HW11

Textbook §4.4 #7.

Run the following code, then you will get the results.

e (a) 3.15947567425982
e (b) 3.10933712650887
« (c) 3.00906003100695

format long

a =0
b =2
h = 0.25

%Composite Trapezoidal
= (b-a)/h

= a:h:b
X."2.*%log(x.”2+1
2*ones(1,n+1

=

=wln+l) =1
wHf'*h/2

w = = -h X O
I

%Composite Simpson’s
= (b-a)/h

= a:h:b
X."2.*%log(x.”2+1
ones(1,n+1

:2:n =4
:2:n-1) = 2
w*f'*h/3

w = = = -h X O
w Nl

%Composite Midpoint
n = (b-a)/h-2
a+h:2*h:b-h

= X.”"2.*log(x."2+1
ones(1,n/2+1
wHf ' *2%h

w = -h X
I



Textbook §4.4 #14.

o @ |5 (] = 5L < <107 = h< V12X 107 % 0.01095. And,
n= bha = % > \/12>1<W ~ 91.28709 = n = 92. Run the code to find the approximation
0.636301185569557.

o ) 1555 Ol = fgh' = < 45 <107 5 h < V9x 107 & 0.173205. And,

_ b-a _ 1 1 ~ — . . .
n=— - > Toxio™ 5.77350 = n = 6. Run the code to find the approximation
0.636297500790914.

e (C) |b ahzf”(//l)| = ¢h % < % <107 = h < /6 x 107 ~ 0.0077460. And,
— 2~ 127.09944 = n = 128. Run the code to find the

n=—-2=-— 2 >
approximation 0.636287525399937.

h V6x107°



format long
a=1;
b = 2;

%Composite Trapezoidal
= 92;

(b-a)/n;

a:h:b;

X.*log(x);
2*ones(1,n+1);
w(l) = w(n+l) = 1;

s = w*f'*h/2

= -h X =T >
1l

%Composite Simpson’s
n ==6;

h = (b-a)/n;

X = a:h:b;

f = x.*log(x);

w = ones(1,n+l);
w(2:2:n ) = 4;
w(3:2:n-1) = 2;

s = w*f'*h/3

%Composite Midpoint
n = 128;

= (b-a)/(n+2);

= a+h:2*h:b-h;
x.*log(x);

= ones(1,n/2+1);
= wHf'*2*h

w = -h X =
1l



Textbook §4.4 #23.

To show that the sum
nl2

D FOE2h

J=1

is a Riemann Sum, let y; = xpj, forj =0, ... ,n/2. Then Ay; = y; —y;_1 = 2hand y;_; < &; <yj, for

j=1,...,n/2. Thus,

n/2 n/2
D PEAy; = ) FPE)2h
j=1 j=1

is a Riemann Sum for fabf(“)(x) dx. Hence
A~ S Al R B em m
E(f) = -5 Jz;f &) =75 | 2/ V&2 “_@/a fO@dx = =11 ®) = " @),

j=1



Textbook §4.4 #24.

The details are similar to #23 and left as an exercise.

* (a)

h2
E(f) = _E[fl(b) ~f(@].

h2
E(f) ~ Z[f,(b) ~f'(@).



Textbook §4.4 #26.

e (a) Composite Trapezoidal rule:
h2
B(f) ~ —5In2 ~ —6.926 x 107% as 4 = 0.01095.
¢ (b) Composite Simpson’s rule:
4

h 1
Ef)~ ———[—— + 1] ~ =3.75x 107% as h = 0.173205.
D~ =—Tggl=z 1 as

¢ (c) Composite Midpoint rule:

2
E(f) = %mz ~ 6.932 x 107% as h = 0.007746.



Textbook §4.7 #2b.

Use Table 4.12 to compute

b
/ f(X) dx = C2,1g(1’2,1) + C2’2g(r2’2) ~ —0.730723036274041

where g(f) := f < (b—a)t;—(b+a)> b;a_

The exact value is

~ —0.733969175080200.

1.44
In ——
3



Textbook §4.7 #4b.

Use Table 4.12 to compute

b
/ f(X) dx = C3’1g(7'3,1) + C3’2g(1’3,2) + C3’3g(7'3’3) ~ —0.733799022287857

where g(f) := f < (b—a)t;—(b+a)> b;a_

The exact value is

~ —0.733969175080200.

1.44
In ——
3



Textbook §4.7 #11.

Let f(x) = x" forn =0, 1,2,3. Then solve

a+b=2

—a+b+c+d=0
a+b—2c+2d=2/3

—a+b+3c+3d=0

to find the solutona =1, b=1, ¢ =1/3,andd = —1/3.

Check that the formula doesn't hold for f(x) = x*. (Check!)



Textbook §4.7 #13.

e Forn =2, P,(x) = x? —%

Furthermore,

Y S )
1 X — —=
€22 =/ " v3 1 dx =1
AR L
e Forn=23,P;(x)=x> — %x
3
> r31=1/2=» n32=0, r33=-
5
Furthermore, (Exercise!)
5 . 8 . 5
C = —, = -, = —.
3,1 9 3257 3359



Textbook §4.7 #14.

, , | (Why?)
Let P(x) = []1, (x — x;)*. Then Q(P) =0 and [, P(x)dx > 0.



