Problem 1.1

2. Soln:

Continuous: If |z| < €, then |f(z) — 0] = |z||sin(1/z)| < ¢, since |sin(1/x)] < 1. Let § =,
Ve > 0, 30 = € such that if |[x — 0] < ¢ then |f(z) — 0| = |z||sin(1/x)| < |z| < e. Therefore,
lim,_of(z) = 0 = £(0)

Not Differentiable: lim,_<o[f(z) — f(0)]/(z — 0) = lim,_~gsin(1/x) does not exist.

16. Soln:

lnx = ,ﬁf{’(—l)“(x— 1)*/k+ Eigoo(x) where Ejgo(x) = (—1)1090¢=1001 (5 1)1001 /1001 for
some £ with 1 < £ < zand 1 <z < 2. For In2, x = 2 and |Ey0(2)] = £719°1 /1001 < 1/1001
since £ > 1. = 71001 < 1,

26. Soln: f(z) =In(z + 1), f™(z) = (=) Y (n - )1+ )™

f(1) =n(2), f(1) = (=1)"H(n—1)127™

In(1+2) = n(2) + X5 ()" (x — 1) /2] /k + Eq (),

where E, () = (=1)"[(z — 1)/(1 +&)]"*" /(n 4 1) for  between 1 and x.

E,(3)=(=D"2/(1+&]"™ /(n+1) for 1 < £ < 3. Since2 < 1+& <4, = [2/(1+&]" <1
and |E,(3)| <1/(n+1) <27™.

=n>2"—1.
35. Soln:

e="_o(1/kY) + E,(1) with E,(1) =e¢/(n+ 1), with0 < £ < 1. =1 =€ < <e!l =
|E,| <e/(n+1)! < (6/10) x 102,

So n = 21. Here are 22 terms.

Problem 1.2

6. Soln: Only (d) is true.

8. Soln: Use Taylor expansion.

e"=1+h+n*/204+13/31 4+ ... =1+ O(h) =1+ o(h).
A-=hm)t=1+hr"+h+ ... =1+0") =1+o0(h3).
cos(h) =1—h*/21 + h* /4l + .. =1+ O(h?) =1+ o(h).
1+sin(h?®) =1+h*=n/314+ ... =1+ O(h*) =1+ o(h?).
28. Soln:

If x, =z + o(1), then z, — z = o(1). = lim,,_~(x, —x)/1 =0. Or lim,,_~ .z, = .

1



If im, <o, = x, then lim, o (z, —z)/1 = 0. = z, —x = o(l) from definition, or
T, =x+o(1).

30. Soln: Y p_gah =322t =Yt =1/(1—x) — 2" /(1 — 2).
SoYp g —1/(1—2)=—a""/(1 —x) =o(z") as v — 0,

since lim,_oz" ™ /[(x — 1)2"] = lim,_oz/(x — 1) = 0.



