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2/6/07 7:24 PM E:\nabbasi\data\nabbasi ...\nma HW2 section 2 2 number 2 FINAL.m

1 af 2

WO U Wk

function y=nma HW2 section 2 2 number 2 FINAL(x)
MATH 501, HW2. CSUF

problem section 2.2, computer problem 2.
EXAMPLE OUTPUT FROM RUN:

>> nma HW2 section 2 2 number 2 FINAL(0.00000001)
near bad region

ans =

>>

>

>> nma_ HW2_ section_ 2 2 number 2 FINAL (pi)
ans =

0.20264236728468

>> nma_HWZ2 section 2 2 number 2 FINAL(2*pi)
near bad region

ans =

>>

of oi° df oPf o0 o O Of OP OF OF G0 J° d° O of d° O OP dP Of O° of df OF OfF dP of OF dP dP of

epsilon=0.00001; % or use something like 1076*eps HOW CLOSE to bad point
multiple = 2*pi;

if rem(abs(x),multiple)<=epsilon
fprintf ('near bad region\n');
y=f series(x):;

else
y=(l-cos(z}) /x"2;

end

end

TEETETLLLELLLLELLLL%%%
%
% This function evaluates (l-cos(x))/x"2 by
% expansion of taylor series of cos() around
% the x-point for 10 terms. This is done to
Hoavoid Lu0us,
%
B2 EE35 55950539995 %%%%
function f=f series(x)

syms z;

f= {1- taylor(cos(z);10,.z))/272;
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60 f=double (subs(f,z,x)):
61 end
62



" > # SECTION 2.2, computer Problem 8
# Nasser Abbasi, 2/6/07
# MAPLE 10 on windows XP

L #
| > restart; # clear all variables and start new maple session
; UseHardwareFloats := true; #make sure we use IEEE HW floating points

analyze:= proc{a,b,wrong_answer)
local correct_answer,relative error,absolute_error;

correct_answer:=evalf (a/b);
relative_error:=abs( (correct_answer - wrong_answer) /correct_answer ):
absolute error:=abs( correct_answer — wrong answer ) :

printf ("correct_answer is %16.12f\n", correct_answer);
printf ("wrong_answer is %16.12f\n",wrong_answer) ;

% printf ("absolute error is %16.12f\n",absolute_error);
| printf("relative error is %16.12f%%\n",relative_error);
end proc;

> analyze (5505001,294911,18.66600092909) ;

correct_answer is 18.666651970000
| wrong_answer is 18.666000929090
| absolute error is 0.000651040000
L relative error is 0.000034877170%
" > analyze(4.999999,14.999999,0.333329);

correct_answer is 0.333333288900
wrong_answer is 0.333329%000000
absolute error is 0.000004288°900
relative error is 0.000012866702%
> analyze(4195835,3145727,1.33382);

correct_answer is 1.333820449000

wrong_answer is 1.333820000000

absolute error is 0.000000445000

relative error is 0.000000336627%

> &

| #We see that one should use the relative error as the correct measure of

| #faccuracy of calculations. In some cases above (case 1 and 3) the absolute
' #ferror was greater than the relative error, while in others (case (2))

#it was less. The relative erorr is the correct measure to use.

[ > #
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> # SECTION 3.1, computer Problem 1
# Nasser Abbasi, 2/6/07
# MAPLE 10 on windows XP

#
#PROBLEM: Write and test the bisection method on the following

# (a) x*-1 - tan(x) on [0,Pi/2]

# (b) x*-1 -2x% on [0,1]

# (c) 27—x + exp(x) +2*cos(x) - 6 on [1,3]

# (d) (x*3+4 x*2+43 x+5) (2x*3-9x*2+18x-2) on [0, 4]

[ > restart; # clear all variables and start new maple session
UseHardwareFloats := true; #make sure we use IEEE HW floating points

bisection:= proc(leftPt, rightPt, M, yTol, xTol)
local u,v,e, k,w,a,b,c;

a:=leftPt;
b:=rightPt;
u:=£(a):
v:=£f(b):
e:=b-a:

printf ("a=%£f,b=%f, £ (a)=%f, £(b)=%£f\n",a,b,u,v);
if sign(u)=sign(v) then
return;

end if;

for k from 1 to M do

e:=e/2;
c:=a+te;
:=f(c);

printf ("k=%d, c=%f, w=%f,e=%f\n" , k,c,w,e);

if abs(e)<xTol or abs(w)<yTol then
if (abs (e) <xTol) then
printf ("reached X-tolerance\n");
else
printf ("reached Y-tolerance\n");
end if;
return;
end if;

if (sign(w)<>sign(u)) then

b:=c;
I=W;

else
a:=c;
u:=w;

end if;

end do;

end proc;



> #CASE(a)

xTol:
yTol:

=0.0001;
=0.0001;

MAX_ ITER:=1000;

f:=x-> 1/x - tan(x);
#plot(f{x),x=0..Pi/2);
bisection(0,pi/2,MAX ITER, xTol,yTol);

xTol :=0.0001
yTol :=0.0001
MAX_ITER := 1000

#10,Pi/2]

1
fi=x—>——tan(x)
X

Error, (in f) numeric exception: division by zero
[ > #CASE (b)

' f:=x-—> 1/x - 1/2°2;
#plot (£ (x),x=0..1);

bisection(0,1,MAX ITER,xTol,6yTol);

#10,1]

F 1
f=xo—==
x 4
Error, (in £) numeric exception: division by zero
> #CASE (c)
f£:=x-> 1/2%x% - exp(x) + 2*cos(x) -6; #[1,3]

#plot (£f(x),x=1..3);
bisection (1, 3,MAX ITER,xTol,yTol);

1
f:=x_>‘2";—ex+2003(x)—6

a=1.000000,b=3.000000,£f(a)=-7.137677,£(b)=-27.940522

Error, (in bisection) unable to evaluate sign

> H#CASE (d)
xTol:=0.00001;
yTol:=0.00001;
MAX ITER:=10000;

fr=x-> (x*3 +4*x*2+3*x+5)/(2*x"*3-9*%x*2+18*x-2) ;
plot (£ ({x),x=0..0.5);
bisection(0,4,MAX ITER,xTol,yTol};

xTol :=0.00001
yTol :=0.00001
MAX_ITER = 10000

L+4°+3x+5

#10,4]

f=x—
2 -9 +18x-2




> # SECTION 3.1, computer Problem 3
# Nasser Abbasi, 2/6/07
# MAPLE 10 on windows XP
#
#PROBLEM:
# Find a root of f(x)=x-tan(x) in interval [1,2]

" > #Use the bisection method written for previouse problem

restart; # clear all variables and start new maple session
UseHardwareFloats := true; #make sure we use IEEE HW floating points

bisection:= proc(leftPt,rightPt, M, yTol, xTol)
local u,v,e,k,w,a,b,c;

a:=leftPt;
b:=rightPt;
u:=f(a):
v:=£(b):
e:=b-a:

printf ("a=%£,b=%f, f (a)=%f, £(b)=%f\n",a,b,u,v);
if sign(u)=sign(v) then
return;

end if;

for k from 1 to M do

e:=e/2;
c:=ate;
w:=£(c});

printf ("k=%d, c=%£f,w=%f,e=%f\n" ,k,c,w, e);

if abs(e)<xTol or abs{w)<yTol then
if (abs {e)<xTol) then
printf ("reached X-tolerance\n");
else
printf ("reached Y-tolerance\n");
end if;
return;
end if;

if (sign{w)<>sign{u))} then
b:=c;

end do;

end proc;




Fow

SECTION 2.2, computer Problem 1
Nasser Abbasi, 2/6/07
MAPLE 10 on windows XP

£f(x)= sqgrt( x*2+1 ) -1;
g(x)= %*2/( sqgrt(x*24+1) +1 );

#

#

#

#

# PROBLEM: Write a program to compute

#

#

# for data x = 8*(-n). Comment on result and which is more reliable
#

restart; # clear all variables and start new maple session
UseHardwareFloats := true; #make sure we use IEEE HW floating points

# now define the 2 functions

£:
g:

x -> saqrk{ ®*2+1 ) ~1;
x -> x*2/( sqgrt(x*2+1) +1 );

i

# set some max iterations and define data to store results in
MAX ITER:=10:
data:=Matrix (MAX ITER,5):

for n from 1 to MAX ITER do

x =alNi—n);

data[n,1]:= n;

data[n, 2] := x;

data[n, 3] := evalf (f(x));

data[n, 4] := evalf(g(x)};

data[n,5]:= abs{data[n,3]-data[n,4]); # difference |f(x)-g{x)]|
end:

i

# Now display the data. The first column is n, second is x
# third is £(x), 4th is g{(x), 5th is |f(x)-g(x)|
data;

UseHardwareFloats = true
fi=x-> 511

s
X

gi=x—> 7T
q/x2+] + 1

> bed©




n o f(x) gx) | £0) =g f

1
1 I 0.007782218  0.007782218539 0.53910°
1
2 = 0.000122063  0.0001220628628 0.1372 10°
1
3 oy 0.1907 10°  0.1907346814 10° 0.346814 10
I
4 e 030107  0.2980232194 107  0.19767806 10
4096
1
5 —_ 0. 0.4656612873 10°  0.4656612873 10”
32768
1
6 0. 0.7275957615 107" 0.7275957615 107"
262144
_ 1
7 0. 0.1136868377 102 0.1136868377 1072
| 2097152
i 1
| g 0. 0.1776356840 10"  0.1776356840 10"
16777216
! 1
! e 0.2775557562 10  0.2775557562 107'°
134217728
1
i 0. 0.4336808690 10'®  0.4336808690 107
. 1073741824 N
[ > # We see from the above that g(x) is more reliable. For example at iteration

n=5,

# £({x) gave zero as a result.

# g(x) is more reliable since it was rewritten to avoid L.0.S. problem with x
# is close to zero

>
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