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Objectives

e Introduce the basic structure of programming
language using C.

— Get students new to programming language started as
soon as possible.

* Provide training in developing programs for solving
various scientific problems.

— Construct C programs.
— Compile and debug the programs.
— Run the executable code.
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Outline of the Course (1/6)

e Introduction to programming languages.

—Various programming languages as well as their
properties.

— The history, the structure and advantages of C
language.

— The first simple C program.

e Overview of C
— The structure of a program
— Keywords
— Debugging tools

Copyright © All Rights Reserved by Yuan-Hao Chang



June 28, 2011

Outline of the Course (2/6)

e Data types
—Variables and constants
— Data types (int, char, float, etc.)
— Size of data types

— Data type transformation

e Operators and expressions
— Logical operator
— Arithmetic operators
— Priority
— EXpression
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Outline of the Course (3/6)

e Basic input and output
— printf(), scanf()
—getchar(), putchar()

* Flow control
—If-else
— switch
—for
—while
—do while
— break and continue
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Outline of the Course (4/6)

* Function
— Declaration of a function
— Function arguments
— Variable scope

— Comparison between functions and preprocessor
macros

* Arrays
—1-D array
—2-D array
— Passing arrays to functions
— Sorting arrays
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Outline of the Course (5/6)

* Pointers
— Pointer operator
— Pointers and address
— Pointers and functions
— Pointers and arrays

e String
— Strings and characters
— String handling
— Functions related to string
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Outline of the Course (6/6)

e Structure
— Structure definition
— Structure declaration
— Nested structure
—typedef
—Union

*File 11O
— File and streams
— Create a file
— Read/Write a file
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Integrated Development Environment (IDE)

* [Optional] Visual C++ Express Edition
* [Required] Bloodshed Dev-c++
* [Optional] Eclipse IDE for C/C++ Developers

 [Optional] Vim + g++/gcc + gdb (Unix)
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History

* B Language was its predecessor

* Designed by Dr. Dennis Ritchie in Bell Lab, 1972

*In 1973, C programming language was used to
develop UNIX

*In 1989, ANSI establishes a standard specification
of C, called ANSI C
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What Is Computer?

 Computer

— Devices capable of performing computations and making
logical decisions

e Hardware

— Physical components of a computer
- E.g., Keyboard, mouse, screen, disk, memory, CPU, CD-ROM

e Software
— Programs that run on a computer
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High-level Language

* High-level language
— Abstract from the detalls of the computer
— Portable across various platforms
— Requiring compiler or interpreter
— Example: C, C++, Java, Perl, Python

 Low-level language
— Closer to the hardware

— Provide the fine-grained control of every function of the
machine

— Example: Assembly language
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Compiler and Interpreter

 Interpreter

— Translate each program each line at a time before
running it.

— Terminate the program when the interpreter discovers an
error.

— Example: Perl, Python, and tcl

e Compiler

— Translate source code from high-level language to low-
level language (object code or machine code).

— Create an executable program.
— Example: C, C++, Java
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Advantages of C language

 Portability
— Easy to port the program to newly developed computers

— Feasible to re-compile the source code and run the
executable on any machine.

 Improvabillity
— Easy to customize and improve by any programmer
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C Standard Library

* A collection of header files and routines used to
Implement common operations

— Example: I/0 and string handling

e Advantages
— Avoiding re-writing the same functions
— Efficient and portable
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Write the First Program

1. Construct the program
2. Compile the program

3. Run the executable program

June 28, 2011
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Construct the Program: Hello World!

Example 1 Example 2

/l Hello World

#include <stdio.h>
int main() {
printf("Hello World!"\n");

return O;

[* sample-01-1: the first sample */

20

#include <stdio.h> j
Comments
#include <stdlib.h>
Int main
_ ()"{ ) Library
printf("Hello World!"\n"); declaration

Print the message

system("pause");
return O; New line j
the

}
‘ Pause 5 b
program L Hello World!

J/
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Compile the Program

Construct the
program

Object code Compile

001100011
011010101

main () {
printf(“test”);
printf(“hi”);

Source code

Library

Executable program

0101010110000111
0101001010101010

Link

10011010101010
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Execute the Program

main () {
printf(“test”);
printf(“hi”);

Memory

Source code

Hello world!!
: This is the first SC reen

class.

Hello world!l e
This is the first FI Ie

class.

7
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Read Error Message

S
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printf("Hello World!\n") *

}

#include <stdio.h> .
#include <stdlib.h> .
main() {

system("pause"); .

[* sample-01-1: the first sample */

-
L 4
¢ *

L 2
.
s
a
u

N

[ ]
L |
]
L4

error C2143: 24532 3 iA") (&'} 2 %)

e Double click the error message

e Remove syntax error (% /=
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Bloodshed Dev C++

e Dev C++:

— Provide an IDE for C language by integrating GNU Mingw compiler
system with GCC and GDB.

 Designer:
— Colin Laplace

 Official site:
— http://www.bloodshed.net/index.html

e |[nstallation tutorial:
— http://ez2learn.com/index.php/c-tutorials/dev-c-/201-dev-c

 Download and install

— Download Dev C++ with Mingw/GCC support:
http://www.bloodshed.net/dev/devcpp.html
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New Project (FF #7& %)

’ 1™ Dev-C++ 4.9.9.2
TEEE(F) #wmEE(E) 18=(s) fmR(v) EHZE(F) #iT(Z) [f&EED) ITEM

Ui CW&d & ~~BB3H440

o H 35+ “ 7 [ |pe¥iase al|ilirecr ElsEsr [aEsE #inCIUde <Stdi0.h>

| = = | | #include <stdlib.h>

TR |En | eermE |

int main(int argc, char *argv[])
2.perrm x| 1

=

Windows
Application

printf("Hello World\n");
system("PAUSE");
DLL Empty Project rEtU rn O,

35 )

A conzole application (MS0D0S window]

— BEFREH

7 e O F B
g LETEE T At S
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Settings to Enable Debug Information
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Line Number

’. E Dev-C++ 4992 - [ Projectl ] - Frojectl dev - |I:I|ﬂ
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Editor Ophions

- | =
F'r-:qeu:tl Claszes Debug | =G I [ Confignrs Shorteuts || | Editar Fant:

1 #inclu -T Configure Tools Fant Size
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Compilation

Compile (Ctrl + F9) Build All (Ctrl + F11)

E Dev-C++ 4992 - [ Projectl ] - Projectl .dev _|I:I| x
File Edit Zearch View Project Execute Debug Tool: CWVE Window Help

DEIO0nEE S~ BRI H &4 @ 88 a2 7 || Owdl

Run (Ctrl + F10) Compile & Run (F9

Debug (F8)
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Debug

[l Dev-C++ 4992 - [ Project! 1 - Projectl dev Mi==<

File Edit Searmch Wiew FProject Execute Debug Tocl: CWVE Window Help

DE0MEE &~~~ BERH | EE 8 | EemiEy | O

| =]l =)

F'r-::iectl Claszes Debug | main. c |

2 i=3

K

#include <stdio.hr
#include <stdlib.h>

int maini(int argc, char *arogv([])

N\

Breakpoint

NG

system["PLUIE™) ;

return 0; Add “WatCh V H

1
z
3
4
b {
/ \\m B int i=3;
& 7 print.fljl"HEllI:I World!hn™)
8
]

Watched wlariables

EE El:umpilerl E Hesnurcesl |:ﬂ]] Compile Log 'i‘:f Debug ||§ Fird Hesultsl |:|I:ISEI

Irhug| Backhrace | Dutput | TC} next breaprInt/y Start dbugglng

Single step T et Step o Continue o Debug
S“’]gle Step »+ Step |nto rE Fun ta Eum{‘ & Stop Execution ﬁ Bemove watch
into func. 710 Insert 1Linesinfle TO the cursor Stop debugging Y
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Lab 01

* Write a program to print the following figure:

*

*k*k
*kkkk

*kkkkkk
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