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values of Jo(z) Ibr range r :0'3, 0'9, 1 1, 1'5 and 2'0'  Look up the tabulated values

and comPare. [ComPuterl
16. Modify interp so that it can handle any number of data points by using higher-

order polynomiais. Atter testing your program' give it the following values of the

Besse l  func t ion :  Jo(0)  =  t .O;  , I s (0 .2 ) :0 .9900;  Jo(0 '  )  =  0 '9604;  Jo(0 '6 )  :0 '9120;

. I o ( 0 . 8 ) : 0 . 8 4 6 3 ; J o ( 1 0 ) = 0 ' T 6 5 2 , a n d r e p e a t t h e p r e v i o u s e x e r c i s e ' D o y o u r e s t i -

mates imProve? [ComPuter]
17. write a function that is similar to intrPf but that returns the estimated derivative

at the interpolation point' The function will accept three (r'g) pairs' fit a quadratic

t o t h e d a t a , t h e n r e t u r n t h e v a l u e o f t h e d e r i v a t i v e o f t h e q u a d r a t i c a t t h e d e s i r e d

ooint. fComPuter]

@ o'"u,'., cubic curve 
;,:;r:. Tli:;1.::;i:",*
a O  =  a o t s + b o t 2 * c y t * g t

where 0 <t <L. The B6zier control points are given by the reiations

1 2 : r r r c r f 3  A 2 = A t + c o f 3
LB :  12  *  ( c '  *b , )13  As :  92  +  ( c !  +bs )13

14 = r r ] -  c .  *br  + a,  A4 = Ar  + c 'v  + bo + ao

The curve goes f rom (r (0) ,g(0))  :  ( r r ,gr)  to  ( r ( t ) ,g(1))  :  ( "s 'uq)  and is  tangent

to the l ines ( 11,g1)-(rz,gz) and (r3, az)-(tt 'ga) Write a program to draw a B6zier

curve, given the control points (tt,ar), " ', ( 'n,ga)' Draw the curve with control

points f0,0), (2,1), (-1,1), and (1,0)' [Computer]

1.5 NUMERICAT ERRORS

Range Error

Acomputerstores indiv idual f loat ing-pointnumbersusingonl-vasmal lamount
of memory. rypi.uuy, singie precisi-ion (troat in c++) allocates 4 bytes (32

bits) for the represeniatio" of a number, while double precision (double in

C++i MATLAB's default precision) uses. 8 bytes' A floating-point number is

represented by its mantissa a"d exponent (for 1'60 x 10-1e' the decimal mantissa

i s l . 6 0 a n d t h e e x p o n e n t i s _ 1 9 ) . T h e I E E E f o r m a t f o r d o u b l e p r e c i s i o n u s e s
53 bits to store the mantissa (inciuding one bit for the sign) and the remaining

l lb i ts for theexponent .Exact lyhowacomputerhand]estherepresentat ionis
notasimportantasknowingthemaximumrangeandthenumberofs igni f icant
digits.

Themaximumrangeisthel imi tonthemagni tudeof f loat ing-pointnumbers
given the fixed numbJr of bits used for the exponent. For single precision, a

tvpical value is 2='ir = 10+38; for double precision it is typicallv 2+1023 N

10+308. Exceeding the singie precision range is not difficult. consider. for

example, the evaiuation of the Bohr radius in SI units' .' J

on = !T4 r 5.3 x 1o-11 m
-  

m e e '

(1 .6 )


