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�»¯½·À¹ 1 - �Ã³¾¾± �¿ÆÁ½Ñ¿,  ÃÁµÃ¯¾¾³Æ³ ¼³»
�·Æ³µ½ÑÆÆ»Å¹

1. �ÃÉ»Æ·¼ÆÁ¿»¼± ¥ÂÁ½Áµ»ÅÆ»¼Ñ¿ £ÇÅÆ¹¾¯ÆË¿

2. Linux ¼³» �Ã³¾¾± �¿ÆÁ½Ñ¿

3. �³Å»¼°Ä �¿ÆÁ½°Ä

4. �·Æ³µ½ËÆÆ»ÅÆ°Ä

5. �³ ¾·Æ³µ½ËÆÆ²ÅÁÇ¾· ¼³» º³ ÆÃ°ÀÁÇ¾· (ÂÃ³µ¾³Æ»¼¯ ³ÇÆ±¿ Æ¹¿ ÈÁÃ¯) Linux ÂÃÁµÃ¯¾¾³Æ³

£±¾·Ã³:



�ÃÉ»Æ·¼ÆÁ¿»¼± ¥ÂÁ½Áµ»ÅÆ»¼Ñ¿ £ÇÅÆ¹¾¯ÆË¿

(ΧÁ·Ã»¾¿À¿»¿Ð¿) (ΧÁµ»¯¶¿¿Äα») (ΧÁµ»¯¶µÄα»)
Users

/
ΧÁ±ÃÄµÂ

Applications or Programs
/

�ÆαÁ¾¿³°Â ± ΠÁ¿³Á¯¾¾αÄα

Operating System
/

�µ»Ä¿ÅÁ³»¼Ï ΣÐÃÄ·¾α

Hardware
/

Υ½»Ã¾»¼Ï

�³Å»¼± �Á¾± ¥ÂÁ½Áµ»ÅÆ»¼Ñ¿ £ÇÅÆ±¾³ÆË¿ £±¾·Ã³



�ÃÉ»Æ·¼ÆÁ¿»¼± ¥ÂÁ½Áµ»ÅÆ»¼Ñ¿ £ÇÅÆ¹¾¯ÆË¿



Operating Systems (�·»ÆÁÇÃµ»¼¯ £ÇÅÆ±¾³Æ³)

¤¹¿ ¶»³É·²Ã»Å¹ ÆÁÇ Ç½»¼ÁÐ ÆÁÇ ÇÂÁ½Áµ»ÅÆ± (ÅÇÅ¼·Ç°Ä)

¤¹¿ ¶»³É·²Ã»Å¹ ÂÏÃË¿ ÆÁÇ ÅÇÅÆ±¾³ÆÁÄ (ÂÏÅ¹ ¾¿±¾¹ ¾ÂÁÃ·² ¿³ ÉÃ¹Å»¾ÁÂÁ»¹º·² ³ÂÏ °¿³
ÂÃÏµÃ³¾¾³, ÂÏÆ· º³ Â¯Ã·» ¼Ð¼½ÁÇÄ ÅÆÁ¿ ·Â·À·Ãµ³ÅÆ±, ¼.Á.¼.)

 ÃÁÅÈÁÃ¯ ÇÂ¹Ã·Å»Ñ¿ Å· ÂÃÁµÃ¯¾¾³Æ³ ÉÃ¹ÅÆÑ¿ (³ÂÁº±¼·ÇÅ¹ Â½¹ÃÁÈÁÃ»Ñ¿ ÅÆÁ¿ ¶²Å¼Á,

¾·Æ³ÈÁÃ¯ Â½¹ÃÁÈÁÃ»Ñ¿ ¾°ÅË ¶»¼ÆÐÁÇ, ¼.Á.¼.)

Operating System: ¤Á ½Áµ»Å¾»¼Ï ÆÁÇ ÇÂÁ½Áµ»ÅÆ± ÂÁÇ ·²¿³» ÇÂ·ÐºÇ¿Á µ»³:

https://en.wikipedia.org/wiki/Operating_system


Linux
Open-source operating system ´³Å»Å¾°¿Á ÅÆÁ Unix OS.

�³Å»Å¾°¿Á ÅÆÁ Linux kernel (ÂÇÃ±¿³), ÂÁÇ À·¼²¿¹Å· ³ÂÏ ÆÁ¿ Linus Torvalds in 1991.

�Ã³¾¾°¿Á ¼ÇÃ²ËÄ Å· µ½ÑÅÅ³ C

�»³¶·¶Á¾°¿Á Å· ÉÃ±Å¹

£Æ¹Ã²¸·» ÆÁ 90% ÆË¿ web servers

�ÂÁÆ·½·² Æ¹¿ ´¯Å¹ ÆÁÇ Android - ÆÃ°É·» ÅÆ¹¿ Â½·»ÁÊ¹È²³ ÆË¿ ¼»¿¹ÆÑ¿
�²¿³» ¹ ³ÂÁ¼½·»ÅÆ»¼± ·Â»½Áµ± µ»³ supercomputers (ÇÂ·ÃÇÂÁ½Áµ»ÅÆ°Ä)

https://en.wikipedia.org/wiki/Linux
https://en.wikipedia.org/wiki/Unix
https://github.com/torvalds/linux


�ÐÁ ¤ÃÏÂÁ» �»¯¶Ã³Å¹Ä ¾· �·»ÆÁÇÃµ»¼¯
£ÇÅÆ±¾³Æ³
Graphical User Interface (GUI)
�Ã³È»¼± �»·Â³È± §Ã±ÅÆ¹

Command Line Interface (CLI)
�»·Â³È± �Ã³¾¾±Ä �¿ÆÁ½Ñ¿, ¤·Ã¾³Æ»¼Ï (Terminal),
�Á¿ÅÏ½³ (Console), �°½ÇÈÁÄ (Shell) - (�»³ÈÁÃ°Ä)

https://www.geeksforgeeks.org/difference-between-terminal-console-shell-and-command-line/


£ÆÁ �¯º¹¾³ º³ ·Â»¾·²¿ÁÇ¾·
ÅÆ¹¿ ÉÃ±Å¹ CLI



¤Ã°ÉÁ¿Æ³Ä  ÃÁµÃ¯¾¾³Æ³ (�¿ÆÁ½°Ä) Å· Linux
Shell

Πρόγρα¼¼α ΌριÃ¼α1 ΌριÃ¼α2 … ΌριÃ¼αΝ

ΌÃ»Å¾³ (Argument) / �·¶Á¾°¿Á �»ÅÏ¶ÁÇ (Input Data): ¾»³ Æ»¾± ÂÁÇ ¾ÂÁÃ·² ¿³ ÉÃ¹Å»¾ÁÂÁ»¹º·² ³ÂÏ ÆÁ
ÂÃÏµÃ³¾¾³ ¼³Æ¯ ÆÁ ÆÃ°À»¾Ï ÆÁÇ.

�·¶Á¾°¿Á �ÀÏ¶ÁÇ (Output): ¹ Æ»¾± ÂÁÇ ·Â»ÅÆÃ°È·» ÆÁ ÂÃÏµÃ³¾¾³ ÏÆ³¿ Æ·½·»ÑÅ·» ÆÁ¿ ÇÂÁ½Áµ»Å¾Ï
ÆÁÇ.

(Run and Produce)

Program

Operating SystemArgument1 Output

�»³ ¿³ ÆÃ°ÀÁÇ¾· °¿³ ÂÃÏµÃ³¾¾³ ¾· � ÁÃ²Å¾³Æ³ ÂÃ°Â·» ¿³ µÃ¯ÊÁÇ¾·:



 ³Ã³¶·²µ¾³Æ³ ·¿ÆÁ½Ñ¿
thanassis@linux14:~$ who

thanassis pts/0        Oct  5 14:36 (110.220.111.247)

thanassis@linux14:~$ last

...

thanassis@linux14:~$ whoami

thanassis

thanassis@linux14:~$ id

uid=2622(thanassis) gid=1001(dep) groups=1001(dep)

thanassis@linux14:~$ users

thanassis

thanassis@linux14:~$ factor 2394872891

2394872891: 3259 734849

thanassis@linux14:~$ hostname

linux14

thanassis@linux14:~$ sleep 3

thanassis@linux14:~$ uptime

 14:40:23 up 7 days,  5:49,  3 users,  load average: 0.00, 0.00, 0.00

thanassis@linux14:~$ uname -a

Linux linux14 5.4.0-163-generic #180-Ubuntu SMP Tue Sep 5 13:21:23 UTC 2023 x86_64 x86_64 x86_64 GNU/Linux

# Interactive commands follow

thanassis@linux14:~$ top

thanassis@linux14:~$ man

thanassis@linux14:~$ ps



¤°ÅÅ·Ã»Ä ¤ÃÏÂÁ»  ÃÏÅ´³Å¹Ä *nix �Ã³¾¾±Ä
�¿ÆÁ½Ñ¿

1. �µ¼³º»ÅÆ¯Ä Linux (± macOS) ÅÆÁ¿ ÇÂÁ½Áµ»ÅÆ± ÅÁÇ

2. �µ¼³º»ÅÆ¯Ä WSL 2 ÅÆÁ Windows ¾¹É¯¿¹¾¯ ÅÁÇ

3. �¯¿·»Ä ssh (¾°ÅË putty ± ¼Á¿ÅÏ½³Ä) ÅÆ³ ¾¹É³¿±¾³Æ³ ÆÁÇ ·Ãµ³ÅÆ¹Ã²ÁÇ linuxXY.di.uoa.gr

4. £Ç¿¶°ÅÁÇ ÅÆÁ google cloud console ÂÁÇ °É·»Ä ÅÆÁ¿ ÂÃÁÅËÂ»¼Ï ÅÁÇ ½Áµ³Ã»³Å¾Ï

£Æ³ 1, 2, 4 ·²Å³» ¶»³É·»Ã»ÅÆ±Ä (root) ÅÆÁ ÅÐÅÆ¹¾¯ ÅÁÇ. £ÆÁ 3 ·²Å³» ÉÃ±ÅÆ¹Ä.

¤³À»¿Á¾¹¾°¿³ ³ÂÏ ÆÁ¿ Â»Á ÂÃ³¼Æ»¼Ï ÂÃÁÄ ÆÁ¿ ½»µÏÆ·ÃÁ ÂÃ³¼Æ»¼Ï ÆÃÏÂÁ µ»³ ÂÃÁµÃ³¾¾³Æ»Å¾Ï



Live Coding Session



Filesystem (£ÐÅÆ¹¾³ �ÃÉ·²Ë¿)

£ÆÁ Linux ÅÉ·¶Ï¿ Æ³ Â¯¿Æ³ ·²¿³» °¿³ ³ÃÉ·²Á.

�¯º· ³ÃÉ·²Á:

ΈÉ·» °¿³ Ï¿Á¾³ (�lename/basename)

�Ã²Å¼·Æ³» ¾°Å³ Å· °¿³ ÅÇµ¼·¼Ã»¾°¿Á È¯¼·½Á (directory/folder)

ΈÉ·» °¿³ Â½±Ã·Ä ¾Á¿ÁÂ¯Æ» (�lepath) ÂÁÇ ¼³ºÁÃ²¸·» ÂÁÇ ´Ã²Å¼·Æ³» ÆÁ ³ÃÉ·²Á ¾°Å³ ÅÆÁ ÅÐÅÆ¹¾³
³ÃÉ·²Ë¿

 ³Ã¯¶·»µ¾³: ÆÁ �lepath ·¿ÏÄ ³ÃÉ·²ÁÇ ·²¿³» /home/users/thanassis/documents/students.txt , Á
È¯¼·½ÁÄ ¾°Å³ ÅÆÁ¿ ÁÂÁ²Á ´Ã²Å¼·Æ³» ³ÇÆÏ ÆÁ ³ÃÉ·²Á ·²¿³» Á /home/users/thanassis/documents
·¿Ñ ÆÁ Ï¿Á¾³ ÆÁÇ ³ÃÉ·²ÁÇ ·²¿³» students.txt . ¤Á .txt  ÅÆÁ Æ°½ÁÄ ÆÁÇ Á¿Ï¾³ÆÁÄ ½°µ·Æ³»
·Â°¼Æ³Å¹ (extension) ¼³» ÅÇ¿±ºËÄ ¿³ Â·Ã»µÃ¯È·» ÆÁ¿ ÆÐÂÁ ÆÁÇ ³ÃÉ·²ÁÇ.

�ÃÉ·²Á (File) ·²¿³» °¿³Ä ÂÏÃÁÄ µ»³ ¿³ ¼³Æ³µÃ¯ÈÁÇ¾· ¶·¶Á¾°¿³ Å· °¿³¿ ÇÂÁ½Áµ»ÅÆ±. £Ç¿±ºËÄ
³ÂÁº¹¼·Ð·Æ³» ÅÆ¹¿ ¶·ÇÆ·Ã·ÐÁÇÅ³/¾Ï¿»¾¹ ¾¿±¾¹ (ÂÉ Å¼½¹ÃÏÄ ¶²Å¼ÁÄ).

` `

` `

` ` ` `

https://en.wikipedia.org/wiki/Everything_is_a_file
https://en.wikipedia.org/wiki/Computer_file


Filesystem Hierarchy (�·Ã³ÃÉ²³ £ÇÅÆ±¾³ÆÁÄ
�ÃÉ·²Ë¿)

/

home/

tmp/

bin/

ls

whoami

sort

users/

thanassis/

sdi2300000/ solution.c

documents/

students.txt

input



�³Å»¼°Ä �¿ÆÁ½°Ä §·»Ã»Å¾ÁÐ �ÃÉ·²Ë¿ (1/2)
# Directory we are currently in

thanassis@linux14:~/examples$ pwd

/home/users/thanassis/examples

# List files

thanassis@linux14:~/examples$ ls

hello.c

# List files with details

thanassis@linux14:~/examples$ ls -l

total 4

-rw-r--r-- 1 thanassis dep 62 Oct  5 16:04 hello.c

# Print contents of file

thanassis@linux14:~/examples$ cat hello.c

#include <stdio.h>

int main() {

  printf("Hello world\n");

}

# Create `foo` directory

thanassis@linux14:~/examples$ mkdir foo

thanassis@linux14:~/examples$ ls

foo  hello.c

# New directory is empty by default

thanassis@linux14:~/examples$ ls foo



�³Å»¼°Ä �¿ÆÁ½°Ä §·»Ã»Å¾ÁÐ �ÃÉ·²Ë¿ (2/2)
# Change directory to the newly created one

thanassis@linux14:~/examples$ cd foo

# List files within the directory

thanassis@linux14:~/examples/foo$ ls

# Copy file from parent `..` directory to the current one `.`

thanassis@linux14:~/examples/foo$ cp ../hello.c .

thanassis@linux14:~/examples/foo$ ls

hello.c

# Check the file contents are what we expect

thanassis@linux14:~/examples/foo$ cat hello.c

#include <stdio.h>

int main() {

  printf("Hello world\n");

}

# Remove the file

thanassis@linux14:~/examples/foo$ rm hello.c

# Go to the parent directory

thanassis@linux14:~/examples/foo$ cd ..

thanassis@linux14:~/examples$ rmdir foo

thanassis@linux14:~/examples$ ls

hello.c



Coreutils (�³Å»¼¯ �Á¹º¹Æ»¼¯  ÃÁµÃ¯¾¾³Æ³)

�ÇÆ¯ Æ³ ÂÃÁµÃ¯¾¾³Æ³ ·²¿³» ËÄ ·Â² ÆÁ Â½·²ÅÆÁ¿ µÃ³¾¾°¿³ Å· C

¥Â¯ÃÉÁÇ¿ ¼³» ¯½½³ ´³Å»¼¯ ÂÃÁµÃ¯¾¾³Æ³ ÂÁÇ ¶·¿ ¼Á»Æ¯À³¾· (ÅÆ³ coreutils ± ·¼ÆÏÄ) Æ³ ÁÂÁ²³
ÂÃÁÆ·²¿ÁÇ¾· ¿³ ·À·Ã·Ç¿±Å·Æ·

Â.É. find , grep , sort , df -h , du -sh , wc -l , file , which , basename , dirname ,

ping , curl  ¼.Á.¼.

£ÆÁ live session ¾»½±Å³¾· ½²µÁ ¼³» µ»³ apt  (ÂËÄ ÂÃÁÅº°ÆÁÇ¾· ¼³»¿ÁÐÃ»³ ÂÃÁµÃ¯¾¾³Æ³) ¼³»
command line editors (ÂËÄ ³½½¯¸ÁÇ¾· ³ÃÉ·²³ ³ÂÏ Æ¹¿ ¼Á¿ÅÏ½³).  ·Ã»ÅÅÏÆ·Ã³ ÅÆ³ ·Ãµ³ÅÆ±Ã»³.

¤³ Â·Ã»ÅÅÏÆ·Ã³ Linux distros °ÃÉÁ¿Æ³» ¾· ¾»³ ÅÁÇ²Æ³ ÂÃÁµÃ³¾¾¯ÆË¿ ÂÁÇ ½°µÁ¿Æ³» coreutils.

` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` `

` ` ` `

` `

https://github.com/coreutils/coreutils
https://en.wikipedia.org/wiki/GNU_Core_Utilities


Compilers



Compilers (�·Æ³µ½ËÆÆ»ÅÆ°Ä)

Source Code Program
/

ΠÁÏ³Áα¾¾α Π·³α²¿Å �Ñ´»¼α

Compiler
/

�µÄα³½ωÄÄ»ÃÄ±Â

Binary Program
/

ΠÁÏ³Áα¾¾α �Åα´»¼¿Ð �Ñ´»¼α

� Â³Ã³Â¯¿Ë ·»¼Ï¿³ ·²¿³» ÅËÅÆ±, ³½½¯ ½·²ÂÁÇ¿ ¼¯ÂÁ»·Ä ½·ÂÆÁ¾°Ã·»·Ä ÂÁÇ º³ ÂÃÁÅº°ÅÁÇ¾· Å·
·ÂÏ¾·¿·Ä ¶»³½°À·»Ä. £ÆÁ ¾¯º¹¾³ º³ ÉÃ¹Å»¾ÁÂÁ»±ÅÁÇ¾· ÆÁ¿ GNU C Compiler ± ³½½»ÑÄ gcc .

Compiler (¾·Æ³µ½ËÆÆ»ÅÆ±Ä) ·²¿³» °¿³ ÂÃÏµÃ³¾¾³ ÂÁÇ ¾·Æ³ÆÃ°Â·» ·¿ÆÁ½°Ä ¾»³Ä µ½ÑÅÅ³Ä
ÂÃÁµÃ³¾¾³Æ»Å¾ÁÐ Å· ¼Ñ¶»¼³ ¾¹É³¿±Ä ÑÅÆ· ¿³ ¾ÂÁÃ·² ¿³ ¶»³´³ÅÆ·² ¼³» ¿³ ÆÃ°À·» ³ÂÏ ÆÁ¿
ÇÂÁ½Áµ»ÅÆ±.

` `

https://en.wikipedia.org/wiki/GNU_Compiler_Collection


�Ä ¾·Æ³µ½ËÆÆ²ÅÁÇ¾· ÆÁ Hello World!

�¿Á²µÁÇ¾· ¼Á¿ÅÏ½³ ¼³» ÆÃ°ÉÁÇ¾·:

/* File: helloworld.c */

#include <stdio.h>

int main() {

  printf("Hello world\n");

  return 0;

}

thanassis@linux14:~/examples$ gcc hello.c

thanassis@linux14:~/examples$ ls

a.out  hello.c

thanassis@linux14:~/examples$ ./a.out

Hello world

thanassis@linux14:~/examples$ file a.out

a.out: ELF 64-bit LSB shared object, x86-64, version 1 (SYSV), dynamically linked, interpreter /lib64/ld-linux-x86-64.so.2,

thanassis@linux14:~/examples$ gcc -o hello hello.c

thanassis@linux14:~/examples$ ./hello

Hello world



�¿¯½ÇÅ¹ ÆÁÇ Hello World 1/3

Σχό»ια: ¼·²¾·¿Á ÆÁÇ ÂÃÁµÃ³¾¾³Æ»ÅÆ± ÂÁÇ ÅÇ¿Á¶·Ð·» ÆÁ¿ ¼Ñ¶»¼³ µ»³ ¿³ ÆÁ¿ ¼¯¿·» Â·Ã»ÅÅÏÆ·ÃÁ
Å³È± µ»³ ÆÃ²ÆÁÇÄ ± ¼³» ·¾¯Ä ÆÁÇÄ ²¶»ÁÇÄ, ·»¶»¼¯ ³¿ °É·» Â·Ã¯Å·» ¼³»ÃÏÄ ³ÂÏ ÆÏÆ· ÂÁÇ µÃ¯Ê³¾·
ÆÁ¿ ¼Ñ¶»¼³ :)

#include Directive (�¶¹µ²³): �· Æ¹¿ Á¶¹µ²³ #include <stdio.h>  Á ¾·Æ³µ½ËÆÆ»ÅÆ±Ä
ÅÇ¾Â·Ã»½³¾´¯¿·» (include) Æ³ Â·Ã»·ÉÏ¾·¿³ ÆÁÇ ³ÃÉ·²ÁÇ stdio.h  (standard input output) ÅÆÁ¿
¼Ñ¶»¼³ ÆÁÇ ÂÃÁµÃ¯¾¾³ÆÁÄ. ¤Á ³ÃÉ·²Á stdio.h Â·Ã»°É·» Æ»Ä ´³Å»¼°Ä (standard) ¶¹½ÑÅ·»Ä ÆË¿
ÅÇ¿³ÃÆ±Å·Ë¿ ¾· Æ»Ä ÁÂÁ²·Ä µ²¿·Æ³» ·¾È¯¿»Å¹ ¶·¶Á¾°¿Ë¿ ÅÆ¹¿ ÁºÏ¿¹ (output) ¼³» ·»Å³µËµ±
¶·¶Á¾°¿Ë¿ ³ÂÏ ÆÁ Â½¹¼ÆÃÁ½Ïµ»Á (input).

/* File: helloworld.c */

// Another single line comment

#include <stdio.h>

` `

` `

  printf("Hello world\n");



�¿¯½ÇÅ¹ ÆÁÇ Hello World 2/3
printf: � ÅÇ¿¯ÃÆ¹Å¹ ´»´½»Áº±¼¹Ä printf  ¶¹½Ñ¿·Æ³» ¾°Å³ ÅÆÁ ³ÃÉ·²Á stdio.h  (µ»³ ³ÇÆÏ
¼¯¿ÁÇ¾· include ) ¼³» ·Â»ÆÃ°Â·» Æ¹¿ ·¼ÆÐÂËÅ¹ ÆÁÇ ³½È³Ã»º¾¹Æ»¼ÁÐ "Hello world\n". �
É³Ã³¼Æ±Ã³Ä '\n'  ¶¹¾»ÁÇÃµ·² ¾»³ ¿°³ µÃ³¾¾± ¾·Æ¯ Æ¹¿ ·¾È¯¿»Å¹ ÆÁÇ ¾¹¿Ð¾³ÆÁÄ ÅÆ¹¿ ÁºÏ¿¹.

` ` ` `

` `

` `



�¿¯½ÇÅ¹ ÆÁÇ Hello World 3/3

Έ¿³ ÂÃÏµÃ³¾¾³ C ÁÃ²¸·Æ³» ³ÂÏ °¿³ ÅÐ¿Á½Á ÃÅ½αρÄήÃεω½.

 ÃÁ¼·»¾°¿ÁÇ ¿³ ¾ÂÁÃÁÐ¾· ¿³ ÆÁ ÆÃ°ÀÁÇ¾·, ÂÃ°Â·» ¿³ °É·» ³¼Ã»´ώÄ μί³ ÅÇ¿¯ÃÆ¹Å¹ main , ¹ ÁÂÁ²³
¼³½·²Æ³» ÂÃÑÆ¹ ÏÆ³¿ ³ÃÉ²ÅÁÇ¾· ¿³ ÆÃ°ÉÁÇ¾· ÆÁ ÂÃÏµÃ³¾¾³.

� ·¿ÆÁ½± return 0  ·Â»ÅÆÃ°È·» Æ¹¿ Æ»¾± Æ¹Ä ÅÇ¿¯ÃÆ¹Å¹Ä ÏÆ³¿ ³ÂÁÆ»¾¹º·². � Æ»¾± ÂÁÇ
·Â»ÅÆÃ°È·» ¹ main  ·²¿³» ·Â²Å¹Ä ¼³» ÆÁ exit code ÆÁÇ ÂÃÁµÃ¯¾¾³ÆÁÄ, ¶¹½³¶± ¹ Æ»¾± ÂÁÇ ¶·²É¿·» ³¿
ÆÁ ÂÃÏµÃ³¾¾³ Á½Á¼½¹ÃÑº¹¼· ¾· ·Â»ÆÇÉ²³ ± ÏÉ». ¤Ã°ÉÁ¿Æ³Ä echo $?  Å· °¿³ Linux shell
¾ÂÁÃÁÐ¾· ¿³ ¶ÁÐ¾· Æ¹¿ Æ»¾± ¾· Æ¹¿ ÁÂÁ²³ ·Â°ÅÆÃ·Ê· ÆÁ ÂÃÏµÃ³¾¾³. ¤»¾°Ä ¶»¯ÈÁÃ·Ä ÆÁÇ 0
Å¹¾³²¿ÁÇ¿ ÏÆ» ÆÁ ÂÃÏµÃ³¾¾³ ³Â°ÆÇÉ·.

�» ·¿ÆÁ½°Ä (statements) Æ¹Ä ÅÇ¿¯ÃÆ¹Å¹Ä Â·Ã»°ÉÁ¿Æ³» ¾°Å³ Å· ¯µ¼»ÅÆÃ³ { }  ¼³» ¹ ¼¯º· ¾²³
Æ·½·»Ñ¿·» ¾· ;  (semicolon / ·½½¹¿»¼Ï ·ÃËÆ¹¾³Æ»¼Ï).

int main() {

  return 0;

}

` `

` `

` `

` `

` `

` `



�»³ Æ¹¿ ·ÂÏ¾·¿¹ ÈÁÃ¯
�½Á¼½¹ÃÑÅÆ· Æ»Ä ·µµÃ³È°Ä ÅÆ³ ·Ãµ³½·²³ ÆÁÇ ¾³º±¾³ÆÁÄ.

¤Ã°À·Æ· Æ»Ä ·¿ÆÁ½°Ä ÂÁÇ ·²¶³¾· ÅÆÁÇÄ ¶»¼ÁÐÄ Å³Ä ½Áµ³Ã»³Å¾ÁÐÄ.

�·¼»¿±ÅÆ· ¿³ ¶ÁÇ½·Ð·Æ· Æ¹¿ ·Ãµ³Å²³!

 ÃÁ³»Ã·Æ»¼Ï: The Unix Programming Environment.

�ÂÏ Æ»Ä Å¹¾·»ÑÅ·»Ä ÆÁÇ ¼. £Æ³¾³ÆÏÂÁÇ½ÁÇ, ÅÇ¿»ÅÆÑ ¿³ ¶»³´¯Å·Æ· Å·½²¶·Ä 58-60, 98-99.

https://scis.uohyd.ac.in/~apcs/itw/UNIXProgrammingEnvironment.pdf


�ÇÉ³Ã»ÅÆÑ ¼³» ¼³½± ¾°Ã³ ·ÐÉÁ¾³»!
Keep coding!


