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1. (10%)
Show that |sin?x — sin?y| < |x —y| forall x,y € R.

2. (a) (10%)
Let f,g: [a,b] > R beboundedand E be a finite subset of [a,b]. Suppose that
f(x) =g(x) forall x €[a,b]\E and f isintegrable on [a,b]. Provethat g is

integrable on [a, b] and f:g(x) dx = f:f(x) dx.

(b) (10%)
If E is not finite, does it follow that g is integrable on [a,b] and

f: gx)dx = f:f(x) dx? Please show your answer.

3. (10%)

Let f(x) =f;+1sinetdt. Prove that e*|f(x)| < 2 .

4. (10%)

: 1, .
Prove that the series Z,‘f’zlzsmﬁ converges uniformly on any bounded subset E of R.

(T A =E)
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5. (15%)

w . cost
Prove that the sequence {X, }n:l defined by X, = Jn

| 2 dt is convergent.

(Hint: Every Cauchy sequence in R is convergent.)

6. (15%)

Consider a function given below

() = 1Lif xeQ
~0,if xgQ

Givenany Ce R, provethat f isdiscontinuousat C.

7. (20%)
Let f be Riemann-integrable on [a,b] satisfying J.bfz(x)dx=0.

Suppose that f iscontinuousat X,. Prove f(x,)=0.
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