(Advanced Calculus)

1-2 20 3~6 15 100

Prove or disprove the following statements.
(@.I1f f:[ab]—> R isaRiemannintegrable function, sois |f[. 10
(b). If f isanonnegative continuous function on [0, «) and .[: f (x) dx converges, then

lim f(x)=0. 10

X —>

Calculate

(a). J' : te " dt. 10

(b). j _“; xe dx. 10

Let an:1+1+}+--~+1—ln(n), VYne N.
2 3 n

Show that the sequence {a,} converges. 15

(@). Suppose f >0, f is continuous on [0,1], and J'Ol f(x) dx=0. Show that f(x)=0
foral xe[0,1. 8

(b). Let f be Riemann integrableon [0,1] andlet f(x)>0 foral xe[0,1]. Show that
j: f(x)dx>0. 7



5. Test thefollowing series for convergence:
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6. Let h,(X) :1%, xe R. Show that {h.} convergesuniformly to afunction h, andthe
+ NX

equation h'(x) =lim h/(x) iscorrectif x=0,butfaseif x=0. 15



