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7.3 Q10

Set F(z) = fa on [a,b]. Since f is continuous, we know F' is differentiable and
F'(z) = f(x) for any x € [a,b]. Note that G(z) = F(v(z)). By chain rule,

G'(z) = F'(v(x)) (z) = f(v(2)(2).

7.3 Q11

We can use the results from Q10.

(a) Note that f(z) = 1+ —L+ is continuous and v(z) = 22 is differentiable. Hence,

(b) Note that f(z) = V1 +t2 is continuous and v(x) = 2?2 is differentiable.
2
Moreover, we can write F(z fo V1 +t2dt — fom V1 + t2dt. Hence we have

= V1+22 — fu(@))V (z) = V1+ 22— 22V/1+ 22

7.3 Q13

When z € [0,2), we have G(z) = [ —1dt = —z. When z € [2,3], G(z) =
f02 —1dt + f; 1dt =  — 4. Note that G is not differentiable at x = 2 as

G(2+h)—-G(2) G(2+h)-G(2)

hli}r& h =17 -1= hl—ig)l— h
7.3 Q16

Set G(xz) = [ f. Note that [} f = f f= fo f=Jy f- Hence G(z) = 2f0 fs

which is a constant function. Since f is continuous, G is dlfferentlable and

flz)=G(x)=0



7.4 Q1
(a)
L(f;P) = mr(wx —xp-1) =000 — (=1)) +0(1 —0) + 12— 1) = 1. (1)

U(f;P) =Y Mz —251) =10 — (1)) + 1(1 = 0) +2(2 - 1) = 4. (2)

L(f;P) = mu(wg —wp1) = %(%+0+0+%+1+%) = Z. (3)
U(FP) = 3 Mo~ o) = 51+ g4 g+ 14542 =2 (o)

7.4 Q5

Since f, h are Darboux integrable and f; f= f; h, we have

b b
L == [ 1= [ n=Lm)=Uh.

Since f(z) < g(x) < h(z) for any x € [a,b], we know L(f) < L(g) and U(g) <
U(h). This implies L(g) = U(g) = f; f and hence g is Darboux integrable with

la=1I.1



