8.?| x |≥ 1.·´

2arctanx + arcsin 2x 1 + x^2

= πsgnx.

Û. sgnxxj!signum of x, ÆYSR7:

sgnx =

−1 ; x < 0, 0 ; x = 0, 1 ; x > 0.

9.L’HôpitalY\gHcWg´:1

f(x) = x^2sin 1 x , ϕ(x) = x, ·´ lim_{x→0} f(x) ϕ(x) = lim_{x→0} xsin 1 x = 0,

ß^{f ′ (x)}_ϕ′_{(x)} Ïx → 0«.em. ∗10.?f(x)°g(x)al7$ÚÕ: (a)f(x), f^′ (x), . . . , f^{(n−1)}(x), g(x), g^′ (x), . . . , g^{(n−1)}(x) aD[a, b]dUÔ. (b)f^{(n)}(x)/g^{(n)}(x)aD(a, b)dUD.

(c)[a, b]dsn + 1μ*x_0 < x_1 < · · · < x_n ±f(x_i) = g(x_i), i = 0, 1, 2, . . . , n.

·´(a, b)drs!*ξ±f^{(n)}(ξ) = g^{(n)}(ξ). Û. n = 1«;pRolle’s theorem.

∗11.?f(x), g(x), h(x)ap[a, b]9zUÔÉ¨,#aD(a, b)9K.¢. ·ß(a, b) drs!¨ξ± | | | | | | f^′ (ξ) g^′ (ξ) h^′ (ξ) f(a) g(a) h(a) f(b) g(b) h(b)

| | | | | | = 0.

Û. h(x) = 1«@ÎCauchyzaªY\.

∗12.Let f(x) and g(x) be continuous functions on [a, b] with g(x) ≥ 0 for all x ∈ [a, b]. Prove that there is a number ξ in (a, b) such that ∫_b a f(x)g(x) dx = f(ξ) ∫_b a g(x) dx Û. {r(U!the weighted mean-value theorem for integrals° ¦(aª Y\. g(x) = 1«@ÎP¢©zaªY\.

§6.ÇP¢.

D{Bd¼®v²YP¢=¢z!u¢UY;À+ÇP¢zg¢. D¼® YSYP¢«, ¼®rY3P¢É¨s«, 5rYP¢zaLp!smaL. p (ÜÚQ©mÐ, CauchyÀ+(ÇP¢zg¢. ßß¼®¿!μ´N: ¼®~% ÑÖ0Ì¨T , arctanT cK)°P¢ ∫_T 0 1 1 + x^2 dx Ï¾.LCSB5]parctan∞= π/2. ´)¼®¨ÈÂÄP¢ ∫_∞ 0 1 1 + x^2 dx ³¢pπ/2. CauchyÀ+(ÇP¢(improper integral)z=¢, 01p(:\C³¢Qà ¿%. )7¼®Ä)G´¡.zP¢»p¡BP¢(proper integral). ¼®PYS zÇP¢G ∫_b a f(x) dx g°,Æda, b0ÏÌ¨°§y±∞, μ#É¨f(x)c!Ys«. )7¼®°IÏ ¾yÇP¢, ÆYSP¢)7¨¼aÜ:

1)a = −∞, bpÌ¨,#ÑÖ0T ∈ (−∞, b), P¢ ∫_b T f(x) dx ap¡BP¢.R(em lim T →−∞ ∫_b T f(x) dx UD#psmª, y«¼®ÄIYSpμem.

2)b = ∞, apÌ¨,#ÑÖ0T ∈ (a, ∞),P¢ ∫_T a f(x) dx ap¡BP¢.R(em lim_{T →∞} ∫_T a f(x) dx UD#psmª, y«¼®ÄIYSpμem.