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Topics
• J�KML"NPOQKMNPLSRQT

– UWV�XZY[X]\_^`Y V`^Za�b
– UWV�XZY[X]\_^`Y V`^Za�cQdQdfehgZd�\ib

• t ypedef

• I/O

• Structs jQkPlnmSNPkPOQKMoMpqkPT
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Structures
• r�L"L"j%s�TutPpPvwlyx1jQk�s�RQvzRQx1RQkPKwTupPm9K{tPR+T|jQx1R

type

• }~tPjQK[tPjQ�P�PRQkPTuo{m9��R+��jQkPK�Kwpy�qRQRQ�yj+mSRQ�
KMtPoMkP�qTuKwpP��RQKwtPRQL�KMtPjQK[jQL"R+pqm�lPoMmSmSRQL]RQkPK`Kzs%�PRQT|�

• �`p�L�RQ�qj3x1�PvwRQ�yKMtPR+KwoMKMvwRQ�PjQL"KMowTiK`jQkqly�PL"owOQR+pqm9K{tPR��� TuoMkyj+T=tPpP�
• ��L�kPjQx1R+jQkPlyKwRQvMRQ�PtqpPkPR+kqNPx1�PRQL
• ��L�kPjQx1RQ��� � kPNPx1�PRQL"�PjQkPlyx1jQLS�
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Structures

• �`p�L9j�vwoMx1owKMRQlykPNPx1�PRQL9pPm�RQvMRQx1RQkPKwT
• ��m@��jQL�s�owkP�nKzs��PRQT
• }�tPoMOQtykPRQRQlyKMp��PR+�qRQ�PK`KwpP��RQKwtPRQL"�qoMkypqkPR

place

• }�R+OfjQkyNPT|R+j+TiKML"NPOQKwNPL"R
• �9oz�qR�j+�PpP�q�P��oMKMtyOQpPx/�PjQL"KMx1RQkPKwTumSpPL�lPowm"mSRQLSRQkPK

things
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Structures

• �9oz��R+x$s��PLSoMRQmSOQjQT|RQ�P��tPoMOQtytPjQThO�pPx/�PjQL"KMx1RQkPKwT
mSpPL�lPoMmSmSRQL"RQkPK`T=tPjQ�PRQlyKMtPoMkP�qT

• ��L�j+OQNPKMvwRQLSsnlPL"jQ��RQL9��tPoMOQtytPjQThl�owm"mSRQLSRQkPK
TiRQOQKMowpPkqT
m�pPL�KMRQjQT|��pPpqkPTi�P�qkPow��RQT|��mSpPL"�qTujQkPl
spoons

•
� jQk1s�pPNyKMtPoMkP��pqm9x/pPL"R+RQ�qjQx1�PvMRQTi�
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Structures

• �]k � �Pj+TiKwL"NPOQKMNPLSR+oMTu�qkPpP��k�jQTuj st r uct

• �]K`OQpPkPKMjQowkPTuj+mSow�qRQlyk�NPx/�PRQL�pqm9�PjfL"KMT|�P��tPoMOQt
x1j3sn�PR+pPm9lPo{m"m�RQL"RQkPK`Kzs%�PRQT

• J�pnm�pPL�j�mSL"owRQkPlP�Ps%pPNyx1j3sn��jQkPK[KwpyT|KMpPL"R
kPjQx1RQ�P�PtPpqkPR+k�NPx/�PRQL�jQkPlyK{tPR+TiKwL]RQRQK`KMtPR%s�vMoz�qR
in
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st r uct f r i endSt r

{ ������������ "!$#�%
&('*)*&�%(+�,.-
/10 �
2

phoneNumber ;�1�(�
�43�5.�1!�!*56#7%8&.'.9*:*;8+�+�:<,(-
} ;

=?>A@CBED
structF @C@CG�HJI F ICK�@
LMICBON�HQP�RSN T�@

struct
ICBO@
U F PWV FIMH

members

XYT�Z[HJG�@C\^] I^BO@MHQI
type

P�R8H N BO_�\CN _�BO@M`a _�NQZ NQG�PA@MH F PAN
create

I8>AICBEZ I a ] @
8
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• b9p create j+TiKwL"NPOQKMNPLSR+oMkyOQpPx1�PNPK{RQL9x1RQx1pPL�s��
s�pPNykPRQRQlyKwpylPRQOQvMjQL"R+j+TiKwL"NPOQKMNPLSR��qjQL"owjQ�PvMRQ�PvwoM�qR
this:

st r uct f r i endSt r sar ah;

c�dJe�fhgjikYl f kYmSn f c�dJe�fogji kYl f
var i abl e

9

p �������
�
��
��q�
��	?��������	����

• b9pyjQOQOQRQTiTuj x/RQx1�PRQL�pPm9j+T|KML"NPOQKwN�LSRQ��s%pPNyNPTiR
KMtPR�r . r�pP�PRQL"jQKMpPL"�PvwoM�qR+KMtPowTjs

st r uct f r i endSt r sar ah;

sar ah. name

sar ah. phoneNumber

sar ah. st r eet

t�uMv�f1w m gSxd?y?yzf�wYw k g kYl fvjd�{Mx�fog�i
sar ah' s c�dMe�f
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st r uct f r i endSt r

{ y l d?}~cjdQe*f��O�Y�j�Y�S�?�j�(�?�{SgSc?t phoneNumber ;y l dj}ow k }zf?f k �E�Y�j���Y�z�?�Y�j�*�j�
} ;

st r uct f r i endSt r sar ah;

scanf ( " %s" , sar ah. name) ;

scanf ( " %l d" , &sar ah. phoneNumber ) ;

scanf ( " %s" , sar ah. st r eet ) ;
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p �������
�
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��	?��������	����

st r uct f r i endSt r sar ah;

scanf ( " %s" , sar ah. name) ;

scanf ( " %l d" , &sar ah. phoneNumber ) ;

scanf ( " %s" , sar ah. st r eet ) ;

pr i nt f ��� ��dJe�f�u?wo�?w \ n" , sar ah. name) ;

pr i nt f ���A� l gzc�fhujw��M� \ n" , sar ah. phoneNumber ) ;

pr i nt f ��� � k }zf?f k u?w��?w \ n" , sar ah. st r eet ) ;
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p �������
����
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• ����^Q�"�[^z\@dfg�X��{Y \[�8�ZY �Q\=^8�C�j�O�8� Y(� � �`^�X7�Qa�d�Y V�^z\
variable

• ��gS� YC� ��X�� Y \�� �`cS W� YC� ���O�8� Y�X7�nd�\=eW� ��XZ\Za¡�{Y \�� ��c
• ��gS� YC� ��X¢� int  W� YC� �j�O�8� Y�X7�nd�\=eW� ��XZ\Za int

• £
¤6¥1£�¦1§nY V�XZY�aPdW�nXQ�Q�i^����%Y V`^Q�¨�*�E� �`c�Y V`^8��XM��^@d�g
Y VP^ struct ©fXZ\��]X¢�
� ^� W�«ª«¬GY V`^*��XJ��^5d�gQY V`^���^Q�"�`^z\Q­

• sar ah. phoneNumber ®h¯?¯Y¯?¯j°?°?°Y° �
• st r cpy( sar ah ± c�dJe�f�² � �Sd�}Sd l�³ uMc1y l �S´ �
• st r cpy( sar ah. st r eet , " Fi r t hsmi t h St " ) ;
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�
��
��q�
��	?��������	����

• �]m@s�pPNy��jQkPK`KwpylPRQOQvMjQL"R+j+vwpPK`pqm structs�PNPT|o{kP�
"st r uct name

� jQvMv[KMtPR+KMowx1R+ozTujQ���q��jQLSl<s
st r uct f r i endSt r sar ah;

st r uct f r i endSt r t ony;

st r uct f r i endSt r qui nn;

st r uct f r i endSt r gunal wan;

st r uct f r i endSt r f ong;

14

typedef

• �]kPTiKMRQjQlP�P��R+OQjQky��ow�qR+KMtPR struct Kws��PR+j+TitPpPLSKMRQL
kPjQx1RQ�PvMow��R+KwtPoMTjs
st r uct f r i endSt r

{ y l d?}~cjdQe*f��O�Y�j�Y�S�?�j�(�?�{SgSc?t phoneNumber ;y l d�}ow k }zf?f k �E�Y�j���Y�z�?�Y�j�*�j�
} ;

t ypedef st r uct f r i endSt r f r i end;

15

typedef

•
� pP� ��R+OQjQkyNPTiR f r i end RQ��R%LSsq��tPRQL"R+��R
NPTiRQlyKMp�NPTiR st r uct f r i endSt r

• t ypedef st r uct f r i endSt r f r i end;

• iS}?uzfYc?� sar ah;

• iS}?uzfYc?� t ony;

• iS}?uzfYc?� qui nn;

• iS}?uzfYc?� gunal wan;

• iS}?uzfYc?� f ong;

16

typedef

• r�vwv`��R+tPjQ�qR+lPpPkPR+oMThK{pPvMl�KMtPR+OQpqx1�PowvMRQLMs
•
� RQ�qR3L�s�KMowx/R s�pPNyTiRQR f r i end �P��LSRQjQvMvzs�x RQjQk
st r uct f r i endSt r . "

• �]kyKMtPR+TijQx1R+��j%sn��R+NPTiR+T s�x/�PpPvMoMO+OQpPkPT|KMjQkPK
lPRQOQvMjQL"jQKwoMpPkPTuvwoM�qR ���������
	��
�����
��������� Kwp
KMRQvwv`KMtPR+OQpPx1�PowvMRQLMs

• " RQ�PRQL�s�KMozx1R s�pPNyTiRQR SI ZE�P��L�R3jQvMvzs�x/RQjQk
20."

17

typedef

• b9tPR+pPKMtPRQL���j3snKMpyNPTiR typedef oMT
TitPpPL"KwRQL"�PvMow�qR
this:
t ypedef st r uct {�����(� ���� "!$#�%
&('*)*&�%(+�,.-

/10 ��2
phoneNumber ;�1�(�
�43�5.�1!�!*56#7%8&.'.9*:*;8+�+�:<,(-

��� ����!8��� -

18

���! " #� 
%$ �������'&��

st r uct St udent Rec
{ y l d?} l ast name[ MAXLEN] ;iS{YgYd k e1d�})(��
} ;

� pykPpPK�m"pPL"�qRQK[KMtPR
TiRQx1owOQpPvMpPkytPRQL"R�*
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� � ����� � 

st r uct s

• struct ��jQLSoMjQ�PvMRQThOQjQkPkPpPK`�PR+OfpPx1�qjQL"RQl
• }~R+OQjQky�PRQL"m�pPL"x x1RQx/�PRQL�OQpPx1��jQL"owTipPkPTupqkPvzs
u?i � st udA ®Y® st udB)
{

pr i nt f ( “ Dupl i cat e dat a. \ n” ) ;
}

u?i � st r cmp( st udA. l ast name ² st udB. l ast name ´ ®Y®����� � st udA. mar k ®Y® st udB. mar k ´�´
{

pr i nt f ( “ Dupl i cat e dat a. \ n” ) ;
}

20

� � ����� � 

st r uct s (cont)

st r uct St udent Rec
{ y l d?} l ast name[ MAXLEN] ;iS{YgYd k e1d�})((�
} ;
st r uct St udent Rec st udA ² st udB ² yY{Yd�w?w �O�Y���Y�(���

• }�R+OfjQkylPRQm�oMkPR+j struct�PjfkPl�lPRQOQvMjQLSR+oMkPTiKwjQkPOQRQT
pPm9K{tPjQK struct

21

t ypedef

• r t ypedef TiKMjQKwRQx/RQkPK[x1jQ�qRQThjQkyoMlPRQkPKwo{mSowRQL
R��PNPoM�qjQvMRQkPK`Kwpyj+KMs��PR+Ti�PRQOQoMm�oMOQjQKMowpPk

st r uct St udent Rec
{ y l d?} l ast name[ MAXLEN] ;iS{YgYd k e1dj})(��
} ;

st r uct St udent Rec st udent A;
st r uct St udent Rec cl ass[ MAXN] ;

£���XJ�	��� ^
 � Y V`d^�fY
t ypedef

22

st r uct St udent Rec
{ y l d?} l ast name[ MAXLEN] ;iS{YgYd k e1d�})(��
} ;
t ypedef st r uct St udent Rec St udent ;

� k x?�?fSc k st udA;� k x?�?fSc k yY{Yd�w?w"� �����Y�(���

£���XM����� ^
 � Y V
t ypedef

t ypedef (cont)
• b9tPR t ypedef TiKzjQKMRQx1RQkPK[x1j3�qR3TujQk
oMlPRQkPKwo{mSoMRQL9R��PNPoM�qjQvMRQkPK[KMp�j+Kws��PR+Ti�PRQOQoMm�oMOQjQKwoMpPk

23

£���XJ����� ^ 
 � Y V t ypedef (testing)
����������������
st di o. h>
������������ ��!�"�#�$�%'&�(

st r uct St udent Rec
{ ��)+*�,

l ast name[ MAXLEN] ;����-�*�.�/+*�,�021
} ;
t ypedef st r uct St udent Rec St udent ;
i nt mai n( )
{ 3 .���������.

st udA;3 .���������.
st udB;

pr i nt f ( " Ent er
��*�4�.5��*�/6��*����7/+*�,�05��-�,84�.���������.�!:9<;�=+1

scanf ( " %s > �+;�? st udA. l ast name
? @BA

st udA. mar k) ) ;
pr i nt f ( " Ent er

��*�4�.5��*�/��5*����7/�*�,�05��-�,54�.���������.�CD9<;�=+1
scanf ( " %s > �+;�? st udB. l ast name

? @BA
st udB. mar k) ) ;

pr i nt f ( " St udent
!E9 > 4 \ t %f \

�2;�?
st udA. l ast name

?
st udA. mar k) ;

pr i nt f ( " St udent
C:9 > 4 \ t %f \

�2;�?
st udB. l ast name

?
st udB. mar k) ;

,���.��+,��F(61
}

24

£���XM����� ^ 
 � Y V t ypedef -1
��������������8�
st di o. h>
��������������8�
st dl i b. h>


������������G��!�"�#�$�%H&�(
������������G��!�"�% I�(
st r uct St udent Rec
{ ��)�*�,

l ast name[ MAXLEN] ;����-�*�.7/6*�,�021
} ;

t ypedef st r uct St udent Rec St udent ;

i nt mai n( )
{

i nt
��-�����.FJK(+13 .���������.K����*+4�4ML ��!�"�%ON�1

i nt i ;

pr i nt f ( " How
/�*���PQ4R.���������.24�SF;�=�1

scanf ( " %d
;�? @���-�����.2=�1
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��� A ��-�����. � ��!�"�% =
{

pr i nt f ( " Not
����-�����)Q4��+*������

\ n" ) ;
exi t ( 1) ;

}��-�, A ��J�(61 �8�8��-�����.M1<���	�2=
{

pr i nt f ( " Ent er
��*�4�.5��*�/6��*���� /6*�,�0�9 ;�=�1

scanf ( " %s > �+;�? cl ass[ i ] . l ast name
?<@DA ����*�4�4�L �6N
� /�*�,�0+=8=�1

}

pr i nt f ( " \ nCl ass l i st : \ n\ n" ) ;��-�, A ��J�(61 �8�8��-�����.M1<���	�2=
{

pr i nt f ( " Last
��*�/+��9 > 4 \ �2;�? cl ass[ i ] . l ast name) ;

pr i nt f
A ; �+*�,�0�9 > ����� \ n\

�2;�?<����*�4�4�L �+N
� /+*�,�06=�1
}

,���.��+,��F(61
}

£���XJ�	��� ^ 
 � Y V t ypedef -2

26

•King

•
�����	� � �������

•Deitel � Deitel
� tPjQ�PKwRQL ���

•
�������

– 10.7

• ��R3L"kPoM�qtPjQk�����oMKwOQtPoMR
•
���	� � ��� � �
� �"!$#%�"&"�
'
&)("!+*",�,	,

Reading


