CS-220

Spring 2019

1234567890 +x
Ibu%LLch_bmn_
&H_u ps_over
g_\ﬂzegd_agﬁ/m—

Data In C:
Characters
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Variable Concept

Memory
0000 0000 0000 0000 0000 0000 0011 1100
0101 0100

0100 0000 1000 0000 0000 0000 0000 0000

First_Initial
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C Built-in Types

Integer Real
Binary 2’s complement | I|EEE 754 | ASCII
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e ASCIl — American Standard Code for Information Interchange

* Mapping from numbers 0-127, to characters
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Cconstants

* Single quotes surround a single character: char fi = “T’;
* Double quotes surround an array of characters: char nm[4]= “Tom” ;

* By the way... | forgot to talk about float constants
« Any constant with a decimal point is assumed to be float : float x=0.0;
« Use ‘e’ to indicate “times 10 to the power” : float ac = 6.022e23;
« Use the “D” suffix to interpret as double : double d = 1.7e200D;
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What happens when types are "mixed”?

* Mixed Type Expressions
char x="a’; inty; y=x+1; printf(“%c\n”,(char)y); // prints ‘b’

* |n an arithmetic context, use the ASCII code associated with the
character!

* 2" is 97.vyis 98, which is ASCII for ‘b’
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C idiom: (using leaks) Alpha index

 Since alphabet is contiguous in ASCII, use arithmetic on ASCII codes

o 12

6
FRUL | DLE |space "

int alfalndex(char x) {
return ‘a’-tolower(x);
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char alfaAt(int y) {
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* In ASCII, there is a 1 bit difference between the hex representation of

an uppercase letter and a lower case letter... (0x20 on in lower case,
ank)

off in upper case —0x20isa b

char toUpper(char x) {

0

1

return X&0xDF; °
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} :
char toLower(char x) { |

return x| ;
} ;
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Notes on ASCII

* Normal file 10 is in ASCII (or UNICODE which is a superset of ASClII)

* Files not intended to be read or written by humans may be “binary” files
* Most editors can ONLY edit ASCII (or UNICODE) files!!!!

* Printers print using ASCII

* Hence, ASCIl codes which do NOT translate to a symbol are “unprintable”
characters

* Some unprintable characters translate to printer “commands”... e.g. \n for
newline, \t for tab, \b for bell

* Keyboards translate to ASCII
* Terminals translate ASCII to symbols
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Resources

* Wikipedia ASCII: https://en.wikipedia.org/wiki/ASCII

* Unicode ASCII subset:
https://www.unicode.org/charts/PDF/U0000.pdf
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