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What is Data Structure?

* In computer science,

— An algorithm is a self-contained step-by-step set of
operations to be performed, to solve a problem.

— A data structure is a particular way of storing and
organizing data in a computer so that it can be used
efficiently.

* Different kinds of data structures are suited to
different kinds of algorithms/applications.

— B-Tree for databases application

— Hash table is used in compilers for looking up
identifiers. From wikipedia

When is Data Structure Important?

* What if the problem size is small?
— Suppose you have to maintain a personal address
book which contains 10 records of your friends
* Each record stores a name and an address.
— What will you do if you want to lookup the record of a
particular friend, say Mike?
— You can go through each record in sequence until the
target name is found!
* What if you maintain an address book of a city
(~109)?
— And each record needs to append more information,
e.g., Gender, TEL, Job, etc?

When is Data Structure Important?

* Real problems occur when your problem size
is getting BIG!
— For example, an address book of 10° records.

— You can divide the book into 10* parts, hiring 10*
employees to do the lookup tasks!

— You can first sort the records in its name and then
perform the lookup!

— How to organize the data such that it is suitable
for sorting algorithm?




Why is Data Structure Important?

* Data structure is important because it dictates
— The types of operations that can perform on the data
— How efficiently these operations can be carried out

— How dynamic we can be in dealing with the data

* For example, whether we can add additional data on the fly or
if we need to know about all of the data up front

* The way you organize the data determines how you
solve a problem

* And, the way you solve a problem determines how
efficiently the problem can be solved

Why is Data Structure Important?

* Data structures is fundamental to Computer
Science.
» Data structures play a key role in other courses:

— Algorithms, compilers, image processing, computer
graphics, networks, ...

What Will We Learn?

* Techniques to design and implement large-scale
computer programs

* Data abstraction and encapsulation, algorithm
specification, performance analysis and measurement

* Basic data structures to represent data:

— Arrays, stacks, queues, linked lists, trees, and
graphs, ...

* Basic algorithms to manipulate above data structures:

— Sorting, string matching, minimum spanning trees,
matrix multiplication, and shortest paths, ...

Textbook

* Fundamentals Of FUNDAMENTALS OF
Data Structures in  Data STRUCTURES
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Course Outline

Textbook

Course Information

e Classroom

Intro. to C++ and Algorithm Chapter 1 — 57104
C++ and Arrays Chapter 2
* Class time:
Stacks and Chapter 3
acks and Queues apter _ EE— 10:10-12:00
Linked Lists Chapter 4 _ E‘EHP;[[ 10:10-11:00
Trees Chapter 5 — EHi= (B#%%) 18:30-19:30
Graphs Chapter 6 c b
. * Course webpage:
il Sl e 7 — iLMS (http://Ims.nthu.edu.tw/)
Hashing Chapter 8
Advanced Topics . .
Instructor & TAs Tentative Workload & Evaluation
* Assignments (25%)
, , * On-line quizzes (15%)
Office LIEEE609E BEEEE735
Sk = SR = — NTHU Online Judge System,
el 03-5731306 03-5715131 ext. 80943 http://acm.cs.nthu.edu.tw/
— On-line quizzes are held in PC rooms
A ¢ Midterm (25%)
$s101062122@m101.nthu.edu.tw .
| e * Final exam (25%)
Fvall - jungchuk@cs.nthu.edu.tw $106062611@m106.nthu.edu.tw * Class participation (in-class quizzes and Q&A)
GEUNFE (10%)

Office
Hours

$106064535@m106.nthu.edu.tw

#HPY 4:30-5:30pm P 7-8pm "
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