualifications and expertise, instrument and equipment, etc.)

Need computer lab for the lab part of the course.

Course Requirements and Suggested Teaching Methods

Each unit should be accompanied by homework and programming exercises.
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