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Outcomes: Data types and terminal I/O

� “C for Java Programmers”, Chapter 3

� After the conclusion of this section you should be able to

� Give the relative size of the primitive data types

� Find the range of values that the primitive data types can 
represent

� Use assignment conversion and arithmetic conversion between 
data types 

� Modify these conversions using a cast

� Write a basic C program that reads and writes to and from the 
terminal, using the appropriate idioms for

� Character I/O with getchar, putchar� Formatted I/O with scanf, printf



Basic Data Types

C provides several primitive data types: � �� , 

��� 	

, 
�� � 	

 and � � 
� . 

� No built-in Boolean type; instead use 

��� 	

: 
the value 0 stands for false, 
any non-zero value stands for true

� No guarantee that a specific amount of memory 
will be allocated to a particular data type. 



Range of Integers

� Signed integers use the leftmost bit (sign bit), to 
represent the sign. 
The largest unsigned 16-bit integer: 216 - 1 
The largest signed 16-bit integer: 215 - 1

� C provides a header file 
�� �� ��� � , it defines 

e.g.��� �� �� �

 - the width of  !#" $ type in bits (>= 8)

� % � � &� '
 is the maximum value of 

(#) *

 (>= 32,767).



Integer Types

+ plain, signed and unsigned

, -#. / 0 1 2 , 3#4 25 6 3 2 0

, 34 25 6 7 . 24

3 2 0

+ size

8�9 :; < = >@? size

8A B < = >? size

8C : B =



Character Types

D There are three character data types in C:
(plain) E F#G H

I JK L#M JN O

 E FG H K LM JN O E F#G H

D Character types are actually represented internally 
as integers (unsigned or signed). 

D Two popular character sets:

ASCII (American Standard Code for Information 
Interchange): 7 bits (127 characters)

EBCDIC (used by IBM computers)



Floating-point Types

P�Q R S

Q T P�U

PQ V Q T P�U

Use

P�Q R SXW for sizes and ranges.

Only guarantee:
size

Y P�Q R S Z [@\ size

Y Q T P U Z [ \

size

Y PQ V Q T P U Z



Declarations of Variables and 
Constants

]�^ _ ]a` b ] ^ ] _ ]�c d ec daf g f ^ g ] ^ g b

h f d g i jk lm `

n h ^ o _ hf d g pq i m k jr js t lu `



sizeof

v wax yz (type name)
or
   v wx y z expression

returns the size of the data type or object represented 
by the expression.

v wx y z { w�| } ~

v wx y z w



Type Conversions

� Type T is wider than type S (and S is narrower 
than T), if

   � ��� �� �� � � ��� � � � �� �� � �

� The narrower type is promoted to the wider type, 
the wider type is demoted to the narrower type

� An 

��� �

 value can be safely promoted to �� ���

� A � � ��  value can not be safely demoted to ��� �



Arithmetic Conversions

� If operands of an expression are of different types, then 
these operands will have their types changed, using 
arithmetic conversions. � A lower precision type is promoted to a higher precision 
type according to the following hierarchy:

�@� �
�� � �@� � � �

 @¡ � �
�� � �@� � � �  ¡ � �

¢  ¡ £ �
�¡ � ¤   �

 @¡ � � �¡ � ¤   �



Assignment and Cast Conversions

¥ Assignment conversions occur when the expression on 
the right hand side of the assignment has to be converted 
to the type of the left-hand side. 

¦ The type cast expression§©¨ ª « ¬ ®

converts the expression ¯° ± to the type 

² ³. 
   

´@µ ¶ ·¸ ¹ º¼» ½¾

º ¿ À Á ¾ ÂÃ ÄÅ Å Æ@Ç ÈÉ ¹ È Ê ½µ ÈË ¹Ì Å Æ@µ È Ã Â

º ¿ À Á ÁÎÍ Ï ¾

½ ¿ ÐÑ ÂÒ Ó Ã Ð º Ô Õ Ï Ó ¾

½ ¿ Ð Ð ´@µ ¶ ·¸ ¹ Ó Ñ ÂÒ Ó Ã Ð º Ô Õ Ï Ó ¾ ÂÃ ½ ÄÅ Ê Ã Â



Type Synonyms: typdef

Ö × × ×Ø Ù�Ú Ö Ù�Û Ü × Ý ×Þ Ü ×ß

For example, if you want to use a Boolean type, 
defineà á á â�ã à äæå å ç áè ã é

ä å å ç á è ã ê ë é
When specifying a new type using 

ìîí ï ï ð

, start 
identifier names with an upper case letter.



Literal Constants

ñ integer: ò óô õö ÷ø ö ø ÷ö ù

ú floating point: û üý þ þ üÿ �� �ý � � �� � ��� ü�

� character:

	 
 	 	 � 	

� string:
�� ��� 



Expressions

� As in Java, but evaluation rules more relaxed. 
Only four binary operators that guarantee that left 
operand is evaluated before the right operand:

  logical AND, as in � � � � � �

   logical OR, as in � � � � � �

   a conditional expression, as in � � � � � � �  

   a comma expression, as in ! "$# ! %



Terminal I/O

& ')( * +-, . /0 1 ')2 3 4

'( 1 . 1 * 56 78

   to input a single character

9): ; < ;>= ?@ A 9 : ; B

to output a single character



CD
D EGF HI F JK L M J L F N J OQP LSR H T M JF J T L N F P JU O

D V F W U L P L M N K W U F NX N F P N H F O N F Y P N V J F J L N O Z\[

D J L J Z J U O N U O W U I R W L M N U O H ] ^ W U N`_

D a F F H F T M N T b W U I c EF HI F JK L N F K W U J L N P W ]

D N W L M N F H ] L M N W U Vd L H V N F J L W H U P ] J W ^ P _

D e H N F F H F T M N T b W U I ] H F L M N H d L Vd L

D C
f W U T ^d O N g P L O W H`_ Mih

W U L K J W U jk

l
W U L T Y O\m

W ] j j T n I N L T M J F jk k n n a op k

F N L d F U q m

Idiom!



r st t u v wx y{z |Q} ~ t � � v v � �� �

~ x yS� ~� ���

�� y{z |} ~ t u � �

�� y{z |} ~ t �� y � � �

�� y{z |} ~ t z � �

�� y{z |} ~ t �� � � � �

~ x yS� ~� � �

�



Errors

�Placement of brackets:

� �� � � �� � � ��� � � � � � � �� �

�The compiler interprets it as follows:

� �  ¡ ¢ £¤ ¥§¦ ¨�© ª «¬   ® ¯° ¬

± ² ³´  µ ;

¶ · ¸ ¹ ¶ º» ¼½



Formatted Output

¾)¿ À Á ¾ ¿ À ÂÃ Ä ÁÅ Æ ÀÃ Ç ÈÉ Ê

 

Ë Ì)Í Î ÏÐ Ð Ñ Ò ÓÔ Õ-Ö

Ë ÌÍ Î Ï Ð × Ø Ù Ú Û-Ü Ø Ý Ì Þ ß Í Ð Ñ Ì Õ Ö

 à á)â ã äå æ\ç è è)é êé à è â å ë-ì



Integer Conversions

To print integers, the following conversions are used:

         signed decimal  

í

       long decimal

î         unsigned decimal 

ï         unsigned octal 

ðòñ ó

     unsigned hexadecimal  

ô õ)ö ÷ øù ú ûù ü ýþ ü ý ü ý ÿ ���



Float Conversions
To print floating point values, the following conversions are 

used (the default precision is 6):

    

�

[-] ddd.ddd 

    �

[-] d.ddddde{sign}dd

    

�

[-] d.dddddE{sign}dd

    � shorter of f and e

    

�

shorter of f and E

�	 
��  �� �� ��� � �� � ��� � � �� �� � �� ��  "!

�	 
��  �� �� ��� �$# � � ��� � � �� �� � �� ��  "!

� � �%� �� �

�� � � �$# & ' �



String Conversions

To print characters and strings, the following 
conversions are used:

        (     character

        )    character string

* +-, . /0 10 2
3 4 35 6

* +-, . /0 0
2

3 4 35 6

* +-, . /0 7 +-8 8 .:9 8 .0 2
0 + 8 0 5 6



Formatted Input

;-< = >? @ < AB CD E @ =B F G @D H

 

I-J K I�L

MN OQP L

RS TJ UV V
W

IX L

RS TJ UV O V
W

X L

RS TJ UV O V
W

I
W

X L



More on scanf

YZ [\ ]^ _

 returns the number of items that have been 
successfully read, and EOF if no items have been read 
and end-file has been encountered. 

For example   `a bc de fg hg h fi j ki j lm

returns the following value:

2 if both input operations were successful

1 if only the first input operations was successful

0 if the input operation failed

n op

 if an end-of-file has been encountered.



q�r s tu q r vw x

y�z { |} ~ q�� �"�

�� q r s � v� � r s ~� s�� z yz { |} ~ �u } { ~� � � w �

q � v � � u r � v� �} � �} �� � � q�� � � w ��� �w

� ~ s {� r ��

�� q r s � v� � { t � � �� r y q � � ~� ~ r � ~ � � �� r � �

q � � � q � � w �

� ~ s {� r ��

�

Idiom!



Idioms

� Read single character:

� �� � � � �  ¡ � ¢¤£ ¥ � ¦ ¦ � � § ¨© ¦ ª

«¬   ¥ ¥ ¥¯®   °¤±   ¨² ¬ «

³ Read single integer with prompt:

´µ ¶¤· ¸ ¹º »¼ · ¸¾½ µ ¶ · ¸ ½ ¿½ µ À »Á Â

¶ ¹ º ÃÄ Å· ¹ º »Æ Ç »ÉÈ Ê ¶Á ËÍÌ Î Á Ï

ÐÑ ½ µ µ Òµ È ½ Ó Ã ½ ÔÕ Ñ Ð

Ö Read two integers:

×Ø Ù¤Ú Û ÜÝ Þß Ú Û¾à Ø Ù Ú Û à áà Ø â Þã ä

Ù Ü Ý åæ çÚ Ü Ý Þè é ÞÉê ë Ùã ìÍí î ã ï

ðñ à Ø Ø òØ ê à ó å à ôõ ñ ð


