Data Structures and
Algorithms

AT PR (L

This document is produced by trial version of Print2Flash. Visit www.print2flash.com for more information



2 E 971-1
FEHBT: IR
RlBER, HEN R ¥
FHERE: BIEESW. fFFEE. AN
WG AR, A TR B2
M8 : yangqiuhui@scu.edu.cn
TR P k-
http://cc.scu.edu.cn
B ERIREMNE, BEERFHE. Lg

filig S E

This document is produced by trial version of Print2Flash. Visit www.print2flash.com for more information



ZUmiE 97-2

This document is produced by trial version of Print2Flash. Visit www.print2flash.com for more information



Introduction

« Course name: Data structures and
algorithms

* Credit hour: 4
* Total period: 64 class-hours
— 483 +1651 B,
* Anteceding courses:
—Discrete mathematics
—Program design methodology (C)
— Object-oriented programming (C++)
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Goals of this Course

1. Learn the commonly used data structures.

— These form a programmer's basic data
structure “toolkit”.

2. Reinforce the concept that costs and
benefits exist for every data structure.

3. Understand how to measure the cost of a
data structure or program.

— These techniques also allow you to judge the
merits of new data structures that you or
others might invent. -
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Course Summary-1

1. Learning the basic concepts of data
structures, including type, data types,
abstract data types, data structures,
problem and algorithm.

2. Learning to describe the methods of
abstract data types with C++.
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Course Summary-2

3. Learning the concepts, declaration and
iImplementation about list, stack, queue,
tree, binary tree, hash list, graph, file, etc.

4. | earning the basic searching and sorting
algorithms, such as sequential searching,
binary searching, tree searching, hash
searching, and simple sorting, quick
sorting, heap sorting, and merge sorting,
etc.

19

This document is produced by trial version of Print2Flash. Visit www.print2flash.com for more information



Course Summary-3

5. Learning some important applications and
algorithms, such as Huffman algorithm,
Floyd algorithm, and Dijkstra algorithm, etc.

6. Learning the performance criteria,
including space efficiency and
computational efficiency, Big-O Notation.
Using the Big-O Notation to evaluate all
kinds of algorithms that are learned in this
course.
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Course Outline-1

Part1 Preliminaries (ch1-ch3)

Chap 1. Data structures and algorithms 2h
Chap 2. mathematical preliminaries 1h
Chap 3. Algorithm Analysis 3h
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Course Outline-2

Part2 Fundamental Data Structures
(ch4-ch6)

Chap 4. Lists, Stacks and Queues 8h

» Declaration and implementation of array-
based and linked list, stack and queue

» Application of Lists: Dictionary
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This document is produced by trial version of Print2Flash. Visit www.print2flash.com for more information



Course Outline-3

Chap 5. Binary Trees 6h
»Definition, Implementation and Traversals
»Binary search Tree
»Huffman Tree
»Heaps and Priority Queues

Chap 6. Non-Binary Trees 4h

General tree Definition, Implementation and
Traversals
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Course Outline -4
Part 3 Sorting and searching (ch7-ch10)

Chap 7. internal sorting 5h
iInsertion/bubble/selection/shell/quick
/merge/Heap/radix sort

Chap 8. file processing and external sorting

2h
secondary storage, disk drives
buffers and buffer pools
external sorting
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Course Outline -5

Chap 9. searching 3h
searching sorted/unsorted arrays
hashing

Chap 10. Indexing 3h

Linear Indexing, ISAM, 2-3 Trees, B-trees
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Course Outline -6
Part 4 Advanced data structures

Chap 11. Graph 9h

»Graph Implementation
»Graph Traversals
»Prim Algorithm
»Kruskal Algorithm
»Dijkstra Algorithm
»Floyd Algorithm
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Class Schedule(1/4)

Date

Course outline

19.4

Chap 1. Data structures and algorithms
Chap 2. mathematical preliminaries

29.11

Chap 3. Algorithm Analysis

:9.18

Chap 4. Lists, Stacks and Queues(1)

49.25

Chap 4. Lists, Stacks and Queues(2)

510.2

© National Day ©

10.9

Chap 5. Binary Tree(1)

710.16

Chap 5. Binary Tree(2)
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Class Schedule(2/4)

Date |Course outline

s10.23 |Chap 6. Non-Binary Tree

910.30 |Chap 7. Internal Sorting(1)

s11.1 | Project 0: Practice programming with
template

1011.6  |Chap 7. Internal Sorting(2)
Mid-term Exam

1011.8 |Project 1: Linear List(1)
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Class Schedule(3/4)

Date |Course outline

111.13 |Chap 8. File Processing and external
sorting

111.15 |Project 1: Linear List(2)

1211.20 |Chap 9. Searching

1211.22 |Project 2: Binary Tree(1)

1311.27 |Chap 10. Indexing

1311.29 |Project 2: Binary Tree(2)
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Class Schedule(4/4)

Date

Course outline

1412.4

Chap 11. graphs(1)

1412.6

Project 3: Graph(1)

1512.11

Chap 11. graphs(2)

1512.13

Project 3: Graph(2)

1612.18

Chap 11. graphs(3)

1612.20
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THE END

Question?
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