>## Assignnent 11 , Mast 334/ Math 354 , Sol utions

## Problenms 1g, 29, 39, 49, 59, 6g page 195

f:=x->x*sin(x);

exact _val ue: =eval f(int(f,0..Pi/4));

## Derivatives:

dif: =D(f); d2f:=D(d1f); d3f:=D(d2f); d4f:=D(d3f);
f:=x® xd9n(x)

exact_value:= 0.1517464138
dif =x® dgn(x)+ x cos(Xx)
d2f :=x® 2cos(x)- xd9n(x)
d3f :=x® -349n(x) - xcos(x)
d4f :=x® -4 cos(x) +x9n(x)

># Trapezoi dal Rul e:

x0:=0; x1: =Pi / 4; h: =x1-x0;

Trapezoi dal _val ue: =eval f ((h/2)*(f(x0)+f(x1)));
x0:=0
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x1:= Z

P
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Trapezoidal _value := 0.2180895062

h:

># Error estimate = -(h"3/12)* d2f (theta)

## Since 0<d2f<=2 we have

error_est:= eval f(-(h"3/12)* 2.0);

actual _error:=exact _val ue- Trapezoi dal _val ue;
error_est:=-0.0807455122.

actual_error:= -0.066343092

># Sinmpson's Rul e:
x0: =0; x1: =Pi / 8; x2: =Pi / 4; h: =x1- x0;
Si npson_val ue: =eval f ((h/3) *(f (x0) +4*f (x1) +f (x2)));
# Error estimate = -(h”"5/90)* d4f (theta)
## Since -4<=d4f<=0 we have
error_est:= eval f((h”"5/90)* 4.0);
actual _error:=exact _val ue- Si npson_val ue;
x0:=0

—P
X1 = 5



Smpson_value = 0.1513826289
error_est:= 0.0004150657618
actual_error := 0.0003637849

># M dpoint Rule:
Xx_1:=0;x0:=Pi/8; x1: =Pi/ 4; h: =x1-x0;

M dpoi nt _val ue: =eval f (2*h*f (x0));

# Error estimate = (h”3/3)* d2f (theta)

## Since 0<=d2f<=2 we have

error_est:= eval f((h"3/3)* 2.0);

actual _error:=exact _val ue- M dpoi nt _val ue;

x1=0C
x0 :=%
x1 :=%
h :=%

Midpoint_value:=0.118029190:
error_est:= 0.0403727561(
actual_error:= 0.0337172235



