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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.

1. HFE4#K Course Title C/C++f2/7# it CI/C++ Programming Design

2. THEHLRE: 5 T/ R Department of Computer Science and Technology
Originating Department

3. RRES CS205
Course Code

4.  WRFEZ4) Credit Value 3
5. W Lli% &% Major Elective Courses
Course Type
RREH FkZE Fall
6.
Semester 7% Spring
BRES . .
7. 423 English

Teaching Language

BRBUD. FBER. BART | jute, BB, iHHEE T#RA, zhengf@sustech.edu.cn
A CnEERR, EFHH Feng Zheng, Assistant Professor, Department of Computer Science and Engineering,

8 AR RN zhengf@sustech.edu.cn
) Instructor(s), Affiliation& | ROSSI, Luca, BiEI#E, iHEHNEIZE TR, rossil@sustech.edu.cn
Contact ROSSI, Luca, Assistant Professor, Department of Computer Science and Engineering,

(For team teaching, please list | rossil@sustech.edu.cn
allinstructors)
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Tutor/TA(s), Contact

ERABIRB(TAE)

10. Maximum Enrolment
(Optional)
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Delivery Method Lectures |Tutorials Lab/Practical |Other (Please specify) |Total
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Pre-requisites or Other
Academic Requirements

C}ﬁﬁﬁﬁ‘f ﬁzﬁﬁﬁﬁu CS203 MRt E LI Data Structures and Algorithm Analysis
ourses for which this course AL e s . . )

is a pre-requisite CS208  HiEWIT ST Algorithm Design and Analysis
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Cross-listing Dept.
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C/C++ is a professional foundation course in computer science and technology. C is a general-purpose programming
language oriented to problems. It has the characteristics of simple language, rich types, complete structure, strong
expressiveness, direct operation of memory units, and application for modular structure. The C language has both the
advantages of a high-level language and many features of a low-level language. While, C++ is an object-oriented
development method that extends from the C language. It absorbs the useful concepts and effective methods in the field
of software engineering. It encapsulates data and operations on data, and integrates abstraction, encapsulation,
inheritance and polymorphism to help people develop programs with high modularity, high level of data abstraction,
information concealed, reusable, easy to modify, and easy to expand.

The course consists of two parts, the first part is the general design principle in C++, which is part of C; the second part is
the object-oriented part. Through this course, students can build a solid foundation for the courses of data structure, and
algorithm design and analysis.
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Upon completion of this course, students should be able to:

Explain how an existing C or C++ program works

Discover errors in a C or C++ program and describe how to fix them
Analyze a problem and construct a C or C++ program that solves it

Professional programming attitude and habits

Programming thinking
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Weak 1: Introduction

o} Class introduction
o] C/C++ background
o] C/C++ basic concepts

[Lab 1]: Introduce IDE and compiler tools and help student successfully install these platforms and tools

Weak 2: Dealing with Data

o] Simple variables and constants

o] Floating point number

o] C ++ arithmetic operator

[Lab 2]:

o] Content: Implement a program which must prompt the user for the name of a first city, then its latitude and

longitude, then for the name of a second city with its latitude and longitude, then compute the flying distance between the
two and display the distance.

o] Purpose: Students will learn the basic concepts of C/C++. And students can learn the differences between
Java and C/C++.

Week 3: Compound Types

o] Array

o] String and string class
o Structure

o] Pointer type

[Lab 2]:

The same with the above. Due to some students would confirm this course after the fourth week, the first lab assignment
will takes 3 weeks.

Week 4: Loops and Relational Expressions

o] for loops
o] while loops
o loop applications

[Lab 2]: The same with above.

Week 5: Branch Statements and Logical Operators

o if statement
o] Logical operators and special operator: ?
o] switch statement
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[Lab 3]:
o Content: Implement a mini terminal
o] Purpose: Students will learn the string and string operations in C/C++.

Week 6: Function

o] Functions and arrays

o Function and structures
o} Function and strings

o] Function and pointers

[Lab 3]: The same with above.

Week 7: Adventures in Function

o C++ inline function

o Reference variable

o] Function overloading

o Function template

[Lab 4]:

o Content: Given a file which records the information of cities (longitude, latitude and city name). Implement a

program which should load the file and return the distance if user enters two cities' names.

o] Purpose: Students should master the knowledge of file I/0 in C++.

Week 8: Memory Modules and Namespace

o] Compiled separately
o] Storage duration, scope and linkage
o] Namespace

[Lab 4]: The same with above

Week 9: Objects and Classes

o] Comparison between procedural programming and object-oriented programming

o Abstraction and class

o} Class constructors and destructors

o] The this pointer

o] Class scope

[Lab 5]:

o} Content: Given a file which includes UTF-8 characters, implement a program which can find the subset of the

highest frequent character in a file with UTF-8 characters.

o Purpose: Students should master the knowledge of string, encoding and file /0 in C++.

Week 10: Working with Classes

o] Operator overloading and examples

o] Introducing friend

o] Overloaded operator: as a member function or a non-member function
o

Automatic conversion and type cast for class
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[Lab 5]: The same with above

Week 11: Class and Dynamic Memory Allocation

(o]
(0]
(o]
(o]
(o]
[Lab 6]:
o

(o]

Dynamic memory and class

The improved string class

Things to remember when using new
Observations about returning objects

Using pointers to objects

Content: Implement a string class which supports UTF-8 characters.

Purpose: Students will learn the object-oriented programming in C++.

Week 12: Class Inheritance
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(o]
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A simple base class
Inheritance: an is-a relationship
Polymorphic public inheritance
Static and dynamic binding
Access control: protection

Inheritance and dynamic memory allocation

[Lab 6]: The same with above.

Week 13: Reusing Code in C++

o
0
o
o)
[Lab 7]:
o

(0]

Classes with object members
Private inheritance
Multiple inheritance

Class templates

Content: Extends the string class in assignment so it can support the native operators in C++

Purpose: Students will should master the operator overloading in C++.

Week 14: Friends and Exceptions

(0]

(o]

(o]

Friend
Nested class

Exceptions

[Lab 7]: The same with above.

Week 15: String Classes and Standard Template Library

(0]

(0]

(0]

String class

Smart pointer template class
Standard template library
Generic programming

Function objects




N

(&) A Mg

'/ SDUTHERN UNIVERSITY OF SCIENCE AND TECHNOLOGY

N

18.

19.

Week 16: Summary and Review

[Lab 8]:
o] The same with above
o] Review and answer questions

[Lab 8]:

o Content: Implement a 3D box class which includes several member functions and supports native operators in
C++.

o] Purpose: Students should master object-oriented programming and the operator overloading in C++.

#H R E S %% E Textbook and Supplementary Readings

C++ Primer Plus
Sixth Edition
ISBN-13: 978-0-321-77640-2

Stephen Prata

PREIPG ASSESSMENT
THETER GEEE Gl HERABRSE SR Ba BN
Type of Time % of final Penalty Notes
Assessment score
H &) Attendance
WERI
Class
Performance
N 10%
Quiz
WIEBH Projects 40%
PR
Assignments
HHER 20%
Mid-Term Test
BRI 30%
Final Exam
RIS
Final
Presentation
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20. 1243773 GRADING SYSTEM

M A. +=2% 24| Letter Grading
OB. —&id4rHl CGEM/AEN) Pass/Fail Grading

iR fE & #t REVIEW AND APPROVAL
21. AERBRECSTUTHENERSHET

This Course has been approved by the following person or committee of authority
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