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1. Let f(x) = |x|* on [-2,1].

(a) Is Lagrange’s mean value theorem applicable to f on the interval [—2,1]7
(b) If your answer to part (a) is yes, find all possible values ¢ € (—2, 1), such that
f) - f(=2) _

Solution

(a) Note that
x3 fo<zx<1
f(x)=<0 ifz=0
—2? if —2<2<0.
Note that f is polynomial on (—2,0) and (0, 1), hence f is differentiable on
(—=2,0) U (0,1) with

32 ifo<ax<1
/ J—
fle) = {—3372 if —2<z<0.
Note that
_ 3 _
limwzlimh Ozlimh2:O
h—0+ h h—0+ h h—0+
and
_ _h3 _
lim M = lim =0 = lim —h* =0,
h—0— h h—0— h h—0—
hence,
T~ (0)
h—0 h

exists and equals to 0, which implies f is differentiable at 0 with f/(0) = 0.
Then, since f is differentiable on (—2,1), we must have f is continuous on
(—=2,1). Note that

lim f(z) = lim2® =1 = f(1)

z—1 rx—1

and

lim f(z) = mli>r£12 —2* =8 = f(2).

r——2

Hence, f is continuous on [—2 1]. Therefore, we can apply Lagrange’s mean
value theorem to f on [—2,1].

(b) Note that
JO- (D) _1-8 T

— S
1 (-2) 3 3 U

2

must be non-negative, so the choice of ¢ need to
-7 7
be in (—2,0), hence —3c¢? = R that is ¢ = —g.

by the definition of f’, since x



2. By using Lagrange’s mean value theorem, or otherwise, show that

(a) %<ln(1—|—x)<xform>0;

1+«

(b) ny" Nz —y)<a2"—y" <nz" (zr—y)forn>1and 0 <y < .

Solution

(a)

Fixed any > 0 (that means the value of z will NOT be change), define
fil1+2] > Rby

f(w) =Inw
for any w € [1,1 + x]. Note that f is a logarithm function on [1,1 + z]| and
hence continuous on [1,1 + z] and differentiable on (1,1 + x) with

for any w € (1,14 z). Using Lagrange’s mean value theorem, there exist some
¢ € (1,14 z), such that

S +x)— [fx)

/ p—
that is,
1 In(1+z)
& a7
: 1 1
Since 1 < ¢ < 1+ x, we have < — < 1, and hence
1+2 £
1 In(1
_ n( —|—:c)<1’
14+ T

and since z > 0, we finally have

X
— < In(1 < z.
% n(l+z) <z

Fixed any n > 1 and z,y > 0 with x > y, define f : [y, 2] — R by
flw) =w"

for any w € [y, z]. Note that f is a polynomial on [y, z] and hence continuous
on [y, z| and differentiable on (z,y) with

/(w) = murt

for any w € (y,x). Using Lagrange’s mean value theorem, there exist some
¢ € (y,x), such that



that is,

n n

-y

n—1
n = —.
§ P
Since y < £ <z and n — 1 > 0, we have ny" ! < nf" ! < na™!, and hence

ny" ! < pr— nz" ",

and since x — y > 0, we finally have

ny" Nz —y) <a" —y" <nz" Hz —y).



3. Let 0<a<b< g Prove that there exists a < & < b such that

In <cosa> = (b—a)tané.

cosb
Solution
Fixed any 0 < a < b < g, define f : [a,b] — R by
f(z) =Incoszx
for any = € [a,b]. Note that cosz is continuous on |a, b], differentiable on (a,b) and
cosb < cosx < cosa

77 : . :
for 0 < a < x <b < —. Moreover, Inz is continuous on [cosb, cosa] and differen-
tiable on (cosb, cosa).

Hence, f is continuous on [a, b] and differentiable on (a,b) with

/
f(x) = (cos z) = —tanx
COS T

for any = € (a,b).

Using Lagrange’s mean value theorem, there exist some £ € (a,b), such that

— f(b
rie =100
that is,
Incosa —Incosb
—tan¢é =

a—>b

o Z), and hence

Since Inz —Iny = In(3), we have Incosa — Incosb = In (cos

In (COSG> = (b—a)tan&.

cosb

4. Let f(z) = BT for & > 0. Compute f'(z). Hence, or otherwise, show that
x

xrsiny > ysinx whenever 0 <y <z < 7.

Solution

By quotient rule, we have

W COS W — Sin w

i) =

w?

2

for any w > 0. Since w* is non-negative, to study the sign of f’, it suffices to study

the sign of

g(w) = wcosw — sinw.



Note that
¢ (w) = —wsinw + cosw — cosw = —w sin w

and hence ¢'(w) < 0 for any w € (0,7), that is g is strictly decreasing on (0, 7).
Note that g is still continuous at w = 0 and w = 7, so we have

g(w) < g(0) =0

for any w € (0, 7]. Therefore,

for any w € (0, 7]. Thus, f is strictly decreasing on (0, 7. If 0 <y <z <, then

flx) < fy)
which implies
sin - siny
T Yy

Since x,y > 0, we finally have

ysinx < xsiny.



5. Evaluate the following limits.

.1 —1
. sin - xr—tanT x : 1 i
(a) glg% 3 (d) il—{r{ (lnx o — 1)
(b) hH(l) log,, -(tan 2x)
e 14+Inz
e
: - lim ————
(c) mli)r& tan x Insin x (e) o In(1 4+ e®)
Solution

(a) We compute the Taylor series of sin™'2 and tan™'z at 2 = 0 to the third

order:

(Sin_l)/(a:) (1 —2?2)3 = 3 (tan_l)’(z‘) _ (1 + 1‘2)_1
(sin™")’(z) = x(1 — 2= (tan™1)"(x) = —2x(1 + 2*) 2
(sin )" (z) = (1 + 22%)(1 — 2?) 7 (tan™1)"(z) = 2(3z* = 1)(1 + z*)~*
So the Taylor series are

and

Hence the limit is

. sin'z—tan'z | (z+ g2+ O(2?) — (z — 32° + O(2?))
lim = lim
z—0 3 z—0 3

lim lo tan2z) = lim ——
20 gtanm( ) 20 lntanx

. (Intan2x)’
= lim —
z=0 (Intanz)’

tan z cos®

=lim2—m7mMmM————
z—0 tan 2z cos? 2z
sin 2x
= lim 2—
z—0 sin4x
sin 2x . 4x
= lim lim

z—=0 2x =—0sin4x
=1



lim tanzInsinz = lim

z—0t

lim
x—1

= lim —sinzcosxz =0

1 T
— — —— | = lim
<ln:c x—l)

61+lnx

lim ——
et In(1 + e?)

Insinz

z—0t cotx

(Insinz)’

z—0+ (cotx)
1

sin x

) CcoS T
lim 5
z—0+ —csc2x

z—07t

r—1—-Inx
=1 (x—1)Inzx

_ _ /
lim(x l—Inz)

271 -1
z—1lnx + —
z—1
m —-— —
s»lxlne+x—1
(z —1)
=1 (rlnz +z — 1)

1
llm —mmMm— — 1
z=1lne+14+1
1

2

xre

- lm —2%
2450 In(1+ e®)

1m —<x6)/
x—>+00 (ln(l + ex))’

lim
Tr——+00

1
1+4e*

lim e(1+e ) =e

T——+00

65(3

-1



6. Evaluate the following limits.

o iy () (0 timy L

250 T x—0 3;‘2
2
¢ —2x+1
: — li
(b) glglg%x ! (d) $_1>r_{100 (372 —4dxr+2
Solution
(a)
1 sinz (In Sinzy/
lim — In = lim z
7—0 12 T z—0 (332)’
(e )
= lim
z—0 2$
1 . xcosx—sinzx
=—lim—
2 250 ?sinz
1. (zcosz —sinz)
= —lim -
2250  (2%sinz)
1 .. —xrsinx
= —lim .
2 2—0 2xsinz + 22 cos T
1. —1
=—lim ———
2 =0 2 + ta:rtlx
-1 1
2241 6
So
. %
z im L In sine
iy (22 = v
x—0 xX
;1
= e 6
(b)
) Inz
lim Inz = 21lim T
=11 — z—1 ] — <
1 !
_ 2lim 2)
z—1 (1 — ;)’
1
=2lim - =2
r—1 ==
So
lim 27T = erth o1 "
x—1

y



(c) We compute the Taylor series of f(x) = (1+z)® = e*(+) at = 0 up to z*

1
f/(:p) = eu’vln(l-l-:c)(ln(l + $> +1- T :C)
1 2
f//(a;) = ewln(l—i-x) (ln(l + :E) +1-— T $>2 + 6mln(1+m)(1x+—+$)2

As f(0) =™t =1, f(0) = "™ (In1+ 1 - 25) =0, f"(0) = "™ (In1+1—
D)2 4 Ol 02— 9 we have (1 + 2)° = 1+ 2% + O(2?), so

140 (140)2
1 T _ 1 2 O 3
lim Atz -1 _ lim Lf‘%’) -1
z—0 €T z—0 X
(d)
| (x—17 . g
lm z2ln ——F— = —_—r
T—+00 22 —4x + 2 x—>+00 xr—1
(z—1)2
= lim (In w2—4x+2>,
r——+00 (;E_l)/
I 2 -
= lim
v—too —x 72 (z — 1)(2? — 4dx + 2)
2 3
= lim < =2

z—+oo (x — 1)(x? — 4z + 2)

2
. I‘Q —2x+1 v lim «In (21_1) 9
Iim | ——— | =errte =42 —p¢
z—+oo \ 12 — 4x + 2



7. Find the x-intercepts, y-intercepts, asymptotes if there is any and sketch the graphs
of the following functions.

(a) y= L2 (d) y = 2|z + 2|
Tr— 2
) (@ 7—23:‘
-9 €) y=
(b)y:x x+3
rz—1 1
) y= 55—+
(c) y=1[4+3z—2? |22 — 4]
Solution

(a)

The ax-intercept is at where y = §+5 = 0, so the z-intercept is (=5, 0).

The y-intercept is at where x = 0, so the y-intercept is (0, 81’—2) (0, —g)

At x = 2, the denominator becomes 0, so = 2 is a vertical asymptote.
Since lim,_,4 o y(; = 0 and lim,_,+ y( ) = 1, y = 1is a horizontal asymptote.

The z-intercept is at where y = ”;__1 = 0, so the z-intercepts are (v/2,0) and

(_\/57 0)' 02

The y-intercept is at where x = 0, so the y-intercept is (0, 2=2) = (0, 2).

1 0—1
At x = 1, the denominator becomes 0, so = 1 is a vertical asymptote.
Since limg,_ 40 @ =1 and lim, ;4o y(x) —2x = 1, y = x + 1 is an oblique

asymptote.

The z-intercept is at where y = |4+3x —2z?| = 0, so the z-intercepts are (—1,0)
and (4,0).

The y-intercept is at where z = 0, so the y-intercept is (0, |[4+3-0—0?%|) = (0, 4).
Since the function has no singularity and lim, 4., (a;) = #+00, the function has
no asymptote.

The x-intercept is at where y = x|z + 2| = 0, so the z-intercepts are (0,0) and
(—2,0).

The y-intercept is at where x = 0, so the y-intercept is (0,0 - |0 + 2|) = (0, 0).
Since the function has no singularity and lim, 4. y(x) = +o00, the function
has no asymptote.

The z-intercept is at where y = ‘7 ‘ = 0, so the z-intercept is ( ,0).
The y-intercept is at where x = 0, so the y-intercept is (0, ‘70 +230 = (0, %)
At x = —3, the denominator becomes 0, so z = —3 is a vertical asymptote.

y(@)

Since limy,_, 4o =0 and lim,_,4. y(x) = 2,y = 21is a horizontal asymptote.

The z-intercept is at where y = |x2—174| = 0, so the function has no z-intercept.

The y-intercept is at where x = 0, so the y-intercept is (0, T 4|) (0, 1)
At x = —2 and at x = 2, the denominator becomes 0, so x = 2 and z = —2
are vertical asymptotes.

Since lim,_, 4 @ = 0 and lim, ,1+ y(x) = 0, y = 0 is a horizontal asymptote.
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Figure 1: The graphs of the functions for question 7. Asymptotes, if they exist, are also

drawn.



8. For each of the following functions f(x), find

e f'(x) and f"(x).
e range of values of x for which f(z) is increasing.
e asymptotes of y = f(z).

e all relative extremum points

Then sketch the graph of y = f(x).

@) )= gy © 10)= =
(b) flz) = ﬁ%f;? (d) f(z) =25 —1
Solution
@ d x 1 2x T+ 2
L T P L ) Rl P R PG
R e e (e e ) N ]

f is differentiable on the domain (—o00,2) U (2,00), and f'(x) > 0 if and only
if =2 <x < 2. So f is increasing on [—2,2).

Since when z = 2, the denominator becomes 0, so x = 2 is a vertical asymptote.
As limy, 400 % =0 and lim, ,+ f(z) =0, y = 0 is a horizontal asymptote.
The only critical point of f(z) is = —2, at which f"(—-2) = 6%1 >0,s0r=—2
is the only relative extremum and is a relative minimum.

o d2? 45047 20+5 2P +5a+T7 2P+de+3 (z+1)(x+3)
S dr 42 o +2 (x+2)2  (z+2)2 (z+2)?

f'(x)

da?+4c+3 2z+4 —2 2
F'(x) = r”+ar+5 2+ (24 4z +3) _

T dr (2422 (z+2)? (z+2)3 (z+2)7°

f is differentiable on the domain (—oo, —2) U (—2,00), and f'(z) > 0 if and
only if x < =3 or —1 < z. Also, f(—3) = —1 <3 = f(—1). So f is increasing
on (—oo, —3]U[—1,00)

Since when z = —2, the denominator becomes 0, so x = —2 is a vertical
asymptote.
As lim,_, 4o % =1 and lim, ,1 f(x) — 2 = 3, so y = x + 3 is an oblique
asymptote.

The only critical points are x = —1 and x = —3. Since f”(—1) =2 > 0 and
f"(=3) = =2 < 0, so the only relative extrema are at * = —1 and z = —3,
where z = —1 is a relative minimum and x = —3 is a relative maximum.



d x? 2x 1?21 — 2) 2x(x — 2)

/ = — = — = —
f<x>_dxx2—2x+2 22 —2x+2 (2% —2x+2)? (2% — 2z + 2)?
() —4r +4 2(—22% + 4x)(2x — 2)  4(z —1)(2? — 22— 2)

xTr) = — =
(22 — 2z + 2)? (22 — 2z + 2)3 (22 — 2z +2)3

f is differentiable on the domain (—o00,00), and f’(z) > 0 if and only if 0 <
xr < 2,so0 f is increasing on [0, 2].

As limy, 40 @ =0 and lim, ,4+ f(z) =1, y = 1 is a horizontal asymptote.
The critical points of f are x = 0 and # = 2. Since f’(0) = 1 > 0 and

f"(2) = —1 < 0, so the only relative extrema are + = 0 and = = 2, where
x = 0 is a relative minimum and x = 2 is a relative maximum.

d, 2 2 2
f@) =g -N=57" =35
d2 -2 2 4 2
" o 4= e =
() = a3’ T ot T 0/ 74

f is differentiable on (—o0,0) U (0,00), and f’(x) > 0 if and only if x > 0. So
f is increasing on [0, 00)

Since lim,_, 40 @ = 0 but lim, 4 f(x) does not exist. So f has no asymp-

tote.

The only critical points of f are x = 0 as f is not differentiable at x = 0 and
f'(x) # 0on (—o0,0)U(0, 00). Since for x # 0, f(z) = —1+v22 > —1 = £(0),
x = 0 is the only relative extremum and is a relative minimum.
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Figure 2: The graphs of the functions for question 8. Asymptotes, if they exist, are also
drawn.



9. For each of the following functions f(z), find f(0), f'(0), f”(0) and f”(0) and the
Taylor series up to the term in 22 of f(z) about the point z = 0.

(a) f(z) =Incosx (b) f(x) =e*sinz
Solution

(a) f(0) =1Incos0=0

f(z) = alncosx = cos:r;(_ sinz) = —tanx
So f'(0) = —tan0 =0
f(z) = P tanz = —sec’ x
So f"(0) = —sec?0 = —1
f"(x) = a4 sec’ v = i(— sinz) = —2tanxsec’ x
dz cos?

So f"(0) =0
So the Taylor series of f(z) = Incosx about x = 0 up to z3 is

e L0, 70

f(x) = F0) + 10 7+ 0(*) = 52 + Oa)

(b) f(0) =¢€"sin0 =0

d
f(x) = d—ex sinx = e*sinz + €* cosz = €*(sinx 4 cosx)
x

So f/(0) = €%(sin0 + cos 0) = 1

d
(x) = d—ex(sinx +cosx) = e"(sinx + cosx) + e”(cosx — sinx) = 2e” cosx
T

So f”(0) = 2¢° cos 0 = 2

d
f"(0) = —2€" cosx = 2(e” cosx — e” sinx) = 2e”(cos x — sin )

dx
So f”(0) = 2¢%(cos 0 — sin 0) = 2

So the Taylor series of f(z) = e*sinx about x = 0 up to z° is

f(z) = f(0)+ f(0)x + f//2<0) z® + f”;(O) 2?4+ 0@ =x+ 2% + %:LB + O(x%)



10. Find the Taylor series up to the term in (z — ¢)® of the functions about x = c.

1

(a) e —1. (e) sin“z; c=0
1+’
9 (f) Inz; c=e
x /T e
©) GohE=2 ¢ )
(d) cosa; c=1. (i) 7—3x;C:1
Solution

(a) Let f(z) = IJ%I Then f(c) = ﬁ =1 f(c) = ﬁ =—1 f"(c) = ﬁ =1

__—-6 _ _3
f///( ) = TT0f = &

Sol”%f ) = fl(c)+ f'(c)(xl—c)+@(x—c>2+f/’;<c><x—c)3+0((x—c)4>
=5 —s@-1)+3(— 1)2 (@ =12+ 0((xz — 1))

(b) Lot f(2) = 355 = ~L 52, Then f(0) = ~14 3% =}, /() = gl =~

" 10 / —30 15

f (C) = (3+C)3 = 327 f//< ) = (3+¢)2 = T 128"
8013+—$ = f(x) = () + f(e)(x =) + T @ — 0+ Lz — 0)* + O(( — 0)*)
=1—gl@-1+Z@@—-1)>- %(m—1)3+0((x—1)4)

(c) Let f(x) = % Then f(c) = m =0, f'(¢) = — =i = 3
1'(e) = ean = 3 1"(0) = — Ut = 3

S0 Gerimy = f(@) = O+ a—c)+ T2 (@ —c) + T2 (e =) +O((1—0)")
= 1z + 322+ I2% + O(a?)

(d) Let f(z) = cosxz. Then f(c) = cosc = i  f(¢) = —sine = —¥2, f"(c) =
—cosc = —‘/75, f"(c) =sinec = ‘f

So cosz = f(z) = f(c)+ f(c)(w —c)+f” (= + Lz — )+ O((z )
= L5 - L 1+ Lo 1+ 0@~ D)

(e) Let f(x) = sin®z. Then f(c) = sin’c = 0, f'(c) = sin(2c) = 0, f"(c) =
2cos(2c) =2, f"(c) = —4sin(2c) = 0. ) y
Sosin? s = f(2) = () + J(0)(z — )+ L2 (- ) + L2 (4 — 0 + O ()"
=22 + O(a?)

(f) Let f( ) Inz. Then f(c) =lnc=1, fllc) =1 =1 f"(c) = -5 = -,

e’

So 1nx=f($) f(&)+ f(e) @ =)+ E(z — ) + L9z — )* + O((z — 0)*)
=1+i(z—e)— gz —e)? + g5z —e)* + O((z — e)*)

(g) Let f(xz) = 3% Then f(c) =3°=1, f'(c) =3°In3 =1n3, f’(c) = 3°(In3)* =
(In3)2, f"(c) = 3¢(In3)® = (In3)°.
So 3" = f(2) = [(&) + ()@ — ) + 52 (x = )’ + T2 (2 = ©)* + O((x — o))
— 1434 W30,2 4 (87,3 4 o)

(h) Let f(z) = v2+uz. Thenf() V2+c =13, f():%(Q‘f‘C)%l:??’,

f//(C> = _111(2—1-0) =3 _%’ f///( ) %( )_75 _ \/25




\/—2+m = f(@) = f(O)+F () z—0)+ L2 (z -+ L (z—)*+O((z—c))
=V3+ Lz —1) - LB - 12+ L@ -1+ 0((x — 1)

(i) Let f(z) = —= .Thenf()—\/ﬁ:

S0 = 1) (0 PO+ (- 0+ 2o 0o
. (

Tl T 271421 2 2 2
1) e 02 A 1 O - 1))
(b) 5= —1Himer = -1+ i (L= + (57) - (7)) + Oz - 1))
=L B DA - 1 - e - 1)+ Ol — )
©) enE=y = _1—15 +15
=—(1+2+E?+EP+0@")) + 1+ +22+ 28+ 0(2"))
=itz + 327+ L* + O(a?)
(d) cosx = cos(z —ﬁ;t o) =22 (cos(z — T) —sin(z — I))
=2 (-S40 = D)~ (=5 = G+ 0~ 1))
=2 LD - L+ Bl - DO DY
(e) sin®z = (1 — cos(2z)) = (1 — (1 — (2?2 + O(z"))
=22 + O(z?)

I
;\I
—_
4+ +
|73
vt

—
—_

= V3 (1+ L5t + (et +%(%‘16)(5‘2)(%—1)%0((9;—1)4))
=V3+ L@ —1)— Bz -1+ Lz -1+ 0((x — 1)
(i) 71—3x - %(1 - Z__gl B
= 11— e+ Ty - 2G4 o((x - 1))
=i+ o@—1)+ 2@ -1+ 22z -1+ 0((z—1)%
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11. Suppose y = f(z) is a function which satisfies y + % = .

d’y 2y
( ) ShOW that —= d ) = —m

(b) Find the Taylor series up to the term in x* of f(z) about the point z = 0.

Solution

(a) Differentiate the equation implicitly:

dy = 5dy
29 A
dx Y dx
Then
dy 1
dr 142
Differentiate one more time yields:
d*y dy.o = od%
9 _
g2 P T e =0
Now
Ry 2y
dz? 1+ 4?2
W
(T2
d?y dy
d®y dy . dy.s dy ,d*y
A Vit YA 2922 T
ans = 20 (G 2030 ) 0
o4y dy dy
B 2 _ 6y 2y
S+t A+ (14 e2)?
_2—-10y°
(142
Hence
f2(0 f2(0
0+ < joa+ I <0 = sy =0
1 2-0 2—-0
/0:—:1 ”0:_—:0 ///0:_ —

Therefore, the Taylor series of f(x) about the point z = 0 is given by

1 3
e A
3



12. By considering appropriate Taylor series expansions, evaluate the limits below:

() 1 e —1 () 1 z(1 — cos )
— ¢) lim ————=
& x%ln(lﬁ—x) =01 — /1 — 23
: 1 1 tan3(3x)
b) 1 im —
o i (i T Rre) @ e
Solution
(a) Note €2* =1+ 2z + 222 + ...
1
andln(1+x):x—§x2+...
Then
e -1 1420+22% 4+ —1
im ——— = lim i
z=01In(l4+2) 2-0 x—§x2+
. 2w+ 227+ .. 2+ 2z +
= lim = lim
ac—)()x_lxz_f_ m—>01_1x+
2 N 2
=2
(b)
_ 1 1 . In(1—2)+1In(1+2x)
hm( + >: i
e=»0\In(1+2z) In(1—x) =0 In(1+ x)In(1l — z)
In(1 — 2?)
= lim
z=0 In(1 + 2)In(1 — x)
—x2—$—4+... —xQ—x—4—|—...
= lim P 3 2 2 3 = lim 2
xﬁ[)(x_aj__'_x__ )(—x—x_—x_—|- ) zﬁ()_xz_ile_'_
2 3 2 3 12
2
S
— lim 2 —1
m_)0—1—3$2—|—
12
(¢) Note
1 1
1—COSZE:1—(1—§3$2—|—I£B4—|—...)
IR
So

. x(l—cosz) .. x(l—-cosz)(l+V1—a3)
lim ——————= = lim

z—=0 1 — /1 — 23 z—0 1_(1_x3)

z(l —cosz)(l4+ 1 —a3)

x—0 [L‘3




Note

lim(1 4+ V1 —2z3) =2,

x—0
1— 13— Lad 4+ . I 1a? 4
and limm:hm 2 4! = lim 2—%
x—0 $3 x—0 333 x—0 1
z(1 — cosx) 1
I EY s A R
(d) Note
L 4
tanx:x—i—gx + ...
tan(3z) = 3z + 92° + ...
L 14
sma:—x—gx + ...
So
. tan®*(3z) . (Br 4923 +-.-)3
e
R s x2(x—6x3+...)
27a% +2432° + ... . 27+ 2432 + ...
= am 1 = lim 1
* S — —xdb4 ... ’ 1——-22+...
x 695—1— 6x+



