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C programming, Monday 4/11/2.0

A floating-point number is an encoding of a
number of the following kind:

(sign) M x 2%, where 1 <=W < 2
This is related +o scientific notation' which you
can produce v C with “loe format:

single precision

rintE("Toe\n", 123 45.672); | sign bit & exponont 2.3

output mantissa
1.2346@66+o4 Jonble
meaning

1 sigw bit 11 exponent 52
mantissa

1.23456% x 104




Example Convert (-5.0)/104 +o single precision

the sign 1s negative. Sign bit is 1 for negative.
The exact meaning of a 32-bit float,
partitioned as follows

(sign 1 bit) ( biased exponent' b) ( mantissa’
A\ 4_2 «..4a_23)

1S

(sign) (2*(b127)) (1aMa_2 ... a_23)

except for zero where everything is zero.



Working with (-5.0)/104

We need first to multiply 5.0/104 by a power of
2 to bring it into the correct range for a
mantissa.

That is, at least 1 aud less thaw 2.

Well, if you multiply by 32 you get 20.0/13 which
is n the correct range. That is 25,
Therefore

M x 224(5) = 5.0/13. The correct exponent is -5.
Add it 0 127 to get the biased exponent, 122.
Convert this to an &-bit binary nvumber (face
value)

Or more quickly convert +o hex. 122 =16*F + 10
Fa in hex or 0111 1010 i binary. This is the
biased expovent.
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aN\a_2a 320 4a5a aFadDada1d0 a1 a2

1 0 0 O 1 0O 0O 1 1 1 O 1
So 20.0/13 = Check:
1. 10001001 OV . 1+ (2205/4096) (1/4096 +1/4096"2 ...)
recurring -1+ 2205/40495 =1 + #/13 = 20/13.

Correct (sum geometric series)

Equivalently, add 1 to 23 bits
1000 1001 1101 1000 1001 110

+ 1
1000 1001 1101 1000 1001 111

2.4 bits of this infinite sequence

1000 1001 1101 1000 1001 110 1
The 24+th bit is 1: ROUND UP.

sign biased exp mantissa o
1 01111010 1000 1001 1101 1000 1001 111~ Owe more complication
1011 1101 0100 0100 1110 1100 0100 1111 4f 60 44 bd little endion

b d 4 4 e ¢ 4 f



Arrays and initialisation
int a[100]; dounble b[2007;

al0], a[1], ..., a[44] A PECULTIARITY of C

Distinguish

int a[10]; --- 10 is the size of the array

printf("lod\n", a[5]) --- a[5] is the sixth
element of the array



vt 1

Reading in an array from the keyboard L o
Look a? section 6.’? ;Cf?l'lne web ,,,1:65 for (.|=O; lfcomvlﬂ '_‘f'”)
¢ printf(" of", alil); 3
Hinclude <stdio > PV}VIJFF(“\VI );‘ “
main () P”Vl*f( and v reverse order\n");
e atooon Vgt
int count; double x; count = D; P oT", ;
3/ end of program

while ( scanf("%lf", &x ) ==1 )
¢ if (comnt <1000 ) //[Notelll]
¢ alcount = X; count = count+1; 3

3

printf("%od vumers read\n",connt);



[t adn Sat o
e x =4 ; double Yy= 2-3,

)
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(iv) & character wa\ﬂ 1S @ N of choaro t eis

thar bedlo[6] = "hello” ;

/
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Iwitialising arrays, very convenient in C.
it month_length(12] =
¢21,29,21,%0,%21,%30,%1,%21,%0,%1,30,%13;

Note (1) curly braces (i) followed by a semicolow.
Avother inconsistency in C.

Characters: char' is used for declaring
character data, actually single bytes (groups of
& bits)

char x; char y="¢'; char vewlive = '\n'

Character strings: arrays of characters
char hello[ @];



A character string is usually assumed +o be
formed of ASCITI characters. Iwitialisation
IS possible:

char hello[@] = "hello"; NOTE @ wot 5

but assignment 1s NOT possible
hello = "hello”; is invalid

You cannot assign values directly to an arrav.
Ow the other hawnd

hello[1] = 'a’

IS valid, and it chavges the array +o
"hallo".



why do you weed @ characters +o hold a character
string of length 57

char hello[5] = {'W','e','l','l','0'3;

IS valid C code but is missing something vital:
a wmarker for the end of the string. For that
the wull character '\D' is used (i+ does not
represent awy printable character).

char hello[@] = "hello”;

and

char hello[@] = §£'W','e",'l",'I",'s","\D"3
are both correct and equivalent.

Useful example: char
hex_digit[17]1="01234567%%abcdef";



Day in week calculation, for a day in +his
century.

dd mwm yy

1<=mm<=12, D<=yy<=949g

add together

(o

1

W/ 4
Total vumber of days in the months before

the mm-+h month
+@1fmm <3 andyy % 4 =0

And take the remaivder modulo 7. This
will give awn integer from 0 to @, with

0 for Suwnday.



