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ご注意ご注意ご注意ご注意
　日本テキサス・インスツルメンツ株式会社（以下 TI と
いいます）は、通知をすることなくその製品を変更し、も
しくは半導体集積回路製品またはサービスの製造または提
供を中止することがありますので、お客様は、発注される
前に、これから参照しようとする情報が最新のものである
ことを確実にするため、最新版の情報を取得するようお勧
めします。

　TI は、その半導体集積回路製品および関連するソフト
ウェアが、TI の標準保証条件に従い販売の際の現行の仕
様書に対応した性能を有していることを保証します。検査
およびその他の品質管理技法は、TI が当該保証を支援す
るのに必要とみなす範囲で行なわれております。各デバイ
スの全てのパラメータに関する特定の検査は、政府がそれ
等の実行を義務づけている場合を除き、必ずしも行なわれ
ておりません。

　半導体集積回路製品を使用する或る種の用途の中には、
死亡、傷害、または財産もしくは環境に深刻な被害をもた
らす危険の可能性を包含するものがあります。（以下、こ
れらを「重大用途」といいます。）

　TI の半導体集積回路製品は、生命維持の用途、装置、
システム、その他の重大用途に使用できるように設計も、
意図も、承認も、また保証もされておりません。

　TI の製品を当該重大用途に組込むことは、お客様独自
のリスクでなされることと解釈されます。TI 製品を当該
用途に使用される場合は、事前に TI の役員の書面による
承諾を必要とします。危険な可能性を有する用途に関する
質問は、TI の営業所を通じて、TI 迄お寄せ下さい。

　お客様の用途に TI 製品を使用することに伴う危険を最
小のものとするため、製品固有の危険性もしくは、組み合
わせによって起こりうる危険性を最小にするための、適切
な設計上および作動する上での安全対策は、お客様がとら
なくてはなりません。

　TI は製品の使用用途に関する支援、お客様の製品の設
計、ソフトウェアの性能、または特許侵害もしくはサービ
スに対する責任を負うものではありません。また TI は、
その半導体集積回路製品もしくはサービスが使用されう
る、もしくは使用されている組み合せ、機械装置、もしく
は方法をカバーしている、もしくはそれ等に関連している
特許権、著作権、回路配置利用権、その他の知的財産権に
基づいて何らかのライセンスを許諾するということは明示
的にも黙示的にも保証も表示もしておりません。

   以上

弊弊弊弊社社社社半導半導半導半導体体体体製製製製品品品品のののの取取取取りりりり扱扱扱扱い・い・い・い・保保保保管管管管ににににつつつついいいいてててて
半導体製品は、取り扱い、保管・輸送環境、基板実装条件

によっては、お客様での実装前後に破壊/劣化、または故障
を起こすことがあります。
弊社半導体製品のお取り扱い、ご使用にあたっては下記の点
を遵守して下さい。

1. 静電気

● 素手で半導体製品単体を触らないこと。どうしても触
る必要がある場合は、リストストラップ等で人体から
アースをとり、導電性手袋等をして取り扱うこと。

● 弊社出荷梱包単位（外装から取り出された内装及び個
装）又は製品単品で取り扱いを行う場合は、接地され
た導電性のテーブル上で（導電性マットにアースを
とったもの等）、アースをした作業者が行うこと。ま
た、コンテナ等も、導電性のものを使うこと。

● マウンタやはんだ付け設備等、半導体の実装に関わる
全ての装置類は、静電気の帯電を防止する措置を施す
こと。

● 前記のリストストラップ・導電性手袋・テーブル表面
及び実装装置類の接地等の静電気帯電防止措置は、常
に管理されその機能が確認されていること。

2. 温・湿度環境

● 温度：0～40℃、相対湿度：40～85％で保管・輸送及
び取り扱いを行うこと。（但し、結露しないこと。）

● 直射日光があたる状態で保管・輸送しないこと。

3. 防湿梱包

● 防湿梱包品は、開封後は個別推奨保管環境及び期間に
従い基板実装すること。

4. 機械的衝撃

● 梱包品（外装、内装、個装）及び製品単品を落下させ
たり、衝撃を与えないこと。

5. 熱衝撃

● はんだ付け時は、最低限260℃以上の高温状態に、10
秒以上さらさないこと。（個別推奨条件がある時はそ
れに従うこと。）

6. 汚染

● はんだ付け性を損なう、又はアルミ配線腐食の原因と
なるような汚染物質（硫黄、塩素等ハロゲン）のある
環境で保管・輸送しないこと。

● はんだ付け後は十分にフラックスの洗浄を行うこと。
（不純物含有率が一定以下に保証された無洗浄タイプ
のフラックスは除く。）

以上

　　　　　　　　　　　　　　　Copyright   2001 日本テキサス・インスツルメンツ株式会社
                                                                                                          IN-0104
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#ifdef NDEBUG
#define assert(ignore) ((void)0)
#else
#define assert(expr) ((void)((_expr) ? 0 : \

(printf(”Assertion failed, (”#_expr”), file %s, \
line %d\n, __FILE__, __LINE__), \
abort () )))

#endif
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cl500 [options] [filenames] [–z [link_options] [object files]]

%«+,|¬­
� ��!R�d����	~n�¥¦]	\R§¨h�®¯� 

{�L!"

inline return-type function-name ( parameter declarations ) { function }
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cl500 [options] [filenames] [–z [link_options] [object files]]
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lnk500  {–c | –cr}  filenames [–o name.out ] –l libraryname
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% cl500 symtab
TMS320C54x ANSI C Compiler                Version x.xx
Copyright (c) 2001           Texas Instruments Incorporated
   ”symtab.c”   ==> main
TMS320C54x ANSI C Codegen                 Version x.xx
Copyright (c) 2001      Texas Instruments Incorporated
   ”symtab.c”:  ==> main
TMS320C54x COFF Assembler                 Version x.xx
Copyright (c) 2001      Texas Instruments Incorporated
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îïð�6�@3å4*+å4
5`_�XY(@L¶u�JK�.�+9J/�

7( ë'�'()3å4*+å4
5`iT�­b��
 _ 
 �:�
*& ÌÍ[\'()

!E�	>�+�¬­
������q^_ !"¬­
�����	7z�~]�

������¬­
�	
��
�TGH�.*�¬­
�	GH�.�K����	
'�? 

¤nSTqòó�B���L!"

�ð�qÙÚ	¬­
��K�	~n�Q�!R»K��!R���������;�'

ö��	 �������Kb���C@i�"GH�.*�>�+T#.�ð�,�¬­
�

	����j!R�ð�	Q�	ß��L�¬­
�/0�	���	EA�K��!

R���������;�"�ö��	��������Kb���C@i�"

�Þ	¬­
�K
��
�L��GH�.�!Rµ¶���P
�?W�?d�K�

�!RSTq ºL!"P
�?W�?	�����+%2�~��¹B]L!"#ö

ã�%&�4��+%2	'XèG��usir��R2ÊBw;K����C@i

�"�TF��3&ã�,*·	!E�	���¬­
�K
��
�!Rµ¶���	~

n����L!"

cl500 *.c
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�
�
� oC���p	�W���89���2¢£��2x� �+-.?+-�?+-/?+-�?

��A+-���o���

�ð��~R¬­
��	Q���K�#$�¼��~����!RSTq ºL!"

�ð�q«N�B����K�����Rµ¶��?��#$�¼�K��!RST�~�

�¬­
�	¢£Kus ºL!"#$�¼�T¬­
��	÷���³´ +ö�+

K�rRSTq ºL!"us!R¬­
�	¢£�`a���	nÝ2ÊB�	K�

���C@i�"

�8#�������� 	4�5<~���9��:�

­b

�8+filename 
���9��:�

­b

�82filename L5v�=���:�

­b

–fpfilename 
�����9��:�

­b

�TF��?42,�/�T�n���>�+�¬­
�T�0/-327�T�nGH�.*�>�+�¬­


�q\Rµ¶��	~n���?0�T��?��#$�¼�Kus!RST�~����ð��

¬­
��)
$Km�CQ�iÐRSTq ºL!"

cl500 –fc file.s –fa asmbly

�?�#$�¼� ��P
�?W�?�~Rus� ºLÐ�"

�?=�#$�¼�Kus!RT�
��
�����¬­
�K�����¬­
�T���P�

L!"3¬Ó�, ��������	E��¬­
�K���¬­
�T��¦]à�L!"

¬­
�����	�����;�#�ö��	��������l¬­
��	usmKb���C

@i�"
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�
� oC���p	�W���� ¡2¢£?��A89��_`Y2� ¡2¤¥�2

x���+����o���

�ð��$O4�2�~R¬­
��	���	Q���T�¬­
�/0�	���

	EA�K�#$�¼��~����!RSTq ºL!"
'�?¤ ��,x�#$
�¼����rK2�!R!E�	¬­
��	U���!R^_q\]L!"�	#

$�¼�������P
�?W�?�~]us!RSTq ºL!"

us!R���	)
$�`a���	�½r»2ÊB#$�¼�K����C@i

�"

–ea[.] new extension 	4�5<���9��:�

­b

–eo[.] new extension L5v�=���:�

­b

–ec[.] new extension 
���9��:�

­b

–ep[.] new extension 
�����9��:�

­b

–es[.] new extension 	4�5<�<9���:�

­b

���	ái����d�L ZJ !"

�	} ��¬­
� ?49�   qGH�.�ir�?49�*�T�n�U	#.�ð�,�¬­


�q/0irL!"

cl500 –ea .rrr –eo .o fit.rrr

���	A*#? 	���f~�#$�¼�T���	÷	+ö�+��r���rBC�

�»L�LÐ�"Ñ	}��	~n������Üa !"

cl500 –earrr –eoo fit.rrr
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3¬Ó�, ���ð��$O4�2�/0��#.�ð�,�¬­
��GH�.

*�¬­
��ì�¬­
�K�½r�Wã�,�3&ã�,*�8â�L!"SrÈ

	¬­
�K�	3&ã�,*�8â���µ¶���	#$�¼�Kus�L!"

–fbdirectory ª«<9���:�
#;<(@�Ku=�<#¹£&'()��Õ


��_�L5v�=���:�
*���Ku=�<iXY[\

'()<9���:�
��Ku=�<#¹£(@�_�z
7j

�����O?���81�L,+M��ì� ���Ku=�<
�9Ç

#®¯&'()

cl500 –fb d:\object ...

–ffdirectory 	4�5<�<9���:�
*=-9<�:u�9�<9���:

�
#;<(@�Ku=�<#¹£&'()��Õ
��_�L5

v�=���:�

�Ku=�<*���Ku=�<iXY[\'

()�
L,+M�
H#¹£& 	4�5<�<9����#,��L,

+M�F=-9<�:u�9�<9����#���L,+M�F¹£&T

n(A­b�+�
_��#,�L,+M�#¹£&A*Z*��VW

�T�'()<9���:�
��Ku=�<#¹£(@�_�z


7j�����O?���88�L,+M��ì� ��
�Ku=�

<
�9Ç#®¯&'()

cl500 –ff d:\object ...

–frdirectory L5v�=���:�
#;<(@�Ku=�<#¹£&'()L

5v�=���:�

�Ku=�<#¹£(@�_�z
7j��

���O?���8F�L,+M��ì� ���Ku=�<
�9Ç#

®¯&'()

cl500 fr d:\object ...

–fsdirectory 	4�5<��:�
#;<(@�Ku=�<#¹£&'()	4

�5<��:�

�Ku=�<#¹£(@�_�z
7j���

��O?���8/�L,+M��ì� ���Ku=�<
�9Ç#®¯

&'()

cl500 –fs d:\assembly ...

–ftdirectory ÷í�*�:�
#;<(@�Ku=�<#¹£&'()÷í�:�



�Ku=�<#¹£(@�_�z
7j�����O?���8=

L,+M��ì� ���Ku=�<
�9Ç#®¯&'()

cl500 –ft d:\temp ...
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� �<�G��������o��

�����ð� �� ºRGH�.��#$�¼� !"

–aa �#�	4�5��L,+M�#¹£& �	4�5�#DE&'()

�#�L,+M��7��ª«<9�i1�[\'()ª«<9�

_�L5v�=����O
ª«	Ou9#�&'()

–ac 	4�5<~���9��:�
�6� �3å4*+å4i5

`[\T�7j�&'()A*µY��+�_+�Ó

��K
�*�#1+

#���&'()�
L,+M�#XY&T�­b�3å4*+

å4_5`[\'(���\i��Õ
��(�)

–adname –adname�ABvalueC�_�name�+�Ó
#ò£&'()�\_�	
4�5<��:�

67��name�.set�AvalueC�#R®(@*
�
��()value�#_¢(@*�+�Ó
_����ò£[\'()

–ahc filename �;+�L,+M�#¹£& �	4�5�#DE&'()	4�5

�_�	4�5<�tv��
�¹£[\A�:�
#�8�&

'()�:�
_���9��:�
å
Ò��8�[\'()

�8�[\A�:�
_�	4�5<�<9���:�
���

[\'()

–ahi filename �;��L,+M�#¹£& �	4�5�#DE&'()	4�5

�_�	4�5<�tv��
�¹£[\A�:�
#��=
�

O&'()�:�
_��9��:�
å
Ò���=
�O[

\'()��=
�O��:�
_�	4�5<�<9���:�


�_��[\'cÎ)

–al �,��+å4
�G��	4�5��L,+M�#¹£& 	4�5�#

DE&'()	4�5<�<9���:�
iü�[\'()

–amg 	4�5<���9��:�
�9w·�èéiG'\ �@�

*#¹£&'()

–arnum num��ô`[\@	4�5�
"�:#ÝÞ&'()"�:_��

�7��"ni��	4�5�
qrs�4�v�()num���

#¹£&Tn(A­b_�(á 
"�:iÝÞ[\'()

–as �/�	4�5��L,+M�#¹£& 	4�5�#DE&�+�

Ó
�J�5
���
#;<&'()��
£¤_�+�Ó<�

=��¨�.�XY�Z@7j��
����+�Ó
�J�5
�¡

Z�'\'()

–auname ÑÒ£¤[\A£w�name�
£¤#Ì?&'()�\�7��¹
£
£w�«(@��#.�L,+M�_(á ÏÐ�T�'()
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–aw 	4�5<���O
��,���
=>�«& ��#ü�&

'()	4�5�_(á 
��,���
=>#×y(@�*

i�Z@���_@�'cÎ)��,���
=>_���à��

�K�.�
H×y[\'()��,���
=>#×y(@*�

	4�5�_��#y¯&�=>#Ìë(@AB������TU
è

é�7( DB@�"
@@u�J�+�9-����H�Ow��#

r�&'()

–ax ���	4�5��L,+M�#¹£& 	4�5�#DE&'()

<9���:�
�+�Ó<�=�=-9<�:u�9iü�[

\'()

GH�.��#$�¼�	���������������GH�.*IJ����-�(���'

XèG�Kb���C@i�"
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�
� Z[x^2RS

�Æ��!RMs	>¬,ïðG���������)K�s!Rþ��ÞKst��

fCSTq ºL!"þ��Þ��-�(qst���+%2KL3¬­
�	d�_

�vÃEARM�B�+%2����� !"
��
���S	����K���

��Ms	)
$	wxK��L��¦ã�L!"

þ��ÞK��!RT�3¬Ó�,[q�sir�Ñy	����)q+�R�usi

rR	 �
��
�Käå��!RSTq9º�B]L!"���K��!Rµ¶�

þ��Þ �sirR3¬Ó�,	¡C��
'�?¤#$�¼�K����,J�!

RSTq ºL!"

�
�
� b�:U>72�� ��01'*��A ���20�01'*�


��
������%E�E&
��f~���E&
��þ��ÞK�����G45�21+,�¬­
�K

8â!Rîæ3&ã�,*Kus�L!"�ð���L½1K�����%E�E&
��þ��Þ

K�������	þ��ÞKgh�� �P�L!"S	�ÞqÙ�»ÈB»��µ

¶��ð����E&
��þ��ÞKgh�� �P�L!"G45�21+,�¬­
��	3&ã

�,*Kus!R����	�½r»	
'�?K������E&
��K�s��C@i

�"

(
�
 ¦~

Windows� set C_DIR=directory1[;directory2 ...]

UNIX setenv C_DIR ”directory1 [directory2 ...]”

þ��Þ���+%2K*.�,!R»��	�ÞK*HZ,!RL ZJ�B���

L!"

�
�
� b8§�>�oC����o��2¨� ��0(3�'(&��A���20�0(3�'(&�


��
��GH�.��f~�*�W	�ð�	3¬Ó�,�#$�¼�K�s!R

Tº�����%E�EF!�
F��L����EF!�
F��þ��ÞK��!RTçkÝL!"S	

�� �s!RT��ð�KÀ¤!R�����ð��-�(q��EF!�
F�� us�

�3¬Ó�,	#$�¼�L��¬­
���	\R���	Ú���K���L!"

�EF!�
F��þ��Þ�~]3¬Ó�,�#$�¼�K�s!R����Üaì�	#$

�¼�L����¬­
��	\R���	Ú���K�����Üa�ð�KÃ#��À¤

���µ¶��� !"�ð���
'�?¤T��¬­
�	gh�hK!E�²è

!RT�L½����%E�EF!�
F��þ��ÞK�������rKgh�� �P�L

!"���%E�EF!�
F��qÙ�»ÈB»��µ¶��ð����EF!�
F��þ��ÞKgh

�� �P�L!"



Z[x^2RS

�����
��� 
����2RS

�	o���EF!�
F��þ��Þ	�s��K{���L!"Å��	#öã�%&�

4��+%2�j`!R
'�?K¾¿��C@i�"

(
�
 ¦~

UNIX with C shell setenv C_OPTION ”option1 [option2  . . .]”

Windows� set C_OPTION=option1 [;option2 . . .]

þ��Þ#$�¼���
'�?¤	µ¶TÜa�� us���	´é�Üa !"

�TF��Æ�QR�À¤��	�N�#$�¼���������>�+���hKZJ���	�/

#$�¼����45+*>/��	*��Kus�	�I�#$�¼������µ¶���EF!�
F�

þ��ÞK�	~n��s�L!"

set C_OPTION=–qs –z

�	} ��
��
���ð�KÀ¤!R����*�WqÀ¤irL!"
'�?

¤L����EF!�
F��	��I�	!�usir��R#$�¼���!E�*�W�êir

L!"��q����EF!�
F��þ��ÞK����3¬Ó�,	
��
��#$�¼

�f~�*�W�#$�¼�Kus��fº�qr	
��
��#$�¼�©*�

W�#$�¼�K�ð�	
'�?¤ us!RT�n��qòó !"þ��Þ�

�I�K�s��\]�
��
�@AKÀ¤���µ¶���ð�	����#$�¼�K�

��L!"�	qr} ���EF!�
F��KÑy	~n��s��\R�	Tës���

L!"

cl500  *.c              ; compiles and links
cl500  –c *.c           ; only compiles
cl500  *.c –z lnk.cmd   ; compiles/links using .cmd file
cl500  –c *.c –z lnk.cmd  ;only compiles (–c overrides –z)

�ð��#$�¼�	�����;#�ö��	�����¿l#$�¼��~R
��
�	�

/	��mKb���C@i�"*�W�#$�¼�	�����;#�ö��	�����¿l*

�W�#$�¼�mKb���C@i�"
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S	¿ ����Ä	ì�� \R������$*$OHZÄK��!RÜZBõó���

����L!"���	U�P	�ì�RB������������	�
���¿Kb���C@

i�"�����������
��
����=;	�������U�PõóqÂLr��L!"S

	õó��
��
�	1K	�+��h�Lr��L!"$*$OHZÄ��	�	

K�P�L!"

� '�OstT(æ

� G45�21+,�¬­
�

� ìíEº
��
�

� �	û	iLnLB$*$OHZÄ�����	>�+�¬­
�	�G�d� îLR

¤ usir��	�

$*$OHZÄ�g���»R~nB�����ZH��K���L!"���q× 

��¤ËÌT¬­
����$%�ZH��TT��o{irL!"

�
�
� ©ª�«�Up�


��
���o������{!êUst'�O�K-u��«N�L!"

·����� ÑÒ£¤�=-Ç

�Up� ¬­

?&�	
���
�@@ ��S�&'(��L
����,-4��#ô`&'(�)

?&&?G���?&&?I �u��?|��S�&'()

?&&?��G�?&&?I �u�����9��:�
Ç�S�&'()

?&&?'���?&&?I mm dd yyyy�� �����
��S�&'()

?&&?��	�?&&?I hh:mm:ss�� �����
í��S�&'()

?&��G��� PQRi¹£[\ �@­b�_���S�&'()

�\p/
L,+M��_�£¤&'cÎ)U
PQR

�@@n�fóTÁ��4��i¹£[\@*£¤&'cÎ)

?
?	�'� ��
678�'_�(á ,f
�� �ê���	Ou

9kXÊ�@@�*#¹£&'(����Õ
�°±�)

?���?	�'� ��
678�'_�(á îï	Ou9)*�«(@

F
�@@�*#¹£&'(��L
��"�
îï	Ou�+

�.�«��)

I ��
�z;�£¤
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o����	'�O���û	st�TÜa~n��� ºL!"���}K{�L!"

printf ( ”%s %s” , __TIME__, __DATE__);

S	µ¶��	~nB¤��>irL!"

printf (”%s %s” , ”13:58:17”, ”Jan 14 1999”);

�
�
� 4$5��#��89��®¯�;

G45�21+,�$*$OHZÄ�������	¬­
�»È>�+dKgh¦R~n�
�

�
��u{�L!"¬­
�Kus!RÁ���¬­
��Kïðb�ñ»¹òÌ±

² ¨� C@i�"¬­
�����zj�+����RB�+wx�L���+w

xB�	¬­
��	�½r»Kus ºL!"

� ¬­
��Kïðb�ñ�	Q�Q�� ¨�@µ¶�
��
����	Ò�3&ã�,

*K����óÆ	¬­
�Kô�L!"

�� Wã�,�>�+�¬­
�K8â!R3&ã�,*"Wã�,�>�+�

¬­
�T��
��
�q�G45�21+,�����K����Tº�
��
�

ir��R¬­
�Ku�L!"

�� �4�#$�¼� usir�3&ã�,*

�� ���%E�E&
��L����E&
��þ��Þ �sir�3&ã�,*

� ¬­
��K¹òÌ±²�	O�P�� ¨�@µ¶�
��
����	Ò�3&ã�,

*K����óÆ	¬­
�Kô�L!"

�� �4�#$�¼� usir�3&ã�,*

�� ���%E�E&
��L����E&
��þ��Þ �sir�3&ã�,*

�4�#$�¼�	������������������l�4�#$�¼��~R�G45�21+,�¬­
�

���+	��mKb���C@i�"�E&
��þ��Þ	����������������

l3&ã�,*	us�	�E&
��f~�����%E�E&
��mKb���C@i�"

�
�
�
� +$��o����� 4$5��#��89��®¯�;2x�

�4�#$�¼���G45�21+,�¬­
�K8â!Rîæ3&ã�,*Kus�L!"�4�#

$�¼�	w;��	Tf] !"

–i directory1 [–i directory2 ...]

�4�#$�¼�������º3&ã�,*�	+4 ,�9* 7��K����us�L!"������>�+ 

��¬­
�����	3&ã�,*wxKusÐ½��G45�21+,�����K��!R

STq ºL!"�	µ¶���4�#$�¼� 3&ã�,*wxKus�L!"�TF

��Wã�,�3&ã�,*��/*1 �,���T�n�U	¬­
�q\RT�L!"S	

/*1 �,���¬­
�����	~nB����dq����L!"

#include ”alt.h”
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029�A�	²³B�+�K�	~n�õs�L!"

Windows c:\tools\files\alt.h

UNIX /tools/files/alt.h

�	o��
��
�	����K{���L!"Å��	#öã�%&�4��+%

2�j`!R
'�?K¾¿��C@i�"

(
�
 ¦~

(�*.2M/ cl500 –ic:\tools\files source.c

E��@ cl500 –i/tools/files source.c

�
�
� ª°±7;>�89��2�` �+�����o���

�..*�#$�¼�Kus!RT�>�+�¬­
�	U�P��F��¼�K/0!RS

Tq ºL!"S	¬­
�����..�T�n���qEºL!"
��
�	U�P 

��>�+�¬­
��j���	�Pq¤ÕrL!"

� FZ�+�Z�è�	R�� öÕ���R>�+¤	�	¤T	Ã�

� ��d�ñÌ÷_	(æ

� Ø�	�ø

� ¬­
�\	�G45�21+,�¬­
�	
A�

� '�Ost	�P

� !E�	'�O	(æ

� G245,�����ìíEº
��
�B��û	!E�	U�P����	(æ

�
�
� ª°±²2
����2³´ �+��.��o���

-�(qU�PKus��µ¶�$*$OHZÄ �U�P	hqÀ¤irL!"3

¬Ó�, ��>�+�
�?	
��
��¤ÕrLÐ�"S	õóK�����

>�+�
�?	U�P	²è!�bº#º
��
��À¤!R���û	U�P#

$�¼�TT����..0�#$�¼��us��C@i�"�TF���..0�K��..*�TT

����!RT�U�PKÀ¤��U�P��K��..����Eº	¬­
���º�

h�#��>�+�
�?	
��
�KÀ¤!RSTq ºL!"

�
�
� 
��>¤%2ª°±7;>�89��2�` �+�����o���

�..��#$�¼� ��
��,K�ø�B�@A �û	!E�	U�PõóqÀ¤i

r�>�+�¬­
�TÜa�U ���q��..�	U�P¥h¬­
�q 0irL

!"��q���
��,Kù��fº��µ¶���..*�#$�¼� BC��..��#$

�¼�K����C@i�"



�7�p<=\2��

���!�
��� 
����2RS

�
�
� 1����¤%2ª°±7;>�89��2�` �+�����o���

3¬Ó�, ��U�P��¬­
���$*$OHZÄ�����ÂLrLÐ�"

G245,�����K
����?���µ¶���..2�#$�¼�K����C@i�"

�..2�#$�¼��U�P	hK¤��U�P��K¤��wx�	G245,�������TT�

��>�+�¬­
�TÜa�U ���q��..�	¬­
���º�hL!"

�
�
� ��U�����7��S2ª°±}~2�` �+�����o���

�..+�#$�¼� �U�P	hqÀ¤irL!"�@��U�P����º�Lr½�

=;�
��-�%&*%&\	���2��úû¤	*+,q�º�LrL!"S	

*+,��>�+�¬­
�TÜa�U ���q��..�	¬­
���º�LrL!"

�
�
� 4$5��#��µ¶·¸��¹��U��T º�89��27;>2�`

�+��$��o���

�..4�#$�¼� �U�P	hqÀ¤irL!"�@��U�P����º�Lr½�

G45�21+,����� 
����?irR¬­
�	*+,q�º�LrL!"S	*+

,��>�+�¬­
�TÜa�U ���q��..�	¬­
���º�LrL!"



���=<���(!)

���"

�
� ���=<���(!)

�
��
�	¦_õó	������>�+�$O4�2�v!R$%wxKxü!RS

T !"
��
����Õ��×ØK��!RT��	w;	�ZH��Ko{�L

!"

”file.c”, line n: diagnostic severity: diagnostic message

”file.c” ��(@�:�

ÇÒ

line n: ��«�
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”test.c”, line 5: error: a break statement may only be used 
          within a loop or switch
    break;
    ^
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”Test_name.c”, line 7: error #64–D: declaration does not 
          declare anything
    struct {};
    ^

”Test_name.c”, line 9: error #77: this declaration has no 
          storage class or type specifier
    xxxxx;
    ^

���q+��Þ»�n»�Ms	
�%«+,�vÃEAÈr����ð°��45
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L!"

”test.c”, line 4: error: more than one instance of overloaded
          function ”f” matches the argument list:
            function ”f(int)”
            function ”f(float)”
            argument types are: (double)
    f(1.5);
    ^

qr	
�%«+,wxqo{irRµ¶�\]L!"
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)�î�)*�vÞ	 0©��¬O�,���?q$%�ZH��K×¤��µ¶ 

!"��}K{�L!"

”test.c”, line 7: error: “A::A()” is inaccessible
    B x;
    ^
          detected during implicit generation of “B::B()” at
          line 7
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int one();
int i;
int main()
{
  switch (i){
  case  1:
        return one ();
        break;
  default:
        return 0;
        break;
  }
}

�N�#$�¼�Kus���
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”err.c”, line 9: warning: statement is unreachable
”err.c”, line 12: warning: statement is unreachable
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[err.c]
”err.c”, line 9: warning #112–D: statement is unreachable
”err.c”, line 12: warning #112–D: statement is unreachable

���$%N�������K��.+/ �#$�¼�	bÞT�������S	�üK_Ø´T

��¦]ànSTKus�L!"Sr �	_Ø´�3¬Ó�, &'irR	 ��S	


��
� �$%�ZH��� 0irBCB]L!"

S	¢	����� !q�tÆ��� �\]L!"
��
�»È×¤irR�Z

H��	©�����T�IFB�L �Ôþ	\R×ØK{!�	��BC\]LÐ

�"&'#$�¼�K��!RU��×¤ir�!E�	$%�ZH��K�ð�Qe

��C@i�"



���=<���(!)

����

�
�
� ½2¾2�=<��

>�+�vÉ	B��	û	�����ZH���	
'�?¤�dqm�CB��usi

r�¬­
�qÙ�»ÈB�B�����ì��ý�R��� !"S	~nB���	µ

¶���ZH��	U��PP�yÌqE���L!"

��}K{�L!"

cl500 –j
>> invalid option –j (ignored)
>> no source files
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sym-id name X filename line number column number

sym-id �ô`ð�÷:à�#�� �\A�w

name ô`ðÇ
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S filename line number column number diagnostic

S ·�������(ô`ð
��������
�3n#·&'()

filename ��9��:�
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inline int volume_sphere(float r)
{ 
   return 4.0/3.0 * PI * r * r * r; 
} 
int foo(...) 
{ 
   ... 
   volume = volume_sphere(radius); 
   ... 
}
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	0� string.h

/* string.h   v x.xx                                                         */
/* Copyright (c) 2001 Texas Instruments Incorporated                         */

; . . .
#ifndef _SIZE_T
#define _SIZE_T
typedef unsigned size_t;
#endif

#ifdef _INLINE 
#define _ _INLINE static inline
#else
#define _ _INLINE
#endif

; . . .
_ _INLINE size_t  strlen(const char *s);
; . . .

#ifdef _INLINE

/****************************************************************************/
/*  strlen                                                                  */
/****************************************************************************/
static inline size_t strlen(const char *s)
{
   register const char *rstr = string;
   register size_t n = 0;
   while (*rstr++) ++n;
   return (n);
}
; . . .

#endif
#undef _ _INLINE
#endif
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	3� strlen.c

/*  strlen v x.xx                                                          */
/*  Copyright (c) 2001  Texas Instruments Incorporated                     */
#undef _INLINE
#include <string.h>

size_t strlen(const char *string)
{
   register const char *rstr = string;
   register size_t n = 0;

   while (*rstr++) ++n;
   return (n);
}
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      .global   _main                                                       
;–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––    
;   3 | void main (void)                                                    
;–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––    
;************************************************************************   
;* FUNCTION NAME: _main                                                 *   
;************************************************************************   
_main:                                                                      
          FRAME  #–3                                                        
          NOP                                                               
;––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––   
;   5 | printf(”Hello World\n”);                                            
;––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––   
          ST    #SL1,*SP(0)                                                 
          CALL  #_printf                                                    
          ; call occurs [#_printf]   ;                                      
          FRAME  #3                                                         
          RET                                                               
; return occurs                                                             
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int *glob_ptr;

g()
{
    int  x = 1; 
    int *p = f(&x);

    *p        = 5;    /* p aliases x    */
    *glob_ptr = 10;   /* glob_ptr aliases x */

    h(x);
}

int *f(int *arg) 
{ 
    glob_ptr = arg;
    return arg; 
}
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_main:
;** 5  –––––––––––––––––––– printf((char*)”Hello world\n”);    
;**    –––––––––––––––––––– return;                            
       FRAME     #–3                                           
       NOP                                                     
       ST        #SL1,*SP(0)                                   
       CALL      #_printf                                      
       ;call occurs [#_printf]                                 
       FRAME     #3                                            
       RET                                                     
       ;return occurs
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_main:
;** 5  –––––––––––––––––––– printf((char*)”Hello world\n”);    
;**    –––––––––––––––––––– return;                            
       FRAME     #–3                                           
       NOP                                                     
;––––––––––––––––––––––––––––––––––––––––––––––––––––––––      
; 5 | printf(”Hello World\n”);                                 
;––––––––––––––––––––––––––––––––––––––––––––––––––––––––      
       ST        #SL1,*SP(0)                                   
       CALL      #_printf                                      
       ;call occurs [#_printf]                                 
       FRAME     #3                                            
       RET                                                     
       ;return occurs
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fsm()
{

enum { ALPHA, BETA, GAMMA, OMEGA } state = ALPHA;
int *input;

while (state != OMEGA)
switch (state)
{

case ALPHA: state = ( *input++ == 0 ) ? BETA:  GAMMA; break;
case BETA : state = ( *input++ == 0 ) ? GAMMA: ALPHA; break;
case GAMMA: state = ( *input++ == 0 ) ? GAMMA: OMEGA; break;

}
}

�1� 
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; opt500 –o3 control.if control.opt                           

_fsm:                                                         
   PSHM   AR1                                                 
   LD     *AR1+,A                                             
   BC     L2,ANEQ                                             
   ;branch occurs                                             
L1:                                                           
   LD     *AR1+,A                                             
   BC     L2,AEQ                                              
   ;branch occurs                                             
   LD     *AR1+,A                                             
   BC     L1,AEQ                                              
   ;branch occurs                                             
L2:                                                           
   LD     *AR1+,A                                             
   BC     L2,AEQ                                              
   ;branch occurs                                             
   POPM   AR1                                                 
   RET                                                        
   ;return occurs
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char simplify(char j)                                          
{                                                              
   char a = 3;                                                 
   char b = (j*a) + (j*2);                                     
   return b;                                                   
}

�1� 
������
y¯

; opt500 –o2 data.if data.opt                                 
                                                              
_simplify:                                                     
    STLM   A,T                                                
    RETD                                                      
    MPY    #5,A                                               
    ; return occurs                                           
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int plus (int x, int y)                                        
{                                                              
   return x + y;                                               
}                                                              
main ( )                                                       
{                                                              
   int a = 3;                                                  
   int b = 4;                                                  
   int c = 5;                                                  
                                                               
   return plus (a, plus (b, c));                               
}

�1� 
������
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; opt500 –o3 inline.if inline.opt                              
   .sect “.text”                                               
   .global _plus                                               
;************************************************              
;* FUNCTION NAME: _plus                         *              
;************************************************              
_plus:                                                         
   LD *SP(1), B                                                
   ADD*(BL), A                                                 
   RET                                                         
                                                               
   .sect “.text”                                               
   .global _main                                               
;************************************************              
;* FUNCTION NAME: _main                         *              
;************************************************              
_main:                                                         
; >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> ENTERING plus()          
; <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< LEAVING plus()           
; >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> ENTERING plus()          
; <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< LEAVING plus()           
   RETD                                                        
   LD        #12,A                                             
   NOP                                                         
   ;return occurs
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main()
{

int i0, i1;
while(input(&i0) && input (&i1))

process(i0, i1);
}

�1� �����
y¯

; opt500 –o2 delay.if delay.opt                                
_main:                                                         
         BD       L2                                           
         PSHM     AR1                                          
         FRAME    #–4                                          
         ;branch occurs                                        
L1:                                                            
         LD       *SP(3),A                                     
         STL      A,*SP(0)                                     
         LD       *SP(2),A                                     
         CALL     #_process                                    
         ;call occurs [#_process]                              
L2:                                                            
         LDM      SP,A                                         
         CALLD    #_input                                      
         ADD      #2,A                                         
         ;call occurs [#_input]                                
         LD       *(AL),A                                      
         BC       L3,AEQ                                       
         ;branch occurs                                        
         LDM      SP,A                                         
         CALLD    #_input                                      
         ADD      #3,A                                         
         ;call occurs [#_input]                                
         STLM     A,AR1                                        
         NOP                                                   
         NOP                                                   
         BANZ     L1,*AR1                                      
         ;branch occurs                                        
L3:                                                            
         FRAME    #4                                           
         POPM     AR1                                          
         RETD                                                  
         LD       #0,A                                         
         NOP                                                   
         ;return occurs
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L!"S	����>�+�¬­
�q�Þ\Rµ¶�M��� !"

� cl500�K�����
��
�T*��K���+%Z$ À¤�L!"S	����

>�+�ë�è��q ����@A	µ¶��� !"

S	� ���r�r	���~R*�W	�����������L!"L�������
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.�*	¦]

�h���KL3ë3�	us���$O4�2K�ë*�6]Æ�R��������

��L!"*�W	���������������GH�.*IJ����-�(���'XèG
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7�q� �(2���Í�p	�Wl�)������

���

�
� 7�q����(2���Í�p	�Wl�)������

S	¿	}��$O4�2K
��
�L��GH�.���\T�Ik��+%Z$T

��*�WK��!R��K{���L!"������$O4�2	*��KIk��+

%Z$ À¤!Rµ¶	ì�RB�dK��{�L!"

lnk500 {–c|–cr} filenames [options] [–o name.out] –l library [lnk.cmd]

lnk500 *�WK��!R
'�? !"

–c | –cr ������þ� st��M�7z	��K*�W��FR#$�¼

� !"25C����K��!Rµ¶�����L����� �K^½���

BAr�B]LÐ�"���#$�¼�Kus!RT�À¤���

Þ	+�KL3K¤�L!"�� �#$�¼�Kus!RT�*HZ

,���Þ	+�KL3K¤�L!"

filenames #.�ð�,�¬­
��*�W�
'�?�¬­
��L��

G�W
.��
.�*	�UKus�L!"!E�	��¬­


�	3¬Ó�,����� �*3D� !"Sr�k	���K��

!Rµ¶����{R�us�BAr�B]LÐ�"*�W��

�¬­
�q#.�ð�, \R»��rT�*�W�
'�?

qÂLr��
��

�¬­
� \R»Ks� ºL!"�*�#$�¼

�K������¬­
��Kus��µ¶K�º���¬­


���3¬Ó�,	 �0�*19��B]L!"

options *�W�~R#.�ð�,�¬­
�	�P����2KGH!

#$�¼� !"S	#$�¼���
'�?¤L��*�W�


'�?�¬­
�	³´	µ¡�us ºL!"	#$�¼��

��������¿l*�W�#$�¼�m ���L! �"

–o name.out �*�#$�¼����¬­
�Kus�L!"

–l libraryname 	Ýd�	�8�"��������)
2ÄÅ�,vÞTj�ÝÞß*f

vÞqÂLr��R�2ÊBG�W
.��
.�*Kus�L

!�	�2�#$�¼���¬­
�qG�W
.��
.�* \R

STK*�W�u{�L!�"
��
��µEir��R�
.

�*K������L��I+	��)
2ÄÅ�,��
.�

*K/0�����LÐ�"*�W�
'�?�¬­
����

)
2ÄÅ�,��
.�*Kus��\Rµ¶��S	����

)Kus!R^_�\]LÐ�"

lnk.cmd *�W�	#$�¼��¬­
��������L��
'�?

qÂLrL!"
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�
.�*K*�W\	��T��us��µ¶�*�W�ast	b�KQ�!R�


.�*���F	hK�h�h�*���L!"�TF��. *=��*3D�. *=��*3D�f~�

. *=��*3D�	�ë�è��»È�0ir��R �������$O4�2K*��!R�� �	��

¬­
�	�U� �. *=�*19���	~n����L!"

lnk500 –c prog1 prog2 prog3 –o prog.out –l rts.lib

*�W��3¬Ó�,	6]Æ�G�b*�2K�����$O4�2K�ë*�6]Æ

�L!"*�W�
'�?�¬­
�	© ��<�F�K�T��<��
F���	����K��

!RT�6]Æ�$OH+KW+)'
� ºL!"���������������GH�.*

IJ����-�(���'XèG�Kb���C@i�"




�����oC�Ó7�q��������+,��o���

���

�
� 
�����oC�Ó7�q������� �+,��o���

S	¿ ��!R#$�¼�T����)��Ú�	*�����2� ºL!"�@

���ð�K����*��!Rµ¶���I��ð��#$�¼�	!c�S	#$�¼

�Kus�L! �	�;��ö��	�����¿l��
��
���ð�	��mKb� �"

3¬Ó�, ��
��
��*�WKÀ¤�LÐ�"�»���I�#$�¼�K���

�µ¶��$O4�2	
��
��GH�.��f~�*��q���+%Z$ À¤ir

L!"�I�K����*��K��òó�!Rµ¶���	ß�Ø´��C@i�"

� �I�#$�¼���
'�?¤K
��
��#$�¼� 	�I�	U�\R#$�¼

���T*�W�#$�¼� �	�I�	!�\R#$�¼� ����6�L!"

� �I�#$�¼���
'�?¤	!E�	>�+�¬­
�T
��
��#$�¼

�	!c�us!R»��EF!�
F��þ��Þ us�BAr�B]LÐ�"


'�?¤	�I�	!c	bÞ�!E��*�W\êirL!"�rÈ	bÞ���*�

W�
'�?�¬­
��qr#.�ð�,�¬­
��*�W�#$�¼��L���


.�*Kus ºL!"�TF��\R3&ã�,*�����R!E�	����¬­
�

K
��
���*��!R����	~n����L!"

cl500 –sq *.c –z c.cmd –o prog.out –l rts.lib

L½�Wã�,�3&ã�,*·�\R�������qE���R!E�	¬­
�q��/

#$�¼��	���
�?KGH�.*�
�?����Ä��T��N�#$�¼��	QRë�? 

À¤��K����
��
�irL!"���*�Wq����-+�
'�?�¬­
�K��

��
��
�ir�#.�ð�,�¬­
�K*���L!"�*�#$�¼����

¬­
�	�UKus���2�#$�¼����)
2ÄÅ�,��
.�*	�UKu

s�L!"

*�WqbÞK�P!RÒÓ�ð_ !"
��
����	ÒÓ bÞK*�W�ê�

L!"

�� 
'�?¤»È��ir�#.�ð�,�¬­
��

�� 
'�?¤	��I�#$�¼�	!c�\RbÞ

�� �EF!�
F��L������%E�EF!�
F��þ��Þ	��I�#$�¼�	!c�\RbÞ
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�
� 7�q�Ê������ �+� oC����o���

���#$�¼�K��!RST�~]��I�#$�¼�K,J� ºL!"���#$�¼�

���EF!�
F��L������%E�EF!�
F��þ��Þ	© ��I�#$�¼�Kus���

RTº�
'�?¤ ����#$�¼�K����*��K¾¿R�,J����µ¶�M

��� !"

���*�W�#$�¼������#$�¼�T�¹BRI+	õóK®F��L!"3¬Ó

�, ���I�#$�¼�K����µ¶�
��
������*�W�#$�¼�K��

�L!"S	#$�¼���*�W���������	*��7z�	À¤�	�Þ	+�KL3�

K��!R~nu{�L!"*HZ,���ÞK+�KL3!Rµ¶���I�#$�¼�

	!c��� �*�W�#$�¼�Kus�L!"



7�q���o��

�� 

�
� 7�q���o��

�I�#$�¼�	!c�us��!E�	
'�?¤������)f~�#$�¼�T

��*�W�êirL!"*�WK��!R#$�¼�T��	J�����	����

�K��{�L!"

–a zjRBÀ¤òóë�è��K 0�L!"Sr�3¬Ó�,

 !"�0�T�� �K�ÝÈ�us�B»��µ¶�*�W���0

qusir�µ¶TÜa�/K¦]L!"

–ar �{^òóBÀ¤òó#.�ð�,�ë�è��K 0�L

!"

–b ���*Z��3FZ4wx	'��K&'�L!"

–c À¤���ÞK+�KL3�L!"

–cr *HZ,���ÞK+�KL3�L!"

–e global_symbol ��ë�è��	ì���,*�Å
�,Kus!R

�=2*302E/7-3*2�Kst�L!"

–f fill_value ��H��¼�·	ù��Kd�!3¬Ó�,	e��h[K

�s�L!"?422EB021,���#�ÛZ,	sÞ !)

–g global_symbol 4O�F������q��A�*�W�#$�¼��~]QR�

����ir���=2*302E/7-3*2�@A��4O�F�����

�T��st�L!"

–h !E�	4O�F������KQR������L! )

–heap size f�$�Ä
��	�R�ë*6]Æ���K�/4I,� us��P�?

Þ��s��f�$�Ä
�Kus!R4O�F������

Kst�L!"3¬Ó�,� ����P�? !"

–idirectory �
.�*��G�b*�2K����3¬Ó�,	]^K�

�!RU��+4 ,�9* 7� us��3&ã�,*K��!R~n�

�L!"S	#$�¼����2�*�W�#$�¼�	U�us

�BAr�B]LÐ�"3&ã�,*��#öã�%&�4�

�+%2	7z�ú���	 BAr�B]LÐ�"

–j ìíEº*��K&'�L!"

–k ��H��¼�·	]^¶ÕÐ¬�4K,��L!"

–l filename 2�	8	Ýd�����G�W
.��
.�*�¬­
�	�UK

*�W\	��T��us�L!" ?42,50-,��G�W
.��


.�*	�U \]�#öã�%&�4��+%2	7z�

ú���	 BAr�B]LÐ�"

–m filename ù��KÂÄ���H��¼�	'Z$L��*+,K 0

��?42,50-,� us��¬­
���	*+,K8â�L!"

¬­
���#öã�%&�4��+%2	7z�ú���	

 BAr�B]LÐ�"



7�q���o��

��!�
���
�T27�U��

–o filename À¤òóB��ë�è��	�UKus�L!"

?42,50-,���#öã�%&�4��+%2	7z�ú���	

 BAr�B]LÐ�"�*�#$�¼�Kus�B»��µ¶�

¬­
���3¬Ó�,	 �0�*19��B]L!"

–q QRBÀ¤�	Ù��	&'��K_��L!"

–r �{^��,*K��ë�è��	©�-6�L!"

–s ��ë�è��»È�����%�.�wxT¤ËÌ��,*

K�ø�L!"

–stack size ���+%2�+)Z��Ä
�K �/4I,� us��P�?Þ��

s��+)Z��Ä
�Kus!R4O�F������Ks

t�L!"3¬Ó�,� ����P�? !"

–u symbol /7-3*2� us��aQ�	k�����K��ë�è��	�

����%�.��8â�L!"

–vn ����FJJ�¬Ó�'Z,Kus�L!"5���������	�½r

» !"3¬Ó�,	¬Ó�'Z,� ��FJJ�� !"

–w ast	��H��¼�q/0irRT�ZH��Ko{�L

!"

–x �
.�*	�gh¦]K��À¤�L!"!�b�KQ��

L!"

*�W�#$�¼�	���������������GH�.*IJ��� �-�(���'Xè

G�	l*�W	��m	�Kb���C@i�"
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��"

�
� 7�U��p<;2��

������$O4�2K*��!RTº���*�W	�����vÉBC��	~nBM

�B_íq\]L!"

� 
��
�	��)
2ÄÅ�,��
.�*K�h�Ä

� KL3ë3�Kus!R

� $O4�2K�ë*�6]MR��K�s!R

S	¿ ��SrÈ	_íK��!R����������=;RB3¬Ó�,	*�

W�
'�?�¬­
�	}K{�L!"

*�W	
/��	���������������GH�.*IJ����-�(���'XèG

�	l*�W	��m	�Kb���C@i�"

�
�
� ��V�W\]�>���G�7l27�U

!E�	�������$O4�2����)
2ÄÅ�,��
.�*T*��i ÐR^_q

\]L!"S	�
.�*���=; �������vÞ	�»��
��
�q�������þ�

KuP!R�����!R�¢	vÞ�ÂLr��L!"��!R��)
2ÄÅ�,�

�
.�*Kus!R����2�*�W�#$�¼�K���L!"�2�#$�¼��*�

W�j����4�#$�¼�K�E��� ��E&
��þ��Þ��E��G�W
.��+L

��#.�ð�,�¬­
�K��!R~n�u{�L!"

�2�#$�¼�K��!R����	~n�
'�?¤����L!"

lnk500 {–c | –cr} filenames –l libraryname

ì����
.�*�
'�?¤	1!	¬­
��T��us��C@i�"BgB

È�*�W�
'�?¤ ¬­
�qusir�Ò��aQ�	b�K�
.�*· �

�!R»È !"�
.�*	!c�#.�ð�,�¬­
�q\RT��rÈ	#.

�ð�,�¬­
�»È�
.�*\	b��Q�irLÐ�"���*�W�#$�¼�

Kus!RT�b�qQ�irRL �!E�	�
.�*	�gh¦]q¤ÕrL!"

�
.�*K*�W\	��T��us��µ¶�*�W�Æ�ast	b�KQ�!R

�
.�*���F	hK�h�h�*���L!"

�
�
� ��V�W���

������$O4�2�!E��3**9�*3D�T�n#.�ð�,�ë�è��T*��!R^

_q\]L!"������$O4�2��À¤Kæî!RTº��1K��3**9�*3D�KÀ¤�

L!"3**9�*3D�¬­
������)
2þ�KKL3!R��	
�?T3�)q��

��L!"*�������L����� �Kus��� 9/�243�K�h�ÄT�*�W�+�R�

3**9�*3D�K����*���L!"
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 9/�243�f~�� 9/E,�9�243�G�W
.��
.�*�����������)
2ÄÅ�,vÞ

q����L!"

3**9�*3D�ë�è�������)
2þ�KKL3!R��	
�?T3�)q����

L!"S	ë�è����	/¤KÀ¤�L!"

� -�(�ë�?�Ê]æF��-�(�ë�?�+)Z�K�s�L!"

� ��)
2KL3%�.�K�P��4O�F��ÞK+�R�KL3�L!�	��

#$�¼�K�����Rµ¶ �"

� -045�K`���L!"

� -045�q-��Tº� �,�49�K`���L!"

��'��l��)
2ÄÅ�,vÞm ���
.�*��h�Lr��R�	û	��)


2ÄÅ�,vÞ���������L!"SrÈ	vÞ���
��
����=;��)
2

ÄÅ�,qÂLr��L!"

Ä670�0$5"��o�Î�

��I�/�������5�<�G'\ �@�"Tfw
 ������?+�?�*=�� i@�

'()�
�?+?�*=���+�Ó
_�122=�213�Ê
��½#�&'()�+�'A_��+F�
<

���L,+M�#XY&A­b�?+?�*=���_,-.�/
N��<�����*& 

�Eà�£¤[\'(),-.�/i<4��n���[\@­b_�,-4��iP

|� 122=�213 #>?(@7j��<4����=�
� ?+?�*=�� ;
�'#ò£& 

ÁÂ[�)

�
�
� 	p�r�x^2��


�+,��)T3+,��)K��!R4O�F� ������Þ	µ¶�
�+,��)

K$O4�2	KL3©�`����3+,��)K$O4�2	öè�P©�`��!

^_q\]L!"������
��
�������`��!
�+,��)	%�.�K

 0�L!"

S	%�.����.4549�T`�rR�UEºH��¼������L!"
�+,��)

��%�.�·�{^ir��RÒÓ ��irL!"


�+,��)�!E��4O�F��Þ	KL3	!�f~��-045	��q`��irR

U�`��irL!"3+,��)��09,�49	���+%2�
���~��hÇirR	

 �,�49	��K`��!Tº���irL!"

#;���ö��	�#������lKL3%�.�m���.4549�%�.�	¬Ó�'Z,�v!RQ

�q\]L!"



7�U��p<;2��

����

�
�
� ���2V��2��

������
��
���4O�F��ÞK+�R�KL3!R���3�)�%�.�K

/0�L!"�rÈ	%�.�	w;������ #;���ö��	�#������lKL3%�.

�m ���L!"SrÈ	%�.�����4549�T�n�UqE��H��¼�����

�L!"KL3%�.����	�ÝÈ»	�� ��irL!"

� À¤�	�Þ	+�KL3"4O�F��Þ�À¤��KL3irL!"���*�

W�#$�¼�K����C@i��	#;�#�ö��	�#������lÀ¤�	�Þ	+�K
L3mKb��"

� O�?�	�Þ	+�KL3"4O�F��Þ�O�?��KL3irL!"�� 

*�W�#$�¼�K����C@i��	#;�'�ö��	�#������lO�?�	�Þ	
+�KL3mKb� �"

������$O4�2K*��!RTº������T��� �	�ÝÈ»	#$�¼�Kus!

R^_q\]L!"SrÈ	#$�¼�Kus!RST�~]��Þ	+�KL3KÀ¤

��¤n»*HZ,��¤n»K*�W�u{�L!"$O4�2K
��
��*��

!Rµ¶����U*�W�#$�¼�q3¬Ó�,�B]L!"���*�W�#$�¼�K

��!Rµ¶���I�#$�¼�	!c�^C^_q\]L!�	�;��ö��	�����¿l
�

�
���ð� *�WK��!R���	�I�#$�¼��mKb��"�	*+,��

���L����� � ��irR*��7zKLT���	 !"

� E�E459��������$O4�2	��,*�Å
�,T��stir��L!"S

	������3**9�*3D�·	�������.�,���[�	aÛK{�L!"���L�
���� �K��!RT�E�E459���q+�R�b�irL!"�	���3**9�*3D�q�
�)
2ÄÅ�,��
.�*»È+�R�*��irL!"

� ��4549���H��¼����O�Ò�	*HZ,�	KL3��L��.�,���[�
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/**************************************************/
/        Linker command file link.cmd
/**************************************************/

–c                /* ROM autoinitialization model */
–m example.map    /* Create a map file            */
–o example.out    /* Output file name             */

main.obj          /* First C module               */
sub.obj           /* Second C module              */
asm.obj           /* Assembly language module     */
–l rts.lib        /* Runtime–support library      */
–l matrix.lib     /* Object library               */

MEMORY
{
   PAGE 0 : PROG: origin = 30h,    length = 0EFD0h
   PAGE 1 : DATA: origin = 800h    length = 0E800h
}
SECTIONS
{
    .text   > PROG  PAGE 0
    .cinit  > PROG  PAGE 0
    .switch > PROG  PAGE 0
    .bss    > DATA  PAGE 1
    .const  > DATA  PAGE 1
    .sysmem > DATA  PAGE 1
    .stack  > DATA  PAGE 1
}
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�»C�� ºL!"�*5/9�ST�K�ÞL��{_	st�2�!RT��rÈ	[K
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#.�ð�,K ��*5/9�T��st��µ¶��	 ��*5/9�H��¼����	#.�ð�,

�yv½K6]M]L!"�*5/9�	3�)yv½6]M]7z����	 ����	}kq\

]L!"

� #.�ð�,	st �B*20942,�«�P�?�us��µ¶	�TF��B*20942,��*5/9

459���B��"B*20942,�«�P�?���
���6]MÈrR�	TÙBirL!�	$O4
�2���*5/9�B*20942,�#.�ð�,K���BC���$O4�2	k��\R�»
q��!RòóNq\]L! �"

� #.�ð�,q �019*�	vÞ+
�$��	µ¶

�ÝÈ	µ¶��#.�ð�,	yv½� ��*5/9�«�P�?K���B»��µ¶TÜa

�	�B]L!"

�*5/9�«�P�?Kst	©�^CSTqð_ !"�TF���	1K	d���Þ

459�Ku!sÞÅ
�)�.�Kst�L!"��Ë�	d��sÞ�459�Ku!�ÞÅ
�)�N

Kst�L!"

int * const p = &x;

const int * q = &x;

�*5/9�«�P�?K��!RT�°ºBsÞ%�.�Kst���rÈ	%�.�K�+

%2��F��·�6]MRSTq ºL!"�TF���F��%�.�K6]Æ�R���

�	~nBstK�� ºL!"

const int digits [] = {0,1,2,3,4,5,6,7,8,9};
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ioport type porthex_num

ioport ���¦w�@@�*#�(k�H�O�()

type +;#F�/;2F=��*=�'A_�-*/�:*�.��T�\YT�'cÎ)

porthex_num ���|�#¿À&'()hex_num�Vw_�� �Ûw�()

Å�,�Þ	OI��!E�¬­
��ã0� ¤n^_q\]L!"vÞã0� 	

Å�,�Þ	OI�ÄÅ�,ir��LÐ�"vÞ$O,)
$	© ��4*.* 9�«�

P�?K���B� C@i�"

�TF����{!
�?��
�F�Å�,KñÌB��	15/4=5,+��	Å�,���A�T��OI

��Å�,���A���0�K�º�h�Å�, ���A�K�3��gh�hL!"

ioport unsigned port10; /* variable to access I/O port 10h */

int func ()
{
    ...

    port10 = a;         /* write a to port 10h             */
    ...

    b = port10;         /* read port 10h into b            */
    ...
}

Å�,�Þ��î���»�� ºB�ÕA �\]LÐ�"û	�ÞTÜa~n��;

 Å�,�ÞK��!RST� ºL!"��}K{�L!"

a = port10 + b;  /* read port 10h, add b, assign to a       */

port10 += a;     /* read port 10h, add a, write to port 10h */


��	© ��Å�,�Þ	DAê���b� BC[�~��¤ÕrL!"

call(port10);    /* read port 10h, pass (by value) to call */

call(&port10);   /* invalid pass by reference! */
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interrupt void int_handler()
{
    unsigned int flags;

    ...
}
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far int foo();
static far int foo();
near foo();
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unsigned int *ctrl;
while (*ctrl !=0xFF);

S	} �*�9 2����$¹�;B	 �S	��$����å	�ë*gh¦]�L 9:3

irL!"SrK{m!R��� �9 2�K�	~n�OI�L!"

volatile unsigned int *ctrl;
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register type regid
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register struct data_struct *AR6;
#define data_pointer (AR6)

data_pointer–>element;

data_pointer++;
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mk500 –rAR1 –rAR6 –o rts.src –l rts.lib
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asm(”STR: .string \”abc\””);
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#pragma CODE_SECTION (symbol, ”section name”) [;]
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#pragma CODE_SECTION (”section name”) [;]
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#pragma CODE_SECTION(funcA, ”codeA”)                             
int funcA(int a)                                                 
                                                                 
{                                                                
   int i;                                                        
   return (i = a);                                               
}                                                                

�1� 	4�5<���9��:�


        .sect     ”codeA”
        .global _funcA

;******************************************************
;* FUNCTION DEF: _funcA                               *
;******************************************************
_main:
        FRAME     #–2
        nop
        STL       A,*SP(0)
        STL       A,*SP(1)
        FRAME     #2
        RET
        ;return occurs
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#pragma DATA_SECTION (symbol, “section name”) [;]
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#pragma DATA_SECTION (“section name”) [;]
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#pragma DATA_SECTION(bufferB, ”my_sect”)
char bufferA[512];
char bufferB[512];

�1� 
����9��:�


char bufferA[512];
#pragma DATA_SECTION(”my_sect”)
char bufferB[512];

�+� 	4�5<���9��:�


          .global _bufferA
          .bss    _bufferA,512,0,0
          .global _bufferB
_bufferB: .usect  ”my_sect”,512,0,0
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#pragma FUNC_CANNOT_INLINE (func) [;]
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#pragma FUNC_CANNOT_INLINE [;]
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#pragma FUNC_EXT_CALLED (func) [;]
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#pragma FUNC_EXT_CALLED [;]
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#pragma FUNC_IS_PURE (func) [;]

���� ��S	$�4'	�d��	Tf] !"

#pragma FUNC_IS_PURE [;]
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#pragma FUNC_IS_SYSTEM (func)  [;]
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#pragma FUNC_IS_SYSTEM [;]
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#pragma FUNC_NEVER_RETURNS (func) [;]
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#pragma FUNC_NEVER_RETURNS [;]
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#pragma FUNC_NO_GLOBAL_ASG (func) [;]
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#pragma FUNC_NO_GLOBAL_ASG [;]
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#pragma FUNC_NO_IND_ASG (func) [;]
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#pragma FUNC_NO_IND_ASG [;] 
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#pragma IDENT (string) [;]

�F!K�H��¼�	���������������GH�.*IJ��� �-�(���'XèG

�	l*�W	��m	�Kb���C@i�"



��	�µ¶·¸

���������������
���HI

�
�
�� '&�9**>3���	�


��<��$!��$�4'K��!RT���
�? 6]�hKÍÎ�P ºL!"

�� ��S	$�4'	�d��	Tf] !"

#pragma INTERRUPT (func) [;]
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#pragma INTERRUPT [;]
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#pragma NO_INTERRUPT (func) [;]

���� ��S	$�4'	�d��	Tf] !"

#pragma NO_INTERRUPT [;]
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int foo(int i);   //global C++ function
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___foo__Fi;
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SECTIONS
   {
      ...
      .bss: {} = 0x00;
      ...
   }
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const int zero;       /* may not be initialized to 0    */
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const int zero = 0       /*    guaranteed to be 0       */
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      .sect   .const
_zero
      .word   0
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unsigned short u;
int i;
if (u < i) ... /* SIGNED comparison, unless –pk used */
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int *p;
char *q = p; /* error without –pk, warning with –pk */
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a;              /* illegal unless –pk used */
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int a;
int a;          /* illegal if –pk used, OK if not */
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extern int a;
static int a;      /* illegal unless –pk used */
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char c = ’\q’;     /* same as ’q’ if –pk used, error 
                      if not */
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struct s
{
   short f : 2;    /* illegal unless –pk used */
};
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enum { a, b, c, }; /* illegal unless –pk used */
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#endif NAME        /* illegal unless –pk used */
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�2��S	w÷KÀ¤���Þ	/0T8â��� ºL!" �
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�	����	KL3irB�H��¼�K 0�L!"

� 
G  <Uo�����4O�F��ÞTQR�Þ�	w÷K7-�L!" .�
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GH�.��~�� ��+090�T�nqrH��¼�q 0irRST�Ø´��C@i�"

������
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� �S	H��¼����irLÐ�"

*�W��ÙÚ	ë�è��»ÈH��¼�K�Ú�¦]���Üa�U	H��¼�K

LT�L!"S	����ir��"��	H��¼�T��H��¼��óÆ!R�ë*·

	{^��o�#���	*+,�{!Tf] !"SrÈ	��H��¼����+%2_

í�¶ÕÐ��G?ã+w÷·	³´	µ¡�{^ ºL!"
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� vÞ�bÞKê�L!"

� $OHZÄ	+%�)+K-c�L!"

��)
2�+)Z���ºì	Ã#!R�ë*�.OZ��6]Æ�Èr�Ñ]	G?

ã+»È�]	G?ã+�Q»��G?ã+K¡¢�L!"
��
���Y�?ïð

G�+)Z��Å
�) �	�!��K����+)Z�KuP�L!"


�?���)
2�+)Z�q#�F�¬O�!R»�n»	[ðZ��¤�LÐ�"

+)Z�	#�F�¬O���+)Z�q6]Æ�Èr��ë*w÷	/FK�F�µ¶

�× �L!"+)Z���Z�B�ë*K6]Æ��C@i�"

+)Z��Ä
���*�W �s�L!" �*�W��4O�F������

EHE��
��E�
Y<��/0��+)Z��Ä
�	[�	P�?º]��K6]Æ�L!"3¬Ó

�,	+)Z��Ä
������P�? !"+)Z�	Ä
�K��!R���*�

W�
'�?¤ ��/90�C�#$�¼�Kus��+)Z��Ä
�KS	#$�¼�	Í

!�sÞ us�L!"

�
�
� 
��5 "2�p	�W��s7w2à¹.)

�����R�+%2�0 ����*5/9��B�	KL3ir�H��¼�K3�)��ë*

\6]Æ�RSTq ºB�µ¶� ��*5/9�H��¼�KO�?��$O4�2��ë*�

6]Æ���3�)��ë* À¤!R^_q\]L!".�,��� ��*5/9�H��¼�

K$O4�2��ë*»È3�)��ë*�
A��L!"��	ÊÒ��S	/¤	�

�K{���	 !"

.�,���[�	Sm

�� >�+��
.�*»È �3**9�0/-�K¦]��L!"

ar500 –x rts.src boot.asm

�� 3**9�0/-�KËÌ����F���E�F!K�¬�4K�������L!"

CONST_COPY .set  1

�� 3**9�0/-�KGH�.��L!"

asm500 boot.asm

�� .�,���[�K#.�ð�,��
.�*�G�W
.�L!"

ar500 –r rts.lib boot.obj
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�	��,*KÂÄ*�W�
'�?�¬­
� *���L!"

MEMORY
{
   PAGE 0 : PROG : ...
   PAGE 1 : DATA : ...
}

SECTIONS
{
   ...
   .const  : load = PROG PAGE 1, run = DATA PAGE 1
              {
                 /*� GET RUN ADDRESS   */
                  _�_const_run = .;
                 /*� MARK LOAD ADDRESS */
                  *�(.c_mark)
                 /*� ALLOCATE .const   */
                  *�(.const) 
                 /*� COMPUTE LENGTH    */
                  _�_const_length = .– _�_const_run;
               }
   ...
}

�����R*�W�
'�?�¬­
� ��ö�����	�ë*¼½	�UK�!�F6

 �L�ö�����	�ë*¼½	�UK�&
�
� î�����!RSTq ºL!"


'�?�¬­
�	ù]	�� ��ÑyTÜa�UK���BAr�B]LÐ�"

�F���E�F!K�K��������Tº�ZJ�BR �3**9�0/-�·	
�?��S	~n�S

rÈ	�UK��!R*�W�
'�?�¬­
��~��¹B]L!"�UK��!R

���3**9�0/-�KËÌ���Üa�� �UK��!R^_q\]L!"
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*K�R�6]Æ�RSTq ºR�C�»	vÞ �	-022*���022*�� ,022*��B���qÂL

r��L!"�RB6]Æ���=;��)
2ÄÅ�,vÞ Výir��L!"

�ë*���/7/-,-�H��¼� stir�4O�F��$���	f�$��»È6]Æ�

ÈrL!"�/7/-,-�H��¼�	Ä
���*�W�
'�? ��A,0.�/4I,�#$�¼�

K�����s ºL!"*�W�4O�F������ \R HE�E�K��<�E�
Y<��/

0��S	�����f�$�Ä
�KP�?º] oÕ��[Kî��L!"3¬Ó�

,	Ä
������F
,�	���P�?�� !"�A,0.�#$�¼�	���������;#

ö��	������l*�W�#$�¼�mKb���C@i�"

�R�6]MÈrR#.�ð�,��ÍÎR��G?ã+usirLÐ��	Æ��Å
�

)K����G�H+irL!�"�r���ë*�$����	H��¼��	�/7/-,-�

�����L!"��q����R�ë*�$��	Ä
�K�/!R�	��f�$·

	��òó�ë*	Þ@A !" �3//�H��¼�·	w÷K¿|!R���4O�F�L

��QRB{_Kst!R	 BC�f�$»È°ºB{_K6]Æ�L!"�TF��

struct big table [100]

T�nst	îÕ]��Å
�)K�����	~nB�-022*��vÞK`��!STq 

ºL!"

struct big *table

table = (struct big *)malloc(100*sizeof (struct big));

�
�
� x^2���

������
��
����F��0�+��+%2	¬­�2ïðG 	���2��
�?

K/0�L!"S	~nB�+%2 ����4549�H��¼�·	KL3%�.����F�

�8âirL!"�+%2	KL3���������.�,���[���SrÈ	��F�

·	%�.�»È3�)K
A��� ��
��·	��3//��\R�ÞKKL3�L!"

$O4�2K#.�ð�,�¬­
�»È�ë*�ÍÎO�?��À¤!R~nBµ¶�

�ë*·	w÷q ���4549�H��¼� £ZirR	K( STq ºL!"O�Ò��À

¤�� �BCO�?���KL3%�.�K �	�F��»È �BC��#.�ð�,�¬­


�»ÈÍÎgh¦]�ÍÎR�KL3KÀ%!RSTq ºL!"�� �*�W�#$

�¼�K�����SrK*�W�u{!RSTq ºL!"����#;���ö��	�#��

¿l�+%2	KL3mKb���C@i�"
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q6]Æ�ÈrL!"w÷	G?ã+�*�W�~���sirL!"
��
����

�ÞqP�?�F�]^¶ÕÐirR~n��SrÈ	�Þw÷qP�?	¤Þº] 6

]Æ�ÈrR~n��L!"

��������
��
���4O�F��Þq3�)��ë*�6]Æ�ÈrR �	ThB

�L!�	�3//��4O�F��Þ�	w÷K7-���L! �"Üaë�è�� OIir�

�Þ��ºì	Ã#���ë*	.OZ��6]Æ�ÈrL!"

�
�
� 8���Tþ�%,2-.�Ö×

�
��
����ä��w÷K6]Æ�RÁ����	�ä�	��F!E�K-6!

R	�^_B@A	P�?K6]Æ�L!"

�ä������ÛZ,�	2*5=��	��FqÂLr��Rµ¶�2*5=����F����P�?�	��

ÛZ,���F�]^¶ÕÐirL!"S	µ¶� 2*5=����FKm�C]^¶ÕÐ���

ä�	�/4I,*?�[q¥Þ[�BR~n�!R�����ä�	U�·��L��ö] e�

�hq^_�BRSTq\]L!"

¬&��?��k��!E�P�?�F�]^¶ÕÐirL!"¬&��?���_�i

r�@A	ÛZ,q6]Æ�ÈrL!"¦Î!R¬&��?�P�?	¦Î!RÛZ,�

�Z�irL!q�P�?�L�qRST�\]LÐ�"¬&��?q�	P�?�L�

q���Lnµ¶���	¬&��?³�q�	P�?��rÈrL!"¬&��?��

�pÒ��Z�irL!"�ä�P�?	1Ñ]ÛZ,q1K�§��irL!"



5#$�^

 �"

�
� 5#$�^

�� ��d�_sÞ	��������	 ����]q\]L!"

� d�_sÞ��d�{_KKL3 ºL!"��}K{�L!"

char s[] = ”abc”;

KL3us�T����irRT�d�_�ºÀ�KL3ir�{_T��àÕr

L!"ÙÚ	d��Ik��KL3us�TB]L!"KL3	����#;���ö�

�	�#���¿l�+%2	KL3mKb���C@i�"

� d�_sÞ��;	© �� ºL!"��}K{�L!"

strcpy (s, ”abc”);

d�_K;	© ��!RT�d�_+����	d�_�	öèK{![���	F
,

�ÂÄ��Ku!ì´	�0�TT�����*5/9�H��¼����/9 45=�GH�.���

�� stirL!"��	} ��öèF
,TÜ��d�_�03��Kst�L

!"�0���8���Ñy	}	d�_Ku�L!"

      .const
SL5:  .string   ”abc”, 0

d�_�0�	w;���8n� !"n �
��
�q6]Æ�RËÌ \]�Sr�
~]�0��ì´�B]L!"S	ËÌ����»ÈÒ�����½�&����d�_K

st�L!" >�+�ë�è�� ��!Rd�_	st��!E�
��
��

�	GH�.*IJë�è��	1!�{^irL!"

�0���8n���d�_sÞ	G?ã+Ko�L!"�
��
��S	�0��~
]�;	©	d�_Kb��L!"

>�+�ë�è��· Üad�_qz]����irRµ¶�
��
� ��

d�_	stK�ë*·�{^���st	åÞK1Ý3�~nT�L!"d�_

	ð�����Kºì	st~¨�¨LR~n��L!"

d�_����*5/9�H��¼��	�T��	µ¶��F��·���8âir�'�R�ü�

irR	 �$O4�2qd�_sÞKSm!RST�f©� ºLÐ�"�	


�?��d�_	?����} !"

char *a = ”abc”;
a[1] = ’x’;       /* Incorrect! */
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vÞ�	¯	vÞ�����	vÞK`��!Tº��	/¤KÀ¤�L!"

�� `���<��1K�	®°��	bÞKG«è2ã�)�
�	©��rL!"`���<

��ù]	bÞKbÞ.OZ�\±	ÒÓ ­®��1�®1	ù]	bÞq1�]

G?ã+�^»rL!"Sr�~]��	bÞ�vÞq`��ir�Tº�+)Z�

	1Ñ��\]L!"


:yÌKEA�vÞKOI!RT�ò�Þ	bÞKus���	vÞK`��!

´é�B]L!"
:yÌKEA�vÞKOI��bÞK����@A�{R�OI!

RT�S	7z�~]�`���<���	bÞKG«è2ã�)�
� BC�+

)Z�Ñ�ê!^_q\]L!"Sr�~]��	bÞ	+)Z��G?ã+��

OIir��B�bÞ�G�H+!R��	b�T��õó�L!"��}K{�

L!"

int vararg(int first, ...); /* ’first’ is passed */
                            /*  on the stack     */

�� vÞq�ä�K-!µ¶�`���<���	�ä�	��	w÷K6]M��»

È�G«è2ã�) 
 �-�w÷��	�ä�	w÷	G?ã+KHZ,��`�

��avÞ�ê�L!"

�� `���<��vÞK`���L!"
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`���a	vÞ �	�	vÞ�����	/¤KÀ¤�L!"

�� `���a	vÞ��
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�#�L���
�'�KSm!Rµ¶��rÈK+)Z�

�$Z�è�L!"

�� `���a	vÞ���!�»ÈsÞK#*!RST�~]�O�W��ÞTbÞ.

OZ���ë*K6]Æ�L!"S	sÞ���	; X*irL!"

O�W��Þ	Ä
� ���-0����e��h

-0��[����å	`���ÅT�bÞ.OZ�·�^»rR����)	Ä
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!"e��h[����P�? !"S	[���!�q7À�¥Þ	�F�]^¶ÕÐ

irR���^_Bµ¶q\]L!"

�� `���avÞ��vÞ	
�?KÀ¤�L!"

�� vÞq[K-!µ¶�`���avÞ��	[KG«è2ã�) �
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vÞq�ä�K-!µ¶�`���avÞ��	�ä�KG«è2ã�)�
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�ë*�.OZ��
A��L!"`���<q-][K���B�µ¶�
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��sirL!"S	�����`���avÞ�-]	�ä�K
A��B�~nu

{�L!"

S	~n��`���<���ä�K�S�-Ð�~�»KÑÊ�`���avÞ

�ÏÈÐRSTq ºL!"�TF���	~nBdq\RT�L!"

s = f( )

SS �/���ä� \]�?���ä�K-!vÞ !"`���<��º� �/�	G

?ã+K�
���r��?�K`���L!"!RT�vÞ�?��-]	�ä�K�/�	©�

ÍÎ
A���S	î��+�R�¤ÕrL!"

�ä�K-!vÞKOI!Rµ¶�`��irR]^ �	`���<q�
�K2Ê�

�s ºR~n� ��T�stirR]^ �	vÞq��K
A�!RSTK«Ï ºR

~n���T m�COI!R~n�Ø´��C@i�"

�� `���a	vÞ��+%Z$��� X*��sÞKr*!RST�~]�¬ã�2T

bÞ.OZ�	6]Æ�KQ��L!"

 � `���a	vÞ��-c��!E�	ã�+)K_<�L!"

!� `���a	vÞ�-]KÀ¤�L!"

��}K{�L!"

callee:               ; entry point to the function
   PSHM   AR6         ; save AR6
   PSHM   AR7         ; save AR7
   FRAME  #–15        ; allocate frame and 
                      ; argument block
   
   ...                ; body of the function

   FRAME  #15         ; deallocate the frame and 
                      ; argument block
   POPM   AR7         ; restore AR7
   POPM   AR6         ; restore AR6
   RET                ; return
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¬&��?�����RsÞK��!��r*!RST�~���3�)�G?ã+qX*i

rL!"��}K{�L!"

ADD        *SP(4), A    ; A += *(SP+4)

S	G?ãZ��4�ë�? �� ºR1°	#¬HZ,����'� !"��q���S

	ë�? G�H+!R��#.�ð�,q ��!�»È²r!.��Rµ¶�
��
��

vÞ$OO�4	© ��!�K�
����
A���O�4�#¬HZ,�G?ãZ��4K�

���3�)�G�H+�L!"��}K{�L!"

MVMM       SP, AR0      ; AR0 = SP (in prolog)
...
ADD        *AR0(129),A  ; A += *(AR0 + 129)
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� GH�.*IJ· OI��������»ÈG�H+L��`���q¤ÕrR>s	
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LD *(global_var), A   ; works with CPL == 1
LD global_var, A      ; doesn’t work with CPL == 1

GH�.*IJvÞ	© ��!8�ÛZ,K����HZ,��µ¶��
��
�ir�
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 n�x8y(

�#� 
,-.�/

/* declare external asm function */
extern int asmfunc(int, int *); 
int gvar;            /* define global variable         */

main()
{
   int i;
   i = asmfunc(i, &gvar);   /* call function normally */
}

�1� 	4�5<~�,-.�/

_asmfunc:

   ADD  *(_gvar),A    ; add gvar to A => i is in A
   STL  A, *(_gvar)   ; return result in A
   RETD               ; start return

}�#���	GH�.*IJ
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}�#������3//�	© stir��Þ� ���»ÈG�H+!R��K{���L!"
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�#� 	4�5<~�,-.�/

* Note the use of underscores in the following lines

   .bss      _var,1    ; Define the variable
   .global   _var      ; Declare it as external

�1� 
,-.�/

extern int var;     /* External variable           */
var = 1;            /* Use the variable            */

�ÞK^½��3//�H��¼���rRT�/]LÐ�"�TF���
��	©��r�CB

�GH�.*IJ st���Z�GZ$�%�.����	ì�RB} !"�	µ¶

��#.�ð�,\	Å
�)Kst���	#.�ð�,��������»È÷ÎR�G

�H+�BAr�B]LÐ�"

1K	+%Z$��#.�ð�,Kst!RST !"#.�ð�,�I+	KL3ir

�H��¼���rRT�� ! �	�@��^Ð �\]LÐ��"#.�ð�,	aÛK

u!4O�F���0�KOI��fA���	#.�ð�,K³´	�ë*w÷�*�

� ºL!"������ �	#.�ð�,�G�H+!R���#.�ð�,K�,�9, 5�T

��st!R^_q\]L!"�	��U��TKEA��B]LÐ�"Sr �#.
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}�#������3//�	© stir��B��Þ�G�H+!R}K{���L!"
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�#� 
,-.�/

extern float sine[];  /* This is the object             */
float *sine_p = sine; /* Declare pointer to point to it */
f = sine_p[4];        /* Access sine as normal array    */

�1� 	4�5<~�,-.�/

   .global  _sine       ; Declare variable as external
   .sect    ”sine_tab”  ; Make a separate section
_sine:                  ; The table starts here
   .float   0.0
   .float   0.015987
   .float   0.022145
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_table_size  .set   10000        ; define the constant          
             .global _table_size ; make it global

�1� 
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extern int table_size; /*external ref */

#define TABLE_SIZE ((int) (&table_size))

      .         /* use cast to hide address–of */
      .
      .

for (i–0; i<TABLE_SIZE; ++i)

                    /* use like normal symbol */
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asm(”;*** this is an assembly language comment”);
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int x1, x2, y;
y = _sadd(x1, x2);
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#define MAX_16 0x7fff
#define MIN_16 –32768
#define MAX_32 0x7fffffff
#define MIN_32 0x80000000

#define L_add(a,b) (_lsadd((a),(b)))                  
#define L_sub(a,b) (_lssub((a),(b)))               
#define L_negate(a) (_lsneg(a))                         
#define L_deposit_h(a) ((long)a<<16)                    
#define L_deposit_l(a) (a)                
#define L_abs(a) (_labss((a)))                
#define L_mult(a,b) (_lsmpy((a),(b)))          
#define L_mac(a,b,c) (_smac((a),(b),(c)))          
#define L_macNs(a,b,c) (L_add_c((a),L_mult((b),(c))))       
#define L_msu(a,b,c) (_smas((a),(b),(c)))                
#define L_msuNs(a,b,c) (L_sub_c((a),L_mult((b),(c))))    
#define L_shl(a,b) ((b) < 0 ? L_crshft((a),(–b)) : \
                 (b) < 9 ? _lsshl((a),(b)) : \
                 L_clshft((a),(b)))
#define L_shr(a,b) (L_crshft((a),(b)))               
#define L_shr_r(a,b) (L_crshft_r((a),(b)))            
#define abs_s(a) (_abss((a)))                
#define add(a,b) (_sadd((a),(b)))                           
#define sub(a,b) (_ssub((a),(b)))          
#define extract_h(a) ((unsigned)((a)>>16))             
#define extract_l(a) ((int)a)                   
#define round(a) (_rnd(a))                               
#define mac_r(a,b,c) (_smacr((a),(b),(c)))                  
#define msu_r(a,b,c) (_smasr((a),(b),(c)))             
#define mult(a,b) (_smpy((a),(b)))                        
#define mult_r(a,b) (_smpyr((a),(b)))                       
#define norm_s(a) (_norm(a))                 
#define norm_l(a) (_lnorm(a))                      
#define negate(a) (_sneg(a))                 
#define shl(a,b) (clshft((a),(b)))                       
#define shr(a,b) (crshft((a),(b)))                    
#define shr_r(a,b) (crshft_r((a),(b)))                  
#define div_s(a,b) (divs(a,b))
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interrupt void isr()
{
  ...
}
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PSHM  ST0           ; first save off all other registers
. . .
PSHM  SP            ; push the SP
ANDM  #0FFFEH,*(SP) ; align to even boundary
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int m1, m2;
int result;

result = ((long) m1 * (long) m2) >> 16;
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unsigned m1, m2;
unsigned result;

result = ((unsigned long) m1 * (unsigned long) m2) >> 16;
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((long)((unsigned)((a*b)+c)<5)*(long)(z*sin(w)>6))>>16
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int    i = 23;
int    a[5] = { 1, 2, 3, 4, 5 };
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   .sect     ”.cinit”     ; Initializationsection
* Initialization record for variable i
   .word    1             ; length of data (1 word)
   .word    _i            ; address in .bss
   .word    23            ; data to initialize i

* Initialization record for variable a
   .word    5             ; length of data (5 words)
   .word    _a            ; address in .bss
   .word    1,2,3,4,5     ; data to initialize a
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cl500 –options atoi.c strcpy.c      ;recompile 
ar500 –r rts.src atoi.c strcpy.c   ;rebuild library

S	���~]� 9/�243�K*Û�?iÐRîÕ]������
.�*KÛ�?!RST

� ºL!"G�W
F	���������������GH�.*IJ����-�(���'

XèG��	G�W
F�v!R��	�Kb���C@i�"

�
�
�  "E"ò��o�������G�72_`��

�
.�*/0-�%&*%& �-C����K��!RST�~]� 9/�/ ��»È����
.

�*K/0 ºL!"�TF���	
'�?�~���123¥h	��)
2ÄÅ�

,��
.�*K/0 ºL!"

mk500 ––u –o2 rts.src –l rts.lib

�H�1�#$�¼�Kus!RT�-C����-�%&*%&��lZÒ�¬­
�K>�+�

G�W
.»È��!RîÕ]��Wã�,�3&ã�,*�\RlZÒ�¬­
�K�

��L!"#$%&'
(�	�*���K������SrÈ	#$�¼�K���B� 
�

�
�ir�
�?T	U>N��2�\]LÐ�"�
.�*/0	������"��

Ñ�
.�*/0-�%&*%&mKb���C@i�"



�¦}~3^

!��

�
� �¦}~3^

�����vÞK��!RT�ù+,	#öã�%&�4��+%2�G�H+�����

KÀ¤ ºL!�	3FZ�K���"�TF�������$O4�2 À¤irR�. 459?�d��

3FZ�	
'�?�ï&�?ï�o{irL!"3FZ4����TT������µ

¶���ù+,Ñ ���KÀ¤ ºR	 �
�?	3FZ4T%+,��� ºR#

$�¼�	Þq¡CB]L!"

���vÞK��!R���vÞKb�!R�r�r	ë�è���lZÒ�¬­
�

/9+4*�A�L�������
�?�	��/9+4*�K�h�� C@i�"

�TF��-045���T�n¬­
���	$O4�2qus��\RTës�L!"

#include <stdio.h>

main()

{

   FILE *fid;

   fid = fopen(”myfile”,”w”);

   fprintf(fid,”Hello, world\n”);

   fclose(fid);

   printf(”Hello again, world\n”);

}

�	�ð��
'�?K×¤!RT�
��
�f~�*��q¤Õr�¬­
�

-045�*19�q/0irL!"

cl500 main.c –z –heap 400 –l rts.lib –o main.out

�!
���ù+,Ñ	������3FZ�	�T �-045�*19�KÀ¤!RT��	
/qÀ¤ir

L!"

�� 3FZ�q��ir�3&ã�,*· �¬­
� �myfile�q#�$�irL!"
�� �	¬­
��d�_ �Hello,�world�q��irL!"
�� ¬­
��myfile�q�O��irL!"
�� 3FZ�	
'�?�ï&�?ï��d�_ �Hello�again,�world�qo{irL!"

L��m�C/0ir�3F
+�?�
Fq\r�������vÞK����-�(u

s	3F
+Ñ ���KÀ¤ ºL!"

�����FZ¬­	f�$�Z�B+ö�+qB�T�¬­
��j!RFZ¬­Eº


/�ÁÂ�L!". 459?	��	`���qÁÂ����q¹�	µ¶�+ö�+¹�q��

�B���RSTq\]L!"f�$	Ä
�K�E�C@i�"f�$�Ä
�K�s

!R���*���� ��A,0.�#$�¼�K���L!"
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7.2.1 F:Ñ�¦}~XG2jk

���KÀp!R
�?�ÃPR��ôã0��oã0��3F
+�ã0�	���Ä��

»rL!"

ôã0�vÞ��+,*�2�����[��	. 459?�/�05?�?*.,5�=,9�A0 �B���	=

;����
.�* !"SrÈ	��[������_�Koã0���ð��~���P

irR����L���Þ	���
'�?�'Z$�L!"

oã0�vÞ��4�RB���vÞ�	*.,5� ,0+�> 49,��2*/,�2/,,C� ,50-,�f~

��15245C��»È�0irL!"us��3F
+Ñ ���
'�?KÀ Á�À¤!Rô

ã0�vÞT3F
+�ã0�	?�
F	÷	
�)�¬ð
+q�SrÈoã0�v

Þ�~��VýirL!"

L��¬­
�y��K3F
+�vÃEAR+,*�2�%�.�	stT-Å��o

ã0�vÞ�~��¤ÕrL!"+,*�2�%�.��3F
+�%�.�TxU/�

���R	 �+,*�2Ñ À¤!R���
'�? �3F
+�ã0�	��[�

qm�CÀ¤irL!"

S	~nB3�)�ä	xU/�K�v �'����{�L!"

¥�!��� ®y¯fw�
��IøÏ
þú1Y

�¨�9�J�5
9�<�/�J�5


<�O

L�,�

<�O

L�,�

8�,�?.�/+F�4=2F�

8�,�?.�/+F�4=2F�
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!� 

+,*�2�%�.�·	1K	����	+,*�2��/9+45�/9+*19�f~��/9+,  ��

êUstir����ù+,�3F
+f~�vÃ3F
+�?�
FKu�L!"

¥�!��� 9�<�/�J�5
Ê
P|
��
9�<�/

file_descriptor3

�¨�9�J�5


<�O

L�,�

<�O

L�,�

file_descriptor2

file_descriptor1

N9�

9�<�/�J�5


stderr

stdout

stdin

�	ã0�	�	��-�(qst ºR3F
+�ã0�	?�
F !"S	3F


+�ã0�	?�
F��oã0�	���vÞ�ÍÎR�'Z$�L!"������


.�*���3FZ�qÆC©	ù+,Ñ ������KÀ¤!R���^_B3F
+�

?�
Fq�h�Lr��L!"

oã0�	��[�T
�)�¬ð
+!R~n�3F
+�ã0�	��[�K/0!

RÁ	ßn������';"�¾�';���ö�� �����L!"^_�`a���r�r

�ÜZ	3�)�äK�s�@6!R~n�vÞK/0!R^_q\]L!"�	�^�

À¤Ð½��@-R~n�vÞKst!Rµ¶�\]L!"

�
�
� �¦}~Sbr�;2HI

oã0�vÞ���À¤������3F
+Kqr���� ºRõóq\]L!"S

	õóK��!R��	ÊÒK����{�L!"

�� �';��ö��	�'������ ����~n��3F
+�ã0�vÞKst�L!"

Ä67JÀ�ò3^��RS�)�� !�

24�*���+,2/����F�#.���TU
fwÇ_��u�
�
�l��XY[\ �'()1

�(@�¨�9�u�
fw�_�`
ÇÒ#XY& ÁÂ[�)

�� oã0�vÞ�0++E+,B4�,	��K�����+,B4�,E9032,��-�(/0	3F
+Kqr

�L!"3F
+�%�.��� n�Ù	3F
+KÄÅ�,!RQR�stir�{
_ !"S	�n���/9+4*�A�	©�\R'�O�E�&<L
�<� stirL!"3F
+

�j`!R�ä�� �/9+4*�A�	©�stir��	¬&��?»È�0irL!"
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name 3F
+�Ko!d�_

flags 3F
+q�Þ	+,*�2KÄÅ�,!R»�n»

Kus�L!"

function pointers ��	3F
+�ã0�vÞ\	Å
�)

� close
� lseek
� open
� read
� rename
� write
� unlink

3F
+�%�.�	1K	��,*��3FZ�qÆC©	ù+,�3F
+�

�êUstir��L!"oã0����[��0++E+,B4�,	����3F
+�%�.

�	1K	wº]^K����êir�bÞ 3F
+�¬&��?KKL3�L

!"0++E+,B4�,�vÞ	��������';���ö��Kb���C@i�"

�� 3F
+Kqr��\T�?*.,5	��K`����+,*�2K#�$���S	+,

*�2K�	3F
+�vÃEAL!"devicename:filename�K�?*.,5	��\	1K	

bÞT�����L!"

�	$O4�2 ��������3F
+	qrT��q{ir��L!"

#include <stdio.h>

/**************************************************************************/
/* Declarations of the user–defined device drivers                        */
/**************************************************************************/
extern int my_open(char *path, unsigned flags, int fno);
extern int my_close(int fno);
extern int my_read(int fno, char *buffer, unsigned count);
extern int my_write(int fno, char *buffer, unsigned count);
extern int my_lseek(int fno, long offset, int origin);
extern int my_unlink(char *path);
extern int my_rename(char *old_name, char *new_name);

main()
{
   FILE *fid;

   add_device(”mydevice”, _MSA, my_open, my_close, my_read, my_write,
                                my_lseek, my_unlink, my_rename);

   fid = fopen(”mydevice:test”,”w”);

   fprintf(fid,”Hello, world\n”);
  
   fclose(fid);
}
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!�"

®y¯Y�:�
'A_�¨�9
=-��close

C 2�5 #include <stdio.h>
#include <file.h>
int close(int file_descriptor);

C++�2�5 #include <cstdio.h>
#include <file.h>
int std::close(int file_descriptor);

¢¬ +,2/��vÞ��file_descriptor��vÃ��3F
+L��¬­
�K�O���L
!"

file_descriptor���#�$����R3F
+L��¬­
��vÃEAÈr�
�Roã0�	��[�Ç�6]Æ�Èr�+,*�2ËÌ !"

K¹¿ -][���	�½r» !"

� 0È��µ¶

�� ÁÂ��µ¶

�:�
�C
ô
ò£lseek

C 2�5 #include <stdio.h>
#include <file.h>
long lseek(int file_descriptor, long offset, int origin);

C++�2�5 #include <cstdio.h>
#include <file.h>
long std::lseek(int file_descriptor, long offset, int origin);

¢¬ ,/��9�vÞ��usir�¬­
�	¬­
�]^=NK�origin���offset���s
�L!"¬­
�]^=N ��¬­
�	aÛ»Èd�º] ]^qEsir

L!"

� file_descriptor���3F
+�ã0�	?�
Fq#�$����R¬­

�L��3F
+�vÃEARoã0�	��[�Ç�6]Æ�Èr�+

,*�2ËÌ !"

� offset���origin�»È	d�º]	xj]^Ku{�L!"

� origin���offset�qEsirR4;]^Ku{!R������L!"
origin����	'�O	�½r»�~��-irR[�!R^_q\]L
!"

SEEK_SET 	������� ¬­
�	aÛ

SEEK_CUR 	������� ¬­
�]^=N	p¤[

SEEK_END 	������� ¬­
�	öÕ]
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K¹¿ -][���	�½r» !"

G 0È��µ¶�¬­
�]^=N	���[

<FJ ÁÂ��µ¶

®y¯Y�:�
'A_�¨�9
L�,�open

C 2�5 #include <stdio.h>
#include <file.h>
int open(const char *path, unsigned flags, int mode);

C++�2�5 #include <cstdio.h>
#include <file.h>
int std::open(const char *path, unsigned flags, int mode);

¢¬ 24�*�vÞ��������path� us��3F
+L��¬­
�K#�$��
L!"

� path���#�$�!R¬­
�	¬­
�� ��+wx�ÂhL!"

� flags���3F
+L��¬­
�	
/��Kus!RûN !"�	�
���K����us�L!"

O_RDONLY (0x0000) /* open for reading */
O_WRONLY (0x0001) /* open for writing */
O_RDWR (0x0002) /* open for read & write */
O_APPEND (0x0008) /* append on each write */
O_CREAT (0x0100) /* open with file create */
O_TRUNC (0x0200) /* open with truncation */
O_BINARY (0x8000) /* open in binary mode */

3F
+ 	3�)	Q����~����SrÈ	����)�,� 

ºRST�\]L!"�@��ôã0����`�����¬­
�q

?*.,5�d �	~n�#�$�ir�»K�E��#�$�ûN�`a�

Ms	�PK�'�L!"

� mode���^Ð !q�[�,�irL!"

K¹¿ S	vÞ���	[	�½r»K-�L!"

G 0È��µ¶��3F
+�ã0�	?�
Fq#�$����R¬­


�L��3F
+�vÃEARoã0����[�Ç�~��6]Æ

�ÈrR+,*�2ËÌ

O � ÁÂ��µ¶
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¨��:n�
å4
LHõ�read

C 2�5 #include <stdio.h>
#include <file.h>
int read(int file_descriptor, char *buffer, unsigned count);

C++�2�5 #include <cstdio.h>
#include <file.h>
int std::read(int file_descriptor, char *buffer, unsigned count);

¢¬ F�#.�vÞ��count� us��Þ	d�K�file_descriptor��vÃ���R3F

+L��¬­
�»Ègh¦�� �buffer���rL!"

� file_descriptor���#�$�ir�¬­
�L��3F
+�vÃ���R
oã0����[��~��6]Æ�ÈrR+,*�2ËÌ !"

� buffer���gh¦Èr�d�q�RFZ¬­	Oñ��¼� !"

� count���3F
+L��¬­
�»Ègh¦Rd�Þ !"

K¹¿ S	vÞ����	[	�½r»K-�L!"

� gh¦]q²è!RU� <FJq��ir�µ¶

G ÑyL���y	µ¶�k�gh¦Èr�d�Þ

�� ÁÂ��µ¶

�:�
Ç
¦ñrename

C 2�5 #include <stdio.h>
#include <file.h>
int rename(const char *old_name, const char *new_name);

C++�2�5 #include <cstdio.h>
#include <file.h>
int std::rename(const char *old_name, const char *new_name);

¢¬ F�*#0��vÞ��¬­
�	�UK���L!"

� old_name���¬­
�	p�	�U !"

� new_name���¬­
�	����U !"

K¹¿ S	vÞ����	[	�½r»K-�L!"

� �U	��q0È��µ¶

���k	[ ÁÂ��µ¶
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�:�

i?unlink

C 2�5 #include <stdio.h>
#include <file.h>
int unlink(const char *path);

C++�2�5 #include <cstdio.h>
#include <file.h>
int std::unlink(const char *path);

¢¬ -*,�*9�vÞ��path� us��¬­
�K���L!"

path�����!R¬­
�	¬­
�� ��+wx�ÂhL!"

K¹¿ S	vÞ����	[	�½r»K-�L!"

� 0È��µ¶

�� ÁÂ��µ¶

¨��:;
å4
¡Z�Hwrite

C 2�5 #include <stdio.h>
#include <file.h>
int write(int file_descriptor, const char *buffer, unsigned count);

C++�2�5 #include <cstdio.h>
#include <file.h>
int std::write(int file_descriptor, const char *buffer, unsigned count);

¢¬ MF�=��vÞ��count  us��d�ÞK�buffer�»È�file_descriptor �vÃ��
�R3F
+L��¬­
���º�hL!"

� file_descriptor���#�$����R¬­
�L��3F
+�vÃEAÈ
r��Roã0�	��[�Ç�6]Æ�Èr�+,*�2ËÌ !"

� buffer ���º�Äd�q8âir��RFZ¬­	Oñ��¼� !"

� count���3F
+L��¬­
���º�Äd�Þ !"

K¹¿ S	vÞ����	[	�½r»K-�L!"

G 0È��µ¶��º�Lr�d�Þ

�� ÁÂ��µ¶
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���)
2ÄÅ�,vÞ��lZÒ¬­
�·�OIir��L!" �lZÒ�¬­


� OI!R·¸����	Tf] !"

� ìÃ	vÃ!RvÞ �	L��'�O�

� vÞK��!R���^_B�

� vÞK��!R���^_B'�O


��
���	��)
2ÄÅ�,vÞKOI!RlZÒ�¬­
����	Tf] !"

assert.h float.h stdarg.h string.h
ctype.h limits stddef.h time.h
errno.h math.h stdio.h
file.h setjmp.h stdlib.h


��
���lZÒ�¬­
��rF���	 �����lZÒ�¬­
�q�h�LrL!"

cassert cmath cstdlib rtti.h
cctype csetjmp cstring stdexcept
cerrno cstdarg ctime typeinfo
cfloat cstddef exception
climits cstdio new

��)
2ÄÅ�,vÞK��!R���L½�G45�21+,�$*$OHZÄ����K��

����	vÞKOI!RlZÒ�¬­
�K�h�Ä^_q\]L!"�TF��4/+4=49

vÞ���97.,�A�lZÒ OIir��L!"4/+4=49�vÞK��!R����	~n�L

½��97.,�A�K�h�Ä^_q\]L!"

#include <ctype.h>

   .

   .

   .

   val = isdigit(num);

lZÒ	�h�hÒÓ�us�\]LÐ�"�@���	lZÒ OI!RvÞ©#.

�ð�,Kb�!RU�lZÒK�h�Ä^_q\]L!"

������
��
� �h�LrRlZÒ�¬­
�������'������»È�'����#��L

  ���L!"
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0//, 9�A��0//, 9�lZÒ��0//, 9'�OKst�L!"Sr��À¤���B$%�Z

H��K$O4�2�!�!R'�O !"0//, 9�'�O��À¤��;K%+,�L

!"

� ;q)�	p�k	[��	µ¶��$O4�2�À¤K"#�L!"

� ;qÉ	µ¶��0//, 9�'�O���	;�>�+�¬­
���f~�;KÂÄ

d	¤ËÌq����R�ZH��K���L!"�	!�$O4�2� �	03* 9�v

Þ�~]��öè�L!"

0//, 9�A��0//, 9�lZÒ���&<($6�'�OKb��L! �	0//, 9�A��0//, 9���

�&<($6�Kst�LÐ��"0//, 9�A��0//, 9��K�h�ÄTº���&<($6�'�Oq! 

�st��\Rµ¶�0//, 9��,J�B]���À¤irLÐ�"�&<($6�qstir�

�B�µ¶�0//, 9��ZJ�B]L!"

0//, 9�A��0//, 9�lZÒ���
��<���T�n�	'�OKb��L!�	0//, 9�A��0//, 9���

�
��<���Kst�LÐ��"0//, 9�A��0//, 9�K�h�ÄTº���
��<���'�Oq! �

st��\Rµ¶�0//, 9���E50//, 9�TÜaCºK�L!"E50//, 9��h�hvÞ��
�

?K�� 0Ð½�0//, 9� OIir��R;q) \RSTK#$%&'
(��Ï�L

!"Sr���	~nB123qZJ»Ks%!R��	f�,K#$%&'
(�yFL

!"�
��<���qstir��B�µ¶� 0//, 9���Æ�f]ZJ�B]L!"

0//, 9�vÞ��';���ö��	o�'���	0���Êåir��L!"

�
�
� 5#2LÃlxy��"H��
F
��"H���

�97.,�A���97.,�lZÒ��d�K%+, �	s������>!RvÞKOI�L!"

d�s�vÞ��d�K%+,���	d�qË�»�o{òóBd�»��#�ÕÞ�»B

�Kss�L!"SrÈ	vÞ��)�	���k	[��»É�	���K-�L!"d��>vÞ

��d�KÝd��°d��\R���
��

���>���>!	d�K-�L!"d�s

�vÞ	�U	w;�� isxxx�	isdigit�B��� !"d��>vÞ	�U	w;�� toxxx 
	toupper�B��� !"
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�97.,�A���97.,�lZÒ���SrÈTÜa�PKÀ¤!R'�Ost�ÂLr��L!"

'�O	�nq�ÜaõóK��vÞ~]�PÂ�qôÂ !"�	'�O	�����êi

rRbÞ���/�q\Rµ¶��j`!RvÞK����C@i�"s�'�O��¬

�4	{_�	S	{_���97.,���·�stir��L! ��	© �Z�GZ$
/�(æi

rL!"'�O	�U��j`!RvÞTÜa !q��'�O	aÛ���TqEºL

! 	�TF��_isdigit�"

d���vÞT�>vÞ�� ';���ö��	�o�'���	3�� �Êåir��L!"

�
�
� Õ���:]�> ��!!5�
F
��!!5��

,  5*�A��,  5*�lZÒ��,  5*��ÞKOI�L!",  5*��Þ��*fvÞ	���KO

I�L!",JB����)[KvÞ�ê��µ¶�L��stir��R~¨k	��

KvÞq-��µ¶��*fvÞ ���q�ºRòóNq\]L!"S	~nBµ¶�

,  5*��Þ��	'�O	�½r»	[��sirL!"

� <&F� Ì�¼½���	µ¶ 	����)q¹m �

� <�
�6< Ì�~¨���	µ¶ 	��q¹m�

� <�F<�� Ì��+����	µ¶ 	�+qc��B� �

� <J!F� Ì��������	µ¶ 	¬­
�]^	��� �

*fvÞK`��!�������
�? ��,  5*�	[Kgh¦�����	×�K�ER

STq ºL!",  5*��Þ��,  5*�A��,  5*�· OIir�,  5*���,  5*��..�· st

ir��L!"

�
�
� F:Ñ�¦}~3^ �-$��
F:�

?42,�A�lZÒ�����
/KÀp!R	���!Roã0�	���vÞKOI�L

!"'���¿l�����vÞm ��������v!R���	Àp��K�����L!"
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�
�
� �Ï¿ �-��."
F
�-��."l �$�$" 
F
��$�$" �

?2*09�A ��?2*09�lZÒT�24-49/�A��24-49/�lZÒ��$OHZÄ	Þ[op	ZJB�/[©

����)�(æ!R'�OKst���L!"o�'���To�'�����SrÈ	'�OT�

�r�j`!R�/[	ìíK{�L!"

·�!��� �w�
kX�f(@Ã��#¹£(@�=- �,�0�=/�;�+,�0�=/�

�Up ¿ ¢¬

CHAR_BIT 16 char �
ê��w

SCHAR_MIN –32 768 signed char 
P+�

SCHAR_MAX 32 767 signed char 
P3�

UCHAR_MAX 65 535 unsigned char 
P3�

CHAR_MIN –32 768 char 
P+�

CHAR_MAX 32 767 char 
P3�

SHRT_MIN –32 768 short int 
P+�

SHRT_MAX 32 767 short int 
P3�

USHRT_MAX 65 535 unsigned short int 
P3�

INT_MIN –32 768 int 
P+�

INT_MAX 32 767 int 
P3�

UINT_MAX 65 535 unsigned int 
P3�

LONG_MIN –2 147 483 648 long int 
P+�

LONG_MAX 2 147 483 647 long int 
P3�

ULONG_MAX 4 294 967 295 unsigned long int 
P3�

MB_LEN_MAX 1 �
l¨�� char 
P3¨��w

Ä6 �
·
�
�_��
�i���T@7j��>å
�����:�

��_ *& £

¤[\ �'()
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·�!��� ÓE+w½
kX�f(@Ã��#¹£(@�=-�8,2#=�;�+8,2#=�

�Up ¿ ¢¬

FLT_RADIX 2 ¹w·�
�0±w

FLT_ROUNDS 1 ÓE+w½ÆÂ
�w°±t�O

FLT_DIG 
DBL_DIG 
LDBL_DIG

6
6
6

8,2#=� .2-1,��'A_ ,2*: .2-1,� �«(@ßn
 ��

Û�w

FLT_MANT_DIG
DBL_MANT_DIG
LDBL_MANT_DIG

24
24
24

8,2#=�.2-1,��'A_ ,2*: .2-1,� 
�wT
�

�G�?��'�@
�w

FLT_MIN_EXP
DBL_MIN_EXP
LDBL_MIN_EXP

–125
–125
–125

�G�?��'�@ 
�*��Ûi�zR&A 8,2#=�.2-1,��'A

_ ,2*: .2-1,��T@7jT�w��P+
�
�w

FLT_MAX_EXP
DBL_MAX_EXP
LDBL_MAX_EXP

128
128
128

�G�?��'�@�
�*��Ûi·�©WTÔ�
�8,2#=�.2-1,��

'A_ ,2*: .2-1,��T@7jT�w��P3
�w

FLT_EPSILON
DBL_EPSILON
LDBL_EPSILON

1.19209290e–07
1.19209290e–07
1.19209290e–07

��� � � � ��� *T@ 8,2#=� .2-1,��'A_ ,2*: .2-1,�


�
P+� �

FLT_MIN 
DBL_MIN
LDBL_MIN

1.17549435e–38
1.17549435e–38
1.17549435e–38

8,2#=� .2-1,��'A_ ,2*: .2-1,�
�
P+�

FLT_MAX
DBL_MAX
LDBL_MAX

3.40282347e+38
3.40282347e+38
3.40282347e+38

8,2#=� .2-1,��'A_ ,2*: .2-1,� 
�
P3�

FLT_MIN_10_EXP
DBL_MIN_10_EXP
LDBL_MIN_10_EXP

–37
–37
–37

�� 
 *�Ûi�zR&A 8,2#=�.2-1,��'A_ ,2*:

.2-1,�
kXÊ�6['@7jT�w�*�
P+�

FLT_MAX_10_EXP
DBL_MAX_10_EXP
LDBL_MAX_10_EXP

38
38
38

�� 
 *�Ûi·�©WTÔ�
 8,2#=�.2-1,��'A_

,2*:.2-1,�
kXÊ�6['@7jT�w�*�
P3�


MNO2ÀÁ6 �G�? _� 8,2#=��QY&'()

'KG? _�.2-1,���QY&'()

G'KG? _� ,2*: .2-1,���QY&'()

Ä6 �
·
�
÷T
�_�LH0(Á(@AB�ßn#è� @�'(),-4���>	[\@âãTßn��

� _���������[\@ 8,2#=�;�����:�
#¿À& ÁÂ[�)
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-09A�A��-09A�lZÒ��¶·vÞ�uÞvÞ�Y
��*Z� �	ÍÎT��vÞT�n*f

vÞKst�L!"SrÈ	*fvÞ	X* ��bÞT��¤ª�j�ÝÞß[K��

��¤ª�j�ÝÞß[K-�L!"

-09A�A��-09A�lZÒ ��HUGE_VAL�T�n'�OKst�L!"*fvÞ�S	'�
O�~]�~¨k	[Kop�L!"vÞqj�ÝÞß[K-!Tº���	[q°º!

.�op ºB�µ¶��î]� �)$6<EL
8�K-�L!"

�
�
� Pp�q���Q�� � �"I��
F
� �"I���

/,9D-.�A��/,9D-.�lZÒ���Æ	vÞ	`���T_*�v!R7ÏKF
�+!R�

�	��'�O�f~�vÞKst�L!"�	stqÂLrL!"

� jmp_buf���`���þ�	_<�^_Bwx	-6�2��{_� !"

� setjmp���\T �2*5=D-.�vÞ �� ºR~n��`���þ��D-.E31?�bÞ�

-u!R'�O !"

� longjmp���D-.E31? bÞK����$O4�2þ�K_<!RvÞ !"tO�

W� D-.'�Of~�vÞ��';�#�ö��	o�'���	+���Êåir��L!"

�
�
� Rx8^ � "�.!/
F
� "�.!/�

vÞ	©����q�3!Rò�Þ	bÞK���	q\]L!"S	~nBvÞKò�

bÞvÞT��L!"/9+0 =�A��/9+0 = lZÒ ��ò�bÞvÞ	���çk�����	

'�OT����	�KOI���L!"

'�O��va_start�va_arg�va_end�	���� !"SrÈ	'�O��bÞ	ÞT�q

vÞ	`���ÅT�¹BRTº����L!"

��va_list���va_start�va_end�va_arg 	wxK-6 ºRÅ
�)� !"

ò�bÞvÞ��/9+0 =�A��/9+0 =� OIir�'�OK�����À¤���	bÞ*

+,K����½��P!RSTq ºL!"S	��'�OK�����RvÞ��ÀÁ�

êir�bÞ	ÞT�K«N�L!"bÞqm�C�PirR~n�!R���ò�bÞ

vÞ\	`���q�	vÞ	$O,)
$�j!Rò�NK®F��RSTK�^½7

«!R^_q\]L!"ò�bÞvÞ�� ';�#�ö��	o�'���	,���Êåir��L!"
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/9++,?�A��/9++,? H�lZÒ�����	�T����	'�OKst�L!"���	Tf] 

!"

� ptrdiff_t� Ì����	Å
�)	#*��	3�)�K{! �signed�int�� !"

� size_t� Ì�sizeof )*�	3�)�K{! �unsigned�int�� !"

'�O��	Tf] !"

� NULL�'�O���¿��Å
�)sÞ �	����(æirL!"

� offsetof 	type, identifier��'�O���size_t��	dÞ�(æirL!"�����ä
��	type��	aÛ»È�ä���F�	identifier��L 	#¬HZ,	[�	F
,º]�

 !"

�Ñ	�T'�O��ì�	��)
2ÄÅ�,vÞ ���L!"

�
�
�� ¦}~3^ � "�$�
F
� "�$��

/9+4*�A��/9+4*�lZÒ ��'��	'�O����	�����	�ä��f~�¡Þ	vÞq

stir��L!"�	�T�ä����	Tf] !"

� size_t���Ì�sizeof�)*�	3�)�K{! �unsigned int � !"<	OI��
/9++,?�A��/9+4*��\]L!"

� fpos_t���Ì�¬­
�·	!E�	]^Kì´R�us ºR�unsigned�long�� 

!"

� FILE��ä��Ì�+,*�2	���^_Bwx!E�KyÇ�L!"

'�O��	Tf] !"

� NULL�'�O�Ì�¿��Å
�)sÞ�	����(æirL!"<	OI��/9++,?�A

��/9++,?��\]L!"! �stir��Rµ¶����stirLÐ�"

� BUFSIZ�'�O�Ì�/,931?	��q��!RFZ¬­	Ä
��(æirL!"

� EOF�'�O�Ì�¬­
�	öÕ]K{�L!"

� FOPEN_MAX�'�O�Ì�ì��#�$� ºR¬­
�	1°Þ�(æirL!"
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� FILENAME_MAX�'�O�Ì�1á	¬­
��	ái �	d�Þ���(æirL!"

� L_tmpnam�'�O�Ì�9-.50-	��q 0 ºR1á	¬­
��	d�_�(æir

L!"

� SEEK_CUR�SEEK_SET�SEEK_END�'�O�Ì�¬­
�·	]^�	�r�rp�

]^�¬­
�	aÛ]^�¬­
�	ö°]^ ��K{!���(æirL!"

� TMP_MAX�'�O�Ì�9-.50-	��q 0 ºRì´RB¬­
��	1°Þ�(æi

rL!"

� stderr�stdin� stdout�Ì��r�r�=;�������f~���¬­
�\	Å


�) !"

���vÞ��';�'�ö��	o�'���	?���Êåir��L!"

�
�
�� SS����7�� � "��$G
F
� "��$G�

/9+243�A ��/9+243H�lZÒ��¡C	vÞ����	'�O�f~� ����	�KOI�L!"�

���	Tf] !"

� div_t�Ì�+4B�vÞq-![	�ä�	�

� ldiv_t�Ì�2+4B�vÞq-![	�ä�	�

'�O�RAND_MAX��� 05+�vÞq-!1°	��Ò2[ !"

��{!ü��
.�*vÞ	¡C�� /9+243�A��/9+243�lZÒ OIirL!"

� d�_�>vÞ �Ì�d�_KÞ[op��>�L!"

� ��f~�>�,vÞ �Ì�{_	��T>�,K¤�L!"

� ��ñ�+ 0vÞ�Ì���ÐÞ��ñ�+K 0����ñ�+	æîßK¾¿ 

ºL!"

� $O4�2�xvÞ �Ì�$O4�2KmÆöè©¹ÆöèiÐL!"

� dÞ)*�Ì���IJ	=;��T���Výir��LÐ�"

à�-�%&*%&vÞ�� ';���ö��	o�'���	=��Êåir��L!"
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/9 45=�A��/9 45= �lZÒ ��d�{_�	d�_���v���	/¤KÀ¤!R��	=;

vÞKOI�L!"

� d�_	ì�\R��³�	?�©
A�

� d�_	Ã�

� d�_	� 

� d�©û	d�_�fARd�_	��

� d�_	ái	��

�� ��!E�	d�_	1!����	¿���d� !"strxxx�T�n�	d�_vÞ��!
E�S	7z�ú���PK¤�L!"/9 45=�A��/9 45=����	vÞ�OIir����

SrK�F��#.�ð�,	1!q����B���B�³´	F
,���ñ�+�	3�

)�#.�ð�,���j���SrTÜa�Pq ºL!"SrÈ	vÞ	�U	w;��

memxxx� !"

d�_	?�©
A�K¤nvÞK��!RTº��3+%&1��¼����K8â!

R@A	Z�B°ºiq\RSTK7«��f��C@i�"d�_vÞ��';���ö��

	o�'���	A���Êåir��L!"

�
�
�� Y'3^ �"$��
F
�"$���

94-,�A��94-,�lZÒ �����	'�O��C�»	��f~�ÑET�ÒK
/!Rv

ÞKOI�L!"�Ò���	 ����]	�� oirL!"

� time_t��	*f["S	�� oirRTº���Ò���������������ÑÓU����

»È	ÔÞ oirL!" 94-,E9����15/4=5,+�2*5=��TÜt !"

� struct_tm��	�ä�"S	�ä�����ÒK����Ñ�����ÔK�h¶Õ

Ð�o!��	��FqÂLr��L!"S	~n�o{ir��ÒK���ÒT

`�L!"S	�ä������	��Fq\]L!"
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int tm_sec; /* seconds after the minute (0–59) */

int tm_min; /* minutes after the hour (0–59) */

int tm_hour; /* hours after midnight (0–23) */

int tm_mday; /* day of the month (1–31) */

int tm_mon; /* months since January (0–11) */

int tm_year; /* years since 1900 */

int tm_wday; /* days since Saturday (0–6) */

int tm_yday; /* days since January 1 (0–365) */

int tm_isdst; /* daylight savings time flag */

�Ò��94-,E9�L���/9 1�9E9-�	�½r	� oirRµ¶ ���	~n�¹BRX

E4; o!STq ºL!"

� Wã�Ò���4ãb*#Õ p�	ÑET�ÒKo�L!"

� Ö����Ms	)
2�×�� ��irRWã�Ò�Ko�L!"

�XvÞf~�'�O��';���ö��	o�'���	4���Êåir��L!"

Ö����Ø�÷�¶ÕÐ��d ºL!"ÆÙ�Ö���)
2�×���~��¹B

]L!"94-,�A��94-,�lZÒ ��9-I*5,�T�n�ä��f~��E9I�T�nS	�	�

ÞKOI�L!"À¤���L���9-I*5,���KËÌ��KL�sK��!RST S	

�ä�K����)
2�×��K�� ºL!"3¬Ó�,	)
2�×����56

	©�=;� !"

94-,�A��94-,�·	!E�	vÞ	4�TBR	���2*�C�T�94-,�	����	�+%2vÞ 

!"94-,��p�	�Ò�	94-,E9�w;��K{���2*�C���+%2�Ò�	³´	º]��K{�

L!"�2*�C��~��-irR[���8F���E!<�E�<��'�O �*��ÔÞ��> 

ºL!"SrÈ	vÞT ��8F���E!<�E�<��'�O��+%2ÜZ	�	B	 ��


.�*��+).@Aq����L!"�	û	�÷vÞK��!R���SrÈ	vÞ

K�+%2��W+)'
�!R^_q\]L!"
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!���

·�!��� ��I�/����fw*�=-
'*B

�#� N���s�4�v��=-�#//�F=�;�+#//�F=�

�Up ¬­ B��

void assert(int expr); ��s�4�v#,-.�/�R®&'() 7-37

�1� å4
®¯678¦§fw�+=N4��;�++=N4��

3^ ¬­ B��

int isalnum(int c); +�i
w4��

���å4nUjn#J9�&'() !��!

int isalpha(int c); +�i
4��

���å4nUjn#J9�&'() !��!

int isascii(int c); +�i��

���å4nUjn#J9�&'() !��!

int iscntrl(int c); +�iÃÄå4nUjn#J9�&'() !��!

int isdigit(int c); +�iw4nUjn#J9�&'() !��!

int isgraph(int c); +�i9¶�9p/
��å4nUjn#J9�&'

()

!��!

int islower(int c); +�i��

���
+å4nUjn#J9�&'() !��!

int isprint(int c); +�i��©WT��

���å4��9¶�9FG1��nUjn

#J9�&'()

!��!

int ispunct(int c); +�i��

���
Lå4nUjn#J9�&'() !��!

int isspace(int c); +�i��

���
9¶�9�¨��I5����'A_����

©Ü�¡ ç��'A_�?�@@nUjn#J9�

&'()

!��!

int isupper(int c); +�i��

���
3å4nUjn#J9�&'() !��!

int isxdigit(int c); +�i�� �Ûw4nUjn#J9�&'() !��!

char toascii(int c); +�#�9=& ÔÐT��

�����&'() !�5�

char tolower(int char c); +�i3å4
­b_+å4�¦§&'() !�5�

char toupper(int char c); +�i+å4
­b_3å4�¦§&'() !�5�

�+� ÓE+w½Âpfw �0#=;�;�+0#=;��

3^ ¬­ B��

double acos(double x); ��
	�=����#l&'() !���

double asin(double x); ��
	�=���#l&'() !��!

double atan(double x); ��
	�=I�v���#l&'() !��"
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�+� ÓE+w½Âpfw �0#=;�;�+0#=;��ìZ�

3^ B��¬­

double atan2(double y, double x); N���
	�=I�v���#l&'() !��"

double ceil(double x); ≥���
Ia#�A(P+
�w#l&'()���iXY

[\ �@­b_�����S�&'()

!���

double cos(double x); ��
����#l&'() !���

double cosh(double x); ��
U��Ó<�=�����#l&'() !���

double exp(double x); ���#l&'() !�� 

double fabs(double x); ��
ª«�#l&'() !�� 

double floor(double x); ����
Ia#�A(P3
�w#l&'()���iX

Y[\ �@­b_�����S�&'()

!���

double fmod(double x, double y); ��N�
��TÓE+w½úû#l&'() !���

double frexp(double value, int *exp); �����R8R������@���#,-��i�f�×��exp��Ã&�*�j

Ia#�A(�8�*���4�#l&'()

!���

double ldexp(double x, int exp); ��×����4�#l&'() !��"

double log(double x); ��
��«w#l&'() !� �

double log10(double x); ��
fY«w#l&'() !� �

double modf(double value, double *ip); �#W�JZ�w*W�JZ+w���'() !�  

double pow(double x, double y); �N�#l&'() !� !

double sin(double x); ��
���#l&'() !�!�

double sinh(double x); ��
U��Ó<�=����#l&'() !�!�

double sqrt(double x); ��
��T��2�#l&'() !�!�

double tan(double x); ��
I�v���#l&'() !�5�

double tanh(double x); ��
U��Ó<�=�I�v���#l&'() !�5�
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�.� ¢-��
�vm�,��=-*fw �/�=304�;�+/�=304�

3^"ÍO�Up ¬­ B��

int setjmp(jmp_buf env); ,2*:304��XY(@x8y&$%#ÙÚ&'()�\

_�=-�()

7-72

void longjmp(jmp_buf env, int _val); 304?1-8�Vw#XY& �Ò�ÙÚ[\ �A$%#

©ª&'()

7-72

��� ©¦Vw�=- �/=.#F:�;�+/=.#F:�

�Up ¬­ B��

type va_arg(va_list, type); $%¦wVw<9�Ê
��=N4��
z
Vw�	=49

&'()

7-93

void va_end(va_list); �#?#F:�#XY&A@*��x8y&s���/#<

4��&'()

7-93

void va_start(va_list, parmN); ©¦Vw<9�Ê
����L¶��O#¹(7j�#4

#|}R&'()

7-93
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�8� 
®y¯fw �/=.�2�;�+/=.�2��

3^ ¬­ B��

int add_device(char *name, unsigned flags,
int (*dopen)(), int (*dclose)(),
int (*dread)(), int (*dwrite)(),
fpos_t (*dlseek)(), int (*dunlink)(),
int (*drename)());

�¨�9�u��O#�¨�9�J�5
�Å

Æ&'()

7-34

void clearerr(FILE *_fp); ?84�i¹(9�<�/
�����
ô*N��
ô

#=<	&'()

7-42

int fclose(FILE *_fp); ?84�i¹(9�<�/#���+�&��
9

�<�/�fg&A�:�
#=-��&'

()

7-47

int feof(FILE *_fp); ?84�i¹(9�<�/
�����
ô#J9�&'

()

7-48

int ferror(FILE *_fp); ?84�i¹(9�<�/
N��
ô#J9�&

'()

7-48

int fflush(register FILE *_fp); ?84�i¹(9�<�/
®y¯¨��:#�

��+�&'()

7-48

int fgetc(register FILE *_fp); ?84�i¹(9�<�/Ê
z
å4#LHõ�

'()

7-49

int fgetpos(FILE *_fp, fpos_t *pos); ?84�i¹(9�<�/
�:�
�C
ô
�

?���42/�i¹(L5v�=��;<&'

()

7-49

char *fgets(char *_ptr, register int _size, 
register FILE *_fp);

?84�i¹(9�<�/n��z
�?/�$���q


å4#B¿�?4=F��LH�H'()

7-49

FILE *fopen(const char *_fname,
const char *_mode);

8*#0��i¹(�:�
#L�,�&'()

?02.��i¹(å4¿���:�

L�,�

23i��[\ �'()

7-51

int fprintf(FILE *_fp, const char *_format, ...); ?84�i¹(9�<�/;
¡Z�H#?�'

()

7-51

int fputc(int _c, register FILE *_fp); ?84�i¹(9�<�/����å4�?+�#¡Z�H'

()

7-51

int fputs(const char *_ptr, register FILE *_fp); ?4=F�i¹(å4¿#�?84�i¹(9�<�/�¡

Z�H'()

7-52

size_t fread(void *_ptr, size_t _size,
size_t _count, FILE *_fp);

?84�i¹(9�<�/n�
LH�H#?��

®¯��I#�?4=F�i¹(B¿�;<&'()

7-52

FILE *freopen(const char *_fname,
const char *_mode, register FILE *_fp);

?84�i¹(9�<�/#XY& �?8*#0� i

¹(�:�
#L�,�&'()?02.� i¹

(å4¿���:�

L�,�23i��[

\ �'()

7-53
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3^ B��¬­

int fscanf(FILE *_fp, const char *_fmt, ...); ?84�i¹(9�<�/n�¡ R[\A®¯#

LH�H'()

7-54

int fseek(register FILE *_fp, long _offset,
int _ptrname);

?84�i¹(9�<�/
�:�
�C
ô#ò

£&'()

7-54

int fsetpos(FILE *_fp, const fpos_t *_pos); ?84�i¹(9�<�/
�:�
�C
ô#

?42/��ò£&'()���I�?42/��_���

9�<�/�«(@�8:�=42/���n�
�#¹£

(@�"i@�'()

7-54

long ftell(FILE *_fp); ?84�i¹(9�<�/
�:�
�C
ô
�

?�#õ^&'()

7-55

size_t fwrite(const void *_ptr, size_t _size,
size_t _count, register FILE *_fp);

?4=F�i¹(st<n��?84�i¹(9�<�/

����5-�=�
��I#¡Z�H'()

7-55

int getc(FILE *_fp); ?84�i¹(9�<�/Ê
z
å4#LHõ�

'()

7-55

int getchar(void); 8:�=+���#x8y&�/=.�*��
�®¯��#Vw*

& ��(@�=-�()

7-56

char *gets(char *_ptr); 8:�=/���*��VW#>?&'(i�®¯9�

<�/*& �/=.�*�#XY&'()

7-56

void perror(const char *_s); ?/�
N��|�#å4¿���,&�N���

s�4�v#y¯&'()

7-66

int printf(const char *_format, ...); 84F�*=8�*��VW#>?&'(i�y¯9�

<�/*& �/=.2-=��
�y¯��#XY&'()

7-67

int putc(int _x, FILE *_fp); 84-=+���*��VW#>?(@�=-�() 7-68

int putchar(int _x); 84-=+���#x8y&�y¯9�<�/*& 

/=.2-=�#XY(@�=-�()

7-68

int puts(const char *_ptr); ?4=F�i¹(å4¿#�/=.2-=��¡Z�H'() 7-68

int remove(const char *_file); ?8�,��i¹(ÇÒ#F��:�
#��
ÇÒ�

_XY�ZT�7j�&'()

7-71

int rename(const char *_old_name, 
const char *_new_name);

?2,.?*#0��i¹(ÇÒ#F��:�
#�

?*�M?*#0��i¹(ÇÒ�üô[\@7j�&

'()

7-71

void rewind(register FILE *_fp); ?84�i¹(9�<�/
�:�
�C
ô#�

�:�

67�ò£&'()

7-71

int scanf(const char *_fmt, ...); 8/+#*8���*��VW#>?&'(i�/=.�* n

�®¯#LH�H'()

7-72
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3^ B��¬­

void setbuf(register FILE *_fp, char *_buf); �#ÖFl&'cÎ)/�=1-8���_�/�=�1-8��


Ã�JZ¨�vM���¨��:#£¤& 9

�<�/�fgJ�'()

7-72

int setvbuf(register FILE *_fp, register char *_buf,
register int _type, register size_t _size);

¨��:#£¤& 9�<�/�fgJ�'

()

7-74

int sprintf(char *_string, const char *_format, ...); 84F�*=8���*��VW#>?&'(i�?/=F�*:�i

¹(B¿�y¯#¡Z�H'()

7-75

int sscanf (const char *_str,  const char *_fmt, ...); 8/+#*8���*��VW#>?&'(i�?/=F�i¹

(å4¿n�®¯#LH�H'()

7-76

FILE *tmpfile(void); ÷í�:�
#1�&'() 7-91

char *tmpnam(char *_s); ÔÐT�:�
Ç�@@å4¿���'��(�

�XY[\ �@�:�
Çp/
�:�
Ç�

#ü�&'()

7-91

int ungetc(int _c, register FILE *_fp); ?84�i¹(®¯9�<�/��?+��¹£[\A

å4#,�+�&'()

7-93

int vfprintf(FILE *_fp, const char *_format,
va_list _ap);

84F�*=8���*��VW#>?&'(i�Vw<9

�#�?#4��CZ§µ'()

7-94

int vprintf(const char *_format, va_list _ap); 4F�*=8���*��VW#>?&'(i�Vw<9�

#�?#4��CZ§µ'()

7-95

int vsprintf(char *_string, const char *_format,
va_list _ap);

/4F�*=8���*��VW#>?&'(i�Vw<9

�#�?#4��CZ§µ'()

7-95

�:� �Yfw �/=.,�1�;�+/=.,�1��

3^ ¬­ B��

void abort(void); ,-.�/#�fgh[c'() 7-33

int abs(int i); �#,�
ª«�#l&'()����iXY[\ �

T�­b_�����S�&'()

7-33

int atexit(void (*fun)(void)); 8-*�i¹(fw#��&'()�
fw_�,

-.�/ghí�VwT&�x8y[\'()

7-39

double atof(const char *st); å4¿#ÓE+w½��¦§&'()���iX

Y[\ �@­b_�����S�&'()

7-39

int atoi(register const char *st); å4¿#�w�¦§&'() 7-39

long atol(register const char *st); å4¿#ÞÉ�w��¦§&'()���iXY

[\ �@­b_�����S�&'()

7-39
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3^ B��¬­

void *bsearch(register const void *key, 
register const void *base,
size_t nmemb, size_t size, 
int (*compar)(const void *,const void *));

*0�01�q
L5v�=�
B¿n��9�N i

¹(L5v�=�#×Ø&'()

7-40

void *calloc(size_t num, size_t size); *-0�q
L5v�=�Y
st<���\�\

/�$��¨����
#�� 678=<	#?�'

()

7-41

div_t div(register int numer, register int denom); *-0�F�#�.�*20��?Â&��*úû#ü�&

'()

7-45

void exit(int status); ,-.�/#�fgh[c'() 7-46

void free(void *packet); 0#,,2+�+#,,2+�'A_�F�#,,2+��7( #��

 �\Ast<)*#Ì�&'()

7-52

char *getenv(const char *_string) ?/=F�*:��fg&A¦w
$%qr#l&'() 7-56

long labs(long i); ��
ª«�#l&'()����iXY[\ �T

�­b_�����S�&'()

7-33

ldiv_t ldiv(register long numer, 
register long denom);

*-0�F�#�.�*20��?Â&'() 7-45

int ltoa(long val, char *buffer); �#,�#ÃÄ
å4¿�¦§&'() 7-61

void *malloc(size_t size); /�$��¨��
L5v�=���st<##��

 '()

7-61

void minit(void); 0#,,2+�+#,,2+�'A_�F�#,,2+��7( pÒ�

#�ê�\Ast<#(á <4��&'()

7-64

void qsort(void *base, size_t nmemb,
size_t size, int (*compar) ());

*0�01�q
s�¨�ø�[\@B¿#���

&'()1#/��_����[\ �T�B¿


P|
s�¨#¹&'()/�$��_��s�¨


���#�&'()

7-69

int rand(void); �������'?	�@�
kXÊ��
�Æw�w


+�Ö�9#l&'()

7-69

void *realloc(void *packet, size_t size); #�ê�yH
st<)*
���#¦ñ&'

()

7-70

void srand(unsigned int seed); Æw�ü
�l�#<4��&'() 7-69

double strtod(const char *st, char **endptr); å4¿#ÓE+w½��¦§&'() 7-88

long strtol(const char *st, char **endptr, int
base);

å4¿#ÞÉ�w�¦§&'() 7-88

unsigned long strtoul(const char *st, 
char **endptr, int base);

å4¿#W�T&
ÞÉ�w�¦§&'() 7-88
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3^ ¬­ B��

void *memchr(const void *cs, int c, size_t n); +/�
67
�*�å4
��P|��\@�+�#×

y&'()���iXY[\ �@­b_���

��S�&'()

7-62

int memcmp(const void *cs, const void *ct,
size_t n);

+/�
67
�*�å4#�+=�*��&'()���iX

Y[\ �@­b_�����S�&'()

7-62

void *memcpy(void *s1, const void *s2, 
register size_t n);

/��n��/����*�å4#�8�&'() 7-63

void *memmove(void *s1, const void *s2, 
size_t n);

/��n��/����*�å4#¹E&'() 7-63

void *memset(void *mem, register int ch, 
register size_t length);

0�0�
67
�,�*:=;�å4��+;�
�#�8�

&'()���iXY[\ �@­b_����

�S�&'()

7-63

char *strcat(char *string1, const char *string2); /=F�*:��#�/=F�*:��
���ÅÆ&'() 7-76

char *strchr(const char *string, int c); /=F�*:�
��P|��\@å4�+�#×y&'

()���iXY[\ �@­b_�����S

�&'()

7-77

int strcmp(register const char *string1, 
register const char *s2);

å4¿#��& �z
�	\n
�#l&'

()S���/=F�*:��i�/=F�*:��7�+[�­b�<��

�/=F�*:��i/=F�*:���Ã&�­b�<�Q����/=F�*:�

i�/=F�*:��7�3Z�­b�)���iXY[\ 

�@­b_�����S�&'()

7-78

int strcoll(const char *string1, 
const char *string2);

å4¿#��& �z
�	\n
�#l&'

()S���/=F�*:��i�/=F�*:��7�+[�­b�<��

�/=F�*:��i�/=F�*:���Ã&�­b�<�Q����/=F�*:�

i�/=F�*:��7�3Z�­b�)

7-78

char *strcpy(register char *dest, 
register const char *src);

å4¿�/F+�#�.�/=���8�&'()���iXY

[\ �@­b_�����S�&'()

7-78

size_t strcspn(register const char *string,
const char *chs);

+;/�
��G'\ �T�å4
H�ø�[\

@�/=F�*:�
P|
T�
É[#l&'()

7-79

char *strerror(int errno); �FF*2�
N��|�#N���s�4�vå4

¿���,&'()

7-80

size_t strlen(const char *string); å4¿
É[#l&'() 7-82

char *strncat(char *dest, const char *src, 
register size_t n);

/F+�
P3�*�q
å4#�.�/=��ÅÆ&'() 7-82

int strncmp(const char *string1,
const char *string2, size_t n);

���
å4¿
�
P3�*�q
å4#��&'

()���iXY[\ �@­b_�����S

�&'()

7-84



��V�W\]�>3^l�Up2"lQ

!���

�;� å4¿fw �/=F�*:�;�+/=F�*:��ìZ�

3^ B��¬­

char *strncpy(register char *dest, 
register const char *src, register size_t n);

P3�*�q
å4#�/F+�n��.�/=���8�&'

()���iXY[\ �@­b_�����S

�&'()

7-85

char *strpbrk(const char *string, 
const char *chs);

/=F�*:�
���+;/�
�	\n
å4i�P|

��\@�C#×Ø&'()

7-86

char *strrchr(const char *string, int c); /=F�*:�
��å4�+�iP���\@�C#×Ø

&'()���iXY[\ �@­b_����

�S�&'()

7-86

size_t strspn(register const char *string,
const char *chs);

+;/��@@å4Â��ø�[\@�/=F�*:�
P|


T�
É[#l&'()

7-87

char *strstr(register const char *string1,
const char *string2);

/=F�*:��
���/=F�*:��iP|��\@�C#×

y&'()

7-87

char *strtok(char *str1, const char *str2); /=F��#÷g
��=���#&����=�#

/=F��
å4�5d�'()

7-89

size_t  strxfrm(register char *to, 
register const char *from,
register size_t n);

*�å4#�8F20�n��=2��¦§&'() 7-89

��� í*����fw �=�0��;�+/=F�*:�

3^ ¬­ B��

char *asctime(const struct tm *timeptr); í*#å4¿�¦§&'() 7-36

clock_t clock(void); XY&A,-4��í*#�`&'() 7-42

char *ctime(const time_t *timer); �u��í#�2í�¦§&'() 7-44

double difftime(time_t time1, time_t time0); ���
�u��í
æ#l&'() 7-44

struct tm *gmtime(const time_t *timer); �2í#.<��v
�í�¦§&'() 7-57

struct tm *localtime(const time_t *timer); =�0�?=�
�#º»í��¦§&'() 7-59

time_t mktime(register struct tm *tptr); º»í�#�=�0�?=�
��¦§&'() 7-65

size_t strftime(char *out, size_t maxsize,
const char *format, const struct tm *time);

í*#¡ R& å4¿�¦§&'() 7-80

time_t time(time_t *timer); � 
�u��í#l&'() 7-90
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S	¿ ����)
2ÄÅ�,vÞT'�O����Q��L!"�r�r	vÞT'

�O��������f~������	Ú�	�dqÊåir��L!"Sr����lZÒ�

¬­
�K<T!RvÞT'�O \����$O4�2}����
�? 	ho{irR

»È !"����
�? ��Üa$O4�2��lZÒ�¬­
� OIir��©v

Þq�/9+�1�2+ö�+ °±ir��RT�nß ¹B]L!"

�fgh.G�!"

C 2�5 #include <stdlib.h>

void abort(void);

C++�2�5 #include <cstdlib>

void std::abort(void);

�«UV  9/�/ ��	�,�49��

¢¬ 03* 9�vÞ��$O4�2KöèiÐL!"

e void abort(void)
{
   exit(EXIT_FAILURE); 
}

';�#�ö��	�,�49�vÞKb���C@i�"

ª«�abs/labs

C 2�5 #include <stdlib.h>

int abs(int j);
long labs(long i);

C++�2�5 #include <cstdlib>

int std::abs(int j);
long std::labs(long i);

�«UV  9/�/ ��	�03/��

¢¬ ������
��
����	~n��dÞ	zj[K-!����	vÞKÄÅ�,

���L!"

� 03/�vÞ��dÞ�D�	zj[K-�L!"

� 203/�vÞ��¤ádÞ �C�	zj[K-�L!"
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	�=����acos

C 2�5 #include <math.h>

double acos(double x);

C++�2�5 #include <cmath>

double std::acos(double x);

�«UV  9/�/ ��	�0/45��

¢¬ 0�*/�vÞ��j�ÝÞßbÞ���	G��
Ä
�K-�L!"��	~¨�

���@���T�L!"-][��~¨ ���@π��	��G�	·� !"

e double realval, radians;

realval = 1.0;
radians = acos(realval);
return (radians); /* acos return π/2 */

�¨�9�J�5
;
�¨�9
ÅÆadd_device

C 2�5 #include <stdio.h>

int add_device(char *name,
unsigned flags,
int (*dopen)(), 
int (*dclose)(),
int (*dread)(), 
int (*dwrite)(),
fpos_t (*dlseek)(),
int (*dunlink)(), 
int (*drename)());

C++�2�5 #include <cstdio>

int std::add_device(char *name,
unsigned flags,
int (*dopen)(), 
int (*dclose)(), 
int (*dread)(), 
int (*dwrite)(), 
fpos_t (*dlseek)(), 
int (*dunlink)(), 
int (*drename)());
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¢¬ #..?.���+��vÞ��3F
+�ã
�?K3F
+�%�.��qr���	

3F
+K���»È������� ºR~n��L!"3F
+�%�.�	1

K	��,*��3FZ�qÆC©	ù+,�3F
+�BR~n�êUsti

r��L!"vÞ�0++E+,B4�,	����3F
+�%�.�· 1K	w	]^K�

���3F
+�j`!R�ä�	¬&��?KKL3�L!"

���qr��3F
+Ñ +,*�2K#�$�!R���?*.,5	��K���

�C@i�"�	1K	bÞ��;�devicename:filename�	d�_Kus�L
!"

� name���3F
+�K{!d�_ !"

� flags ��3F
+MN !"¬�4���	Tf] !"

_SSA 3F
+ ��ì��Ï�	+,*�2�»#�$� ºB�S

TK{�L!"

_MSA 3F
+ ���Þ	+,*�2K#�$� ºRSTK {�L

!"

¬�4K�/=.�2�;�	©�st!RT�~]¡C	¬�4Kqr ºL!"

� +*.,5�+�2*/,�+ ,0+�+> 49,�+2/,,C�+15245C�f~��+ ,50-,�	�

us���us��3F
+ ���KÀ¤!R���oã0�vÞ�

~��`��irR3F
+�?�
F\	vÞÅ
�) !"SrÈ	

vÞKOI!Rµ¶���^½�';��ö��	�'������loã0����À

p	�_m�usir��R
�)�¬ð
+K����C@i�"3

FZ�qÀ¤irRù+,	3F
+�?�
F��������
.�*

��h�Lr��L!"

K¹¿ S	vÞ���	[	�r»K-�L!"

� �!&A­b

�� "#&A­b

e S	} ���	
/qÀ¤irL!"

� 3F
+�mydevice�K3F
+�%�.��qr!R"

� �	3F
+Ñ �test�T�n�U	¬­
�K#�$���¬­
��*fid
�vÃEAR"

� ¬­
��d�_ �Hello, world�K��!R"

� ¬­
�K�O��!R"
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#include <stdio.h>

/****************************************************************************/
/* Declarations of the user–defined device drivers                          */
/****************************************************************************/
extern int my_open(const char *path, unsigned flags, int fno);
extern int my_close(int fno);
extern int my_read(int fno, char *buffer, unsigned count);
extern int my_write(int fno, const char *buffer, unsigned count);
extern int my_lseek(int fno, long offset, int origin);
extern int my_unlink(const char *path);
extern int my_rename(const char *old_name, const char *new_name);

main()
{

   FILE *fid;
   add_device(”mydevice”, _MSA, my_open, my_close, my_read, my_write, my_lseek, 
                                my_unlink, my_rename);

   fid = fopen(”mydevice:test”,”w”);

   fprintf(fid,”Hello, world\n”);
  
   fclose(fid);
}

ÊTí*n�å4¿;
¦§asctime

C 2�5 #include <time.h>

char *asctime(const struct tm *timeptr);

C++�2�5 #include <ctime>

char *std::asctime(const struct tm *timeptr);

�«UV  9/�/ ��	�0/�94-,��

¢¬ #/+=�0��vÞ�����ÒK�	w;	d�_��>�L!"

Mon Jan 11 11:18:36 1988 \n\0

S	vÞ���>ir�d�_\	Å
�)K-�L!"

94-,�A�lZÒ OITstq¤ÕrRvÞT�	����';���ö��	�'�����

�l�÷vÞ�	94-,�A�mKb���C@i�"
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C 2�5 #include <math.h>

double asin(double x);

C++�2�5 #include <cmath>

double std::asin(double x);

�«UV  9/�/ ��	�0/45��

¢¬ #/�*�vÞ��j�ÝÞßbÞ ���	G��Ä
�K-�L!"��	~¨��

���@����T�L!"-][��~¨ ���π��@�π����	��G�	·� !"

e double realval, radians;

realval = 1.0;

radians = asin(realval);  /* asin returns π/2 */

��qrR®�=-assert

C 2�5 #include <assert.h>

void assert(int expr);

C++�2�5 #include <cassert>

void std::assert(int expr);

�«UV 0//, 9�A��0//, 9�	'�OT��st �

¢¬ #//�F=�'�O��;K%+,�L!";	[�45º��ZH��K×¤��À

¤KÛÝÊR»�À¤K"#!R»�L!"S	'�O��3FZ4	Tº��

� !"

� ,�. �qÉ	µ¶�0//, 9�'�O��ÁÂ��Ms	`����v!Rwx

K=;����º�h�À¤KÛÝÊ]L!"

� ,�. �q)	µ¶�0//, 9�'�O���À¤�LÐ�"

0//, 9�'�OKOI!RlZÒ�¬­
����	'�O \R��&<($6�Kb

��L!"0//, 9�A�lZÒK>�+�¬­
���h�ÄTº���&<($6�q

'�O�T��st��\RT� 0//, 9�'�O���	~n�stirL!"

#define assert(ignore)

e S	} ��dÞ�4�K�	dÞ�D� 6]L!"���~R�*�¹mB)*B	

 �S	} ��*	U��0//, 9�'�O �D�K%+,���L!"S	
�?K

À¤��Tº� �D�W�W���	µ¶�0//, 9���ZH��K×¤��$O4�2	À

¤KÛÝÊ]L!"

int   i, j;
assert(j);
q = i/j;
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$	�=I�v���atan

C 2�5 #include <math.h>

double atan(double x);

C++�2�5 #include <cmath>

double std::atan(double x);

�«UV  9/�/ ��	�0905��

¢¬ #=#*�vÞ��j�ÝÞßbÞ���	G��)��ð�,K-�L!"-][��~

¨���π/�@�π����	��G�	·� !"

e double realval, radians;

realval = 0.0;
radians = atan(realval);     /* return value = 0 */

��
��	�=I�v���atan2

C 2�5 #include <math.h>

double atan2(double y, double x);

C++�2�5 #include <cmath>

double std::atan2(double y, double x);

�«UV  9/�/ ��	�0905���

¢¬ #=#*��vÞ��7���	±)��ð�,K-�L!"S	vÞ��Ú�	bÞ	ñ

ÌK�����-][	Ü=�/Ks�L!"�ÝÈ	bÞ�����!RST� 

ºLÐ�"-][��~¨ ���π@�π����G�	·� !"

e double rvalu, rvalv;

double radians;

rvalu  = 0.0;
rvalv  = 1.0;
radians = atan2(rvalr, rvalu);   /* return value = 0 */
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���=�����x8y[\@fw
��atexit

C 2�5 #include <stdlib.h>

int atexit(void (*fun)(void));

C++�2�5 #include <cstdlib>

int std::atexit(void (*fun)(void));

�«UV  9/�/ ��	�,�49��

¢¬ #=���=�vÞ��$O4�2	mÆöè��bÞB� `��irR�	?15�qu!�

vÞKhÇ�L!"vÞ� ����ÙL hÇ ºL!"

,�49�vÞ	`����~��$O4�2qöè!RT�hÇir�vÞqhÇÒ

T�±	ÒÓ �bÞB� `��irL!"

å4¿n�w�;
¦§atof/atoi/atol

C 2�5 #include <stdlib.h>

double atof(const char *st);
int atoi(const char *st);
long atol(const char *st);

C++�2�5 #include <cstdlib>

double std::atof(const char *st);
int std::atoi(const char *st);
long std::atol(const char *st);

�«UV  9/�/ ��	�09*?���09*4���f~��09*2��

¢¬ Ñy	����	vÞ��d�_KÞ[op��>�L!"

� 09*?�vÞ��d�_Kj�ÝÞß[��>�L!"bÞ�/9���d�_Ku

�L!"d�_	w;���	Tf] !"

[space] [sign] digits [.digits] [e|E [sign] integer]

� #=2��vÞ��d�_KdÞ��>�L!"bÞ �/9���d�_Ku�L!"

d�_	w;���	Tf] !"

[space] [sign] digits

� #=2,�vÞ��d�_K¤ádÞ��>�L!"bÞ �/9���d�_Ku�L

!"d�_	w;���	Tf] !"

[space] [sign] digits
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space���+ö�+�	d���ÝÞ).»ßÍ).�_*��;®]d��\R�

�§¤d� o�L!"space�	!�#$�¼�	ñÌKo!�sign�q#ºL

!"iÈ�Þ[	dÞ�Ko!�digits�q#ºL!"�	!��Þ[	ÝÞ�q#
º�#$�¼�	 �sign�K��uÞq#ºL!"

d�_��Þ[�k	d�qpr��ß öÕ]L!" H

SrÈ	vÞ���>	��× ��#�F�¬O�K�P�LÐ�"

B¿×Øbsearch

C 2�5 #include <stdlib.h>

void *bsearch(register const void *key, register const void *base,
size_t nmemb, size_t size, 
int (*compar)(const void *, const void *));

C++�2�5 #include <cstdlib>

void *std::bsearch(register const void *key, register const void *base,
size_t nmemb, size_t size, 
int (*compar)(const void *, const void *));

�«UV  9/�/ ��	�3/,0 �A��

¢¬ 1/�#F+;�vÞ��5-,-3�Ù	#.�ð�,	{_»È�C,7�qus!R#.

�ð�,Tìý!R��FK���L!"bÞ	 �30/,���{_	aÛ	��F

Ku�L!"/4I,�����F	Ä
� �	F
,��Kus�L!"

{_	·¸��àÒ�>�,ir��R^_q\]L!"ìý!R��Fqc�

!Rµ¶�S	vÞ��	{_��F\	Å
�)K-�L!"ìý!R��F

qc��B�µ¶�S	vÞ�¿��Å
�) �	���K-�L!"

bÞ �*-.0 ��«�K{__]T� !RvÞKu�L!"� vÞ���

	~n�OI�L!"

int  cmp(const void *ptr1, const void *ptr2)

�-.�vÞ��.9 ��T�.9 ��qu!#.�ð�,K� ���	[	�r»K-�

L!"

S � *4=F�i *4=F�7�+[�*Z

� *4=F�i *4=F�*Ã&�*Z

Q � *4=F�i *4=F�7�3Z�*Z



��V�W\]�>3^l�Up2¢¬

!�����V�W\]�>3^

st<
#�� *=<	calloc

C 2�5 #include <stdlib.h>

void *calloc(size_t num, size_t size);

C++�2�5 #include <cstdlib>

void *std::calloc(size_t num, size_t size);

�«UV  9/�/ ��	�-,-* 7��

¢¬ +#,,2+�vÞ��51-�Ù	#.�ð�,	�r�r��/4I,�F
,�	/4I,��ñÌB�

dÞL���/4I,E9��K6]Æ���	w÷\	Å
�)K-�L!"S	vÞ

��6]Æ�Èr��ë*K!E�����KL3�L!"�ë*K6]Æ�RST

q ºB�µ¶�	�L]��ë*¹�	Tº��S	vÞ��¿�|Å
�)�	��

K-�L!"

�022*��q��!R�ë*��M�B�ë*�$���	f�$��·�\]L!"sÞ

EUE�K��<�E�
Y<� ��f�$	Ä
�� �1K�P�?�stir��L!"S

	Þ��*������ ºL!"�	������A,0.�#$�¼�Kus

��S	#$�¼�	Í!�f�$����á|!RÄ
��	P�?��Kus�

��*�WK���L!"#;#�ö��	�#������l�RB�ë*6]Æ�mKb

���C@i�"

e S	} ���022*����[� ����F
,K6]Æ���*G���L!"

prt = calloc (10,2)  ;   /*Allocate and clear 20 bytes */

d���ceil

C 2�5 #include <math.h>

double ceil(double x);

C++�2�5 #include <cmath>

double std::ceil(double x);

�«UV  9/�/ ��	��,42��

¢¬ +��,�vÞ�����Ñ	1Ý	dÞKo!j�ÝÞßÞK-�L!"

e extern double ceil();

double answer;

answer = ceil(3.1415);   /* answer = 4.0 */

answer = ceil(–3.5);     /* answer = –3.0 */
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����
ô678N��
ô
.Kclearerr

C 2�5 #include <stdio.h>

void clearerr(FILE *_fp);

C++�2�5 #include <cstdio>

void std::clearerr(FILE *_fp);

�«UV  9/�/ ��	��2,0 ,  

¢¬ +,�#F�FF�vÞ��E?.�qu!+,*�2	 �<FJ�=NT���=NK¡ø�L!"

,-4��í*clock

C 2�5 #include <time.h>

clock_t clock(void);

C++�2�5 #include <ctime>

void std::clock(void);

�«UV  9/�/ ��	��2*�C��

¢¬ +,2+9�vÞ������$OHZÄ�÷	¶XKs�L!"$O4�2qÀ¤K

æî��»È����$OHZÄ�÷	�Þ[K-�L!"-][K'�O

�8F���E!<�E�<��	[ 6RT�ÔÞ��> ºL!"

$OHZÄ�÷q��¹ó�L��op ºB�µ¶���2*�C�vÞ��

�	�2*�CE9������	[K-�L!"

Ä67���W"2 ����;3^2+X

+,2+9�fw_N9��+9J/"Ô
fw�()&Ai( ����_�\�

\+9J/"Ô
�+,2+9�fw#��(@�"i@�'()'A�+,2+9����l

@��T=-�=
%&wT#�
G�
6
?���?
�
��#( �#'w�·(�

*i�Z@7j�(@AB�_�=-�=
Î��±²� 


G�
6
?���?
�
��=-#£¤(@�"F@�'()
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����cos

C 2�5 #include <math.h>

double cos(double x);

C++�2�5 #include <cmath>

void std::cos(double x);

�«UV  9/�/ ��	��*/��

¢¬ +2/�vÞ��j�ÝÞß���	
Ä
�K-�L!"�����G� o��·� 

!"��G� o�L!"bÞ	[q°º!.RT�Z´N	\R��q�T�

�ãÈrB�»�L��CãÈrBCB]L!"

e double radians, cval; /* cos returns cval */

radians = 3.1415927;

cval = cos(radians);  /* return value = –1.0 */

U��Ó<�=�����cosh

C 2�5 #include <math.h>

double cosh(double x);

C++�2�5 #include <cmath>

void std::cosh(double x);

�«UV  9/�/ ��	��*/A��

¢¬ +2/;�vÞ��j�ÝÞßÞ���	Y
��*Z��
Ä
�K-�L!"bÞ	

[q°º!.RT~¨����B]L!"

e double x, y;

x = 0.0;
y = cosh(x); /* return value = 1.0 */
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�u��íctime

C 2�5 #include <time.h>

char *ctime(const time_t *timer);

C++�2�5 #include <ctime>

char *std::ctime(const time_t *timer);

�«UV  9/�/ ��	��94-,��

¢¬ +=�0��vÞ��Wã�Ò��	94-, �qu!�Ò��Kd�_	w;	Ö����>�

L!"Sr���	~n�us���Üa���B]L!"

asctime(localtime(timer))

S	vÞ��0/�94-,�vÞq-!Å
�)K-�L!"

94-,�A�lZÒ OITstq¤ÕrRvÞT�	����';���ö��	�'�����

�l�÷vÞ�	94-,�A�mKb���C@i�" �

í*ædifftime

C 2�5 #include <time.h>

double difftime(time_t time1, time_t time0);

C++�2�5 #include <ctime>

double std::difftime(time_t time1, time_t time0);

�«UV  9/�/ ��	�+4??94-,��

¢¬ .�88=�0��vÞ�����	Wã�Ò�	��94-,��»È�94-,��Kb��[KX*�

L!" -][	º]�Ô !"

94-,�A�lZÒ OITstq¤ÕrRvÞT�	���� ';���ö��	 �'�����

�l�÷vÞ�	94-,�A�mKb���C@i�" �
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?Âdiv/ldiv

C 2�5 #include <stdlib.h>

div_t div(int numer, int denom);
ldiv_t ldiv(long numer, long denom);

C++�2�5 #include <cstdlib>

div_t std::div(int numer, int denom);
ldiv_t std::ldiv(long numer, long denom);

�«UV  9/�/ ��	�+4B��

¢¬ ���	vÞ�~RdÞ	�* ��51-, �	����K�+,5*-�	�â�� 6��[q

-irL!"SrÈ	vÞK��!r���å	)* �Ts^	Ú�qãÈr

L!"

� .���vÞ��dÞ	�*K¤�L!"��!RbÞ�dÞ !"S	vÞ

���Ts^K��+4BE9�	�ä� -�L!"�ä����	~n�st

ir��L!"

typedef struct
{

int  quot;   /*  quotient */
int  rem;   /* remainder */

} div_t;

� ,.���vÞ��¤ádÞ	�*K¤�L!" ��!RbÞ�¤ádÞ !"

S	vÞ���Ts^K��2+4BE9�	�ä� -�L!"�ä����	~

n�stir��L!"

typedef struct
{

long int  quot;   /*  quotient */
long int  rem;    /* remainder */

} ldiv_t;

�ÝÈ»	#ö��?�	Ú� �B���qr	µ¶��	ñÌ�r�B]L!"s

^	ñÌ��t�Þ	ñÌTÜa�B]L!"
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�fghexit

C 2�5 #include <stdlib.h>

void exit(int status);

C++�2�5 #include <cstdlib>

void std::exit(int status);

�«UV  9/�/ ��	�,�49��

¢¬ ���=�vÞ��$O4�2KmÆ�öè�L!"09,�49�vÞ hÇir�vÞ��

!E��	hÇ	ÒÓT�±	ÒÓ `��irL!" , � 4 9 �vÞ��

<%
�EJ

8$�<�K[T���� ºL! �	';���ö��	�03* 9�vÞKb���

C@i��"

,�49�vÞK����G$*ñ��¼�ÜZ	�âZ,Òï�/¤K¤nSTq 

ºL!"SmirBAr��vÞ���+%2q*HZ,irRL ,/��$

��]L!"

,�49�vÞ��`���<��-rB�	 Ø´��C@i�"

¹wexp

C 2�5 #include <math.h>

double exp(double x);

C++�2�5 #include <cmath>

double std::exp(double x);

�«UV  9/�/ ��	�,�.��

¢¬ ��4�vÞ��ÀÞ���	uÞvÞK-�L!"-][��,�� !"��	[q°º!.

RT~¨����B]L!"

e double x, y;

x = 2.0;
y = exp(x);     /* y = 7.38, which is e**2.0 */
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ª«�fabs

C 2�5 #include <math.h>

double fabs(double x);

C++�2�5 #include <cmath>

double std::fabs(double x);

�«UV  9/�/ ��	�?03/��

¢¬ 8#1/�vÞ��j�ÝÞßÞ ���	zj[K-�L!"

e double x, y<

x = –57.5;
y = fabs(x); /* return value = +57.5 */

�:�

=-��fclose

C 2�5 #include <stdio.h>

int fclose(FILE *_fp);

C++�2�5 #include <cstdio>

int std::fclose(FILE *_fp);

�«UV  9/�/ ��	�?�2*/,��

¢¬ 8+,2/��vÞ��E?.�qu!+,*�2K¬�Z�è���	+,*�2�vÃE

AÈr�¬­
�K�O���L!"
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���
ô
J9�feof

C 2�5 #include <stdio.h>

int feof(FILE *_fp);

C++�2�5 #include <cstdio>

int std::feof(FILE *_fp);

�«UV  9/�/ ��	�?,*?��

¢¬ 8�28�vÞ��E?.�qu!+,*�2	 �<FJ�=NK%+,�L!"

N��
ô
J9�ferror

C 2�5 #include <stdio.h>

int ferror(FILE *_fp);

C++�2�5 #include <cstdio>

int std::ferror(FILE *_fp);

�«UV  9/�/ ��	�?,  * ��

¢¬ 8�FF2F�vÞ��E?.�qu!+,*�2	���=NK%+,�L!"

®y¯¨��:
���+�fflush

C 2�5 #include <stdio.h>

int fflush(register FILE *_fp);

C++�2�5 #include <cstdio>

int std::fflush(register FILE *_fp);

�«UV  9/�/ ��	�??21/A��

¢¬ 88,-/;�vÞ��E?.�qu!+,*�2	���FZ¬­K¬�Z�è�L!"
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z
å4
LH�Hfgetc

C 2�5 #include <stdio.h>

int fgetc(register FILE *_fp);

C++�2�5 #include <cstdio>

int std::fgetc(register FILE *_fp);

�«UV  9/�/ ��	�?=,9���

¢¬ 8:�=+�vÞ��E?.�qu!+,*�2·	�	d�Kgh�hL!"

L5v�=�
;<fgetpos

C 2�5 #include <stdio.h>

int fgetpos(FILE *_fp, fpos_t *pos);

C++�2�5 #include <cstdio>

int std::fgetpos(FILE *_fp, fpos_t *pos);

�«UV  9/�/ ��	�?=,9.*/��

¢¬ 8:�=42/�vÞ��E?.�qu!+,*�2	¬­
�]^=N	p¤[K�.*/�qu

!#.�ð�,�8â�L!"

z
¸wå4
LH�Hfgets

C 2�5 #include <stdio.h>

char *fgets(char *_ptr, register int _size, register FILE *_fp);

C++�2�5 #include <cstdio>

char *std::fgets(char *_ptr, register int _size, register FILE *_fp);

�«UV  9/�/ ��	�?=,9/��

¢¬ 8:�=/�vÞ��us��Þ	d�K�E?.�qu!+,*�2»Ègh�h�E.9 

 usir�{_��rL!"gh�LrRd�	Þ�� E/4I, ��� !"
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d�( floor

C 2�5 #include <math.h>

double floor(double x);

C++�2�5 #include <cmath>

double std::floor(double x);

�«UV  9/�/ ��	�?2** ��

¢¬ 8,22F�vÞ������	1°	dÞKo!j�ÝÞßÞK-�L!"

e double answer;

answer = floor(3.1415); /* answer =  3.0 */
answer = floor(–3.5);   /* answer = –4.0 */

ÓE+w½úûfmod

C 2�5 #include <math.h>

double fmod(double x, double y);

C++�2�5 #include <cmath>

double std::fmod(double x, double y);

�«UV  9/�/ ��	�?-*+��

¢¬ 802.�vÞ����K�7� 6��s^	j�ÝÞßÞK-�L!"7UWUWU��	Tº�

S	vÞ����K-�L!"

e double x, y, r;

x = 11.0;
y = 5.0;
r = fmod(x, y); /* fmod returns 1.0 */
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�:�

L�,�fopen

C 2�5 #include <stdio.h>

FILE *fopen(const char *_fname, const char *_mode);

C++�2�5 #include <cstdio>

FILE *std::fopen(const char *_fname, const char *_mode);

�«UV  9/�/ ��	�?*.,5�� 

¢¬ 824�*�vÞ��E?50-,�qu!¬­
�K#�$��L!"E-*+,�qu!d�_

���¬­
�	#�$���qy�ir��L!"

9�<�/
¡Z�Hfprintf

C 2�5 #include <stdio.h>

int fprintf(FILE *_fp, const char *_format, ...);

C++�2�5 #include <cstdio>

int std::fprintf(FILE *_fp, const char *_format, ...);

�«UV  9/�/ ��	�?. 459?��

¢¬ 84F�*=8�vÞ��E?.�qu!+,*�2\	�º�hK¤�L!"E?* -09�qu!

d�_���+,*�2\	�º�h��qy�ir��L!"

å4
¡Z�Hfputc

C 2�5 #include <stdio.h>

int fputc(int _c, register FILE *_fp);

C++�2�5 #include <cstdio>

int std::fputc(int _c, register FILE *_fp);

�«UV  9/�/ ��	�?.19���

¢¬ 84-=+�vÞ��E?.�qu!+,*�2� ���d�K�º�hL!"
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å4¿
¡Z�Hfputs

C 2�5 #include <stdio.h>

int fputs(const char *_ptr, register FILE *_fp);

C++�2�5 #include <cstdio>

int std::fputs(const char *_ptr, register FILE *_fp);

�«UV  9/�/ ��	�?.19/��

¢¬ 84-=/�vÞ��E?.�qu!+,*�2��E.9 �qu!d�_K�º�hL!"

9�<�/
LH�Hfread

C 2�5 #include <stdio.h>

size_t fread(void *_ptr, size_t size, size_t count, FILE *_fp);

C++�2�5 #include <cstdio>

size_t std::fread(void *_ptr, size_t size, size_t count, FILE *_fp);

�«UV  9/�/ ��	�? ,0+��

¢¬ 8F�#.�vÞ��E?.�qu!+,*�2»È	gh�hK¤�L!"��3�)��

E.9 �qu!{_�8âirL!"gh�LrR#.�ð�,	Þ��E�*159� 

!"#.�ð�,	Ä
�� �E/4I,� !"

st<
Ì�free

C 2�5 #include <stdlib.h>

void free(void *ptr);

C++�2�5 #include <cstdlib>

void std::free(void *ptr);

�«UV  9/�/ ��	�-,-* 7��

¢¬ 8F���vÞ��-022*���022*�� ,022*��	`����~]6]Æ�Èr� 	.9 �q

u!���ë*w÷KQã�L!"Sr�~]��ë*w÷K���� ºL!"

6]Æ�Èr��B�w÷KQã�~nT!RT�vÞ��/Ð½�-]L!"

����#;#�ö��	�#������l�RB�ë*6]Æ�mKb���C@i�"

e �	} �����F
,K6]Æ��»È�Qã�L!"

char *x;
x = malloc(10);    /*  allocate 10 bytes   */
free(x);    /*  free 10 bytes       */
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�:�

L�,�freopen

C 2�5 #include <stdio.h>

FILE *freopen(const char *_fname, const char *_mode, register FILE *_fp);

C++�2�5 #include <cstdio>

FILE *std::freopen(const char *_fname, const char *_mode, register FILE *_fp);

�«UV  9/�/ ��	�? ,*.,5��
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+wT*¹wTfrexp

C 2�5 #include <math.h>

double frexp(double value, int *exp);

C++�2�5 #include <cmath>

double std::frexp(double value, int *exp);
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e double fraction;

int exp;

fraction = frexp(3.0, &exp);
/* after execution, fraction is .75 and exp is 2 */
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C 2�5 #include <stdio.h>

int fscanf(FILE *_fp, const char *_fmt, ...);

C++�2�5 #include <cstdio>

int std::fscanf(FILE *_fp, const char *_fmt, ...);
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C 2�5 #include <stdio.h>

int fseek(register FILE *_fp, long _offset, int _ptrname);

C++�2�5 #include <cstdio>

int std::fseek(register FILE *_fp, long _offset, int _ptrname);
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C 2�5 #include <stdio.h>

int fsetpos(FILE *_fp, const fpos_t *_pos);

C++�2�5 #include <cstdio>

int std::fsetpos(FILE *_fp, const fpos_t *_pos);
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C 2�5 #include <stdio.h>

long ftell(FILE *_fp);

C++�2�5 #include <cstdio>

long std::ftell(FILE *_fp);
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C 2�5 #include <stdio.h>

size_t fwrite(const void *_ptr, size_t _size, size_t _count, register FILE *_fp);

C++�2�5 #include <cstdio>

size_t std::fwrite(const void *_ptr, size_t _size, size_t _count, register FILE *_fp);
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LH�Hgetc

C 2�5 #include <stdio.h>

int getc(FILE *_fp);

C++�2�5 #include <cstdio>

int std::getc(FILE *_fp);
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C 2�5 #include <stdio.h>

int getchar(void);

C++�2�5 #include <cstdio>

int std::getchar(void);
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C 2�5 #include <stdlib.h>

char *getenv(const char *_string);

C++�2�5 #include <cstdlib>

char *std::getenv(const char *_string);
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C 2�5 #include <stdio.h>

char *gets(char *_ptr);

C++�2�5 #include <cstdio>

char *std::gets(char *_ptr);

�«UV  9/�/ ��	�?=,9/��

¢¬ :�=/�vÞ��=;��3F
+»È��¤Kgh�hL!"gh�Lr�d�

��E.9 � usir�{_��]L!"



��V�W\]�>3^l�Up2¢¬

!��!��V�W\]�>3^

.<��v
�ígmtime

C 2�5 #include <time.h>

struct tm *gmtime(const time_t *timer);

C++�2�5 #include <ctime>

struct tm *std::gmtime(const time_t *timer);
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C 2�5 #include <ctype.h>

int isalnum(int c); int islower(int c);
int isalpha(int c); int isprint(int c);
int isascii(int c); int ispunct(int c);
int iscntrl(int c); int isspace(int c);
int isdigit(int c); int isupper(int c);
int isgraph(int c); int isxdigit(int c);

C++�2�5 #include <cctype>

int std::isalnum(int c); int std::islower(int c);
int std::isalpha(int c); int std::isprint(int c);
int std::isascii(int c); int std::ispunct(int c);
int std::iscntrl(int c); int std::isspace(int c);
int std::isdigit(int c); int std::isupper(int c);
int std::isgraph(int c); int std::isxdigit(int c);
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isalpha 
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islower 
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isupper 
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isxdigit � Ûw4����5�#�8������#üô&'()
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*Û�7@ÛÂldexp

C 2�5 #include <math.h>

double ldexp(double x, int exp);

C++�2�5 #include <cmath>

double std::ldexp(double x, int exp);
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e double result;

result = ldexp(1.5, 5); /* result is 48.0 */
result = ldexp(6.0, –3); /* result is 0.75 */

!��� ¶�v
 .���,.��#¿Àldiv

�2ílocaltime

C 2�5 #include <time.h>

struct tm *localtime(const time_t *timer);

C++�2�5 #include <ctime>

struct tm *std::localtime(const time_t *timer);
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C 2�5 #include <math.h>

double log(double x);

C++�2�5 #include <cmath>

double std::log(double x);
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¢¬ float x, y;

x = 2.718282;
y = log(x); /* Return value = 1.0 */

fY«wlog10

C 2�5 #include <math.h>

double log10(double x);

C++�2�5 #include <cmath>

double std::log10(double x);
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e float x, y;

x = 10.0;
y = log(x); /* Return value = 1.0 */

!�!� ¶�v
 /�=304�,2*:304 #¿Àlongjmp
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C 2�5 ,-�I�,_@�'cÎ)

int ltoa(long val, char *buffer);

C++�2�5 ,-�I�,_@�'cÎ)

int std::ltoa(long val, char *buffer);
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st<#�� malloc

C 2�5 #include <stdlib.h>

void *malloc(size_t size);

C++�2�5 #include <cstdlib>

void *std::malloc(size_t size);
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C 2�5 #include <string.h>

void *memchr(const void *cs, int c, size_t n);

C++�2�5 #include <cstring>

void *std::memchr(const void *cs, int c, size_t n);
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st<��memcmp

C 2�5 #include <string.h>

int memcmp(const void *cs, const void *ct, size_t n);

C++�2�5 #include <cstring>

int std::memcmp(const void *cs, const void *ct, size_t n);
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C 2�5 #include <string.h>

void *memcpy(void *s1, const void *s2, size_t n);

C++�2�5 #include <cstring>

void *std::memcpy(void *s1, const void *s2, size_t n);
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C 2�5 #include <string.h>

void *memmove(void *s1, const void *s2, size_t n);

C++�2�5 #include <cstring>

void *std::memmove(void *s1, const void *s2, size_t n);
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C 2�5 #include <string.h>

void *memset(void *mem, register int ch, size_t length);

C++�2�5 #include <cstring>

void *std::memset(void *mem, register int ch, size_t length);
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C 2�5 ,-�I�,_@�'cÎ)

void minit(void);

C++�2�5 ,-�I�,_@�'cÎ)

void std::minit(void);
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C 2�5 #include <time.h>

time_t *mktime(struct tm *timeptr);

C++�2�5 #include <ctime>

time_t *std::mktime(struct tm *timeptr);
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#include <time.h>
static const char *const wday[] = {

”Sunday”, ”Monday”, ”Tuesday”, ”Wednesday”,
”Thursday”, ”Friday”, ”Saturday” };

struct tm time_str;

time_str.tm_year  = 2001 – 1900;
time_str.tm_mon   = 7;
time_str.tm_mday  = 4;
time_str.tm_hour  = 0;
time_str.tm_min   = 0;
time_str.tm_sec   = 1;
time_str.tm_isdst = 1;

mktime(&time_str);

/* After calling this function, time_str.tm_wday    */
/*    contains the day of the week for July 4, 2001 */
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C 2�5 #include <math.h>

double modf(double value, double *iptr);

C++�2�5 #include <cmath>

double std::modf(double value, double *iptr);
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e double value, ipart, fpart;

value = –3.1415;

fpart = modf(value, &ipart);

/* After execution, ipart contains –3.0, */
/* and fpart contains –0.1415.          */

N��|�
��,perror

C 2�5 #include <stdio.h>

void perror(const char *_s);

C++�2�5 #include <cstdio>

void std::perror(const char *_s);
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C 2�5 #include <math.h>

double pow(double x, double y);

C++�2�5 #include <cmath>

double std::pow(double x, double y);
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e double x, y, z;

x = 2.0;
y = 3.0;
x = pow(x, y); /* return value = 8.0 */


�y¯;
¡Z�Hprintf

C 2�5 #include <stdio.h>

int printf(const char *_format, ...);

C++�2�5 #include <cstdio>

int std::printf(const char *_format, ...);
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¡Z�Hputc

C 2�5 #include <stdio.h>

int putc(int _x, FILE *_fp);

C++�2�5 #include <cstdio>

int std::putc(int _x, FILE *_fp);

�«UV  9/�/ ��	�.19���
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�y¯;
å4
¡Z�Hputchar

C 2�5 #include <stdio.h>

int putchar(int _x);

C++�2�5 #include <cstdio>

int std::putchar(int _x);
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¢¬ 4-=+;#F�vÞ��=;��3F
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�y¯;
¡Z�Hputs

C 2�5 #include <stdio.h>

int puts(const char *_ptr);

C++�2�5 #include <cstdio>

int std::puts(const char *_ptr);
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B¿
���qsort

C 2�5 #include <stdlib.h>

void qsort(void *base, size_t nmemb, size_t size, int (*compar) ());

C++�2�5 #include <cstdlib>

void std::qsort(void *base, size_t nmemb, size_t size, int (*compar) ());
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¢¬ U/2F=�vÞ��5-,-3�Ù	��F»È0R{_K>�,�L!"bÞ �30/,���

>�,ir��B�{_	1K	��FKu�L!"bÞ�/4I,�����F	Ä
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bÞ��*-.0 ���{__]	«�K� !RvÞKu�L!"� vÞ���	

~n�OI�L!"

int  cmp(const void *ptr1, const void *ptr2)

�-.�vÞ��.9 ��T�.9 ��qu!#.�ð�,K� ���	[	�½r»K-

�L!"

S � *4=F�i *4=F�7�+[�*Z

� *4=F�i *4=F�*Ã&�*Z

Q � *4=F�i *4=F�7�3Z�*Z

Æ�wrand/srand

C 2�5 #include <stdlib.h>

int rand(void);
void srand(unsigned int seed);

C++�2�5 #include <cstdlib>

int std::rand(void);
void std::srand(unsigned int seed);
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/ 05+�K`��!U� � 05+�K`��!T���?	[q ��� �/ 05+�K`���
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G�,C���
¦ñrealloc

C 2�5 #include <stdlib.h>

void *realloc(void *packet, size_t size);

C++�2�5 #include <cstdlib>

void *std::realloc(void *packet, size_t size);
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 ���K-�L!"

� w÷K6]Æ�RSTq ºB�µ¶�<	�ë*w÷���irB�

 � ,022*������K-�L!"
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?Kremove

C 2�5 #include <stdio.h>

int remove(const char *_file);

C++�2�5 #include <cstdio>

int std::remove(const char *_file);
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¢¬ F�02���HvÞ��E?42,�Hqu!¬­
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�:�

ÇÒ¦ñrename

C 2�5 #include <stdio.h>

int rename(const char *old_name, const char *new_name);

C++�2�5 #include <cstdio>

int std::rename(const char *old_name, const char *new_name);
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¢¬ F�*#0��HvÞ��*2+E50-,�Hqu!¬­
�	�UK���L!"����U

��5,>E50-,�Hqu���L!"
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67;
�:�
�C
ô
ò£rewind

C 2�5 #include <stdio.h>

void rewind(register FILE *_fp);

C++�2�5 #include <cstdio>

void std::rewind(register FILE *_fp);
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�®¯n�
9�<�/
LH�Hscanf

C 2�5 #include <stdio.h>

int scanf(const char *_fmt, ...);

C++�2�5 #include <cstdio>

int std::scanf(const char *_fmt, ...);
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9�<�/Y
¨��:
¹£setbuf

C 2�5 #include <stdio.h>

void setbuf(register FILE *_fp, char *_buf);

C++�2�5 #include <cstdio>

void std::setbuf(register FILE *_fp, char *_buf);
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¢-��
�vm�,setjmp/longjmp

C 2�5 #include <setjmp.h>

int setjmp(jmp_buf env)
void longjmp(jmp_buf env, int _val)

C++�2�5 #include <csetjmp>

int std::setjmp(jmp_buf env)
void std::longjmp(jmp_buf env, int _val)
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�«UV  9/�/ ��	�/,9D-.

¢¬ /,9D-.�A�lZÒ��Æ	vÞ	`���T_*�v!R7ÏKF
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	��'�O�vÞK ����½�st�L!"

� �
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� ����
��'�O��\T �2*5=D-.�vÞ �� ºR~n��`���þ

�K�D-.E31?�bÞ�-c�L!"

ÍÎ	`���»È	-]	µ¶�/,9D-.�'�O� ���K-�L!"

2*5=D-.�vÞ	`�����T��-Rµ¶�/,9D-.�'�O�����k	[

K-�L!"

� �����
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2*5=D-.�q²è!RT�j`!R�/,9D-.�	`��� �EB02��us��[
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e SrÈ	vÞ��ì�R���1+,	,�vÞ`���»ÈÍÝ�-rR~n

�!R����ÕrL!"

#include <setjmp.h>

jmp_buf env;

main()
{
   int errcode;

   if ((errcode = setjmp(env)) == 0)
      nest1();
   else
      switch (errcode)
   . . .
}
   . . .
nest42()
{
   if (input() == ERRCODE42)
   /* return to setjmp call in main */
      longjmp (env, ERRCODE42);
   . . .
}
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fgJ�setvbuf

C 2�5 #include <stdio.h>

int setvbuf(register FILE *_fp, register char *_buf, register int _type,
register size_t _size);

C++�2�5 #include <cstdio>

int std::setvbuf(register FILE *_fp, register char *_buf, register int _type,
register size_t _size);

�«UV  9/�/ ��	�/,9B31?��
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?��GK� ?¨��:<�.#?j

?���K� ¨��:<�._?�T�

���sin

C 2�5 #include <math.h>

double sin(double x);

C++�2�5 #include <cmath>

double std::sin(double x);
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e double radian, sval;     /* sval is returned by sin */

radian = 3.1415927;
sval = sin(radian);      /* –1 is returned by sin  */
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U��Ó<�=C���sinh

C 2�5 #include <math.h>

double sinh(double x);

C++�2�5 #include <cmath>

double std::sinh(double x);
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e double x, y;

x = 0.0;
y = sinh(x);      /* return value = 0.0 */

9�<�/
¡Z�Hsprintf

C 2�5 #include <stdio.h>

int sprintf(char _string, const char *_format, ...);

C++�2�5 #include <cstdio>

int std::sprintf(char _string, const char *_format, ...);
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�2�sqrt

C 2�5 #include <math.h>

double sqrt(double x);

C++�2�5 #include <cmath>

double std::sqrt(double x);
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e double x, y;

x = 100.0;
y = sqrt(x);      /* return value = 10.0 */

!� 5¶�v
 F#*.�/F#*. #¿Àsrand

9�<�/
LH�Hsscanf

C 2�5 #include <stdio.h>

int sscanf(const char *str, const char *format, ...);

C++�2�5 #include <cstdio>

int std::sscanf(const char *str, const char *format, ...);
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å4¿
gýstrcat

C 2�5 #include <string.h>

char *strcat(char *string1, char *string2);

C++�2�5 #include <cstring>

char *std::strcat(char *string1, char *string2);
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char *a, *b, *c;
.
.
.

/* a ––> ”The quick black fox\0”                          */
/* b ––> ” jumps over \0”                                 */
/* c ––> ”the lazy dog.\0”                                */

strcat (a,b);

/* a ––> ”The quick black fox jumps over \0”              */
/* b ––> ” jumps over \0”                                 */
/* c ––> ”the lazy dog.\0” */

strcat (a,c);

/* a ––> ”The quick black fox jumps over the lazy dog.\0” */
/* b ––> ” jumps over \0”                                 */
/* c ––> ”the lazy dog.\0”                                */

å4
P|
y�
×ystrchr

C 2�5 #include <string.h>

char *strchr(const char *string, int c);

C++�2�5 #include <cstring>

char *std::strchr(const char *string, int c);

�«UV  9/�/ ��	�/9 �A ��
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e char *a = ”When zz comes home, the search is on for zs.”;

char *b;

char the_z = ’z’;

b = strchr(a,the_z);

S	} ��*3���II�	1K	�I�Ku�L!"
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å4¿
��strcmp/strcoll

C 2�5 #include <string.h>

int strcmp(const char *string1, const char *string2);
int strcoll(const char *string1, const char *string2);

C++�2�5 #include <cstring>

int std::strcmp(const char *string1, const char *string2);
int std::strcoll(const char *string1, const char *string2);
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Q � */=F�*:� i */=F�*:� 7�3Z�*Z

e char *stra = ”why ask why”;

char *strb = ”just do it”;

char *strc = ”why ask why”;

if (strcmp(stra, strb) > 0)
   {
      /*    statements here will be executed    */
   }
if (strcoll(stra, strc) == 0)
   {

      /* statements here will be executed also */
   }

å4¿
�8�strcpy

C 2�5 #include <string.h>

char *strcpy(char *dest, const char *src);

C++�2�5 #include <cstring>

char *std::strcpy(char *dest, const char *src);
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char *a = ”The quick black fox”;
char *b = ” jumps over ”;

/* a ––> ”The quick black fox\0” */
/* b ––> ” jumps over \0” */

strcpy(a,b);

/* a ––> ” jumps over \0” */
/* b ––> ” jumps over \0” */

j÷ å4w
×ystrcspn

C 2�5 #include <string.h>

size_t strcspn(const char *string, const char *chs);

C++�2�5 #include <cstring>

size_t std::strcspn(const char *string, const char *chs);
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e char *stra = ”who is there?”;

char *strb = ”abcdefghijklmnopqrstuvwxyz”;

char *strc = ”abcdefg”;

size_t length;

length = strcspn(stra,strb);   /* length = 0 */
length = strcspn(stra,strc);   /* length = 9 */
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å4¿N��strerror

C 2�5 #include <string.h>

char *strerror(int errno);

C++�2�5 #include <cstring>

char *std::strerror(int errno);
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¡ Rstrftime

C 2�5 #include <time.h>

size_t *strftime(char *s, size_t maxsize, const char *format, 
const struct tm *timeptr);

C++�2�5 #include <ctime>

size_t *std::strftime(char *s, size_t maxsize, const char *format, 
const struct tm *timeptr);
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C 2�5 #include <string.h>

size_t strlen(const char *string);

C++�2�5 #include <cstring>

size_t std::strlen(const char *string);
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e char *stra = ”who is there?”;

char *strb = ”abcdefghijklmnopqrstuvwxyz”;

char *strc = ”abcdefg”;

size_t length;

length = strlen(stra); /* length = 13 */
length = strlen(strb); /* length = 26 */
length = strlen(strc); /* length = 7  */

å4¿
gýstrncat

C 2�5 #include <string.h>

char *strncat(char *dest, const char *src, size_t n);

C++�2�5 #include <cstring>

char *std::strncat(char *dest, const char *src, size_t n);

�«UV  9/�/ ��	�/9 5�09��

¢¬ /=F*+#=�vÞ��/��	öè¿�d�KÂÄ��	1°�5�Ù	d�K�+,/9��qr�L

!"<	�+,/9�	öèd�	¿�d���/ ��	aÛ	d�Ñ�Ñ�ºirL!"

/9 5�09�vÞ����¿�d�KEAL!"S	vÞ�� +,/9�	[K-�L!"
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e �	} ��*0�*3�*��qu!d�_���
��,�{ir��R[q6]Æ
�Èr��L!"
��,	©	 �R��	oy��¿�d�Ko�L!"

char *a, *b, *c;
size_t size = 13;
.
.
.

/* a––> ”I do not like them,\0”              */;
/* b––> ” Sam I am, \0”                      */;
/* c––> ”I do not like green eggs and ham\0” */;

strncat (a,b,size);

/* a––> ”I do not like them, Sam I am, \0”   */;
/* b––> ” Sam I am, \0”                      */;
/* c––> ”I do not like green eggs and ham\0” */;

strncat (a,c,size);

/* a––> ”I do not like them, Sam I am, I do not like\0”  */;
/* b––> ” Sam I am, \0”                                  */;
/* c––> ”I do not like green eggs and ham\0”             */;
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å4¿
��strncmp

C 2�5 #include <string.h>

int strncmp(const char *string1, const char *string2, size_t n);

C++�2�5 #include <cstring>

int std::strncmp(const char *string1, const char *string2, size_t n);

�«UV  9/�/ ��	�/9 5�-.��

¢¬ /=F*+04�vÞ��/��	1°�5�Ù	d�K�/��T� �L!"S	vÞ���	[

	�½r»K-�L!"

S � */=F�*:� i */=F�*:� 7�+[�*Z

DD&&&� */=F�*:� i */=F�*:� *Ã&�*Z

Q � */=F�*:� i */=F�*:� 7�3Z�*Z

e char *stra = ”why ask why”;

char *strb = ”just do it”;

char *strc = ”why not?”;

size_t size = 4;

if (strcmp(stra, strb, size) > 0)
   {
      /* statements here will get executed */
   }
if (strcomp(stra, strc, size) == 0)
   {
      /* statements here will get executed also */
   }
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å4¿
�8�strncpy

C 2�5 #include <string.h>

char *strncpy(char *dest, const char *src, size_t n);

C++�2�5 #include <cstring>

char *std::strncpy(char *dest, const char *src, size_t n);

�«UV  9/�/ ��	�/9 5�.7��

¢¬ /=F*+4N�vÞ��1ô �5�Ù	d�K�/ ��»È�+,/9��
A��L!"�/ ��	ái

q�5�d��Ñ	µ¶��/ ��	öÕ]��¿�d��
A�irLÐ�"ð��

�d�_»Èd�K
A�!RT�S	vÞ	�/�>E ºLÐ�"/ ��	á

iq�5�d�ad	Tº�/9 5�.7��¿�d�K�+,/9��qr��+,/9�	d�Þq

�5�d��BR~n��d�L!"S	vÞ�� +,/9�	[K-�L!"

e /9 3�	U��w�q\���S	d�_q���d�	ái�B���RST�Ø´

��C@i�"L��/9 ��	1K	���d��l
m�w��l0-m�f~�w�T

B���R	 ����/9 5�.7�KÀ¤!RT�/9 0��!c�����	w�q#C

Ñ
�0-mT�n¬ã�� îL]L!"
��,	©	�R��	oy��¿�d�K

o�L!"

char *stra = ”she’s the one mother warned you of”;
char *strb = ” he’s”;
char *strc = ”I am the one father warned you of”;
char *strd = ”oops”;
int length = 5;

strncpy (stra,strb,length);

/* stra––> ” he’s the one mother warned you of\0” */;
/* strb––> ” he’s\0”                              */;
/* strc––> ”I am the one father warned you of\0”  */;
/* strd––> ”oops\0”                               */;

strncpy (stra,strc,length);

/* stra––> ”I am  the one mother warned you of\0” */;
/* strb––> ” he’s\0”                              */;
/* strc––> ”I am the one father warned you of\0”  */;
/* strd––> ”oops\0”                               */;

strncpy (stra,strd,length);

/* stra––> ”oops\0”                               */;
/* strb––> ” he’s\0”                              */;
/* strc––> ”I am the one father warned you of\0”  */;
/* strd––> ”oops\0”                               */;
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×Østrpbrk

C 2�5 #include <string.h>

char *strpbrk(const char *string, const char *chs);

C++�2�5 #include <cstring>

char *std::strpbrk(const char *string, const char *chs);

�«UV  9/�/ ��	�/9 .3 C��

¢¬ /=F41F9�vÞ��d�_	© ��A/�	�½r»	d�q1K�prR]^K��

�L!"ìý!Rd�K��!RT�/9 .3 C���	d�Ku!Å
�)K-�

L!"�	d�qc��B�µ¶��¿�|Å
�) 	���K-�L!"

e char *stra = ”it wasn’t me”;

char *strb = ”wave”;

char *a;

a = strpbrk (stra,strb);

S	}	\T ��*0���>0/5M9�	©	�>�Ku�L!"

å4
P�
y�
×ystrrchr

C 2�5 #include <string.h>

char *strrchr(const char *string, int c);

C++�2�5 #include <cstring>

char *std::strrchr(const char *string, int c);

�«UV  9/�/ ��	�/9  �A ��

¢¬ /=FF+;F�vÞ��/9 45=�	© d����q1!�prR]^K���L!"�	d�

K��!RT�/9  �A ���	d�Ku!Å
�)K-�L!"�	d�qc�

�B�µ¶��¿�|Å
�) �	���K-�L!"

e char *a = ”When zz comes home, the search is on for zs”;

char *b;

char the_z = ’z’;

S	}	\T ��*3���d�_	öÕ]�í� �I/�	©	�I�Ku�L!"
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÷ å4w
×Østrspn

C 2�5 #include <string.h>

size_t *strspn(const char *string, const char *chs);

C++�2�5 #include <cstring>

size_t *std::strspn(const char *string, const char *chs);

�«UV  9/�/ ��	�/9 /.5��

¢¬ /=F/4*�vÞ���A/��\Rd�@A �0ir��/9 45=�	aÛ	��	áiK-

�L!"/9 45=�	©	aÛ	d�q��A/��B�µ¶�/9 /.5�vÞ����K-�L

!"

e char *stra = ”who is there?”;

char *strb = ”abcdefghijklmnopqrstuvwxyz”;

char *strc = ”abcdefg”;

size_t length;

length = strcspn(stra,strb);       /* length = 3 */
length = strcspn(stra,strc);       /* length = 0 */

÷ å4¿
×Østrstr

C 2�5 #include <string.h>

char *strstr(const char *string1, const char *string2);

C++�2�5 #include <cstring>

char *std::strstr(const char *string1, const char *string2);

�«UV  9/�/ ��	�/9 /9 ��

¢¬ /=F/=F�vÞ��/9 45=��	© �/9 45=��	öè¿�d�K�C ��q1K�prR]^

K���L!"/9 /9 ���ìý!Rd�_KÙ�ART�Ù�»���	d �_

\	Å
�)K-�L!"ìý!Rd�_qÙ�»ÈB»��µ¶��S	vÞ

��¿��Å
�)K-�L!"/9 45=��qái���	d�_Ku!µ¶��

/9 /9 ���/9 45=��K-�L!"

e char *stra = ”so what do you want for nothing?”;

char *strb = ”what”;

char *ptr;

ptr = strstr(stra,strb);

Å
�)�*.9 ���1K	d�_	 �>A09�	©	�>�Ku�L!"
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å4¿n�w�;
¦§strtod/strtol/
strtoul

C 2�5 #include <stdlib.h>

double strtod(const char *st, char **endptr);
long strtol(const char *st, char **endptr, int base);
unsigned long strtoul(const char *st, char **endptr, int base);

C++�2�5 #include <cstdlib>

double std::strtod(const char *st, char **endptr);
long std::strtol(const char *st, char **endptr, int base);
unsigned long std::strtoul(const char *st, char **endptr, int base);

�«UV  9/�/ ��	�/9 9*+���/9 9*2���f~��/9 9*12��

¢¬ SrÈ����	vÞ��
��

�d�_KÞ[��>�L!"�r�r	vÞ	bÞ

/9���<	d�_Ku�L!"bÞ �,5+.9 ���Å
�)Ku�L!"SrÈ	

vÞ���>ir�d�_�#C1K	d�Ku!~n��S	Å
�)K�s

�L!"dÞ\	�>K¤nvÞ����n����	bÞ�30/,��\]L!"S	

bÞ���	ç d�_K�>!R»KvÞ�u{�L!"

� /=F=2.�vÞ��d�_Kj�ÝÞß[��>�L!" d�_	w;��	

Tf] !"

[space] [sign] digits [.digits] [e|E [sign] integer]

<	d�_qw	Tº©��	w;qm�CB�Tº��S	vÞ����K

-�L!"�>!	[q#�F�¬O��BRT�S	vÞ��±
)$6<EL
8�K-�L!"�>!	[qG�Ò�¬O��BRT�S	v

Þ����K-�L!"�>!	[q#�F�¬O�©G�Ò�¬O��BR

T�,  5*�q�<�
�6<�	[��sirL!"

� /=F=2,�vÞ��d�_K¤ádÞ��>�L!" d�_	w;��	Tf

] !"

[space] [sign] digits [.digits] [e|E [sign] integer]

� /=F=2-,�vÞ�d�_KñÌB�¤ádÞ��>�L!"d�_���	w

; us�L!"

[space] [sign] digits [.digits] [e|E [sign] integer]

/.0�,��ÝÞ).»ßÍ).�+ö�+�F��_*��;®]�§¤K�h¶

ÕÐ�{�L!"/.0�,�	!��#$�¼�	ñÌ �/4=5�iÈ�Þ[	dÞ�K

{!�+4=49/�q#ºL!"�	\T��Þ[	ÝÞ�q#º�#$�¼�	ñÌ

/4=5�K��uÞ�q#ºL!"
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«N ºB�d�qK���p��]^ �d�_�öÕ]L!",5+.9 �qu

!Å
�)��S	d�Ku!~n��sirL!"

å4¿
��=�;
�#strtok

C 2�5 #include <string.h>

char *strtok(char *str1, const char *str2);

C++�2�5 #include <cstdio>

char *std::strtok(char *str1, const char *str2);

�«UV  9/�/ ��	�/9 9*C��

¢¬ /=F=29�vÞKÃ#��`��!T�/9 ����/9 ��	d� �ÊÈrRìÃ	,��

���6irL!"`���	����	,���\	Å
�)q-]L!"

e �	}	�/9 9*C�	1K	`���	\T�Å
�) �/9 0��d�_�,��1/,R��Ku

�L!"Sr��1K	w�	\��]^��/9 9*C�q¿�d�K!���»È 

!"
��,	 �R���¿�d�Ko�L!"

char *stra = ”excuse me while I kiss the sky”;
char *ptr;

ptr = strtok (stra,” ”); /* ptr ––> ”excuse\0”  */
ptr = strtok (0,” ”); /* ptr ––> ”me\0”      */
ptr = strtok (0,” ”); /* ptr ––> ”while\0”   */

å4
¦§strxfrm

C 2�5 #include <string.h>

size_t strxfrm(char *to, const char *from, size_t n);

C++�2�5 #include <cstring>

size_t std::strxfrm(char *to, const char *from, size_t n);

¢¬ /=F�8F0�vÞ��? *-�qu!�5�d�K�9*�qu!�5�d���>�L!"
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I�v���tan

C 2�5 #include <math.h>

double tan(double x);

C++�2�5 #include <cmath>

double std::tan(double x);

�«UV  9/�/ ��	�905��

¢¬ =#*�vÞ��j�ÝÞßÞ���	)��ð�,K-�L!"������G� o�

�·� !"bÞ	[q°º!.RT�Z´N	\R��q�T��ãÈrB�

»�L��CãÈrBCB]L!"

e double x, y;

x = 3.1415927/4.0;
y = tan(x);          /* return value = 1.0 */

U��Ó<�=CI�v���tanh

C 2�5 #include <math.h>

double tanh(double x);

C++�2�5 #include <cmath>

double std::tanh(double x);

�«UV  9/�/ ��	�905A��

¢¬ =#*;�vÞ��j�ÝÞßÞ ���	Y
��*Z�|)��ð�,K-�L!"

e double x, y;

x = 0.0;
y = tanh(x); /* return value = 0.0 */

í�time

C 2�5 #include <time.h>

time_t time(time_t *timer);

C++�2�5 #include <ctime>

time_t std::time(time_t *timer);
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�«UV  9/�/ ��	�94-,��

¢¬ =�0��vÞ��Ô oirRp�	Wã�Ò�K-�L!"Wã�Ò�K�� º

B�Tº��S	vÞ� ����K-�L!"94-, �q¿��Å
�) BAr��

S	vÞ��94-, �qu!#.�ð�,�-][�î��L!"

94-,�A�lZÒqOI�st!RvÞT�	����';���ö��	�'�������l�

÷vÞ�	94-,�A�mKb���C@i�" �

Ä67"$��3^OV�Z=>�o;�WW"23^Ó�

=�0��fw_I�Ô��C+9J/"Ô
fw�()&Ai( �����

_�\�\
�=�0��fw#��(@�"i@�'()

÷í�:�

1�tmpfile

C 2�5 #include <stdio.h>

FILE *tmpfile(void);

C++�2�5 #include <cstdio>

FILE *std::tmpfile(void);

�«UV  9/�/ ��	�9-.?42,��

¢¬ =048�,��vÞ��ì�¬­
�K/0�L!"

ÔÐT�:�
Ç
ü�tmpnam

C 2�5 #include <stdio.h>

char *tmpnam(char *_s);

C++�2�5 #include <cstdio>

char *std::tmpnam(char *_s);

�«UV  9/�/ ��	�9-.50-��

¢¬ =04*#0 �vÞ��ZJB¬­
��K{!d�_K 0�L!"
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¦§toascii

C 2�5 #include <ctype.h>

int toascii(int c);

C++�2�5 #include <cctype>

int std::toascii(int c);

�«UV  9/�/ ��	�9*0/�44��

¢¬ =2#/+���vÞ���]	�'�ÛZ,K'+�!RST�~]���KZJB�
��

�d�

�!RSTq ºL!"S	vÞ���Üõó	'�O`����E9*0/�44�q\]

L!"

3å4�+å4
¦§tolower/toupper

C 2�5 #include <ctype.h>

int tolower(int c);
int toupper(int c);

C++�2�5 #include <cctype>

int std::tolower(int c);
int std::toupper(int c);

�«UV F=/�/F+ �
�=2,2M�F�+

F=/�/F+�
�=2-44�F�+

¢¬ SrÈ����	vÞ��ºI	Ë� ���K°d�L��Ýd���>�L!"

� 9*2*>, �vÞ��°d�	bÞKÝd���>�L!"��q°d� B�µ

¶�9*2*>, ���	LL-�L!"

� 9*1.., �vÞ��Ýd�	bÞK°d���>�L!"��qÝd� B�µ

¶�9*1.., ���	LL-�L!"

S	vÞ���Üõó	'�O �E9*2*>, �T�E9*1.., �q\]L!"
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9�<�/;
å4
¡Z�Hungetc

C 2�5 #include <stdio.h>

int ungetc(int c, FILE *_fp);

C++�2�5 #include <cstdio>

int std::ungetc(int c, FILE *_fp);

�«UV  9/�/ ��	�15=,9���

¢¬ -*:�=+�vÞ��E?.�qu!+,*�2�d� ���K-�L!"

©¦Vw�=-va_arg/va_end/
va_start

C 2�5 #include <stdarg.h>

typedef char *va_list;
type va_arg(va_list, _type);
void va_end(va_list);
void va_start(va_list, parmN);

C++�2�5 #include <cstdarg>

typedef char *std::va_list;
type std::va_arg(va_list, _type);
void std::va_end(va_list);
void std::va_start(va_list, parmN);

�«UV /9+0 =�A��/9+0 =

¢¬ vÞ	©����q�3!Rò�Þ	bÞ `��irR�	q\]L!"S	

~nBvÞ�	ò�bÞvÞ�� ����	~nB'�OK�����À¤��bÞ

*+,K�ERSTq ºL!" E0.�����)��ò�bÞ*+,·	bÞK

u�L!"

� �#?/=#F=�'�O��ò�bÞvÞ	bÞ*+,·	aÛ	bÞKu!~n�

�E0.�KKL3�L!".0 -������)��ÜsirOIir�*+,	

©	u°	����)Ku�L!"

� �#?#F:�'�O��ò�bÞvÞ�j!R`��� ��	bÞ	[K-�

L!"B0E0 =�K`��!����E0.�q��irR	 �ò�bÞvÞ	ì

Ã	bÞ��B0E0 =��j!RÃ#`����~]-irL! �	B0E0 = �

*+,·	�	bÞKu!~n�E0.�K���L!�"97.,�����)��

�	�UK{�L!"S	����)��*+,·	p�	bÞ	�K{

�L!"

� �#?�*.�'�O��B0E/90 9�T�B0E0 =�	��!��+)Z�þ�K*HZ

,�L!"
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e int   printf (char *fmt...)
      va_list ap;
      va_start(ap, fmt);
      .
      .
      .
      i = va_arg(ap, int);    /* Get next arg, an integer */
      s = va_arg(ap, char *); /* Get next arg, a string    */
      l = va_arg(ap, long);   /* Get next arg, a long      */
      .
      .
      .
      va_end(ap);             /* Reset                    */
}

9�<�/;
¡Z�Hvfprintf

C 2�5 #include <stdio.h>

int vfprintf(FILE *_fp, const char *_format, char *_ap);

C++�2�5 #include <cstdio>

int std::vfprintf(FILE *_fp, const char *_format, char *_ap);

�«UV  9/�/ ��	�B?. 459?��
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�y¯;
¡Z�Hvprintf

C 2�5 #include <stdio.h>

int vprintf(const char *_format, char *_ap);

C++�2�5 #include <cstdio>

int std::vprintf(const char *_format, char *_ap);

�«UV  9/�/ ��	�B. 459?��

¢¬ �4F�*=8�vÞ��=;��3F
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9�<�/
¡Z�Hvsprintf

C 2�5 #include <stdio.h>

int vsprintf(char *string, const char *_format, char *_ap);

C++�2�5 #include <cstdio>

int std::vsprintf(char *string, const char *_format, char *_ap);

�«UV  9/�/ ��	�B/. 459?��
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dem500 [options ][filenames]

dem500 
�����/����.�#DE(@���O�()

options ��/����.�
E1�²³#´µ@L,+M��()�
L,+M

�_����O?'A_<������O��:�

�:
­9�¹£

�Z'(��L,+M���� _�5���\#¿À& ÁÂ[��)
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–o file 
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�y¯&'()

–u /TÇ��
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int compute(int val, int *err);

int foo(short val, int *err)
{
   static int last_err = 0;
   int        result   = 0;

   if (last_err == 0) 
       result = compute((int)val, &last_err);

   *err = last_err;
   return result;
}
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;***********************************************************
;* FUNCTION DEF: ___foo__FiPi                         *
;***********************************************************
___foo__FiPi:
: * A       assigned to _val

.bss  _last_err$1,1,0,0. . . . . . . . . . . . . 
PSHM AR1. . . . . . . . . . . . . . . . . . . 
FRAME #–4. . . . . . . . . . . . . . . . . . 
NOP. . . . . . . . . . . . . 

;––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
;  5  |    static int last_err = 0;        
;–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

STL A,*SP(2). . . . . . . . . . . . . . . . . . . . 
;––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
;  6  |    int result = 0;        
;––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
      ST       #0, *SP(3)                    . . . . . 
;––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
;  8  |    if (last_err == 0)        
;––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

LD *(_last_err$1),A. . . . . . . . . . . . . . . . . . . . . . 
BC L1,ANEQ. . . . . . . . . . . . . . . . . . . . . . 

            ; branch occurs. . . 
;––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
;  9  |    result = compute((int)val, &last_err);        
;––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

ST #_last_err$1,*SP(0). . . . . . . . . . . . . . . . . . . . . . 
LD *SP(2),A. . . . . . . . . . . . . . . . . . . . . . 
CALL  #___compute__FiPi   ; call occurs. . . . . . . . . . . . . . . . . . . 
STL A,*SP(3). . . . . . . . . . . . . . . . . . . . 

L1:
;––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
;  11  |   *err = last_err;        
;––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

MVDK *SP(6),*(AR1). . . . . . . . . . . . . . . . . . . 
MVDK (_last_err$1),*AR1. . . . . . . . . . . . . . . . . . . 

;––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
;  13  |   return result;        
;––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

LD *SP(3),A. . . . . . . . . . . . . . . . . . . . . . 
FRAME #4. . . . . . . . . . . . . . . . . . 
POPM AR1. . . . . . . . . . . . . . . . . . . 
RET. . . . . . . . . . . . . 
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% dem500 foo.asm
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;***********************************************************
;* FUNCTION DEF: foo(int, int *)                           *
;***********************************************************
foo(int, int *):
: * A       assigned to _val

.bss  _last_err$1,1,0,0. . . . . . . . . . . . . 
PSHM AR1. . . . . . . . . . . . . . . . . . . 
FRAME #–4. . . . . . . . . . . . . . . . . . 
NOP. . . . . . . . . . . . . 

;––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
;  5  |    static int last_err = 0;        
;–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

STL A,*SP(2). . . . . . . . . . . . . . . . . . . . 
;––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
;  6  |    int result = 0;        
;––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
      ST       #0, *SP(3)                    . . . . . 
;––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
;  8  |    if (last_err == 0)        
;––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

LD *(_last_err$1),A. . . . . . . . . . . . . . . . . . . . . . 
BC L1,ANEQ. . . . . . . . . . . . . . . . . . . . . . 

            ; branch occurs. . . 
;––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
;  9  |    result = compute((int)val, &last_err);        
;––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

ST #_last_err$1,*SP(0). . . . . . . . . . . . . . . . . . . . . . 
LD *SP(2),A. . . . . . . . . . . . . . . . . . . . . . 
CALL  #compute(int, int *)   ; call occurs. . . . . . . . . . . . . . . . . . . 
STL A,*SP(3). . . . . . . . . . . . . . . . . . . . 

L1:
;––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
;  11  |   *err = last_err;        
;––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

MVDK *SP(6),*(AR1). . . . . . . . . . . . . . . . . . . 
MVDK (last_err$1),*AR1. . . . . . . . . . . . . . . . . . . 

;––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
;  13  |   return result;        
;––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

LD *SP(3),A. . . . . . . . . . . . . . . . . . . . . . 
FRAME #4. . . . . . . . . . . . . . . . . . 
POPM AR1. . . . . . . . . . . . . . . . . . . 
RET. . . . . . . . . . . . . 
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