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;Problem #24 from Section 8.7
| > restart:with(plots):
> f:=x->sqrt(4-x"3);

i fi=x—y4—x Q)
> a:=-1;b:=1;
a=-1
i b:=1 2)
| Part (a)
> plot(diff(diff(f(x),x),X),x=a..b);
1 -
| I ! I 1
-1 -0.5 0 0.5 1
X
- 1 -]
_2 -
=Based on the graph, " varies from a little below -2 to just above 1, so we can bound [f"| by 5/2.
| Part (b)
> with(Student[Calcullusl]):
A:=evalft(ApproximateInt(f(x),x=a. .b,method=midpoint));
A :=3.995804152 3)

=Part (©)
According to the formula, E_M is controlled by max(|f*|)*(b-a)"3/(24*n"2), which is at most (2.5*8)/




(24*100)=1/120=.008333.

| Part (d)
> B:izevalf(int(f(x),x=a..b));
] B = 3.995487699 (4)
;Part (e)
| > A-B;

The actual error is much smaller than the upper bound of the error which we predicted in part (c).

| Part (f)
> plot(diff(f(x),x,X,x,X),x=a..b);

-8

_10_

_12_

_14_

_16_

_18_

=Based on the picture, we can conclude that |f""(x)| can be bounded by 18.

| Part (g)
> C:=evalf(Approximatelnt(f(x),x=a..b,method=simpson));

i C :=3.995485150 (5)
Part (h)

According to the formula, E_S is controlled by max(|f""[)*(b-a)"5/(180*n"4), which is at most (18*32)
| /180*10000)=.00032.




> 18*32/(180*10000);

evalt(%);
1
3125
i 0.0003200000000 (6)
[ Part (i)
> C-B;
-0.000002549 (7)

=The actual error is much smaller than the upper bound of the error which we predicted in part (h).

Part (j)
| We want to solve for 18*32/(180*n”4) < .0001, i..e. n*4 > 18*32*10000/180.

> (18*32*10000/180)"(1/4);
evalt(%);
32000
13.37480610 (8)

:We need at least n=14 partitions to guarantee that the error is at most .0001.
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