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Q4
Let f(z) == Vo +1. Then f'(z) = Yz +1)7'2 f'(z) = —i(z +1)"¥? and ["(z) =
3(x +1)7%/2. By Taylor’s Theorem, for any > 0, there exists some ¢ € (0,z) such that
f(I) :f()‘f‘f/()ff"‘f(o) 2+f ()ZL‘ _ 1+x__+16(c+1) 5/2 S 1_|_
Again by Taylor’s Theorem, for any x > 0, there exists some d € (0,z) such that f ( )
FO) + f(0)z+ 1002 =1+ ¢ - 2(d+1)32 <1+%

Q8
Fix zg, 2 with 2o < z. By Taylor’s Theorem, for any n € N, there exits some ¢, € (xg,z)
(n+1) cn n Cn+4+1—Cn
such that R, f( H()C”)(:)s — 20)"! = 5qyi(@ — 2o)" ™. Then RRII = —(z — 1) €

( :jrf (x — x9), %(m —x9)). By Squeeze Theorem, lim,, R”:l 0. By Theoreom 3.2.11,

lim, ,~ R, = 0.

10

Clai?n: ™ (x) = e7V/ z2Pn(%) where P, are polynomials of degree less than 3n. We shall
prove this by induction. When n = 1, b'(z) = e™V/ ”Qx%. Suppose the statement holds for
n=k. When n =k + 1, R+ (z) = (*(2)) = (efl/xQPk(%))' = eil/ﬁ(m%Pk(%) + P(3)) =
6*1/”2Pk+1(%) where Pyy1(z) = 223 Py(x) + Pl(x).

To show h(”)(O) = 0, it suffices to show hmgHo i = 0 for any n € N. We shall prove this
by induction. When n = 0, lim,_,ge -1/ =, Suppose the statement holds for n < k. When
n==Fk+1, lim, < kif = lim, o0 y(k;lw = % lim, o y(k;ylw ’““ lim,_,q & 1/2 =

Since h(* (O):OforanykeN P,(z) =0 for any n € N. But f(x )#O Hence R, (x )does
not converge to 0.




